
Subset Instructions 

The SGFS Subset consists of the 
following: 

 1 Headquarters office 

 2 power plants 

 6 high voltage poles 

 4 transformers 

 6 low voltage poles 

 4 pairs of houses 

 1 Smart Grid monitor 

 2 wire cutter/stripper tools 

 1 power supply 

 4 audio cables 

 25 ft each of red, black, and 
white wire 

 1 multimeter 

This subset of the Smart Grid 

for Schools program is 

designed for use in displays 

and expositions. It will 

accommodate about 4–6 

children and adults at a time for 

about 5–10 minutes. 



Set Up 
 
It usually works best to set up the SGFS Subset on 2 rectangular tables placed end to end. Each 
table should be at least 6 feet long to provide adequate room. It works very well to cover them with 
a green or brown table cloth (to represent grass or soil). Use inexpensive plastic covers so that a 
hole can be poked through for the 
black ground wire. 

1. Set the Headquarters (HQ)
office in the middle of the two 
tables. 

2. Plug the power supply into the 
headquarters office and 
connect it to a 110 volt cord. 

3. Place the 2 power plants one 
on each side of the HQ building 
and connect them to the HQ 
with audio cables. All sockets 
on the HQ are identical. 

4. Set the Multimeter on 20 VDC. 
Touch the red wire to the red 
spring and the black wire to the 
black spring on each power 
plant. It should read 3 to 6 volts. 
If not, check the power supply, 
and then check the fuse. 
Sometimes there is no power because the plug is not pushed in all the way. 

5. Set the Smart 
Grid monitors 
near the HQ on 
each side. 
Connect them 
with audio 
cables. When 
turned on, the red 
light should 
illuminate. 



6. Next in line is the transformer. 

7. Set 3 high voltage poles next. 

8. Set out another transformer. 

9. Line up 3 low voltage poles. Set the poles 
into their bases. 

10. Finally, set 2 pairs of houses at the far 
end of both tables. 





Wiring 
 
As people visit the table, they will not stay long enough for an explanation of positive and negative 
wires or for instruction on complete circuits. They will simply want to hook up wires and get bulbs to 
light up. By placing the black (negative) wire under the table cover, people will only hook up the red 
(positive) wire with great results. 

1. Cut two black wires that 
will reach from the power 
plants to one of the pairs 
of houses on the other end 
of the tables. 

2. Strip about 1/2 inch of 
insulation off both ends of 
both wires. 

3. Poke a hole in the table 
cover near the black spring 
on each power plant. 

4. Lay a black wire under the 
table cover, push it up 
through the hole, and 
connect it to the black 
spring on the power plant. 

5. Poke it up through the 
table cover on the other 
end of the table, and connect it to the black spring on a house. 

6. Connect another black wire from this spring to 
the black spring on the other house. This wire 
should also run under the table cover. 

7. Test the circuit by connecting a long red wire 
from the red spring on the power plant to the 
red spring on all four pairs of houses. They 
should light up. 



Operation 
 
1. Initially, set out a length of 

red wire on each table and 
a wire cutter/stripper tool. 

2. As people approach your 
display, invite them to 
hook up the “electrical 
grid.” 

3. Show them how to cut and 
strip wires with the wire 
tool and how to connect a 
wire to a spring by pushing 
it to the side and inserting 
the bare end of the wire 
into the other side of the 
spring. Some people will 
want to stick the wire into 
the end of the spring or will 
not realize that the wire 
must be stripped. 

4. Tell them that the red wires must go from pole to pole until it reaches the neighborhood at the far 
end of the table. 

5. Tall poles are used for 
high voltage and 
shorter poles are used 
for lower voltages. The 
transformers change 
the voltage. They need 
to place a transformer 
between the power 
plant and the first high 
voltage pole to raise (or 
step up) the voltage. 
They need to place 
another transformer 
between the high and 
low voltage poles to 
step down the voltage. 



6. A common mistake is for people 
to connect a wire to one side of 
the pole and another to the 
other side. The two sides are 
not connected to each other, so 
this does not work. 

7. The two springs on the 
transformer are connected. 
People should connect one red 
wire to each side, simulating 
that one voltage comes in and 
another goes out. 

8. If people connect a red wire to a 
black wire, a direct short will 
occur. This may burn out the 
fuse. Simply fix the problem and 
replace the fuse. 

9. After they walk away, quickly disconnect all red wires, and lay them out so the next visitor can 
use them. 



How to Cut and Strip a Wire 
 
Most of the people stopping by your display will have never cut or stripped a wire. It is not difficult, 
and they will be encouraged by their success. Often, parents will take the tool away from the 
child. Try to keep it in the child’s hands. 

Put wire here to cut 

Put wire here to strip 

This wire tool has a series of notches starting with 20 at the top and 10 at the bottom. Because this 

wire is 20 gauge, use the top notch for 

stripping. 

Locking Lever 

Cutting blade 

Strip off about 1/2 inch from both ends. At first, 
people will pinch too tight and pull sideways. With 
experience, they will figure out how to release their 
grip and pull straight. 



Smart Grid Monitor 
 
1. Once the people get the 

lights to come on for both 
pairs of houses, encourage 
them to make their grid 
“Smart.” 

2. Basically, without smart 

meters, the power company 

does not know if any given 

customer is receiving power 

or not. The only way they 

know the power is off is if the 

customer calls to tell them. If 

they do not get a call, they 

assume everything is fine. 

3. The Smart Grid monitor has 

a series of green lights, each 

connected to a spring. 

4. Show people that when they connect a white wire from a spring on the monitor to any spring with 

a red wire on the grid, the green light comes on. 

5. Allow them to attach white wires anywhere they wish, but particularly on the houses. 

6. They should use the 

dry erase marker to 

label where each 

“Smart Meter” is 

located. 

7. Show them that 

when the power 

“goes out” at a 

house, the utility 

company knows it 

immediately because 

of the indicator light 

on their monitor. 



Talking Points 
 
As the children are hooking up wires, often the parents are eager to talk. The goal of all of this is to 
help people better understand the electrical grid and how Smart Meters will change things. Here are 
a few ideas for discussion: 

 About half of the electricity used in Illinois is from nuclear plants. Natural Gas and Coal make up 
most of the rest of it with only a small percentage coming from renewable sources. Legislation 
recently enacted calls for 25% of all electricity to be generated by wind and solar power in the 
next few years. 

 Power plants produce 69,000 volts. This is stepped up to 120,000 to 1,000,000 volts for the long 
distance transmission lines. It is eventually stepped down to 7,200 volts in neighborhoods and 
finally to 120 volts when it enters a house. 

 Smart Meters provide 2-way communication between your house, other meters, and the power 
company. They will transform the way electricity is purchased, much the same way that cell 
phones have changed the telephone industry. 

 Smart Grid technology uses information from Smart Meters to control the flow of electricity to the 
customers. If power goes out in one location, the Smart Grid will immediately reroute power to 
bypass the problem area. Power outages in the future are likely to last only a few seconds, 
certainly not hours or days. 




