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2014 National Agricultural Technology & Mechanical Systems Career Development Event
Plant Production Systems: Energy Systems Skill Activity

Materials Provided: Items include a partially completed wiring board with three plastic boxes mounted, a tape measure,
cable rippers, diagonal cutter, needle-nosed plies, screw driver, assorted types of wire-nuts, roll of black
electrical tape, and two pieces of non-metallic sheathed cable in 14-2 WG and 14-3 WG configurations. Note:
No additional cable will be provided in the event of a mistake.

Scenario: The lamp in an on-farm storage room must be controlled from either of two entrances. A simulated wiring
exercise is provided where two 3-way switches must be properly connected to operate a lamp (on and off) from
two locations. Two lengths of non-metallic sheathed cable must be installed between the plastic boxes and
properly connected. Because of the limited time allowed to complete this skill exercise the connections will
be made to the lamp and two switches, but the cables will NOT be secured between the boxes and they
will NOT be secured were they entered each plastic box. Also, the lamp and both switches will be
connected, but they will NOT be installed in the plastic boxes. Complete this exercise as described in the
following steps.

1. Only the tools and equipment provided at your work station may be used to complete the electrical wiring
connections required for this skill activity. No other tools may be used.

2. Do not remove the electrical conductors that are installed in the lamp junction box when this skill activity
began. They represent the incoming electrical power to the circuit and you will connect them as needed.

3. Install the appropriate electrical cable (either 4-2 WG or 14-3 WG) between the plastic lamp junction box and
the nearest plastic switch box. Electrical cable will NOT be secured between boxes and will NOT be secured
were it enters each plastic box. For proper 3-way switch operation the correct cable must be selected and
installed for each operation.

4. Install the appropriate electrical cable (either 4-2 WG or 14-3 WG) between the two plastic switch boxes. For
proper 3-way switch operation the correct cable must be selected and installed for each operation. Electrical
cable will NOT be secured between boxes and will NOT be secured were it enters each plastic box.

5. Use the appropriate tools to remove the sheathing from that portion of each cable end that extends into a
plastic box. Six inches of sheathing must be removed from each cable end that extends into a plastic box.
This allows for proper switch and lamp connections. Care must be taken not damage the black, white, and/or
red insulation on the conductors or any of the copper wires while removing sheathing.

6. Complete the appropriate electrical connections (wire splices and fixture connections) for each of the plastic
boxes. A six-inch piece of bare conductor is provided if needed. Assure proper grounding connections to the
switches and make sure that the black, white, and red insulated wires are properly installed/secured on
terminals or secured with properly sized wire-nuts.

7. A piece of black electrical tape may be used to identify any white insulated conductors that are used as
“ungrounded” conductors in these plastic boxes.
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Item Description of Skill Activity Point Value Score
1 Selection of proper cable configuration 2
2 Outer sheathing removal from cable 5
3 Lamp wired correctly for proper operation and grounding 7
4 Middle box (3-way) wired correctly for proper operation and grounding 8
5 End box (3-way) wired correctly for proper operation and grounding 8
6 Unsafe Actions (deductions for unsafe work practices) -2 to -29 (Zero lowest score)
Total
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