Agricultural ELECTRICIfication CAREER DEVELOPMENT EVENT

REVISED 1-17-12
Sponsored by Electric Cooperatives of Arkansas
The objectives of the Electrification Career Development Event are:

1. Develop an understanding of, and appreciation for, the importance of adequate wiring of the successful operation of electrical equipment.

2. Develop certain skills in wiring.

3. Create a desire to gain knowledge in the use of proper wire size, circuit protection and wiring devices which constitute a safe and adequate wiring job.

4. Increase knowledge of electrical usage which will promote additional comfort and labor saving equipment in the home and on the farm.

5.
Promote leadership ability by disseminating information on  electrical  equipment usage.

THE CONTEST

A team will consist of 4 members who will work individually through the contest.  Each member will take the written test and one member will be randomly assigned to one practicum by the contest official.  It will be necessary for all team members to be competent in all areas of the contests.  All 4 team member scores will count for total team score.  There will not be a drop score.

CONTEST FORMAT

PART I—General Knowledge Test (All team members)

Fifty (50) objective type, multiple choice questions will be selected from the contest references.  The questions will come from Electrical Wiring  (AAVIM) and Basics of Electrical Motors (AAVIM), Electrical Controls (AAVIM) and Understanding Electricity (AAVIM).  The test will measure the contestant’s knowledge and understanding of basic electricity, electric motors, wiring, safety and planning.  All team members will take the test.

Time:  Sixty (60) minutes will be allocated for the written test.

Scoring:  Each question shall be worth 2 points for a total of 100 points.

PART II–Practicums

This phase will consist of four (4) practicums.  Contestants will each perform only one practicum as designated by the contest official.

Time:  Each practicum will have forty (40) minutes allocated for completion.

Scoring:  The maximum score for each practicum will be two hundred (200) points.  Each practicum will be scored independently using the score sheet for that particular practicum.

PRACTICUM DESCRIPTION

PRACTICUM I –WIRING DIAGRAM
One member of each team will be given a problem stating how certain devices are to be wired according to the NEC.  The devices will be shown and the contestant will be asked to draw the circuits showing the connections to each device so they will operate properly.  Care should be taken to show the connections clearly and accurately.  Colored pencils or pens as shown below will be used to represent the different colored wires.


Black-------------------------------------------------------Energized wire


Red---------------------------------------------------------Energized wire


Blue--------------------------------------------------------Neutral


Green------------------------------------------------------Ground


Blue w/ black mark------------------------------------White wire used as energized wire


(black mark indicates black tape wrapped around white wire)  See example 

A typical problem is shown on the following page.

The contestant will be given 40 minutes to diagram up to eight of the devices listed below: 

1. Lights and/or receptacles controlled by:

A. Single pole switch

B. Three-way switches

C. Four-way switches

2. Duplex receptacle

3. 240 volt special purpose outlet

4. Doorbell

5. Split-wired (two circuit) receptacles—one or both circuits-switch controlled

6. Circuit for 120volt/240 volt motor

7. GFCI and GFCI protected receptacles

The contestant should show connection of wire in the panel and label breaker with proper amperage.  Also, they will be asked to describe wire correctly according to type, size, and number of wires.

Contestants must provide their own colored pencils or pens.  

-EXAMPLE-

Name ___________________ School __________________Code/Color _____

Score ________

Arkansas FFA Electrification Contest 

Electrical Diagram

200 Points

Using colored pencils, draw the wiring diagram on the attached sheet for the devices so that they will function properly.  Use black and red lead pencils for energized wire, blue lead for the neutral, and green lead for the bare ground.  Blue, in this case, is used instead of the white for the neutral so it will be legible. Use one of the attached sheets for your work or scratch sheet.  The finished diagram to be graded should be shown on the other sheet.  Be sure that the finished diagram is legible.

The following device is to be diagrammed

1. Using one 120-volt circuit, diagram a light controlled from one location and a duplex receptacle that is always hot. It is required to show proper attachment in the panel.  (150 points)

2. Show the recommended amperage and voltage rating on the breaker in the panel to protect the circuit.  Also, indicate the type, size, and number of wires recommended. (50 Points)

           1.        Circuit Parts  




Neutral--------------------------50 points      
_________




Energized----------------------50 points
_________




Grounding----------------------50 points
_________


2.
Wire Type--------------------------------10 points
_________



Wire Size---------------------------------10 points
_________



Number of Wires-----------------------10 points
_________



Breaker Amperage---------------------10 points
_________



Breaker Voltage------------------------10 points
_________

Total Points
(200)

_________
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PRACTICUM II—WIRING PRACTICE
This practicum will consist of actual wiring some of the devices mentioned in Practicum I. This will be limited to a maximum of 4 boxes and 5 devices.

One member of each team will be provided with an incomplete diagram and written description of circuit(s) to be wired.  The wiring exercise will be completed in a work area assigned to the contestant.  Scoring will be done on the wiring skills demonstrated in the allotted 40 minutes. The contestant must clean work area when finished, but does not have to dismantle wiring board.  
The contestant will provide a wiring board as specified below with the following boxes attached as shown in drawing: 1) 3 switch or utility boxes  2) 1 double gang switch box  3) 2 round or octagon boxes, and 4) 1 surface mount dryer plug.  The boxes should be metal and include connectors or have anchoring clamps in them.  The board should be approximately 2’ x 4’ and it is suggested that some sort of handle be attached to it. 
Contestants must also bring the following devices and material:     
· 16' of NMSC 12-2 w/g, 8' of NM 12-3 w/g, 16' of NMSC14-2 w/g, 8' of 14-3 w/g,
 4' NMSC 10-2 w/g or 10-3 w/g{depending on what type of 30A dryer plug you have) All cable must be unstripped and intact, no precut with hooks. 
NOTE:  In order to minimize expenses, 14 guage wire may be substituted for 12 guage wire in 120V circuits where NEC normally requires 12 guage.  Any 240V circuit wired should use proper wire size required by NEC.

· 3 SP switches, 3 DCO’s, 1 GFCI duplex receptacle, 1 20A/240V SPO, 1 DPST 20A/240V switch, 2 three-way switches, 1 four-way switch, 2 light receptacles, electrical tape, jumper wires, and either ground clips or ground screws for each box.  
· Contestants will provide their own tools.  The tools used are at the contestant’s discretion, but the following tools are recommended:  Lineman’s pliers, needlenose pliers, knife, wire stripper and flat blade screwdriver.  



-EXAMPLE-
Name _____________________ School _________________Code/Color____ 
                                                                                                                                Score ________

Arkansas  FFA Electrification Contest 

Wiring Practice

200 Points

Forty (40) minutes will be allowed to complete the contest.

Work area should be clean before leaving.

No points will be awarded if contestant does not attempt the skill.

Problem:  Using one source of electricity, wire one light to be controlled from one location . Source wire should enter light box.  You may use the attached worksheet to plan, if needed.

Score Card:






Points
            Score
Insulation removal


  20


_______

Anchor to box


  20


_______

Splices (must be hard spliced; no wire nuts)
  30


_______

Wire loops



  20


_______

Grounding



  30


_______

Color code



  30


_______

Amount correctly completed
  50


_______

Total Points
(200 possible)



_______
EXAMPLE
WIRING PRACTICE


PRACTICUM III—WIRING PLAN
This practicum will consist of completing a wiring plan for one of the following applications: Utility Room, Kitchen, or a Shop.  Contestants should draw the proper location of given devices on plan using 
proper electrical symbols.  A circuit sheet must also be completed identifying each circuit and specifying breaker amperage, wire type, wire size, and number of wires.   

· Contestants should not put more than 8 loads on a general purpose circuit.

· Individual circuit items should be designated using a SPO symbol

and labeled with a subscript according to equipment.

· Contest officials must specify either wattage or horsepower and voltage for shop equipment, water heaters, and heaters

A. Utility room—Possible examples include:

1. 1000W 240V Electric water heater

2. Electric clothes dryer

3. Clothes washer

4. Food freezer

5. 6000W 240V Electric heater

6. Convenience outlets

7. General lighting

B. Kitchen—Possible examples include:

1. Free standing electric range

2. Dishwasher

3. Refrigerator/freezer

4. Small appliance outlets

5. 750 watt 120V microwave oven

6. Vent hood

7. Garbage disposal

8. Convenience outlets

9. General lighting

10. Lighting over sink

C. Shop—Possible examples include:

1. Electric welder

2. 2 h.p., 240 V Electric air compressor

3. General lighting

4. Bench lighting

5. 1000 watt 120V Electric water heater

6. ½ h.p. 120V Bench grinder

7. 2 h.p. 240V Table saw

8. 1 ½ h.p. 240V Exhaust fan

9. 8000 watt 240V Thermostatically controlled electric heater

10. ¾ h.p. 120V Overhead door opener

PRACTICUM IV—IDENTIFICATION OF ELECTRICAL COMPONENTS
Fifty (50) pieces of equipment, tools, or devices from the Equipment ID list will be displayed for the contestant to identify.  Each piece will be displayed by number. 

-EXAMPLE-
Name ____________________School________________Code/Color____ Score ________

Arkansas FFA Electrification Contest 

Wiring Plan

                                                                          200 Points

Please read carefully

Attached is a plan for a typical utility room. It includes the following: 

1. Clothes dryer

2. Clothes washer 

3. 5000W 240V hot water heater

4. Freezer

5.
General purpose (lighting and convenience outlets)

 .


Properly lay out a wiring plan for the utility room, using correct symbols.

Complete the circuit sheet by:

1. Listing the circuit name

2. Amperage of the fuse or breaker protecting the circuit

3. Type, size, and number of wires for each circuit

Score Card

Wiring Plan





Score

Proper Location of Devices---------------------50 points


__________

Proper Electrical Symbols----------------------50 points


__________

Circuit Name--------------------------------------20 points


__________

Circuit Breaker Amperage-----------------------30 points


__________

Wire Type------------------------------------------10 points


__________

Wire Size-------------------------------------------20 points


__________

Number of Wires----------------------------------20 points


__________

Total Points
(200)







_________

-EXAMPLE-

Revised 1/2009                                       ELECTRICAL COMPONENT

IDENTIFICATION CARD

Contestant Name_____________________________________________________________________________

Contestant School __________________________________ Score____________________________

Directions:  Write the number opposite the tool to which it belongs.  Points will be given for each component correctly identified for a total of 200 points possible.

	
	Number
	
	
	Number
	

	
	****
	SERVICE ENTRANCE EQUIPMENT
	
	****
	RECEPTACLES


	
	001
	Circuit Breaker Panel Box (SEP) or Subpanel
	
	040
	120V 15A Grounded Receptacle

	
	002
	Entrance Ell
	
	041
	240V Surface Mount Receptacle

	
	003
	Meter Base
	
	042
	240V Flush Mount Receptacle

	
	004
	Service Head
	
	043
	GFCI Grounded Receptacle

	
	005
	Ground Rod
	
	****
	BOXES

	
	006
	Ground Rod Clamp
	
	044
	Box Cover

	
	****
	CONDUCTORS
	
	045
	Handy or Utility Box

	
	007
	#6 Gauge Grounding Wire (solid)
	
	046
	Octagon Box

	
	008
	#14-2 W/Ground NM Cable
	
	047
	Rectangular or Switch Box

	
	009
	#12-2 W/Ground NM Cable
	
	048
	Pancake Box

	
	010
	#12-3 W/Ground NM Cable
	
	049
	Raised Panel Cover (Mudring)

	
	011
	#10 Gauge THW Stranded Copper
	
	050
	Extension Ring

	
	012
	#6 Gauge THW Stranded Copper
	
	051
	Receptacle Cover (Weatherproof)

	
	013
	THW Stranded Aluminum
	
	****
	SWITCHES

	
	014
	UF Cable ( Direct Burial)
	
	052
	Single Pole Toggle Switch

	
	015
	Triplex Cable
	
	053
	3-way Toggle Switch 

	
	016
	Bell Wire
	
	054
	4-way Toggle Switch

	
	****
	CONDUIT
	
	055
	Double Pole Single Throw Switch

	
	017
	Thinwall (EMT) Conduit Coupling(set screw)
	
	056
	Dimmer Control

	
	018
	Thinwall (EMT) Pressure Coupling
	
	057
	Pilot Switch

	
	019
	Thinwall (EMT) Pressure Connector
	
	****
	TOOLS

	
	020
	Raintight Connector
	
	058
	Cable Ripper

	
	021
	Conduit Locknut
	
	059
	Test Light

	
	022
	Conduit Strap
	
	060
	Wire Stripper

	
	023
	Conduit Hub
	
	061
	Fish Tape and Reel

	
	024
	Thinwall (EMT) Conduit
	
	062
	Lineman’s Pliers

	
	025
	Liquid Tight Flexible Metal Conduit
	
	063
	Needlenose Pliers

	
	026
	Rigid NM Conduit (EPVC)
	
	064
	Conduit Bender

	
	027
	Rigid Metal Conduit
	
	065
	Pump Pliers (Channel locks)

	
	028
	Flexible Metal Conduit
	
	066
	Volt/Ohm/Amp  Meter (Multimeter)

	
	029
	Flexible Nonmetallic Conduit (ENT)
	
	****
	INSULATORS

	
	030
	90 Degree Conduit Sweep
	
	067
	Insulator Standoff

	
	***
	OVERCURRENT PROTECTION
	
	068
	Screw Point Insulator

	
	031
	Breaker, 15 Amp/120V
	
	****
	MISCELLANEOUS

	
	032
	Breaker, 20 Amp/120V
	
	069
	Doorbell Transformer

	
	033
	Breaker, 20 Amp/240V
	
	070
	Grounding Clip

	
	034
	Breaker, 30 Amp/240V
	
	071
	Ground Wire Screw

	
	035
	AFCI Breaker
	
	072
	Split Bolt Connector

	
	036
	Time Lag Plug Fuse
	
	073
	NM Sheath Cable Box Connector

	
	037
	Non-Tamperable Plug Fuse
	
	074
	Wire Nut

	
	038
	Cartridge Fuse Blade type 
	
	075
	240V Dryer  or Range Pigtail

	
	039
	Cartridge Fuse Ferrule Type
	
	076
	Bar Hanger


SCORECARD

PART I
Knowledge of Subject



Written Test- 50 multiple choice questions, 2 points each-----100 points


Each team member will take test

PART II
Practicums  



Practicum #1----------------------------------------------------------200 points


Wiring Diagram



Circuit Parts




Neutral--------------------------50 points




Energized-----------------------50 points




Grounding----------------------50 points



Wire Type-------------------------------10 points



Wire Size--------------------------------10 points



Number of Wires-----------------------10 points



Breaker Amperage---------------------10 points



Breaker Voltage------------------------10 points



Practicum #2-----------------------------------------------------------200 points


Wiring Practice



Insulation Removal--------------------20 points



Anchor to Box--------------------------20 points



Splices-----------------------------------30 points



Wire Loops-----------------------------20 points



Grounding------------------------------30 points



Color Code-----------------------------30 points



Amount Completed-------------------50 points



Practicum #3-----------------------------------------------------------200 points


Wiring Plan



Proper Location of Devices ----------50 points



Proper Electrical Symbols------------50 points



Circuit Name---------------------------10 points



Circuit Breaker Amperage------------30 points



Wire Type-------------------------------20 points



Wire Size--------------------------------20 points



Number of Wires-----------------------20 points



Practicum #4----------------------------------------------------------200 points


Identification of Electrical Components



50 components to be identified , 4 points each

ELECTRICITY CONTEST REFERENCE MATERIAL

The references recommended in preparing for the contest are:
· Electrical Wiring

· Understanding Electricity

· Basics of Electric Motors
· Electrical Controls
The four above references can be obtained from:

AAVIM

220 Smithonia Road

Winterville, GA 30683

1-800-228-4689

Go to www.aavim.com and you can view online.  They have additional references.

NOTE:
The latest edition of each reference will be used
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