	NORTHEAST REGION

TRAINING OPPORTUNITY

	COURSE TITLE
	ELECTRICAL TROUBLESHOOTING AND PREVENTIVE MAINTENANCE

	VENDOR
	American Trainco, Inc.
P.O. Box 3397

Englewood, CO  80155

	DATES/LOCATION
	23-24 May 2006 @ APG, MD

	LENGTH
	2 Days (16 Hours)

	START/END TIMES
	0800-1630

	COST
	$427.00 (plus travel and per diem to APG)                      

	REGISTRATION DEADLINE
	21 April 2006

Call the Course Manager if you have a nomination but have missed the suspense; there may still be spaces available.

	COURSE MANAGER
	Jeff Moore, DSN 458-1375, Commercial 410-306-1375.  Send an email message to the Course Manager if you are interested in taking this course: jeffrey.moore@cpocner.apg.army.mil

	COURSE DESCRIPTION

	What you will learn:  
     Attendees in this course will troubleshoot industrial components from pushbuttons to relays and motor starters. They will wire basic electrical circuits using wiring diagrams and then, once they understand how they operate, they will troubleshoot faults inserted by the instructor. They will use a phase-rotation meter, megohmmeter and different types of multimeters and voltage testers. They will see three-phase power in action and learn to measure its values. They will learn what electrical PPE they should wear and will even have the opportunity to try on Flame Resistant (FR) clothing. They will try on different sizes and types of electrically rated rubber gloves and learn what they should be using in the field. 
     They will be presented with a training certificate indicating that they have successfully completed the following: 

1. Interpret the OSHA requirements for troubleshooting and working on energized circuits 
2. Determine the Personal Protective Equipment (PPE) requirements for electrical troubleshooting.
3. Safely and correctly verify a circuit is de-energized. 
4. Perform basic circuit checks for shorts, opens and ground faults using a multimeter.
5. Read and interpret simple ladder and schematic diagrams.
6. Perform continuity and resistance checks on relay coils and contacts, overloads, fuses, circuit breakers, switches and other control circuit components.
7. Wire and troubleshoot basic electrical control circuits to develop a logical, systematic approach to troubleshooting.
8. Take clamp-on ammeter readings on 3-phase circuits and interpret readings.
9. Measure voltage on 3-phase Wye and Delta connected circuits and calculate percent phase imbalance as part of troubleshooting motors.
10. Test single-phase power distribution systems for correct wiring.
11. Use a Megohmmeter to perform the following insulation resistance tests used on motors and distribution systems: Spot Reading, Dielectric Absorption Ratio, Polarization Index.
12. Observe power quality problems and troubleshooting techniques for facility distribution systems, three-phase loads and commercial lighting.
13. Read and interpret basic PLC ladder diagrams.
14. Measure VFD output characteristics and observe VFD operation.
15. Be ready to read and interpret your facility one-line electrical drawings and electrical floor plans.
16. Identify components of a successful electrical preventive maintenance program.
Course Outline / Agenda:
BASIC SKILLS FOR ELECTRICAL TROUBLESHOOTING
- Safety First
- OSHA Requirements Regarding Troubleshooting and Qualified Persons
- Using Electrical Drawings
- Using Meters and Circuit Measurements
- Developing a Logical, Systematic Approach to Troubleshooting
TROUBLESHOOTING CONTROL CIRCUITS
- Relays, Motor Starters and Control Devices
- Reading and Interpreting Ladder Diagrams
- Power Loss
- Control Circuit Industrial Applications
- Electric Motor Drives
- Solenoid-Operated Valves
- Heating Elements
TROUBLESHOOTING MOTORS
- Most Common Motor Problems
- Electrical Problems
- Testing Windings for Shorts, Opens and Ground Faults
- Phase Unbalance
- Mechanical Problems
- Phase Rotation Testing
TROUBLESHOOTING POWER DISTRIBUTION
- Wye and Delta Systems
- Overcurrent Protection
- Branch Circuits
TROUBLESHOOTING POWER QUALITY PROBLEMS
- Sources of Power Quality Problems
- Test Equipment for Troubleshooting Power Quality Problems
- Harmonics
TROUBLESHOOTING LIGHTING CIRCUITS
- Lighting Terminology
- Types of Lighting Circuits
- Incandescent Lighting
- Fluorescent Lighting
- HID Lighting 
TROUBLESHOOTING PROGRAMMABLE LOGIC CONTROLLERS (PLC’s)
- Overview of Programmable Logic Controls
- Reading PLC Ladder Diagrams
- Status Indicators and Error Codes
- Force and Disable
- Startup Procedures
TROUBLESHOOTING VARIABLE FREQUENCY DRIVES (VFD’s)
- VFD Terminology
- VFD Basic Operation
- Components
- Pulse Width Modulation
- Types of VFD
- Common Problems and Corrective Action
ELECTRICAL PREVENTIVE MAINTENANCE
- Why Perform Electrical Maintenance
- Overview of an Electrical Maintenance Program
- Building Your Own Walkthrough Inspection Checklist

	WHO SHOULD ATTEND AND PREREQUISITES

	Anyone who works with electrical equipment and systems at industrial plants, utilities or commercial and private building facilities, general maintenance personnel, workers in cross-training programs, electricians and engineers

	METHOD OF INSTRUCTION

	Lecture with audience participation/interaction and hands-on practical exercises

	HOW TO NOMINATE

	FAX Page 1 (front only), DD Form 1556 to HRD, NE Region, (410-306-0163 or DSN 458-0163) by the registration deadline. Make sure Blocks 17, 19, 23, 25, 27 and 37 are properly completed. Include nominee's email address and Training Coordinator's phone number and email address in Block 18. If deadline for registration has passed, call the course manager or check the Northeast Region Monthly Course Announcement to see if spaces are still available. Please notify the Course Manager if special needs are required to accommodate an attendee (wheelchair access, interpreter, etc).

Do not attend unless you have received confirmation from the course manager. Although we try to accommodate all training needs, faxing a nomination to us does not guarantee a space allocation. Check with your activity Training Coordinator if you have not received confirmation two-four weeks prior to the class starting date.

	 CANCELLATION POLICY

	Contact the Course Manager to withdraw your nomination prior to the registration deadline to avoid being charged for the course. After the registration deadline, you will need to contact the course manager to cancel and determine whether your organization will be charged. We will avoid charging whenever possible but if we have contracted for the course and only have the minimum number required to pay the bill, we have no choice but to bill for late cancellations and "no shows." 

	BILLING INSTRUCTIONS

	DD Forms 1556 cannot be processed unless blocks 27, 29 and 37 are properly completed. Click here http://cpolrhp.army.mil/ner/hrd/02tp/payment_options.htm for instructions. 


