PV SYSTEMS AND THE 2005/2008 NATIONAL ELECTRICAL CODE
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Background/Introductions (20 minutes)

Audience Introductions
SWRES engineering services and training programs
 Introduction to PV Systems (20 minutes) *

Types of systems
Characteristics of PV modules that pertain to code compliance
 PV Applications (20 minutes)*

Pictures and descriptions of PV systems
 PV Equipment (30 minutes)*

Pictures and descriptions of PV components
 PV and the NEC (5-6 hours)

Conductors


Types and sizing

Overcurrent and Disconnect Devices


Types and ratings

Grounding


Terminology and applications

Battery Systems (only brief coverage)


Cautions


Multiwire Branch Circuits

Utility-Interactive Systems


Point of Connection Issues

2008 NEC



Changes for PV Systems and Comparisons to the 2005 NEC
 Optional:  Picture Tour of the author’s PV-Powered Home (20 minutes)
Summary (5 minutes)

Q & A (as time permits)

*  Where the entire audience is very familiar with PV equipment and PV systems, I will substitute an Introduction to PV System Design for these sections.  This change of program must be made in advance since the handouts are different.

Time:

This is a 7-8 hour presentation.  Registration should start at about 073 0 for groups of less than 100; earlier for larger groups.  The actual presentation should start no later than 0800.  Breaks will be scheduled in mid morning and mid afternoon (1000 and 2 PM) with lunch from about 1200 to 1245 (for eat-in meals) .  The room should be available from about 0700 to 5 PM.  People will want to stay after the formal presentation fro answers to specific questions.
Presentation Room/AV Equipment:
It should be large enough for the expected attendance.  Tables will be needed for note taking with no more than 3 people per table.  A classroom style, straight, in line table setup is preferred over a cafeteria, round table configuration.

Detailed Power Point photographs will be used to convey significant amounts of information.  They need to be easily seen.
The room should be an inside room that can be completely darkened for good viewing of Power Point pictures.  Rooms on the outside of the building rarely have sufficient shades to make them dark enough for pictures.  Screens should be located in the darkest part of the room with no windows facing them.
I will need the following projection/AV equipment equipment:
A video projector that is well adjusted to show Power Point pictures without washing them out.  Video cable (VGA or better or digital DVI).   I’ll bring the computer.

An extension cord (listed of course) for projector with extra outlet for my laptop computer
A good sized screen (6-8 feet wide) that can be seen from the back of the room.  Small 4-foot wide screens are usually far too small for even groups as small as 30 people.   In very large rooms (100 people or more) built-in large screens are usually necessary to show the pictures and slides clearly enough for all to see.
A PA system with wireless lapel microphone if we go above about 50 people per session.  I usually do not stand in one place, and need both hands for slide control and using my laser pointer.  A spare battery is usually needed for the wireless mike as the battery is usually dead by mid afternoon.

The host/sponsor of the event should personally verify the size of the screen, the quality of the projector and the performance of the wireless lapel microphone and audio system before the event.  Poor quality video and audio systems can be very detracting to the presenter and, more importantly, to the audience.
Handouts:
The 2005 PV/NEC Suggested Practices Manual (149+ pages) (You will need to print the necessary number of copies from the latest high resolution version on our web site)
Hard copies of the Power Point text slides (about 120 pages) (You will make the copies from electronic master that I will send, no more than 2 per page)
Inspector Checklist (6 pages) from the PDF on our web site.

Continuing Education Credits (CEUs)

The sponsoring agency (you) is totally responsible for setting up and obtaining any CEUs for electrical inspectors, architects, electricians, or other groups.  The International Association of Electrical Inspectors (IAEI) has approved this presentation for CEUs when sponsored by their local chapter, but that too must be arranged in advance.  John Wiles is authorized to issue CEU certificates for North American Board of Certified Energy Practitioners (NABCEP) and the presentation is required training for PV installers or those planning on taking the certification test.  I do not maintain any attendance records for these presentations, and theses CEUs must be requested via e-mail immediately after the presentation.

Biographical Sketch
John Wiles is a Program Manager at the Southwest Technology Development Institute at New Mexico State University.  He assists the PV industry, electrical contractors, electrical inspectors, and purchasing agencies in understanding the PV requirements of the National Electrical Code (NEC).  John serves as Secretary for the PV Industry Forum involved with Article 690 of the NEC.  Over 30 submissions were accepted for the 2008 NEC and 54 submissions were submitted for the 2011 Code.  He drafted the text for Article 690 in the 2005 NEC Handbook and 2008 NEC Handbook.  Fieldwork involves balance of systems design for PV systems, inspections and acceptance testing of PV systems, test and evaluation of PV components, and the design and installation of data acquisition systems.  He bought his first codebook in 1960 and installed his first PV system in 1984. He lived in an off-grid, PV/wind-powered home (permitted and inspected, of course) with his wife Patti, two dogs, and a cat for more than 16 years.  His home currently has a 5 kW utility-interactive PV system will full-house battery backup.  He has a Master of Science Degree in Electrical Engineering.

Advertising

The 7-8 hour, one-day session will cover the National Electrical Code (NEC) requirements for designing and installing PV systems.  A basic knowledge of the NEC is required since Code basics will not be addressed.  Conductor selection, ampacity calculations and overcurrent devices and disconnects will be covered.  How to do it correctly and what not to do are items on the agenda.  The focus will be on utility-interactive systems.  Electricians, electrical inspectors and PV installers should attend.  PV installers will receive 6 hours of NABCEP (North American Board of Certified Energy Practitioners) continuing education credits for the course.

