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	2017 Bonding & Grounding and Safety
Live Seminar


Course Time Table-Outline:
	8:00am - 8:50am
	Electrical Safety

	
	
	110.16 Arc-Flash Hazard Warning
Examples

Case Studies

Arc-Flash Hazard Warning Labels

	
	
	Available Fault Current Calculation

	
	
	Determining PPE Required

· Calculate Incident Energy of Fault and Arc Flash Boundary Table 130.7(C)(15)(c)

· NFPA 70e Category Method - Table 130.7(C)(15)(a) with table 130.7(C)(15)(c) 

PPE
110.24 Available Fault Current 

	8:50am - 9:00am
	Article 90—Introduction to the National Electrical Code 

	
	
	90.1 Purpose of the NEC

90.2 Scope of the NEC

90.3 Code Arrangement

90.4 Enforcement

90.5 Mandatory Requirements and Explanatory Material

	9:00am – 4:40pm
	Article 250—Grounding and Bonding 

	
	
	Part I. General

	
	
	250.1 Scope

250.2 Definitions

Introduction to 250.4 Performance Requirements for Grounding and Bonding

	9:10am – 9:30am
	Break
	

	
	
	250.4 Performance Requirements for Grounding and Bonding
· Solidly Grounded Systems 
· Ungrounded Systems 

	
	
	250.6 Objectionable Current
· Preventing Objectionable Current

· Stopping Objectionable Current

· Temporary Currents Not Classified as Objectionable Currents

· Dangers of Objectionable Current

	
	
	250.8 Termination of Grounding and Bonding Conductors

250.10 Protection of Fittings

250.12 Clean Surfaces

	
	
	Part II. System Grounding and Bonding

	
	
	250.20 Systems Required to be Grounded

250.21 Ungrounded Systems

250.24 Service Equipment—Grounding and Bonding

· Grounded System 

· Main Bonding Jumper 

· Neutral Conductor Brought to Service Equipment 

· Grounding Electrode Conductor

250.28 Main Bonding Jumper and System Bonding Jumper

	10:40am – 11:00am
	Break
	

	
	
	250.30 Separately Derived Systems—Grounding and Bonding
Generators, Transformers

· Grounded Systems

· System Bonding Jumper

· Supply-Side Bonding Jumper to disconnect

· Neutral Conductor Size, System bonding jumper at Derived System Disconnect

· Grounding Electrode

· Installation

	
	
	250.30 Separately Derived Systems—Grounding and Bonding
Generators, Transformers
- outdoor installations

- indoor installations

	
	
	250.32 Buildings Supplied by a Feeder (A)(B)(E)

250.34 Generators—Portable and Vehicle-Mounted

250.35 Permanently Installed Generators

250.36 High-Impedance Grounded Systems

	12:00pm – 1:00pm
	Lunch
	

	
	
	Part III. Grounding Electrode System and Grounding Electrode Conductor

	
	
	250.50 Grounding Electrode System

250.52 Grounding Electrode Types

· Electrodes Permitted for Grounding

· Not Permitted for Use as a Grounding Electrode

	
	
	250.53 Grounding Electrode Installation Requirements

· Review the Installation Requirements covered in 250.53 (A)-(G)

· Measuring the Ground Resistance

250.54 Auxiliary Grounding Electrodes

250.58 Common Grounding Electrode

250.60 Lightning Protection Electrode

	
	
	250.62 Grounding Electrode Conductor

250.64 Grounding Electrode Conductor Installation

· Review the installation specifications covered in 250.64(A)-(F)

250.66 Sizing Grounding Electrode Conductor

250.68 Termination to the Grounding Electrode

250.70 Grounding Electrode Conductor Termination Fittings

	2:10pm – 2:30pm
	Break
	

	
	
	Part IV. Grounding Enclosure, Raceway, and Service Cable Connections

	
	
	250.80 Service Raceways and Enclosures

250.86 Other Enclosures

	
	
	Part V. Bonding

	
	
	250.90 General

250.92 Bonding Equipment for Services

· Bonding Requirements for Equipment for Services

· Methods of Bonding

	
	
	250.94 Bonding Communications Systems

250.96 Bonding Other Enclosures

250.97 Bonding Metal Parts Containing 277V and 480V Circuits

250.98 Bonding Loosely Jointed Metal Raceways

250.102 Grounded Conductor, Bonding Conductors, and Jumpers

250.104 Bonding of Piping Systems and Exposed Structural Metal

250.106 Lightning Protection System

	
	
	Part VI. Equipment Grounding and Equipment Grounding Conductors

	
	
	250.110 Fixed Equipment Connected by Permanent Wiring Methods—General

250.112 Specific Equipment Fastened in Place or Connected by Permanent Wiring Methods

250.114 Cord-and-Plug-Connected Equipment



	
	
	250.118 Types of Equipment Grounding Conductors

250.119 Identification of Equipment Grounding Conductors

250.120 Equipment Grounding Conductor Installation

250.121 Use of Equipment Grounding Conductors

250.122 Sizing Equipment Grounding Conductor

· General

· Increased in Size

· Multiple Circuits

· Motor Branch Circuits

· Parallel Runs

· Feeder Tap Conductors

	3:40pm – 4:00pm
	Break
	

	
	
	Part VII. Methods of Equipment Grounding

	
	
	250.130 Equipment Grounding Conductor Connections

250.134 Equipment Connected by Permanent Wiring Methods

250.136 Equipment Considered Grounded

250.138 Cord-and-Plug-Connected 

250.140 Ranges, Ovens, and Clothes Dryers

	
	
	250.142 Use of Neutral Conductor for Equipment Grounding (Bonding)

250.146 Connecting Receptacle Grounding Terminal to Metal Enclosure

· Surface-Mounted Box

· Self-Grounding Receptacles

· Floor Boxes

· Isolated Ground Receptacles

250.148 Continuity and Attachment of Equipment Grounding Conductors in Metal Boxes

· Grounding Continuity

	4:40pm – 4:55pm
	Chapter 4 -Articles 440, 406, 440, 450 

	
	
	Article 404—Switches
· 404.9 Switch Faceplates

· 404.12 Grounding of Enclosures
Article 406—Receptacles, Cord Connectors, and Attachment Plugs (Caps)
· 406.3 Receptacle Rating and Type

· 406.4 General Installation Requirements

· 406.6 Receptacle Faceplates

406.11 Connecting Receptacle Grounding Terminal to Equipment Grounding Conductor

Article 440—Air‑Conditioning and Refrigeration Equipment
· 440.9 Grounding and Bonding
Article 450—Transformers
450.10 Grounding and Bonding

	4:55pm – 5:00pm
	Article 680—Swimming Pools, Spas, Hot Tubs, Fountains, and Similar Installations

	
	
	680.7 Grounding and Bonding Terminals

680.26 Equipotential Bonding

	5:00pm – 5:10pm
	
	Closing Comments


Course Description:

This course brings you an accurate, in-depth coverage of one of the least understood articles in the NEC®, Bonding and Grounding. More than any other topic in the Electrical industry, Bonding and Grounding is at the core of most power quality, and safety, issues.

This dynamic presentation translates the very technical language of the NEC® into everyday electrician’s language to ensure a safe Code-compliant system that is designed, installed, and inspected to reflect the significant knowledge found in the 2017 NEC®.
Course Objectives/Goals:

This course will teach students the common misconceptions and proper techniques regarding Bonding and Grounding by thoroughly breaking down each of the Code articles that pertain to this topic. Discussing practical applications and real-life examples that will help the student truly understand how to properly use the NEC as it relates to Bonding and Grounding.

Method of Course Presentation

This program is presented in a live classroom and is accompanied by books for each student and PowerPoint slides with hundreds of illustrations and graphics. 
Method of Evaluation of Course Participants

Students’ attendance is monitored with sign-in and sign-out sheets that verify actual time spent in the course. Students complete a course evaluation form for the course content and the instructor.
Course Instructors:

See attached Bios for Mike Holt (already an approved instructor), Brian House and J. Philip Simmons.
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