2020 NEC Grounding & Bonding (Chapter 1-9) 4 Hours
Course Description
The following course is designed around chapter 1-9 of the 2020 NEC. New definitions will be covered, but the majority of the course will be covering Grounding & Bonding 2020 NEC
Info – The author of this course has added extra info that will be available for each topic covered, the info will expand on the article or section covered. In addition, the author has also provided some illustrations to help provide better understanding of selected topics.
This course was designed to give a better understanding to the end user on grounding and bonding covered by the 2020 NEC.
Glossary of Key Terms
Bonding Jumper, Supply-Side – 
Bonding Conductor or Jumper – A reliable conductor to ensure the required electrical conductivity between metal parts required to be electrically connected.
Bonding – Connected to establish electrical continuity and conductivity.
Bonding Jumper, System – The connection between the grounded circuit conductor and the supply-side bonding jumper, or both, at a separately derived system
Bonding Jumper, Main – The connection between the grounded circuit conductor and the equipment grounding conductor at the service.
Grounding Electrode – A conducting object through which a direct connection to earth is established.
Ground-Fault Current Path – An electrically conductive path from the point of a ground fault on a wiring system through normally non-current-carrying conductors, equipment, or the earth to the electrical supply source
Grounding Conductor, Equipment – 
Ground-Fault Circuit Interrupter (GFCI) – A device intended for the protection of personnel that functions to de- energize a circuit or portion thereof within an established period of time when a current to ground exceeds the values established for a Class A device
Grounding Electrode Conductor – A conductor used to connect the system grounded conductor or the equipment to a grounding electrode or to a point on the grounding electrode system.
Grounded Conductor – A system intended or circuit that is intentionally grounded
NEC – National Electrical Code
NFPA – National Fire Protection Association


 Learning Objectives
1. The user shall be able to define the key terms used in this course
1. Recognize the system bonding jumper
1. Identify an equipment grounding electrode 
1. Understand how to size an equipment grounding conductor
1. Understand how to size a main bonding jumper
1. Recognize the difference between grounded and ungrounded systems
1. Understand that requirement of increasing the equipment ground conductor when increasing the size of ungrounded conductors
1. Locate on how to parallel grounded conductors
1. Understand the requirements on grounding separate buildings
1.  Recognize a lightning protection system
1.  Discuss the grounding of a separately derived system
1.  Discuss what table 250.102(C)(1) is used for
1.  Understand where to look in the NEC to size a supply-side bonding jumper
1.  State if grounded conductors are a ground-fault current path or not
1.  Understand that raceways above ground outside exposed would be considered wet location for conductors in raceway
1.  State the proper way to bury a ground rod electrode
1.  Explain the requirements to connect to a ground ring electrode
1.  Discuss what needs to be bonded for a portable generator
1.  Explain what needs to be removed when referring to clean surfaces
1.  Discuss Article 800 bonding

 Article / Sections Covered 
1.  Def. of Bonded, Article 100
2.  Def. of Bonding Conductor, Article 100
3.  Def. of Bonding Jumper, Equipment, Article 100
4.  Def. of Bonding Jumper, Main, Article 100
5.  Def. of Bonding Jumper, System, Article 100
6.  Def. of Grounded (Grounding), Article 100
7.  Def. of Grounded, Solidly, Article 100  (Missing answer selection)
8.  Def. of Grounded Conductor, Article 100
9.  Def. Ground-Fault Circuit Interrupter (GFCI)  (Question needs to relate to topic)
10.  Def. Ground-Fault Current Path, Article 100  (title is incorrect)
11.  Def. Ground, Article 100
12.  Def. Grounding Conductor, Equipment (EGC), Article 100
13.  Def. Grounding Electrode, Article 100  (dump the “r” next to aluminum found in Info.)
14.  Def. Grounding Electrode Conductor, Article 100
15.  Bonding Jumper, Supply Side, Def., Article 250.2
16.  Application of other Articles 250.3, “Additional Grounding & Bonding Requirements”    Table 250.3  (there is an update on the table, may be no big deal, the question forces user to look up in code book)
17.  General Requirements for Grounding and Bonding, Article 250.4
18.  Grounded Systems, Electrical System Grounding, Article 250.4(A)(1)  (there is a new Info. Note referencing NFPA 780-2014)
19.  Main Bonding Jumper Identification
20.  System Bonding Jumper Identification
21.  Connection of Grounding and Bonding Equipment, Article 250.8
22.  Connection of Grounding and Bonding Equipment, Methods Not Permitted, Article 250.8(B)
23.  Clean Surfaces, Article 250.12
24.  Alternating-Current Systems Less than 50 volts to Be Grounded, Article 250.20(A)  (Info. Should pertain to 250.20(A))
25.  Buildings or Structures Supplied by a Feeder(s) or Branch Circuit(s), Grounding Electrode, Article 250.32(A)  (either include 250.32(B) or change the question)
26.  Portable Generators, Article 250.34(A)
27.  Metal Underground Water Pipe used as a Grounding Electrode, Article 250.52(A)(1)
28.  Metal In-ground Support Structures(s), Permitted as Grounding Electrode, Article 250.52(A)(2)  (There was a change in 250.52(A)(2), there is no longer a 250.52(A)(2)(1 or 2).  Now have to reference 250.68(C)(2) which in turn references 250.52(A)(3))
29.  Concrete-Encased Electrode, Article 250.52(A)(3)
30.  Rod and Pipe Electrodes, Article 250.52(A)(5)
31.  Not permitted as Grounding Electrode, Article 250.52(B)
32.  Grounding Electrode System Installation, Article 250.53(A)(1-3)
33.  Grounding Electrode Conductor Installation, Aluminum or Copper-Clad Aluminum Conductors, Article 250.64(A)
34.  Grounding Electrode Conductor Installation, Secure and Protection Against Physical Damage, Article 250.64(B)(1-4) (Now it is 6 AWG or larger shall be protected against physical damage.  Include “Exposed to physical damage” and “Not Exposed to physical damage”)
35.  Grounding Electrode Conductor Installation, Continuous, Article 250.64(C)
36.  Size of AC Grounding Electrode Conductor, Connections to a Rod, Pipe, or Plate Electrode(s), Article 250.66(A)  (a change in text should include “does not extend on to other types of electrodes requiring larger size conductor, the grounding electrode conductor”)
37.  Size of AC Grounding Electrode Conductor, Connections to Concrete-Encased Electrodes. Article 250.66(B)  (correct with adding the same text as 250.66(A))
38.  Size of AC Grounding Electrode Conductor, Connections to Ground Rings. Article 250.66(C)  (correct the title to 250.66(C), and add the new common text found in 250.66(A & B)
39.  GEC and Bonding Jumper Connection to Grounding Electrodes, Accessibility.  Article 250.68(A)  (add a “,” in the info between electrodes and the)
40.  GED and Bonding Jumper Connection to Grounding Electrodes, Grounding Electrode Conductor Connections. Article 250.68(C) (New text added to this code article, also ‘’conductor’ is added to the title of the code)
41.  Methods of Grounding and Bonding Conductor Connection to Electrodes. Article 250.70
42.  Bonding of Equipment for Services. Article 250.92(A)
43.  Method of Bonding at the Service. Article 250.92(B)
44.  Bonding for Communication Systems, The Intersystem Bonding Termination Device, Other means. Article 250.94(A & B)  (New title and content)
45.  Bonding Other Enclosures, General. Article 250.96(A)
46.  Bonding for Over 250 Volts. Article 250.97
47.  Bonding Loosely Jointed Metal Raceways. Article 250.98
48.  Supply-Side Bonding Jumper, Sizing, Article 250.102(C)  (Add “or Cables” to the end of the title 250.102(C)(2) and redo info.  Presently addresses Portable Generators)
49.  Lightning Protection Systems, Article 250.106
50.  Portable Generators, Grounding and Bonding, Article 250.34(A)
51.  Specific Equipment Fastened in Place (Fixed) or Connected by Permanent Wiring Methods, Article 250.112
52.  Equipment Connected by Cord and Plug, Residential Occupancies, Article 250.114(3)
53.  Types of Equipment Grounding Conductors, Article 250.118  (Some grammatical errors in the info.  “long list of methods that can be used as an equipment grounding conductor.”)
54.  Identification of Equipment Grounding Conductors, Conductors 4 AWG and larger, 250.119(A)  (Question should read:  “Insulated Conductors 6 AWG and larger shall be permitted to be permanently identified with green tape at either end of the conductor and at each accessible point.”)
55.  Size of Equipment Grounding Conductors, General, Article 250.122(A)
56.  Size of Equipment Grounding Conductors, Increased in Size, Article 250.122(B)  (may want to consider finishing the math in the info showing the 1.6 ratio)
57.  Size of Equipment Grounding Conductors, Flexible Cord and Fixture Wire, Article 250.122(E)
58.  Size of Equipment Grounding Conductors, Conductors in Parallel, 250.122(F)(1 & 2)  (New content in the 2017 NEC.  May want to add _______ in between “be” and “when” in the question)
59.  Size of Equipment Grounding Conductors, Conductors in Parallel, 250.122(F)(1 & 2)  (New content in the 2017 NEC.)
60.  Size of Equipment Grounding Conductors, General, Article 250.122(A)
61.  Equipment Grounding Conductor Connections, Nongrounding Receptacle Replacement or Branch Circuit Extensions, Article 250.130(C)
62.  Frames of Ranges and Clothes Dryers, Grounding and Bonding, 250.140 (may want to clarify in the info. that new appliance installation can still be bonded to the neutral conductor when supplied by old circuitry not having an equipment ground.  Also, change in the graphic 240.140 to 250.140 Exception 1-4)
63.  Use of Grounded Circuit Conductor for Grounding Equipment, Load-Side Equipment, Article 250.142(B)
64.  Connecting Receptacle Grounding terminal to Box, Surface Mounted Box, Contact Devices or Yokes, Article 250.146(A & B)  (Redo info)
65.  Direct-Current Circuits and Systems to Be Grounded, Two-Wire, DC systems, Three-Wire, DC Systems, Article 250.162(A & B)  (Redo info.  Add a “T” to the first word of Question)
66.  Equipotential Planes and Bonding of equipotential Planes, Article 547.10
67.  Isolated Ground Receptacles, Article 406.3(D)
68.  Grounding of the Outer Conductive Shield of Coaxial Cables, Article 820.93  (Change the info to:  “The possibilities of shock hazards are reduced with the bonding of a coaxial cable’s sheath by creating a fault-current path.”)
69.  Bonding Jumper, Supply Side, Def., Article 250.2 (do you want to use this twice?)
70.  Ground-Fault Protection of Equipment, Article 230.95  (Redo Info.)
71.  Grounding-Type Receptacles, Adapters, Cord Connectors, and Attachment Plugs, Article 406.10(A & B)
72.  Floating Buildings, Grounding, General Requirements, Article 553.8
73.  Floating Buildings, Grounding, Insulated Neutral, Article 553.9
74.  Floating Buildings, Grounding, Equipment Grounding, Article 553.10
75.  Size of Equipment Grounding Conductors, Conductors in Parallel, 250.122(F)(1 & 2)  (New content in the 2017 NEC.  May want to add _______ in between “be” and “when” in the question, may want something different here.)
76.  Swimming Pools, General, Grounding, Article 680.6
77.  Swimming Pools, General, Cord-and-Plug-Connected Equipment, Equipment Grounding, Article 680.8(B)  (Correct the new article number from 680.7(B) to 680.8(B))
78.  Permanently Installed Pools, Motors, GFCI Protection, Article 680.21(C)  (correct the last sentence in the info. to read as follows:  “…utilization equipment, regardless if hard wired or plug-and-cord-connected; thereby requiring both wiring methods to be GFCI protected.”)
79.  Permanently Installed Pools, Receptacles, GFCI Protection, Article 680.22(A)(4)  (Correct grammar and punctuation found in info.)
80.  Permanently Installed Pools, Equipotential Bonding, Performance and Bonded Parts, Article 680.26(A & B)
81.  Natural and Artificially Made Bodies of Water, Grounding and Bonding, Equipotential Planes and Bonding of Equipotential Planes, Article 682.33  (add article # 680.2, Def. to the def. of Equipotential Plane found in info.)
82.  PV Systems, Grounding and Bonding, System Grounding Configurations, Article 690.41(A)  (New Content found in NEC 2017)
83.  Need new question and content.  A whole new Shebang.
84.  PV Systems, Size of Equipment Grounding Conductors, Article 690.45  (a slight alteration to the content found in 690.45)
85.  PV Systems, Array Equipment Grounding Conductors, Article 690.46  (Remove:  “Where installed in raceways, equipment grounding conductors and grounding electrode conductors not larger than 6 AWG shall be permitted to be solid.”)
86.  Radio and Television Equipment, Grounding Devices, Article 810.6
87.  Radio and Television Equipment, Bonding Conductors and Grounding Electrode Conductors-Receiving Stations, Bonding of Electrodes, Article 810.21(J)  (correct in info:  “…permanent wiring methods”)
88.  Information Technology Equipment, System Grounding, Article 645.14
89.  Information Technology Equipment, Equipment Grounding and Bonding, Article 645.15
90.  RV and RV Parks, Interior Equipment Grounding, Grounding Connection in Nonmetallic Box, Article 551.55(D)
91.  RV and RV Parks, Interior Equipment Grounding, Grounding Continuity, Article 551.55(E)
92.  New Question and Content
93.  Receptacle Rating and Type, Isolated Ground Receptacles, Installation in Nonmetallic Boxes, Article 406.3(D)(2)
94.  Receptacles, Cord Connectors, and Attachment Plugs, General Installation Requirements, To Be Grounded, Article 406.4(B)  (New content found in Exception 1:  include “generator sets”; change wording in question:  from receptacle enclosure to “receptacle device box”)
95.  Receptacles, Cord Connectors, and Attachment Plugs, General Installation Requirements, Replacements, Article 406.4(D)
96.  Switches, Grounding of Enclosures, Article 404.12
97.  Switchboards, Switchgear, and Panelboards, Grounded Conductor Terminations, Article 408.41
98.  Luminaires, Lampholders, and Lamps, Equipment Grounding Conductor Attachment, Article 410.46
99.  Luminaires, Lampholders, and Lamps, Installation of Lampholders, Screw Shell Type, Article 410.90
100.  New Question and Content  

Author (SME)
The following course was written by Mr. Byron Cropp of Oregon. Mr. Cropp apprenticed back in the field in the early nineties and has held several positions with different electrical companies before opening is own electrical contracting company in 2001. In 2008 Mr. Cropp shut down his business to become an electrical consultant for a national electrical company where he was asked to secure a master electrician license in Washington and a supervisor license in Oregon. During his spare time he has also written a code class for a third party educational company on NEC code changes.
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