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When people 
ground 

where they 
should bond 

���'�7�4�3�"�	����
they create 
grounding 
errors and 
bonding 

de�ciencies, 
not grounding 
de�ciencies.

Article 100 definitions of “grounding” 

and “bonding.”

Electrical industry writers/

editors of the nEC, in the 

2008 revision, tried to boil 

down the definitions to 

their simplest terms:
�s��Grounding is a 

matter of con-
necting some-
thing to the 
earth.

�s��Bonding is a 
matter of con-
necting metal-
lic objects with 
a low-resistance 
conducting path 
(e.g., copper wire).

Unfortunately, this boiling-

down left things a bit over-

cooked. If you don’t understand 

the theory behind the nEC 

definitions, see the sidebar with 

detailed definitions in other 

standards.

Ground vs. Bond
We ground for lightning protec-

tion. The fact that this connec-

tion to the earth provides a path 

for lightning means that there 

are implications for how, what, 

and where you ground.

Bonding, on the other hand, 

has two general purposes:

•	 Eliminate	differences	
in potential via low-
resistance connections 
between metallic objects. 
This prevents flashover 
and undesired current 
flow.

•	 Provide	a	low-resistance	
path (a preferred path) for 
undesired electricity to get 
back to its source.

When people ground where 

they should bond (GWTSB), 

they create grounding errors and 

bonding deficiencies, not grounding 

deficiencies. Earth connections to 

equipment don’t provide an effective 

path for undesired current, nor do 

they establish an equipotential plane 

or provide anything else of technical 

value.

If you look at the ohmic values for 

various soil types, you’ll discover that 

the earth doesn’t provide a low-resis-

tance path for electricity to get back 

to your service transformer, genera-

tor, or other source. So connecting 

the chassis “ground” connection of 

a network switch or other equipment 

to dirt will not prevent power quality 

problems.

Guaranteeing Problems
Buildings where the contractors 

GWTSB are guaranteed power qual-

ity degradation. on the bright side, 

installing grounding components in the 

wrong place does provide a handy way 

to waste money for those so inclined. 

B a s i C s c o n t . . .
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NEC Article 250, Part V pro-

vides bonding requirements. 

you should also reference 

these four standards:

1. IEEE-142, a grounding 
and bonding standard 
published by the Institute 
of Electrical and Elec-
tronics Engineers (IEEE). 
Pay special attention to 
Chapters Two and Five.

2. Soare’s Book on Ground-
ing, a grounding and 
bonding standard pub-
lished by the Interna-
tional Association of 
Electrical Inspectors 
(IAEI). Read Chapter One 
until you can quote from 
it.

3. NFPA 780, a lightning 
protection standard pub-
lished by the National 
Fire Protection Associa-
tion (NFPA), publishers of 
the NEC. Memorize 3.3.1.

4. LPI 175, a lightning pro-
tection standard pub-
lished by the Lightning 
Protection Institute (LPI). 
Read the section on 
interconnection.

Typically, however, wasting 

money is not a business objec-

tive.

Some people feel compelled 

to GWTSB because some 

manufacturer made doing so 

a condition of warranty. The 

catch there is you must choose 

between “normal” physics and 

the voodoo physics behind the 

GWTSB warranty requirement. 

“normal” includes ohm’s Law 

(series circuits) and kirchhoff’s 

Law (parallel circuits).

Which set of physics is cor-
rect? ohm’s Law and kirch-

hoff’s Law, taught in every 

electrical and electronics cur-

riculum in the western world, 

are the basis of design for every 

electrical and electronic circuit. 

nobody has yet designed a 

working circuit based on voo-

doo physics. 

GWTSB is not a legally unen-

forceable condition of warranty, 

nor can voodoo physics prevail 

in any modern courtroom.

the Path to clarity 
one premise behind GWTSB is 

that electricity takes the path of 

least resistance. there we go 

again with the voodoo physics. 

Imagine how this plays out in the 

real world: 
•	 Electricity	looks	at	the	paths	before	it	and	

determines that one path offers the lowest 
resistance (naturally, electricity carries around 
a DMM for this purpose).

•	 Electricity	then	ignores	all	paths	except	that	
one. 

•	 Does this sound right to you?

Try this. Punch four small, equidistant holes in a 

milk jug (preferably one that isn’t on the shelf at the 

store), three inches from the bottom. Then, make 

one hole much bigger than the others (providing the 

path of least resistance). 

Fill the jug with water and 

see how the water flows. Does it 

choose the path of least resis-

tance, or flow proportionally?

Electricity takes all paths in 

inverse proportion to the resis-

tance. More of it flows through 

lower-resistance paths than 

through higher-resistance 

ones . . . but it flows through all 

paths.

creating chronic 
conditions 
The resistance of a bonding 

jumper is only a few thousandths 

of an ohm. An installation 

afflicted by GWTSB has a high-

resistance path in place of a low-

resistance path. 

So in a GWSTB installation, 

electricity flows through many 

unintended paths rather than 

mostly through one intended 

path. Those unintended paths 

include equipment bodies, 

human bodies, bearing surfaces, 

and semiconductors.

Bonding deficiencies create 

a chronic condition (e.g., cur-

rent flowing through undesired 

paths during normal operations). 

Grounding deficiencies leave you 

open to an acute (one-shot) con-

dition (e.g., surge from lightning). 

Grounding serves the vital 

purpose of providing a path for lightning. Generally, 

you should think of grounding as an outdoors thing, 

not something you do to equipment in a facility.

Requirements for grounding and bonding are 

spelled out in the relevant standards, and so are the 

definitions. know those definitions, so you can cor-

rectly apply the requirements. Your building systems 

will be correctly grounded if they aren’t grounded. i

Lamendola is an electrical expert who has written for 
several industry magazines. He is the proprietor of 
www.mindconnection.com and www.codebookcity.com.
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