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Bonding occurs when: (1) metal that

cou ld  ca r r y  e l ec t r r c i t l  t bu r  i s  no t  . r r p -

posed to), (2) is intentional ly connected

toge rhe r  t o  p rov ide  a  pe r r r ranen r  l ow-

resistance return path, (3) that is capible

of conducting all electricity accidentauy

carried by the metal back to i ts source.

Note the phrases in bold print.  They are

important and we' l l  return to rhem later.

In most homes, the electr ici ty 's source

is the ut i l i ty 's transformer and the lolv-

resistance return path is the ut i l i ty 's

grounded wire. That 's whv you should

f ind metal water and gas pipe bonding

wires and the equipment grounding

wires in electr ical cable connected to the

grounded terminal bar at or before the

service equipmelt.  This low-resistance

re tu rn  pa th  i '  . r i r i . a l  r o  he lp i ng  ove r

current devices clear ground faults.

A ground fault  occurs when electr ic

i ty f lows in metal (or other conductive

material) that is not normally energized.

Ground faults usuallv occur when a hot

wire comes i l  contact with the conduc-

t ive material.

How does bonding heip clear ground

faults? Suppose a rat si ts on a copper

water pipe and chews through insula-

t ion on an electr ical cable. I f  the pipe rs

bonded, as i t  shouid be, the pipe and the

rat become t ire conductive material that

returns the electr ici ty to i ts source. The

unfortunate rat is fr ied and the current

in the pipe should quickly increase past

rhe  c i r cu i t  b reake r ' '  l im i r .  The  c i r cu i r

breaker tr ips and clears the fault .  But

what i f  the pipe were not bonded? Weli ,

r he  ra r  l i ve .  t o  cheu  ano rhe r  day  be -

cause without a retutn path, no current

f lows. The pipe is st i l l  energized even

when no current f lows. That is, unti l

someone touches a meral rvater supply

f ixrure. I f  the person is grounded, the

person becomes the conductir,e material

and the return path. Current f lows and

the results may be ulfortunate.

A low-resistance return path is cr i t ical

for proper bonding because a high

resistance return path may l ] lot rr ip the

c i r cu r r  b reake r  and  c l ea r  t he  g rou r r

fault .  Returning to the rat example,

assume the water pipe i '  bondcd I 'ut the

bonding clamp is loose or is cl .rmped to

a painted or rusted surirce crelrrng 10

ohms  o f  r es i s tance  a r  r he  c l lmp .  L i s i ng

Ohm's Law, wc knou rhat:

I ( cu r ren t  i n  an ' r ps )  =  E i \ o l t i ge  i n  r o l t s ) /

R(resistance in ohrrst.

I f  E=120  vo l t s  r nd  R -10  ohms .  t hen

120 /10=12  amps .  Th i s  poo r l l  bonded

circuit  lvi l l  carrr '  12 amps. Ts cl le .rmps

wil l  not tr ip a l5-:rmp circuir brelker.

but i t 's more rhan enough to ki l l  the r.rt

or anyone else.

Note wc did not nrention the hone s

g r , ' r t t t d t t t q  . '  - t e r  J r r r r t g  o t r r ' d i . .  u . . r , ' r t

o f  bond ing  l nJ  g ro r rnJ  i i t u l r . .  f h  r t  '

because thc homc s grounding svsten

has a minimal impacr on clearing ground

faults. Trvo reasons erist for this minimir l

impact irnd ther deal s i t l r  nvo comnon

electr ical nrr th s.

Myth one is thar elecrr ici tv r l 'ants to

return to grou d. lr  real lv rvants to

return to i ts source. \  hich, i [  the case

of most hone elecrr ical sl  stems, is the

uti l i ty 's transformer. I f  al l  bonded metal

is connected [rr .r  lorr '-resistance pati ' t

to the ut i l i r) 's grounded s ire, that 's

the lorvest resist.rnce r! ' turn path to the

electr icin's source. The home's ground_

ing slstem is r.rsuelh a higher-resistance

return path and thus has less impact on

returning electr icir \ '  ro irs source.

M,vth t\ \  o is rhat electr ici tv rakes the

path of least resistancc back ro i ts

source. I t  real lv takes al l  avai lable

paths. The current carr ied by each path

is determined b,v the resist irnce in each

path. Assume that the resistance in an

e f f ec r i r  e l r  bonded  u : re r ' . r r p f ' l r ' l r pe  n

0.-5 ohms and the resistance through a

person touching a metal water suppll

6xture connected to the pipe is 10

ohms. The current in the boided warer

supply pipe is 120/0.5=240 amps

, r r J  t he . t r r r en t  t h rough  rhe  pe r ton  r .

l ) 0110=12  amps .  The  pe rson  w i l l  ce r

t l inh gcr l i t  up, but onlv for a fract ion

of a second because the current f lowing

rh rough  the  bonded  pa th  r v i l l qu i ck l v

t r i p  r he  c i r cu i t  b reake r .

There s rruch more t() grounding and

bonding. Orherrr, is".,  i rorv could people

l l l l en t i r c  books  on  t he  sub jec t s?  Fo r

our purposes as homc inspectors, this

is the easiest rvav to think about them.

The hone's gloundirg svstem acts l ike

a voltage surge suppressor that helps

safely shunt voltage surges to ground.

Bonding is a safetv system that helps

clear ground faults in normally non

current carrying materials.

By the way, a home's grounding system

is not a surge suppressor; i t  just acts l ike

one in some cases. A real surge suppres-

\o r  r \  J  good  i de . r  r i  1ou  have  e rpen . i r e

and sensit ive computers and other

equipment.

Before we nove on to consider some

grounding and bonding components

and their instal lat ion requirements, let 's

I
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