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What is “Ground”?

Article 100 National Electrical Code defines the term
“erounded” as:

“Connected to earth or some conducting body that
serves in place of the earth”

“The earth as a conductor is assumed to have a
potential of zero”
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Measure extension cord
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I To be the best by every measure

Measure distance VOLTAGE, then
resistance!
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\ To be the best by every measure

1 Ground is Ground right?

B
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So, what to do?

—

o
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So, what to do?
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Single Point Grounding
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So, what to do”?

“A single electrode consisting of a rod, pipe, or
plate that does not have a resistance to ground
of 25 ohms or less shall be augmented by one
‘additional electrode of any of the types
specified by 250.52(A)(2) through (A)(7). Where
multiple rod, pipe, or plate electrodes are
installed to meet the requirements of this
section, they shall not be less than 1.8m (6 ft)
dpd rt” - section 250.56 of the National Electrical Code
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So, what to do?

s.\‘ In faC|I|t|es with sensitive equipment it
__should be 5.0 ohms or less.”

=

- Recently added to Section 250.56 of the National
Electrical Code
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Single Point Grounding

BEST: Connect to the
Service Ground!

2"9 Best: use multiple ground rods
but CONNECT THEM TOGETHER+
TO SERVICE GROUNDI
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So, what to do?
o Ri=(Ry/n) xF

NUmber of Rods
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Single Point Grounding

_NCheck the ground
—_rod and bonding!

.
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Single Point Grounding

Earthing resistance

Type Ground elecirode depth
of soil

I 111- -i:T aoil,

P-lellu:[ ll'l amy
-41'11 clay '--11._
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http:/ . r1|-|.u.5|rl'ir1||r1|- thinkhost.com/brands/
promos/Earth_Ground _Resistance. pd’r
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Electrical Shock | Line-to-ground fault
4./ energizes metal parts.

The body becomes part
of an electrical path.

Broken
Terminal —

Object or

120V1000Q = 120 mA | ;@ § Surface

Copyright 2002 Mike Holt Enterprises, Inc,
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Why Single point grounding:
#1 — Safety! — As little as 50mA can kill!

20
L 15
. .050
030

015

.010
.005

.001

4 AMPERES AND OVER
Heart Paralysis, Serious Tissue and Organ Burning

/
/' .050 AMPS TO 4 AMPS

/ 1 -.2 Certain Ventricular Fibrillation

{ .05 - .1 Possible Ventricular Fibrillation

—

30 mA - Breathing Difficult, Fibrillation in small
children

15 mA - Muscles “freeze’ in 50% of the population
>10 mA - Let-Go Threshold
5 mA - GFCI Trip Level

1 mA - Perception Level
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#2 Neutral is the same as Ground
‘_right?
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#2 Neutral is the same as Ground right?
@

a

NO! Neutral is connected to ground only
at the service entrance panel!
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#3 Electricity always takes the path of
least resistance.

© Rice Lake Weighing Systems © All Rights Reserved ¢ 230 West Coleman St © Rice Lake WI 54868 USA www.ricelake.com



#3 Electricity always takes the path of
least resistance.

Leakage in device

Path from Neutral to ground

B Ground Equipment 120 VAC

High resistance ground path
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[ To be the best by every measure

#3 Electricity always takes the path of
_least resistance.

."-s a_
e

---Nd!-Elétricity take EVERY path back to
the source! (Current divides in a parallel
circuit).
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#4 Since a licensed electrician wires the
outlets they are always wired correctly,
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| To be the best by every measure

Check the cables FIRST!
#1 — Safety!
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[I}Acnuhr SCALE HOUSE

Fuse AL Dutlet’
Panel =g

- T o To———

‘Aways verty that instaliod winng is propedy grounded
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%— Power Company Ground fod

‘Aiwarys verty that instafled wiing s propety grounded
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#5 There is really only one type of ground
right?

.l

Digital Relative

Analog Relative

Signal Relative

Absolute
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#6 Things like delicate
- €C mqug_ers etc. are always

— !.'\r w.’?r

bécaU*se they have to be,
right?
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¢ the best by every measu

H6 Thmgs like dellcate
computers etc. are always
. groun ded beca use they have to

b

NOT NECESSARILY! Test to be sure!
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[ To be the best by every measure

Power issues:

e Noise

: : o - = - - o
o

e RFI/EMI
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\ To be the best by every measure

e Over/under Voltage
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e Over/under Voltage
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e Qver/under Voltage

MOV — Metal
Oxide Varistors
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e Qver/under Voltage
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['0 be the best by every measure

n.

Clean normal supply Line noise on supply
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| To be the best by every measur

"1« Typical sources of conducted
___Minterference include switching power
i supplies, ac motors, and
e microprocessors. In short, just about

any electrical and electronic device has
.~ the potential to generate conducted
and radiated interference
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Chrain wir
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Single Braid Shield (2] Braids
(95% coverage) (60%) + (2) Foil Wraps (1009%)

Approximate Shielding Effectiveness Value

Answer: Both!
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Effectiveness
goes down
as the line
goes up
(higher is
worse)

e RFI/EMI
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2f | « RFI/EMI

N Shielded cable:
"***‘Ground ONE end, or
BOTH ends?
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e et

| A - Intérﬁal Ground lO'ne 'E.nd
|| === A - Internal Ground Both Ends
Al - External Ground One End
Al - External Ground Both Ends
| = Ag - Internal ground Both Ends
Ag - lEfd?r:wal GfOled Bolth lEnds
e e : o s

10 KHz 100KHz ] 1 MHz 10 MHz 100.MHz 1 GHz
Lower Is worse protection
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[ To be the best by every measure

e Qver/under Voltage —
check with source,
condition if necessary

e Noise — treat symptom,
line filter

’ T g-. e
d " : ;:, 3 #54 "
L :1 i e g ﬁ_ *;"

. EMI/RFI — use shielding,

try to determine source
frequency
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Questions?

TR

Thanks!
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