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ONCE AGAIN, Tl.re \Word ir.rvites you to travel
ir-rto the dark realm of subjects th:rr are some-
times misunderstood by horne inspectors. The
\Word hopes you will find this tr-ip informative
and maybe a lirtle cnreltaining.

This month, we conrinue the discussion
about electricity we star.ted in the February
Reporter. The \X/ord finds this subject interest-
ing because the good inspector of electr.ical
systems knows what is deficient, but the better
inspector knows why it is deficier.rt. Inspectors
who understand why something is deficier.rt
make bemer calls and can better explain those
calls to their clier.rts.

Electricity law and order - a review
Last time, we lean-red about the Laws from Mr.
Ohm and Mr. \fatt, as shown in Illustration l.
These laws describe how the basic characteristics
of electricity ir.r a home's electrical system (volt-
age, current and resistance) interact to perform
work (power). Voltage is like water pressure.
Current is like water flow rate. Resistance
inhibits electricity's flow. Power is a measure
ofwork performed. Change one characteristic
and you change all the others. Note to the
engineers: These descriptions of work and
power aren't completely technically correcr.
They're close enough for our purposes.

Feeling low (voltage)?
A common appiication of these laws occurs
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because ofthe effect ofcurrent and resistance
or-r voltage in the home's electrical system.
Voltage decreases as resistance increases at
a given currenr load. So, for example, if you
add wire between the voltage source and the
load, resistance increases and voltage decreases.

Voltage also decreases as current increases ar a

given resistance. So, for example, if you tum
on a high-current load device like a moror,
current increases ar-rd voltage decreases.

The common label given to this phenom-
enon is, r.rot surprisingly, voltage drop. An
example of voltage drop is lights dimming
when a compressor or other high-current load
device first acrivates. This dimming is the
result of the momentary increase in current
flow that creares a voltage drop. This type of
voltage drop, while annoying, is usually not
considered a problem.

Circuits operatir-rg contir-ruously at less thar-r

their intended voltage may experience prob-
lems. Motor loads and ballasts for fluorescent
lights are particularly susceptible to problems
caused by low voltage. They rnay function
ineficiently or at less than designed ourpur;
they may overheat, and they may have reduced
service life. Electronic equipment such as

computers ar-rd printers may lock up or shut
down, resulting in lost data, inconvenience
and business interruption. Resistance loads
such as incandescent lights and heating and
cooking appliances will operate at less thar.r

desigr.red ourpur. Consistently low voltage also
costs money. The wires themselves consume
lnore power that is wasted as heat.

Voltage drop (at a given currenr load) is
primarily a function of the wire diameter,
material and length. Other condirions such
as marginal quality splices and connecrions
can also affect voltage drop. These factors
establish rhe resisrance between the circuitt
source (the breaker or fuse) and the circuit
load (the light bulb, etc.). These factors also
apply to Feeders berween the feeder.t source
ar.rd a subpanel. Alumir.rum wire has a higher
resistance than the same size copper wire. A
longel wire has rnore resistance than a shorter
wire. Increasing the wire lerlgth (or ir.rcreasing
the current load) creates a voltage drop that
could adversely affect devices. Conversely,
increasing the wire diameter decreases the
voltage drop. Increasir.rg wire diameter is a

common cure for voltage drop issues.

Acceptable voltage drop?
Confr.rsion surrounds the question of accept-
abie voltage drop. \Whatt acceptable depends
on who you ask and on the situation. The
National Electric Code (NEC) and ANSI
Standard C84.i are sometimes cited when
discussing voltage drop.

The NEC does not limit voltage drop in
branch circuits. Fine print note [210-19(A.)
I.N.No. 4] recommends sizing branch circuit
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