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VOLTAGE MEASUREMENTS

The following voltage measurements should be made, preferably when the electrical load is at a
relatively high level. A high impedance digital voltmeter should be used. However, if the
problem is transient in nature, the voltmeter will probably not detect the voltage. An oscilloscope
is preferred and might be required to detect transient voltages.

1.

Neutral to Reference Ground

Voltage measurements (ac) should be taken from the neutral connection at the service
entrance of the building or service in which a problem is suspected to a ground rod driven
at least 50 ft from the building and at least 6 ft away from any other underground metallic
structure, pipe, etc. These measurements should be taken with a meter both with and
without a 100-ohm shunt resistor on the meter to help distinguish the magnitudes of any
potential problem. (Note: The 100-ohm resistor will aid in distinguishing between low
current producing induced voltages and voltage sources having a sustained current
producing capability.) It should be noted whether the meter used can block the
measurement of dc voltages and during which measurement the meter was "loaded" or
"unloaded" with the shunt resistor. If a voltage in excess of 500 mV is obtained, repeat the
measurement as the tests in "Tests to Locate Source of Problem" are performed.

Contact Points

Voltage measurements should be taken between cow contact points such as stanchion to
floor grate, milkline to floor grate, milkline to stanchion, and from these locations to the
reference ground. (See UNL Handout EV-7 "Extraneous Voltage--Data Sheet for Problem
Identification.")

TESTS TO LOCATE SOURCE OF PROBLEM

De-energize Service

De-energize the service to the farmstead by opening the transformer cutout. If the neutral
to reference ground voltage drops significantly, further investigation of the farm premises'
electrical service and equipment should be undertaken. If it does not decrease below 500
mYV, there may be a problem both on and off the premises.

Isolate Neutral

If the voltage remains after the service has been de-energized, isolate the secondary neutral
and telephone shield (grounded conductor) from the primary neutral. When this test is
performed, it is important that a telephone company representative be on-site for isolating
the telephone shield and identifying telephone wiring which may need changing to allow
complete separation of the neutrals. If the voltage then disappears, the cause may be a poor
neutral connection, poor grounding on the neutral in the area, or problems on a neighboring
farmstead. If it does not, go to Test Number 5.

Neutral Connections

If a poor neutral connection is suspected, all such connections along the distribution circuit
for at least one-half mile should be checked. (See UNL Handout EV-10, "Extraneous
Voltage--Evaluating Electrical Connections.") Currents along the neutral and into or out of
driven ground rods can be measured with a suitable clamp-on ammeter to help locate
problems. However, the direction of current flow cannot be determined with such
instruments used independently. Any poor or suspect neutral connections should be
replaced. After this has been done, the system and service neutrals should be reconnected
and voltage readings taken,
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Grounding

If the voltages still exist, the distribution system grounding in the area should be checked
and improved as necessary. The resistance of grounds should be measured. The resistance
of any high resistance ground should be improved by "stacking" ground rods or by adding
additional ground rods in parallel. The on-farm voltage readings should be monitored to
see if the grounding improvements are making any positive significant difference.

Neighboring System

If the voltage problems still persist, the problem may be due to a faulty piece of equipment
on a neighboring consumer’s premises. This can be checked by monitoring the neutral-to-
ground voltages while nearby consumers’ services are disconnected. The service to the
consumer with the problem should be restored to normal before this test is made.

Other

a. If the problem still persists, a check should be made to determine if there is a
transmission line in the immediate area that may be inducing a voltage on metal
structures or fences connected to the barn. If this appears to be the case, the utility
owning the transmission line should be contacted for assistance in solving the
problem. Grounding of the metal structures or fences may be necessary.

b. If any or all of the above tests or checks indicate that the problem is on the
consumer’s premises, he should be advised to obtain the services of a competent,
licensed electrician to inspect, update, and correct his wiring.



W electric fence wires or faulty equipment
shorting dircetly onto pipes or other
cquipment

B undersized neutral conductors

& dusty, dirty, corroded, cobwebbed and
damaged clectrical connections and
devices

& lack of grounding or poor water well
connections

® missing ground rods

& improperly grounded cow trainer or fencer
unit :

CAUTION: Be careful to shut off the

power and avoid contacting energized

parts of equipment while making these
checks.
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451107 Get outside help

If you want help taking measurements or

can't identify the stray voltage cause, you

should consult your electrician, local utility

and/or county extension agent.

You can also obtain a stray voltage
clectrical check sheet from DATCP or PSC to
record initial stray voltage measurements.

Your utility will conduct investigations to
determine whether stray voltage is present.
During this investigation, they may find
something that you overlooked. All utilitics
have trained representatives that conduct stray
voltage investigations.

CAUTION: Due to potential safety
hazards, especially near the utility’s
primary (High Voltage) facilities, you
should not check or test on the source side
of the service entrance. Instead, rely on the
utility to make or assist with such tests.

IT they find stray voltage, they will offer
recommendations o help you reduce the
levels present. It can be as simple as rewiring
a switch or more involved, like installing
equipotential planes and transition zones.
Many utilitics also have linancing plans to
help you cover installation costs of these
devices.

You should also install a meter in the
cow contact area of cach livestock facilily, so
you can measure stray voltage over longer

periods of time and monitor changes as they
arise. View the electrical system as another
picee of farm equipment that needs to be
monitored and periodically maintained.
Monitoring the voltage (cow contact or
neutral-to-carth) will allow you to note any
substantial changes. Contact your local utility
for more information on stray voltage meters
and installation instructions.

As a general guide:

measurements made
with a 500 ohm shunt
resistor thal are above
0.5 volts AC, or one
milliamp AC, require
corrective action —
call your utility or
clectrician ; and
levels below 0.5 volts
AC should continue
to be monitored

#i1i1;] Make your farm
stray voltage - safe

You can make your farm stray voltage safe by
controlling both on-farm conditions and
asking your electric utility to control off-farm
conditions.

On-Farm You Can

® improve wiring and grounding: improper
or outdated barn wiring can be a cause of
stray vollage

® have a qualificd, traincd clectrician
inspect your wiring regularly for poor
connections and load balance

® install stray voltage meters in cach
livestock facility

= maintain electrical equipment and supply
wiring for items such as water pumps,
water heaters, bulk milk tanks, milking
cquipment, silo unloaders and manure
handling equipment :

81 usc 240 volt equipment whenever possible

& when making changes to your electrical
system, such as adding load or updating

cquipment, comtact your utility — they
may nced to increase capacity of their
system (o assure continued adequate
services

B make sure cow trainers and fencer units
are properly insulated and grounded
(handouts are available through the PSC
on proper wiring of these devices)

Off-Farm

& have your power supplier check incoming
service lines — including electric,
telephone, gas and cable TV systems

& look for neighboring electric fences that
may be shorting directly onto your farm

Remember that your electrician and
utility want to help you, so don’t be afraid to
ask for their assistance.

i Don’t give up!

If after working with your u'lilily'. electrician

and county extension agent, you are still
unable to pinpoint the problem, the state’s
Stray Voltage Analysis Team (SVAT) may be
able to help.

The SVAT is composed of an electrician,
clectrical engineer, farm management
consultant and veterinarian. They can visit
your farm and analyze any problems that may
be associated with stray voltage.

Il you think you have a stray voltage
problem on your farm and haven’t béen able
to resolve the problem, request an application.

Stray voltage assessment applications are
available through Wisconsin's DATCP Stray
Voltage Program, P.O. Box 8911, Madison,
WI 53708 or by calling the Farmer’s Assis-
tance Hotline at 1-800-942-2474.

Wisconsin Department of Agriculture
Trade and Consumer Protection Division
Madison, Wisconsin 53708

i
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What is stray voltage?

Electricity is something you can't see, yet its
effects can be seen almost everywhere you
look. On your farm, it powers the lights,
pumps the water, feeds the livestock, and
cools the milk for storage. In general, it
makes your daily chores a lot easier.

When clectricity flows through the
proper wiring and equipment on your fann,
the voltage is said to be “within™ the electrical
system. Sometimes, however, voltage
differences between
two objects in the
cow conlact area may
occur, causing what
is known as stray
voltage, or voltage
outside the system.
This is also relerred
to as tingle voltage
and transient voltage,
but the proper term is
stray voltage.

The causes of stray voltage are often
difficult to locate and may differ from farm to
farm. Possible sources can be voltages from
your own system, your neighbors’ systems or
your utility’s system.

Stray voltage can never be totally
climinated, because it is present on all active,
grounded electrical distribution systems. Its
intensity can vary during the day and season,
depending on moisture conditions of the soil
and fluctuations of electrical loads on the
system — such as during milking time.
Never-the-less, stray voltage can be controlled
50 it doesn’t cause a problem.

However, the difficulty is that stray
voltage often goes unnoticed by humans; but
can be detected by cows, because they are
more sensitive. As a result, when a cow
makes contict between an energized point and
the carth — such as a feeder and the concrete
floor — an electric current flows through the
cow, and the cow gets shocked. In most cascs,

the voltage won't produce a strong shock, but
it could still irritate the cow. The results of
this irritation could produce negative side-
effects for the cow — and for your larm.

There are some general guidelines,
however, that you can follow to see if your
farm operation is affected by stray voltage.

Wisconsin’s Department ol Agriculture,
Trade and Consumer Protection (DATCP)
and the Public Service Commission (PSC)
offer these guidelines, so you can learn how to
identify a possible stray voltage problem and
what steps you can take to solve it.

What should you do
about it?

Now that you know what stray voltage is,
let’s see if it is causing a problem on your
farm.

.t Identify the problem

sﬁay voltage may be causing

If stray voltage is causing a problem, you
might notice the following signs in your
cows’ behavior and mitking characteristics.
In addition, production performance can be
alfected as a result of altered behavior.

Behavior

B cxcessive or unusual nervousness at
milking time such as kicking or tail
swilching

cows must be chased into the barm or
parlor and leave the barn rapidly

m increascd defecation and/or urination
during milking

m hesitation or refusal to approach certain
waterers, feeders or metallic equipment

@ “lapping” of water

Milking Characteristics

& poor milk letdown and incomplete or
uneven milkout
g increased milking time

Production Performance

& increased somatic cell count and clinical
mastitis

& decreased milk production

It is important to note, however, that the
above signs may resuit from many other non-
clectrical farm factors. As a farm manager,
you should investigate all possibilities,
including cow handling methods, nutritional
disorders, mastitis control methods, pesticide
and herbicide use, sanitation and diseasc.

Finally, it should also be noted that just
because your cows do not show any of these
signs, it doesn’t mean that stray voltage isn't
present. Therefore, you should always
monitor cow contact arcas for stray voltage,

Identify the source

of stréy voltage

If you observe any of the above signs, the
next thing you need to do is look for places
where stray voltage could exist. Two
pathways that stray voltage often follows are:

Mouth To All Hooves

& This is the most common pathway of stray
voltage, because from the mouth to the
hooves is where cows have the lowest

resistance. Since resistance is low, the cow

is sensitive to relatively low voltage.

Depending on wetness, duration of contact
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and the level of voltage, stray voltage can
be found wherever an electric current
travels from a metal object — such as a
waterer, fecder or stanchion pipe —
through the cow to a grounded object —
such as the floor. This path is a result of
the potential electricat difference between
where the cow’s mouth is and where her
hooves are. So, if the cow takes a drink of
water, the current can travel from the
walter cup o the cow's tongue. Then it
flows to the cow’s feel, where it exits to
the floor. When the current follows this
path, the cow may receive a shock.

Front To Rear Hooves (Step Potential)

8 This pathway has twice (he resistance to
stray voltage as mouth to all hooves,
because hooves are naturally more
resistant than a cow’s tongue. It is found

wherever there

is a difference
in the clectrical
potential where
the cow is
walking — like

a doorway.

Tere, the cow’s

front hooves

contact the
higher voltage

ol the barn

Noor; while its

back hooves

touch the carth,

S0 it may get a

shock.

Once you find a place where stray

voltage could follow one of these two paths,

you should make measurements at various

times to determine i stray voltage exists, 1t

doces, you should fook for evidence of a

problem. Carcfully examine your farm

clectric system for:

& lovse or corroded neutral or honding
connections

a inadequately bonded mellic cquipment






