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Introduction
Stray voltage, sometimes referred to as ghost voltage, is a voltage that appears in an electrical conductor such as a wire, even though the wire is disconnected from an electrical circuit.
Electricians and technicians frequently encounter stray voltages in electrical systems when
measuring the AC voltage in electrical circuits that have been disconnected. Measuring the circuit using a high-impedance handheld digital multimeter can make it difficult to differentiate stray voltages
from legitimate readings. In this situation, identifying and resolving the source of the
stray voltage can cost time, effort, and money.
This application note presents an alternative tool for identifying the presence of stray voltages: the
Keysight Technologies, Inc. U1272A handheld digital multimeter (HH DMM.) This paper also explains
how the U1272A’s ZLow feature makes it easy for technicians and electricians of every skill level to
identify the presence of stray voltage in all types of electrical installations. To illustrate the differences
in voltage measurement tools, this application note uses an actual situation in which stray voltage
was identified.

Finding Stray Voltage

As Figure 1 illustrates, an electrician is installing low voltage lighting in a
warehouse office. The warehouse is equipped with two wires running in parallel
to the conduit. One is for light A, which is ON, and the other pair of wires will
be used by the electrician to install a new light using a new expansion cable
that is running parallel with light A. Before beginning the installation, he checks
the voltage on the wire using his high-impedance handheld multimeter (shown
in blue in the illustration.) He obtains a reading of 40 V, even though the line
is disconnected from the main switch. He suspects that touching conductors
have formed a short circuit, causing voltage to leak through the conductor’s
insulation. However, after a thoroughly investigation, he finds no short circuit to
ground.

Figure 1. Electrician detects stray voltage on the unused connection with high input
impedance multimeter (shown in blue).

Stray Voltage Causes

Stray voltage readings, such as the one found by the electrician in our example
above, can be caused by capacitive coupling of the energized conductors with
unused wire that is running parallel and in close proximity. This capacitance
increases as the length of the conductor increases. The longer the wire, the
easier it is to detect stray voltage. Current in the active circuit can also trigger a
stray voltage reading; the higher the current in the active circuit, the higher the
stray voltage. Stray voltage readings caused by active circuits can range from a
few volts to as high as the voltage of the adjacent conductors.
It should be noted that according to Underwriters Laboratories Inc. (UL), stray
voltage is not real voltage and it cannot cause physical harm to a person. UL
also states that care must be taken to ensure that the voltage reading is a stray
voltage and not a result of a cable defect or improper installation; as such a situation may result to a shock hazard.

3

Impedance versus
Measurement
Accuracy

Most handheld digital multimeters have high input impedance as compared to
the impedance of the circuit being measured. These HH DMMs are designed to
place very little load on the circuit under test and because of this, stray voltage
is measured by the DMM. Typically these types of handheld multimeters have
input impedance that is greater than 1 M-Ohm, and the input impedance varies
depending on the DMM’s design.
For working with electrical systems, low input impedance testers, such as a
solenoid tester or the Wiggington tester, are preferred because they do not
pick up stray voltage like some of the high impedance digital meters. However,
with sensitive electronics, low input impedance will affect the current flowing
through the circuit and can actually damage the components being tested or
change the measurement reading.
If a low input impedance multimeter had been used to perform the AC voltage
measurement in our example, the electrician would have found virtually zero
stray voltage. This is because stray voltage is a physical phenomenon involving
very small values of capacitance, it cannot energize a load.

The Hybrid Solution

However, it is impractical and not cost-effective for electricians to carry both a
high input impedance and low input impedance multimeter in order to identify
stray voltage. Keysight’s U1272A, with its unique ZLow function, is a solution that
allows users to switch from high input impedance mode to low input impedance
mode to check for the presence of stray voltage.
The ZLow function acts like a backup voltage indicator and eliminates the need
to carry additional tools for troubleshooting. In the event that real voltage is
measured using the U1272A’s ZLow function, the positive temperature coefficient
(PTC) thermistor that is designed as an over current protection will ensure the
multimeter always operates in high input impedance.

Summary

As electrical and electronic systems become increasingly sophisticated, electricians and technicians tend to opt for more accurate and easy-to-use digital
multimeters to efficiently and effectively perform their daily tasks. They want
their tasks to be done safely, conveniently, and with reliable measurements.
The Keysight U1272A is the right tool and is equipped with all the functionality
and protection required in an industrial environment.

4

05 | Keysight | Stray Voltage Testing Made Easy With U1272A - Application Note

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.
www.lxistandard.org
LAN eXtensions for Instruments puts the power of Ethernet and the
Web inside your test systems. Keysight is a founding member of the LXI
consortium.
www.keysight.com/quality
Keysight Electronic Measurement Group
DEKRA Certified ISO 9001:2008
Quality Management System
Keysight Channel Partners
www.keysight.com/find/channelpartners
Get the best of both worlds: Keysight’s measurement expertise and product
breadth, combined with channel partner convenience.

www.keysight.com/find/industrial-DMM

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus
Americas
Canada
Brazil
Mexico
United States

(877) 894 4414
55 11 3351 7010
001 800 254 2440
(800) 829 4444

Asia Pacific
Australia
China
Hong Kong
India
Japan
Korea
Malaysia
Singapore
Taiwan
Other AP Countries

1 800 629 485
800 810 0189
800 938 693
1 800 112 929
0120 (421) 345
080 769 0800
1 800 888 848
1 800 375 8100
0800 047 866
(65) 6375 8100

Europe & Middle East
Austria
Belgium
Finland
France
Germany
Ireland
Israel
Italy
Luxembourg
Netherlands
Russia
Spain
Sweden
Switzerland

United Kingdom

0800 001122
0800 58580
0800 523252
0805 980333
0800 6270999
1800 832700
1 809 343051
800 599100
+32 800 58580
0800 0233200
8800 5009286
0800 000154
0200 882255
0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-06-23-14)

This information is subject to change without notice.
© Keysight Technologies, 2010 - 2014
Published in USA, July 31, 2014
5990-6517EN
www.keysight.com

