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INTRODUCTION

Thank you for purchasing the HHM301 Flex Clamp Adapter. Please read this
user’s manual carefully and thoroughly before using the instrument.

The HHM301 enables any clamp meter or multimeter to enclose a thick or hard-
to-reach conductor, bundle of conductors, or busbar while increasing its AC
current measurement range to up to 3000 Amperes.

The product has three components: a flexible probe, a current-to-voltage
converter, and a pair of banana plug output leads. When formed into a loop, the
probe is called a Rogowski coil. A Rogowski coil is a helical coil of wire inside a
shield that is designed to be placed around a straight conductor, a bundle of
conductors, or a copper busbar that typically carries large currents (>10A).

The voltage induced in a Rogowski coil is proportional to the rate of change
(derivative) of current in the straight conductor. In the HHM301, the integrator
circuit needed to change the output of the Rogowski coil to a voltage signal
proportional to current is located inside the current-to-voltage converter.



The converter allows the electrician to choose the HHM301’s full-scale current’s
range and therefore its current-to-voltage conversion factor. The rotary switch
on the converter has three positions: 30A, 300A and 3000A. With the switch in
the 30A position, the unit converts current to voltage at a ratio of 100mV/A and
outputs the result to the banana plug output leads. The leads are designed to
be plugged into a multimeter or clamp meter operating in AC voltage
measurement mode. The electrician can then use a simple formula to convert
the meter’s voltage reading back to a current measurement.

With the converter switch in the 300A position, the conversion factor change
to 10mV/A; in the 3000A position, the conversion factor is TmV/A. The three
ranges offer the electrician three options for measuring very large currents
each with a unique combination of range and resolution.

The converter is powered by 2 “AAA” batteries, which are supplied with the
instrument.

KEY FEATURES
e Three full-scale ranges: 0 to 3000A, 0 to 3004, 0 to 30A
¢ 18 in. (458mm) long probe creates 6 in. diameter loop
e Measurements accurate within 1% of full-scale range

¢ Probe is safe for CAT Il 1000V, CAT IV 600V use, converter is safe for
CAT 11 1000V, CAT Il 600V use

e Powered by 2 “AAA”batteries (included)

WHAT’S IN THE BOX

The HHM301 (a converter plus a non-detachable probe plus non-detachable 90°
banana plug output leads) comes fully assembled in a box along with 2 “AAA”
batteries and this user’s manual.



PRODUCT
OVERVIEW

Fig. 1 shows the labels and
positions of the controls,
indicators and physical
structures of the HHM301.
Familiarize yourself with the
functions and meanings of
these controls, indicators and
structures before moving on
to the Setup Instructions and
Operating Instructions.

(@ Flexible current probe
(Rogowski coil)

(2 Probe coupling

(3 Power/Range rotary switch
(@ Banana plug output leads
(5) Green (power on) LED

(® Red (low battery) LED

(7 Battery compartment
Current-to-voltage converter

SAFETY INSTRUCTIONS
AA Warning AA

e Do not operate the HHM301 if the probe, converter or test leads appear to
be damaged.

¢ When measuring bare conductors, use appropriate personal protective
equipment (PPE) such as rubber gloves and headgear certified for high-
voltage work.

e Also wear PPE if any circuits in the system remain “live” during the
measurement.

e |f the magnitude of the current to be measured is unknown, set the
converter’s range switch to the highest (3000A) position to begin testing.



¢ Always de-energize the circuit under test before installing the flexible
probe.

e Exercise extreme caution when measuring voltages greater than 60VDC
or 30VAC.

e Never use the probe on a circuit with voltages higher than CAT Ill 600V.

e Never operate the HHM301 with the converter's battery compartment
door open.

SETUP INSTRUCTIONS
INSTALL BATTERIES

AA Warning AA

Before changing batteries, move the flexible probe away from any live circuits
and set the converter switch to the OFF position.

The HHM301’s battery compartment (Fig. 1, Callout 7) is located at the back of
the converter. To open the compartment, use a small Phillips-head screwdriver
to remove the single screw securing the battery compartment cover. Be careful
not to lose the small screw. Put the screw and the cover to the side.

Install the two supplied “AAA” batteries in the compartment, using the polarity
marks stenciled inside it as a guide. Replace the battery compartment cover
and secure it with the Phillips-head screw.

OPERATING INSTRUCTIONS

1. Power on the HHM301 by turning the converter’s rotary switch from the OFF
position to the appropriate Range position: 30A, 300A or 3000A. The green
LED on the left side of the front panel (Fig. 1, Callout 5) will illuminate. If the
magnitude of the current to be measured is unknown, initially set the switch
to the 3000A position. You can switch to a narrower range later to improve
your measurement resolution if the magnitude of measured current is low
enough to warrant doing so.

2. Plug the banana plugs into the test jacks of your multimeter or clamp
meter, taking care to observe + (positive/red) and — (negative or
common/black) polarity markings.

3. On your multimeter or clamp meter, select AC voltage measuremen in Auto
Ranging mode, or a full-scale range of 3 to 10V in Manual Ranging mode.



4. Pull the end of the probe closest to the <> mark on the probe coupling
(Fig. 1, Gallout 2) out of the coupling, enclose the conductor(s) or busbar
whose current you wish to measure, and then plug the end of the probe back
into the coupling (see figure below).

o
(]

5. Center the conductor(s) inside the probe loop. For maximum accuracy,
position the conductor(s) as close to the center of the loop as possible, given
physical limitations. Measurement accuracy decreases by 1% for each 1 in.
of positioning off-center.

6. Read the measured voltage on your multimeter or clamp meter. If you are
using an Auto Ranging meter, the meter will automatically provide readings
with the highest resolution. If you are using Manual Ranging, begin by
selecting the meter's widest full-scale AC voltage range. Then try switching
to a narrower range to improve your measurement resolution.

7. Calculate the measured current from the displayed voltage reading using
the following formula:

Actual current = Voltage reading + Conversion ratio

The conversion ratio for each of the three HHM301 measurement ranges is
stenciled on the converter at the left of the range label. The ratios for the
3000A, 300A and 30A ranges are TmV/A, 10mV/A, and 100mV/A, respectively.

6



As an example, consider an application in which your multimeter reads 3VAC
with input from the HHM301 operating in the 30A range (see figure below).

S
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The conversion factor for the 3A range is 100mV/A. Inserting these values into
the formula yields the following result:

Actual current = Voltage reading + Conversion ratio
X = 3V = 100mV/A
Actual current = 30A




SPECIFICATIONS
e Measurement Ranges: 0 to 3000A (full-scale), 0 to 3004, 0 to 30A

e Conversion Ratios: TmV/A in 3000A range; 10mV/A in 300A range; 100mV/A
in 30A range

e Measurement Accuracy: +1% of full-scale value
e Position Error: +1% @ 1 in. from conductor; +2% @ 2 in.; +3% @ 3 in.

e Safety Ratings: CAT Il 1000V, CAT IV 600V (probe); CAT Il 1000V, CAT Il 600V
(controller)

¢ Probe Length: 18 in. (458mm); creates 6 in. diameter loop

® Probe Diameter: 0.33 in. (8.5mm)

e Cable Length (probe to converter): 6 ft. (1.8m)

e Bandwidth (-3dB): 10Hz to 10kHz

e Qutput Impedance: 10k, minimum

e Operating Temperature: 32° to 122°F (0° to 50°C) @ <80%RH
¢ Dimensions of Converter: 4.7 x 2.8 x 1.0 in. (120 x 70 x 26mm)
e Weight (including batteries): 11.4 oz. (3259)

e Power Source: (2) “AAA” batteries (included)



OPERATING & MAINTENANCE TIPS

When the red LED on the right side of the converter’s front panel (Fig. 1, Callout
6) illuminates, it’s time to replace the two “AAA” batteries that power the unit
(although measurements will remain valid for several hours after the light
appears). To replace the batteries, follow the instructions on p. 5. A fresh pair
of batteries should typically power 120 hours of operation.

The HHM301 is not equipped with an Auto Power Off circuit. To avoid draining
the batteries, remember to set the converter’s rotary switch to the OFF position
after each measurement session.

Remove the batteries when storing the unit or when you do not expect to use it
for a long time (months rather than weeks).

Do not operate the HHM301 in the presence of a flammable or explosive gas or
near an arc welder or induction heater.

After subjecting the instrument to a large change in ambient temperature, wait
at least 30 minutes before making measurements to guarantee the accuracy
of readings.

Do not disassemble the HHM301 or immerse it in water.

Make sure that the probe, converter and test leads are clean, dry and free of
surface contamination before using the instrument.



WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship
for a period of 13 months from date of purchase. OMEGA’s Warranty adds an additional one
(1) month grace period to the normal one (1) year product warranty to cover handling and
shi%ping time. This ensures that OMEGA's customers receive maximum coverage on each
product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA'’s Customer
Service Department will issue an Authorized Return (AR) number immediately upon phone or
written request. Upon examination by OMEGA, if the unit is found to be defective, it will be
repaired or replaced at no charge. OMEGA’s WARRANTY does not apply to defects resulting
from any action of the purchaser, including but not limited to mishandling, improper interfacing,
operation outside of design limits, improper repair, or unauthorized modification. This
WARRANTY is VOID if the unit shows evidence of having been tampered with or shows evidence
of having been damaged as a result of excessive corrosion; or current, heat, moisture or vibration;
improper specification; misapplication; misuse or other operating conditions outside of OMEGA's
control. Components in which wear is not warranted, include but are not limited to contact points,
fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes
liability for any damages that result from the use of its products in accordance with
information provided by OMEGA, either verbal or written. OMEGA warrants only
that the parts manufactured by the company will be as specified and free of defects.
OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED
WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY:
The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of
the component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as
a “Basic Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity;
or (2) in medical applications or used on humans. Should any Product(s) be used in or with any
nuclear installation or activity, medical application, used on humans, or misused in any way,
OMEGA assumes no responsibility as set forth in our basic WARRANTY/DISCLAIMER language,
and, additionally, purchaser will indemnify OMEGA and hold OMEGA harmless from any liability
or damage whatsoever arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department.
BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN
AUTHORIZED RETURN (AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN
ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be marked on
the outside of the return package and on any correspondence. The purchaser is responsible for ship-
ping charges, freight, insurance and proper packaging to prevent breakage in transit.

FOR WARRANTY RETURNS, please have FOR NON-WARRANTY REPAIRS, consult
the following information available BEFORE OMEGA for current repair charges. Have
contacting OMEGA: the following information available BEFORE
1. Purchase Order number under which the contacting OMEGA:
product was PURCHASED, 1. Purchase Order number to cover the COST
2. Model and serial number of the product of the repair, .
under warranty, and 2. Model and serial number of the product, and
3. Repair instructions and/or specific problems | 3. Repair instructions and/or specific problems
relative to the product. relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is
possible. This affords our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2016 OMEGA ENGINEERING, INC. All rights reserved. This document may not
be copied, photocopied, reproduced, translated, or reduced to any electronic medium or
machine-readable form, in whole or in part, without the prior written consent of OMEGA
ENGINEERING, INC.
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TEMPERATURE

# Thermocouple, RTD & Thermistor
Probes, Connectors, Panels &
Assemblies

F Wire: Thermocouple, RTD &
Thermistor

¥ Calibrators & Ice Point References

¥ Recorders, Controllers & Process
Monitors

4 Infrared Pyrometers

PRESSURE, STRAIN AND
FORCE

[F Transducers & Strain Gages
[F Load Cells & Pressure Gages
¥ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters
& Flow Computers

¥ Air Velocity Indicators

F Turbine/Paddlewheel Systems

¥ Totalizers & Batch Controllers

pH/CONDUCTIVITY

F pH Electrodes, Testers &
Accessories

(¥ Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators
& Pumps

[ Industrial pH & Conductivity
Equipment

DATA ACQUISITION

¥ Data Acquisition & Engineering
Software

¥ Communications-Based Acquisition
Systems

¥ Plug-in Cards for Apple, IBM &
Compeatibles

¥ Data Logging Systems

¥ Recorders, Printers & Plotters

HEATERS

¥ Heating Cable

¥ Cartridge & Strip Heaters
[# Immersion & Band Heaters
[ Flexible Heaters

¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control
Instrumentation

[ Refractometers

¥ Pumps & Tubing

¥ Air, Soil & Water Monitors

¥ Industrial Water & Wastewater
Treatment

¥ pH, Conductivity & Dissolved
Oxygen Instruments
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