
Low Voltage Assets Line Current

OVERVIEW
In an increasingly electrified world, the accurate 
measurement of electrical current is crucial for 
ensuring the safe and efficient operation of low 
voltage assets. Low voltage assets, including 
residential and small commercial electrical 
systems, form the backbone of our daily lives. 
The ability to measure line current at these 
levels not only ensures the reliability of power 
distribution but also supports energy 
conservation, fault detection, and maintenance 
efforts. In this article, we will delve into the 
importance of line current measurement for low 
voltage assets, the techniques involved, and the 
benefits it brings to our modern electrical 
systems.

THE IMPORTANCE OF LINE CURRENT 
MEASUREMENT

Safety: Accurate current measurements are 
fundamental to ensuring the safe operation of 
electrical circuits. Overloaded circuits can lead 
to overheating and potential fire hazards. By 
measuring line current, we can identify and 
mitigate overcurrent situations promptly.

Energy Efficiency: Measuring current helps 
consumers and operators identify areas of 
excessive energy consumption. It enables 
better management of power usage, leading to 
energy conservation and lower utility bills.
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Fault Detection: Sudden spikes in current can 
indicate short circuits or other faults in the 
electrical system. Early detection of such issues 
can prevent costly and potentially dangerous 
electrical failures.

Maintenance: Regular current measurements 
provide data that can be used for predictive 
maintenance. By monitoring changes in current 
over time, maintenance personnel can plan 
interventions before equipment failures occur.

Techniques for Low Voltage Line Current 
Measurement

Several techniques are used to measure line 
current in low voltage assets, and the choice 
depends on the specific application and 
accuracy requirements:

Current Transformers (CTs): Current 
transformers are widely used in low voltage 
applications. They are non-invasive devices that 
transform high currents to a lower, more 
manageable level for measurement. CTs are 
installed around the conductor, and their 
output can be easily connected to monitoring 
equipment.



Hall Effect Sensors: Hall effect sensors can 
measure the magnetic field produced by 
current flow in a conductor. These sensors are 
non-intrusive and can be used in a wide range 
of applications, providing accurate current 
measurements.

Clamp Meters: Clamp meters are convenient 
handheld devices that allow for quick current 
measurements. They operate by clamping 
around the conductor, making them ideal for 
fieldwork and spot-checking.
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Benefits of Low Voltage Line Current 
Measurement

Safety Assurance: Accurate current 
measurements help prevent electrical 
overloads, which can lead to fires, 
equipment damage, and electrical shock 
hazards.

Energy Savings: By monitoring current, users 
can identify energy-hungry devices or 
inefficient systems, allowing for targeted 
energy conservation efforts.

Improved Equipment Lifespan: Consistent 
and appropriate current levels extend the 
lifespan of electrical equipment, reducing 
maintenance and replacement costs.

Fault Identification: Early detection of current 
anomalies allows for swift intervention and the 
prevention of costly equipment damage or 
power outages.

Data-Driven Decision-Making: Current 
measurement data can be used to optimize 
electrical systems, manage loads more 
efficiently, and plan maintenance activities 
proactively.



MCL-800DX is a digital clamp meter with integrated 
Bluetooth connectivity.  The clamp meter sends the 
measurement results to an app on a smartphone. 
Also, the data can be remembered to a .csv file.  The 
mobile app visualizes the data on a user-friendly 
interface. The app shows the measurement results, 
and the measured waveform.  

The MCL-800DX measures currents from 0.01 mA to 
1000 A with an auto range capability. Also, it cuts off 
high frequency interferences with a 150 Hz low pass 
filter. The instrument has integrated large easy to 
read lcd display. 

MCL-800DX is shock and drop resistant, and it has 
withstand voltage of 3700 V for one minute. 

This clamp can be used in transmission and 
distribution substations, as well in overhead lines 
for leakage current measurement. Also heavy 
industries and power plants can find great use of 
this clamp. This clamp can be used to assets the 
insulation condition of transformer, motors, 
generators, surge arresters. For low voltage systems 
MCL-800DX can be used for load current 
measurements.

Head Office

Akihabara Murai-Bldg.7F,1-26 Kanda Sakuma-cho

Chiyoda-ku, Tokyo 101-0025, Japan

MAP

Tel : 81-3-3251-7016

Fax : 81-3-3253-4278

Factories 

Multi Measuring Instruments Noda Factory
53-8 Miyazaki,Noda-city, Chiba-Pre. 278-0005, Japan

 Multi Measuring Instruments Fukushima Factory
156-5 Horigome, Sukagawa City, Fukushima-Pre. 
962-0125, Japan

 DONG GUAN MULTI INSTRUMENTS LIMITED
22 Fengning Road,Humen Town,Dongguan 
City,Guangdong, China 

Multi Measuring Instruments Co., Ltd. Japan

SPECIFICATIONS

Measuring 
method

Dual slope integration mode

Measurement 
range

AC20mA/200mA/2A/20A/200A/1000A/
Auto

Accuracy 23℃±5℃ 80%RH or less (50/60Hz)
Range/Resolution/Accuracy
AC 20mA/0.01mA/±2.0% rdg ± 5 dgt
AC 200mA/0.1mA/±2.0% rdg ± 5 dgt
AC 2A/1mA/±2.0% rdg ± 5 dgt
AC 20A/10mA/±2.0% rdg ± 5 dgt
AC 200A/0.1A/±2.0% rdg ± 5 dgt
AC 1000A/1A/±2.0% rdg ± 5 dgt

Filter function
Low pass filter : 150Hz

Max Memory 
function

"Max" mark on LCD with maximum 
value

Auto power 
function

"It power-off approximately 10-minutes 
after final operation.
This function will be disabled during 
MAX-hold/ Bluetooth is on."

Over range 
indication

Only the manual ranges are displayed 
up to 110% of the setting range 
(Excluding 1000A range). "OL" mark on 
LCD

Data hold 
indication

"DH" mark on LCD with data hold value

Low battery 
indication "Battery" icon on LCD

Sampling 2 times/sec

Jaw opening 
capability 80mm x 74mm

Withstanding 
Voltage

AC 3700V 1 minute max. (Between the 
core of CT and outer case)

Limitation of 
circuit voltage

Less than AC 600V (EN61010 Installation 
category CAT III 300V)

Operating 
Temperature

0℃ to 50℃, 85%RH max. (Without 
condensation )

Storage 
Temperature

-10℃ to 60℃, 80%RH max. (Without 
condensation )

Power supply
1.5V (AM-4, LR03 or AAA)×3

Size 138(W)×237(H)×46(D)m
m

Weight Approx. 650g

Accessor
ies

Hard carrying case:1
Instruction manual:1
Batteries:3

Interface Bluetooth 4.2
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M-1141XR is digital current clamp with integrated 
connectivity Bluetooth connectivity. This clamp is smaller 
than the MCL-800 DX. Additionally, this clamp can be used 
for load current measurements. Also, this clamp has 
bandpass filter with middle frequency of 55 Hz.  

The clamp meter sends the measurement results to an app 
on a smartphone. Also, the data can be remembered to a .csv 
file.  The mobile app visualizes the data on a user-friendly 
interface. The app shows the measurement results, and the 
measured waveform. 

M-1141XR is shock and drop resistant, and it has max circuit 
voltage of 500 V. 

This clamp can be used in transmission and distribution 
substations, as well in overhead lines for leakage current 
measurement. Also heavy industries and power plants can 
find great use of this clamp. This clamp can be used to assets 
the insulation condition of transformer, motors, generators, 
surge arresters. For low voltage systems M-1141XR can be 
used for load current measurements. Because of the smaller 
clamp diameter it can be used on earthing, rods, cables with 
a smaller diameter.
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SPECIFICATIONS

Measuring 
function

Line current
Leakage current

CT inside 
diameter

φ40mm

AC current 
range

30mA / 300mA / 3A / 30A / 300A 
RMS

Minimum 
resolution

0.01mA

Accuracy AC 30mA / 300mA / 3A / 30A
±1.2%rdg±5dgt

AC 300A
0～200A : ±1.2%rdg±5dgt
200～250A : -3.0%rdg±5dgt
250～300A : -5.0%rdg±5dgt

23℃±5℃ 80%RH or less (50 / 60Hz)

Interface Bluetooth 4.2

Filter function Band pass filter fo=55Hz 
(Automatically starts when the 
power is turned on)

Max memory 
function

"Max" mark on LCD with maximum 
value

Other function Over range display, Data hold, Low 
battery indication, Auto power off

Sampling rate
Two times / second

Safety standard EN61010
Installation category IV 600V or 
category III 1000V

Operating 
circuit voltage

Less than AC500V (Isolated electric 
wire)

Operating temp 
& humidity 
Range

0~50℃ Less than 85%RH (w / o 
condensation)

Power supply
CR2450×1

Dimension / 
Weight

W61×H206×D35mm
Approx.260g

Accessories
Carrying case, Instruction manual
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TCM-45E is an AC/DC Digital Clamp Tester, with a 
special design. This clamp meter is intended to be used 
in tight spaces.  

Conventional clamp meters utilize the "principle of 
leverage" to open and close horizontally by gripping 
force, but the TCM-45E enables vertical opening and 
closing by connecting a rod to the current detection 
part and turning the shaft. Moreover, due to its 
structure that separates current detection part and 
display part, it can open and close even in deep places 
where hands can not reach by just extending the rod. 
TCM-45E is the first clamp meter in history that made 
current measurement possible in narrow spaces with 
an opening and closing mechanism that overturns the 
concept of clamp meters.  

This clamp has high resolution and accuracy. The other 
advance of this clamp is that it can measure both AC 
and DC current. Also, as the before mentioned models 
it has Bluetooth connectivity, so the measurement data 
is visualized on a smartphone app. 

TCM-45E is shock and drop resistant, and it has max 
circuit voltage of 500 V. 

This clamp mostly founds its application in unit type 
substations (both trainband heavy industries where 
mostly where deep and tight space measurements are 
needed.

TCM-45E was awarded at the 2022 JECA FAIR.
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SPECIFICATIONS

Range DC:10A/100A
AC:10A/100A

Min resolution
0.001A

Accuracy DC 10A range
±1.5%rdg±5dgt／0.004～9.999A

DC 100A range
±2.0rdg±5dgt／0.04～99.99A

AC10A range
±1.5%rdg±10dgt／0.001～9.999A

AC100A range
±2.0rdg±10dgt／0.01～99.99A

Jaw opening capability
φ45mm

Other functions Overrange display function
Data hold function
One push 0 adjustment function
Auto power off function
Battery voltage drop display function

AC Conversion True rms responding

Limitation of circuit 
voltage

Less than AC/DC 500V(Only available 
insulated cable)

Safety standard IEC 61010-1, IEC 61010-2-032
Installation CategoryⅢ300V

Power supply
alkaline AAA battery x3

Size W82×H437×D46.6mm

Weight Approx.380g

http://www.multimic.com/e/company/map.html


Another solution for tight spaces and hard to 
access areas are the flexible current clamps. 
RLM-10 with a combination of a flexible current 
clamp can be used to measure leakage and line 
currents.  

The tester has integrated 150 Hz low-pass filter, 
and it’s designed to mitigate external magnetic 
fields influences. The tester has high sensitivity 
and accuracy. There are measurement ranges 
that can be picked with rotary dial.  

RLM-10 is shock and drop resistant. Also, it can 
withstand 2200 V for 1 minute. Additionally, it 
has integrated back light so it can be used in dark 
spaces.

This clamp when measuring line current is limited 
to low voltage systems. Also this clamp can be 
used for leakage current measurements in both 
transmission and distribution substation and 
lines. This clamp finds great used in heavy 
industries and unit type substations where hard 
to reach spaces. RLM-10 has a very convenient 
possibility, for the flexible clamp to be expanded 
with another RLM-10 cables and rods with 
extremely high diameter can be measured
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SPECIFICATIONS - MEASURING PART

Measuring 
Function

AC Line Current, AC Leakage Current

Measuring 
Method

Dual Integration Mode

Measuring 
Range

AC 1000mA/10A/100A/1000A (50/60 Hz)

Range 
Selection

4 Range Manual by Rotary Switch

Sampling 
Rate

2 Times/sec.

Display LCD max. 9999 reading with annunciators

Over 
Range 
Indication

"OL" mark on LCD

Data Hold 
Indication

"DH" mark on LCD

SPECIFICATIONS - CURRENT DETECTION PART

Sensoring Method Flexible Split-Core Type

Inside Diameter φ210mm (total length 
approx. 650mm)

Influence of 
Residual Current

Less than 0.25A (at AC 
50A, the point where 
influence is most 
receivable)

Withstanding 
Voltage

AC 2200V/1 minute

Length of Lead 
Wire

Approx. 2m between CT 
and Measuring Part
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SPECIFICATIONS - GENERAL SPECIFICATION

Circuit Voltage
Less than AC 600V

Operating 
Temperature

0～40℃, < 80%RH without 
condensation

Storage 
Temperature

-10～60℃, < 70%RH without 
condensation

Withstanding 
Voltage AC 2200V/1 minute

Power Supply
1.5V (“AA” size, UM-3) x 6

Dimension 
(Measuring Part) 159(W)×105(H)×53(D) mm

Standard 
accessories

Battery (UM-3 x 6), Instruction 
Manual , Carrying Case

SPECIFICATIONS - ACCURACY

Accuracy 23℃±5℃, less than 80%RH
±3%rdg±5dgt (1000mA)
±2.5%rdg±5dgt (10A/100A/1000A)
Signal Output ±2% F.S.

Resolution 0.1mA (1000mA)
0.001A (10A)
0.01A (100A)
0.1A (1000A)
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