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Current Transformer type uses induced electromotive force (EMF) of coll

HIOKI
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Is generated depending on Magnetic
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Magnetic flux depending on measured current

Strength Weakness
+ Simple design » Can only measure AC currents
* No external power source * Less accurate in case of DC component

* Price effective
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Types of current sensors (2)

Open Loop Hall Effect type measures the magnetic flux in core directly

Measuring
current line

Magnetic core

Magnetic flux depending
on measured current

Constant
currentivoltage source|

Hall element

Hall Element outputs voltage signal O Output

depending on Magnetic flux.

Strength Weakness CTT36-€ G290
+ Simple design + Linearity and measurement error depend
+ Good Price/Performance on the quality of the magnetic core
« Can measure DC current « Temperature has influence on Hall Effect
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Rogowski Coil type uses Ampere's Circuit Law
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Air-core coil encircles the current line.

Measuring
current line
Air-core coil

——-0 Output

o

| Signal from the coil is integrated
and then becomes the sensor output.

Integrator

Magnetic flux depending on measured current rate of change

s h Weak 3280-10F
trengt eakness 3991.50
» Magnetic permeability of air-core is + Canonly measure AC signals
constant (for high currents) + Magnet permeability of air core is small,
* Sensor can be flexible so itis only suitable for higher currents
* Good linearity (>100A)
+ FEaseof use » Phase shift
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Closed Loop CT type achieves better linearity and stability
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Magnetic flux depending

Measuring
on measured current curront line

Magnetic core

Feedback coil cancels
Magnetic flux in the core.

Output

Feedback coil Shunt resistor

Sensor output depending on
the current flowing through

Detecting cail the feedback coil

Strength Weakness
+ Improved linearity and stability + Cannot measure DC signal
because of feedback coil * Dynamic range is limited

+ Cost effective
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CL Hall effect type gives higher BW & better temp. characteristics
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Magnetic flux depending

on measured current Measuring
current line

Magnetic core N
Feedback coil cancels

------ Magnetic flux in the core.

Output

Feedback coil Shunt resistor

..‘ - ‘....-.". Constant -
" current/voltage source Sensor output dependlng on
The current flowing through

Hall element the feedback coil
Amplifier
Strength Weakness
* Possible to measure DC signal «+ Hall effect is influenced by temperature
+ Good linearity « Difficult to achieve wide dynamic range
+ Wide frequency range
+ Low noise measurement
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Closed Loop Fluxgate type give best accuracy and noice immunity

Magnetic flux depending

on measured current Measuri_ng
current line

Magnetic core -
Feedback coil cancels

Magnetic flux in the core.

".

, —% Output
Flux-gate 9 EFeedback coil Shunt resistor
‘ coil _ = b
Sensor output depending on

— the current flowing through
E)::(i:tcag:? ! _Tl the feedback coil

EI— Synchronous
> detector

Strength Weakness
» High accuracy for DC and AC + Complicated design
currents + Additional noise from FG system
+ Low temperature dependency + Difficult to achieve high dynamic range

« High noise immunity
+ Very low noise output
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1. Temperature

Sensitivity variation caused by temperature
(500A/ 55Hz AC current input)
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2. Conductor Position

Effect of conductor position
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Conductor position

o

(100A/ 55 Hz AC current input, 5 mm wire) CT68 44
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3. Nearby Conductors




