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Transformer (CBCT) For Your Application

In modern electrical systems, residual current detection is not just a design consideration — it's a
critical safeguard. At the heart of this protection lies the Core Balance Current Transformer (CBCT).
Selecting the right CBCT is essential to ensuring accurate fault detection, operational stability and

personnel safety in your application.

Protect Your System. Enhance Reliability. Ensure Safety.
What is a Core Balance Current Transformer?

A CBCT, also known as a zero-sequence CT (ZCT) or a ring-type CT, is designed to detect leakage or residual
currents by monitoring the vector sum of the currents in all conductors passing through it. Ideally, if the
system is balanced, the sum is zero. Any deviation indicates a potential ground fault or insulation failure.

How Rated Current Affects Toroid Selection

The rated current determines the magnitude of the primary current flowing through the conductors
inside the CBCT. Here's why this matters:

e Magnetic Core Saturation:
If the CBCT is too small for the system’s rated current, the magnetic core can saturate under
normal load. Saturation distorts the residual current measurement, making it unreliable or
causing complete detection failure.

e Thermal Considerations:
High load currents produce heat. If the toroid is undersized, it may overheat or degrade over
time, leading to reduced accuracy or even damage.

e Signal Integrity:
CBCTs are designed to detect imbalances — small differences between large primary currents. If
the core and winding are not properly scaled to the system’s rated current, the device may have
poor signal-to-noise ratio, leading to missed faults or nuisance tripping.

Why the Right CBCT Makes All the Difference

1. Accuracy at Low Currents

Residual currents, especially in high-impedance systems, can be very low — in the range of milliamperes.
A high-sensitivity CBCT ensures these are reliably detected without false trips or missed faults.

2. Frequency Response

Applications like DC fast charging, variable speed drives, or renewable systems often introduce harmonics
or non-sinusoidal currents. The right CBCT is optimized to capture leakage across a wide frequency range,
including DC, if required.
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3. System Compatibility

Choosing a CBCT that matches your system’s voltage level, conductor size, and mounting conditions
ensures easy integration and minimal disruption during installation or retrofits.

4. Safety Compliance

Electrical safety standards like IEC 61557-8, IEC 62020, and UL standards often mandate reliable earth fault
detection. Using a certified CBCT helps ensure compliance and reduces liability.

5. Noise Immunity

Poorly selected or low-quality CBCTs are prone to electromagnetic interference, leading to nuisance
tripping. Industrial environments demand transformers with robust shielding and filtering to avoid
operational headaches.

Applications That Depend on the Right CBCT

e EVCharging Stations

e UPS & Data Centres

e Industrial Automation

e Renewable Energy Systems

e Medical and Critical Infrastructure
e Marine and Rail Systems

What to Look For when Selecting the Right CBCT:

When choosing a CBCT for your system, consider:

e  Window size (sufficient clearance for conductors)
e Sensitivity / minimum detection threshold

e Mounting options (panel, busbar, split-core, etc.)
e Environmental ratings (IP, temperature range)

The Importance of Correct Toroid Sizing

Ensuring the correct CBCT size and rated current capacity is crucial for effective, accurate and reliable
earth leakage detection. Careful consideration during selection will ensure reliable protection and
operational stability.
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