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Reasons for high voltage to low voltage
in the distribution box

Overview

Understand the root causes of low voltage—from increased resistance to circuit
overloading—and how to diagnose the source.

Key Takeaways

Voltage drops from high to low in a distribution box due to resistance in conductors,
transformer step-down effects, load imbalances, and distance from the power
source.Transformer Step-Down

Distribution boxes typically receive high-voltage electricity from the transmission
system, which is stepped down to lower voltages suitable for residential or
commercial use. Transformers reduce voltage to safe levels, which is a normal and
intended cause of lower voltage at the distribution box .

Conductor Resistance and Circuit Length

As current flows through wires, the inherent resistance of the conductors causes a
voltage drop. Longer wires and smaller conductor sizes increase resistance, leading
to greater voltage reduction. Materials like aluminum have higher resistivity than
copper, which also contributes to voltage drop .

Load and Overload Conditions




Page 2/9

High current demand from multiple appliances or motors increases voltage drop.
Overloaded circuits or unbalanced loads across phases can cause significant
reductions in voltage at the distribution box. Poor power factor and reactive loads,
such as motors, further increase voltage drop .

Poor Connections and Corrosion

Loose, corroded, or improperly connected wires in the distribution box or upstream
connections introduce additional resistance, reducing voltage. Regular maintenance
and proper tightening of connections are essential to minimize this effect .

Distance from Source

Customers or circuits located farther from the substation experience lower voltage
due to cumulative impedance along the feeder lines. Voltage naturally decreases with
distance, and utilities often install voltage regulators or phase-balancing equipment
to maintain stable voltage levels .

Environmental and System Factors

Temperature changes can affect conductor resistance, and sudden load changes or
faults in the distribution network can cause temporary voltage drops. Single-phasing
or phase loss in three-phase systems can also lead to low voltage conditions at the
distribution box . By addressing these factors—using appropriately sized conductors,
maintaining connections, balancing loads, and employing voltage regulation—utilities
and electricians can minimize voltage drops and ensure stable power delivery.
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Contact Us

Continue your research online:

Website: https://jewelbluimages.co.za
Technical inquiry: https://jewelbluimages.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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