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How much voltage should be adjusted in
a high-voltage distribution box

Overview

Voltage Regulation: Formula, Causes & Power SystemslLearn voltage regulation in
power systems, including the formula, transformer regulation, feeder voltage.

Key Takeaways

Voltage in high-voltage distribution boxes should be adjusted to maintain the system
within £5% of the scheduled nominal voltage, using tap changers and compensator
settings to account for line drops and load variations.Recommended Voltage Range

For most distribution systems, the ANSI C84.1 standard specifies that the service
voltage should remain within a tolerance band of £5% from the nominal scheduled
voltage at the point of use, with slightly wider tolerances allowed on transmission
lines . This ensures safe operation of customer equipment and prevents overvoltage
or undervoltage conditions that could trigger protective devices or reduce equipment
lifespan .

Adjustment Methods

* Tap Changers: Transformers in substations often include on-load tap changers
(OLTCs) or step-voltage regulators that allow voltage adjustments without
interrupting service. These can be set manually or automatically to maintain the
desired voltage at the feeder or substation bus .

* Voltage Compensators: A voltage-sensing circuit (VSC) with a compensator can be

used to adjust for voltage drops along feeders. The compensator is set with

resistance (R) and reactance (X) values to replicate line conditions, ensgring;he
)ste-maintain the atgh&load end .
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» Reactive Power Devices: Capacitors, synchronous condensers, and static VAR
compensators can be switched in or out to fine-tune voltage levels along the
distribution line, especially in areas with distributed energy resources (DERs) that
affect voltage profiles .

Practical Considerations

* Phase Balance: Adjustments should consider phase imbalances, as uneven loading
can reduce the effectiveness of voltage regulation programs .

* Load Variations: Voltage drops increase with load current and line impedance.
Compensator settings should reflect the expected maximum load to prevent
undervoltage at the far end of the feeder .

* Monitoring: Continuous monitoring of voltage at multiple points along the feeder is
recommended to ensure adjustments maintain voltage within the acceptable range
under varying load conditions .

Summary

In practice, voltage adjustments in a high-voltage distribution box are not a fixed
voltage value but a controlled range. The goal is to maintain the voltage within 5%
of the scheduled nominal voltage, using tap changers, compensators, and reactive
power devices to account for line drops, load changes, and phase imbalances. Proper
calibration and monitoring are essential to ensure system reliability and compliance
with standards .
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Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

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