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U.S. DC Transmission & Distribution — Voltage and Current Regulations

(NEC/NESC/OSHA)

This document summarizes U.S. regulatory requirements and practical limits for Direct
Current (DC) transmission and distribution systems, according to the National Electrical
Code (NEC, NFPA 70), National Electrical Safety Code (NESC), and OSHA workplace safety
rules. It organizes the information based on DC voltage levels, current magnitude, and

application scenarios.

Voltage Range (DC)

NEC / Regulatory
Requirements

Current / Power
Considerations

Notes / Application
Examples

< 50 Vdc (Extra-Low
Voltage)

Often considered
safe voltage. NEC
may exempt certain
live parts <50V. No

Current can still be
large; conductor
sizing needed for
heating and voltage

Used for telecom, PoE,
control circuits, Class
2 systems.

grounding drop.
requirement for
some systems.
> 50 Vdc - 300 Vdc NEC Art. 250 Moderate to high Building DC systems,

(Low-to-Mid
Voltage)

requires grounding
of 2-wire systems
>60V but <300V.
Insulation and
labeling stricter.

current requires DC-
rated
breakers/fuses.
Voltage drop
significant over
distance.

industrial control
power, battery storage
distribution.

> 300 Vdc — 600 Vdc

NEC limits
residential PV DC to
<600V. OSHA
requires PPE and
arc-flash protection
above 300V.

Switchgear and
breakers must be
DC-rated; conductor
insulation 2600V
class.

PV arrays, battery
energy storage, EV DC
chargers.

600 — 1000 Vdc

NEC Article 690: Up
to 1000Vdc allowed
in non-residential
PV systems. Special
wiring methods

High current
requires large
conductors or
parallel runs. Higher
arc-flash risk.

Commercial/industrial
PV arrays, utility-scale
batteries.

required.
1000 - 1500 Vdc NEC 2023 permits Breakers/fuses Utility-scale solar
1500Vdc PV circuits | must be tested for farms, HVDC feeders.

under strict
installation rules
(690.7 &
690.31(G)). Limited
to outdoor arrays.

high-voltage DC
interruption. Large
spacing and
insulation required.

>1500 Vdc (HVDC
Transmission)

Regulated mainly by
NESC (not NEC). No
upper voltage limit;

Currents can be
thousands of amps.

Specialized

Long-distance HVDC
lines, offshore wind
integration, interties
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depends on utility
design standards.
Right-of-way,
insulation, and
safety clearance
rules apply.

switchgear and
cables required.

between grids.
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