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When designing electrical systems, especially those involving lightning protection, ensuring proper
bonding and grounding is critical for safety and system integrity. One common question that arises
among electricians and safety inspectors is: If the lightning conductor is run in metal conduit, it
must be bonded to the conduit at what point? Understanding the correct bonding practices not only
ensures compliance with electrical codes but also enhances the overall safety of the installation. This
article explores the essential considerations regarding bonding lightning conductors in metal
conduit systems, providing comprehensive guidance to ensure correct practices.

Understanding Lightning Conductors and Metal
Conduit Systems

Before addressing the specific bonding points, it is important to understand the roles played by
lightning conductors and metal conduit systems within electrical installations.

What Is a Lightning Conductor?

A lightning conductor, also known as a lightning rod or air terminal, is a device designed to intercept
and safely direct lightning strikes to the ground. It provides a low-resistance path for the lightning
current, preventing damage to the structure and electrical systems within.

Role of Metal Conduit in Electrical Systems

Metal conduit serves as a protective pathway for electrical wiring, shielding conductors from
physical damage and electromagnetic interference. It also acts as a grounding pathway if properly
bonded, contributing to the safety and reliability of the electrical system.

Bonding Requirements for Lightning Conductors in
Metal Conduit

Proper bonding ensures that all metallic parts of an electrical system are at the same electrical
potential, minimizing the risk of electrical shock and ensuring safe dissipation of lightning strikes.



Why Is Bonding Important?

- Equalizes Potential: Prevents dangerous voltage differences between conductive parts.
- Ensures Path for Fault Currents: Provides a reliable path to trip circuit protection devices.
- Enhances Safety: Reduces the risk of electric shock and fire hazards.

Code Standards and Regulations

Most electrical codes, such as the National Electrical Code (NEC) in the United States, specify
bonding requirements for lightning protection systems and conduit wiring. For example:

- NEC 250.96: Addresses grounding and bonding of lightning protection systems.
- NEC 250.8: Mandates bonding of metallic systems and equipment to ensure electrical continuity.

Understanding these standards helps determine the precise bonding points within the system.

Bonding the Lightning Conductor to Metal Conduit:
Where and When?

The critical question is: At what point must the lightning conductor be bonded to the metal conduit?
The answer depends on the system configuration, local codes, and best practices for lightning
protection.

Bonding at the Conductor’s Entry Point or Connection Point

Typically, the lightning conductor should be bonded to the metal conduit at a point where it enters
the protected structure or at a designated grounding point. This ensures that:

- The lightning current has a low-resistance path to ground.
- Any potential differences are minimized at the entry point.

Best Practice: Bond the lightning conductor directly to the metal conduit at the point where the
conductor enters the structure or the conduit system.

Bonding at the Main Grounding Bus or System

In some cases, it may be necessary to bond the lightning conductor to the main grounding bus or
system, which is connected to the earth. This provides a common reference point and ensures that
all metallic parts are at the same potential.

Best Practice: Connect the lightning conductor to the main grounding bus, which should be properly
bonded to the earth electrode system.



Additional Bonding Points and Continuity

- Within the Conduit System: Ensure all conduit sections are bonded together to maintain electrical
continuity.
- At Junctions and Fittings: Bond all metallic fittings and junctions to prevent potential differences.
- At Equipment Enclosures: Bond enclosures and metallic equipment to the conduit or grounding
system.

Note: The bonding point should be as close as possible to the entry point of the lightning conductor
to ensure effective dissipation of lightning energy.

Factors Influencing Bonding Location

Several factors can influence the precise bonding location and method:

System Configuration

- Conduit Runs: Longer runs may require additional bonding points to ensure continuous
conductivity.
- Number of Entry Points: Multiple entry points may necessitate multiple bonding connections.
- Type of Lightning Protection System: Air terminals, down conductors, and grounding systems
should be bonded appropriately.

Local Electrical Codes and Standards

Always refer to local codes and standards, which may specify bonding practices, testing procedures,
and acceptable materials.

Environmental Conditions

- Exposure to corrosion or moisture may require specialized bonding methods or materials.
- Use corrosion-resistant bonding fittings in outdoor or harsh environments.

Best Practices for Bonding Lightning Conductors in
Metal Conduits

To ensure safety and compliance, adhere to these best practices:



Use Listed Bonding Materials: Employ approved bonding clamps, connectors, and
conductors that meet standards such as UL or IEC certifications.

Ensure Solid Connections: All bonding points should be mechanically secure and electrically
continuous.

Maintain Proper Conductance: Use conductors of adequate size and low-resistance
materials (e.g., copper or aluminum) for bonding.

Consult Relevant Codes: Always check NEC, IEC, or local regulations to confirm the correct
bonding points and methods.

Document the System: Keep detailed records of bonding points, materials used, and testing
results for future inspections and maintenance.

Testing and Verification of Bonding Systems

Proper bonding must be verified through testing:

- Continuity Testing: Use a multimeter or bonding tester to confirm electrical continuity between
bonded parts.
- Resistance Measurement: Ensure the bonding conductor has a low resistance, typically less than 1
ohm.
- Visual Inspection: Check for corrosion, loose connections, or damaged components.

Regular testing and inspection are essential to maintain system integrity and safety.

Conclusion

In summary, if the lightning conductor is run in metal conduit, it must be bonded to the conduit at
the point where the conductor enters the conduit system or at a designated grounding point. Proper
bonding ensures the safe dissipation of lightning energy, maintains system continuity, and complies
with safety standards. Always adhere to local electrical codes, use approved materials, and verify
bonding integrity through regular testing. By following these guidelines, you can ensure a safe,
reliable, and code-compliant lightning protection system that effectively safeguards structures and
personnel from the dangers of lightning strikes.

---

Remember: When in doubt, consult a qualified electrical engineer or authority having jurisdiction
(AHJ) to confirm your specific system requirements and ensure full compliance with all applicable
standards.



Frequently Asked Questions

If the lightning conductor is run in metal conduit, at what
point must it be bonded to the conduit?
It must be bonded at every connection point along the conduit to ensure continuous electrical
continuity and effective lightning protection.

Why is it important to bond the lightning conductor to the
metal conduit?
Bonding ensures a low-resistance path for lightning current, preventing potential differences and
reducing the risk of electrical shock or damage.

Are there specific standards or codes that specify where the
lightning conductor should be bonded to the conduit?
Yes, standards such as IEC 62305 and NEC 250 specify bonding requirements to ensure proper
lightning protection and system integrity.

What types of bonding methods are recommended for
connecting a lightning conductor to metal conduit?
Methods include using listed connectors, bonding clamps, and jumpers made of compatible
conductive materials to ensure secure and reliable connections.

Can bonding be omitted if the lightning conductor is run in
non-metallic conduit?
Yes, if the conduit is non-metallic, bonding to the lightning conductor is generally not required, but
other grounding measures may still be necessary depending on the system design.

Additional Resources
If The Lightning Conductor Is Run In Metal Conduit, It Must Be Bonded To The Conduit At ?

In the realm of electrical safety and lightning protection, understanding the proper installation and
bonding requirements is crucial to ensuring both personnel safety and the integrity of structures.
One common scenario involves running a lightning conductor—a vital component designed to safely
direct lightning strikes to the ground—within a metal conduit system. When this setup is employed,
a key question arises: At what point must the lightning conductor be bonded to the conduit?

This article delves into the technical standards, best practices, and safety considerations that govern
the bonding of lightning conductors within metal conduit systems. Whether you're an electrical
engineer, contractor, or safety inspector, grasping these principles is essential to achieving



compliant and effective lightning protection.

---

The Role of Lightning Conductors and Metal Conduits in Electrical Safety

Before addressing the specifics of bonding, it’s important to understand the individual roles of
lightning conductors and metal conduit systems in electrical safety.

What Is a Lightning Conductor?

A lightning conductor, also known as a lightning rod or air terminal, is a conductive system installed
on a structure to intercept lightning strikes and safely conduct the high-voltage current to the
ground. Properly designed lightning protection systems (LPS) minimize the risk of fire, structural
damage, and electrical shock.

The Function of Metal Conduits in Electrical Installations

Metal conduits serve as protective pathways for electrical wiring, shielding conductors from physical
damage and electromagnetic interference. They are often made of steel, aluminum, or other
conductive materials, and are integral to the grounding and bonding systems within buildings.

Why Bonding Is Essential

Bonding creates a low-resistance connection between conductive parts, ensuring that in the event of
a lightning strike or fault, current can safely flow to the ground without causing dangerous voltages
or sparks. Proper bonding reduces the risk of side-flash, arcing, and structural damage.

---

Standards and Regulations Governing Bonding in Lightning Protection

Understanding the applicable standards provides a foundation for proper installation. The primary
references include:

- National Electrical Code (NEC) (NFPA 70) — Particularly Article 250 and 810.
- IEC 62305 — International standard for lightning protection.
- BS EN 62305 — European standard for lightning protection.
- Local codes and regulations — May vary depending on jurisdiction.

Key Principles from Standards

- The lightning protection system must be effectively bonded to the building’s grounding system.
- Conductors and metallic components involved in lightning protection should be bonded at points
that ensure a continuous, low-impedance path.
- The bonding point should be chosen to minimize potential differences and prevent side-flash or
arcing.

---

The Critical Bonding Point: When Running Lightning Conductors in Metal Conduit



The core question: If the lightning conductor is run in metal conduit, at what point must it be bonded
to the conduit?

The General Rule

The lightning conductor must be bonded to the metal conduit at the point where the conductor
enters or exits the conduit system. This bonding point ensures electrical continuity between the
conductor and the conduit, providing a low-impedance path for lightning current and ensuring the
entire system is at the same electrical potential.

Why Bond at Entry/Exit Points?

- Ensures Continuity: Bonding at the transition points guarantees that the lightning conductor and
conduit act as a unified conductive system.
- Prevents Potential Differences: Bonding minimizes voltage differences that could cause side-flash
or damage.
- Facilitates Effective Grounding: Establishes a reliable connection to the main grounding system,
which is essential for directing lightning currents safely to earth.

Additional Bonding Considerations

- Intermediate Bonding: In some installations, additional bonding points may be necessary at
intermediate locations, especially if the conduit runs through different grounded structures or
across floors.
- Use of Listed Connectors and Clamps: Bonding should be made with approved, corrosion-resistant
connectors designed for lightning protection systems.
- Maintaining a Continuous Path: The entire conduit and conductor assembly should form a
continuous, low-resistance path, with bonding points spaced according to standards.

---

Practical Installation Guidelines

To ensure compliance and safety, consider the following best practices during installation:

1. Bond at the Conduit Entry Point

- Connect the lightning conductor to the conduit immediately where it enters the building or
protected structure.
- Use listed bonding clamps or connectors compatible with the conduit material (steel, aluminum).

2. Use Proper Materials

- Select connectors that are corrosion-resistant and rated for lightning protection applications.
- Ensure that all bonding conductors are of adequate size to carry lightning current safely.

3. Ensure Good Electrical Contact

- Remove paint, rust, or coatings where bonding connections are made.
- Tighten connectors to manufacturer-specified torque to ensure low resistance.



4. Maintain Continuity Throughout

- Use continuous conductors or appropriately rated connectors to bridge conduit sections.
- Avoid loose or corroded connections that could increase resistance.

5. Bond at Multiple Points if Necessary

- For long conduit runs or complex installations, additional bonding points may be mandated by
standards or best practices.

---

Special Cases and Complex Installations

While the general rule is bonding at entry/exit points, certain scenarios may require additional
measures:

Multiple Conduit Runs

- Bond all conduit segments together to maintain a continuous conductive path.
- Use listed connectors at junctions and bends.

Conduits Passing Through Different Zones

- Bond across different grounding zones or building sections to prevent potential differences.

Use of Non-Conductive Components

- If non-conductive fittings or supports are used, ensure they are isolated properly, and bonding is
maintained across conductive paths.

---

Safety and Compliance: Why Proper Bonding Matters

Failing to properly bond lightning conductors to conduit systems can lead to:

- Increased Risk of Side-Flash and Arcing: Potential differences can cause lightning to jump to
unintended paths.
- Damage to Equipment and Structures: Uncontrolled current paths may cause fires, structural
damage, or equipment failure.
- Code Violations and Legal Liability: Non-compliance can lead to penalties, insurance issues, and
liability in case of damage or injury.

Proper bonding not only enhances safety but also ensures the lightning protection system functions
as intended, safeguarding lives and property.

---

Conclusion



In summary, when running a lightning conductor within a metal conduit system, it must be bonded
to the conduit at the point where the conductor enters or exits the conduit. This bonding ensures
electrical continuity, minimizes potential differences, and provides a safe path for lightning currents
to reach the ground. Proper installation involves selecting appropriate connectors, ensuring good
contact, and maintaining a continuous low-resistance path throughout the system.

Adhering to national and international standards, such as the NEC and IEC 62305, is essential for
compliance and safety. As lightning protection systems are critical safety features, meticulous
attention to bonding details can make the difference between a safe, effective system and a
hazardous oversight. Whether in new constructions or retrofits, understanding and implementing
these principles is fundamental to protecting both structures and lives from the destructive power of
lightning.
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