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An Isolated/Insulated Equipment Grounding Conductor Is Not Permitted To Be Connected To Which Of
The—a question that often arises in electrical safety standards and wiring practices. Proper grounding
is essential for the safety and reliable operation of electrical systems. However, not all grounding
conductors are created equal, and understanding where and when an isolated or insulated equipment
grounding conductor can or cannot be connected is crucial for compliance with electrical codes such
as the National Electrical Code (NEC). In this article, we will explore the specifics of isolated or
insulated equipment grounding conductors and clarify the situations in which their connection is

prohibited.

Understanding Isolated/Insulated Equipment Grounding

Conductors

Before delving into the restrictions, it’s important to understand what an isolated or insulated

equipment grounding conductor is.

Definition and Purpose

An isolated or insulated equipment grounding conductor is a conductor that is specifically designed to
provide a path to ground for fault currents, but is insulated from other conductors and components
within the system. Its primary purpose is to ensure safety by enabling quick disconnection of faulty

equipment, thereby reducing the risk of electric shock and fire.



Difference from Equipment Grounding Bus or System Grounding

Unlike grounded conductors (neutral conductors), which carry current during normal operation, the
equipment grounding conductor is intended solely for fault conditions. An insulated grounding
conductor is often used in specific applications where the conductor must be separated from other

circuit conductors for safety, noise reduction, or other reasons.

Where an Isolated/Insulated Equipment Grounding Conductor

Is Not Permitted To Be Connected

Electrical codes specify certain conditions under which an isolated or insulated equipment grounding
conductor must not be connected. These restrictions are primarily aimed at ensuring system integrity,

safety, and proper operation.

1. Connection to the Neutral Conductor in Supply Systems

One of the most critical rules is that an isolated or insulated equipment grounding conductor must not
be connected to the neutral conductor in the supply system, except at specific points such as the main

service equipment.

Why Is This Important?

Connecting an equipment grounding conductor to the neutral conductor downstream of the main
service can create unintended current paths, leading to potential shock hazards, interference, or

malfunction of protective devices.

Relevant Code Reference

According to NEC Article 250.20, the equipment grounding conductor should only be connected to the



grounded conductor (neutral) at the main service or at the source of a separately derived system. Any
other connection downstream is prohibited because it can cause the grounding conductor to carry

current during normal operation, which it is not designed to do.

2. Connecting to Non-Grounding Conductors or Other Circuits

An isolated or insulated equipment grounding conductor must not be connected to:

¢ Current-carrying conductors that are not designated as equipment grounding conductors
¢ Other circuits or conductors that are not part of the grounding system

* Neutral conductors outside the main service or designated grounding points

Risks Involved

Connecting the grounding conductor to non-grounding conductors can cause unintended current flow,

electromagnetic interference, or compromise the safety of the grounding system.

3. Connection to Non-Grounding Metal Parts or Equipment Not

Designed for Grounding

The insulated grounding conductor should not be connected to parts of equipment or enclosures that

are not intended for grounding, such as:



¢ Non-metallic conduit or raceways that are not grounded

¢ Plastic or other insulating materials

¢ Equipment that is not designed to be grounded

Proper Grounding Practices

Grounding should always be performed in accordance with manufacturer instructions and relevant

codes, ensuring that the conductor connects only to designated grounding points.

Specific Cases Where Connection Is Prohibited

Understanding specific scenarios helps clarify the restrictions set forth by electrical codes and best

practices.

1. Downstream of the Main Service Panel

Except at the main service panel, connecting an isolated or insulated equipment grounding conductor

to the neutral or any other conductor is prohibited. All grounding conductors must be properly bonded

at the main service to ensure a single grounding reference point.

2. In Branch Circuits and Subpanels

In branch circuits and subpanels, the insulated equipment grounding conductor must be connected

only to the grounding bus or terminal, which is bonded to the panel enclosure. It cannot be connected

directly to the neutral bus unless specified by the code.



3. In Systems with Multiple Grounded Systems

In multi-grounded systems, adding an insulated grounding conductor to a different grounded system
without proper coordination can cause circulating currents, interference, or safety issues. Such

connections are typically prohibited unless explicitly allowed by the design and code.

Why These Restrictions Exist

The primary reasons for these restrictions include:
e Ensuring the integrity of the grounding system and preventing unintended current paths that
could cause shocks or equipment damage.

¢ Preventing interference with sensitive equipment or communication lines caused by unintended

grounding currents.

¢ Maintaining compliance with safety standards mandated by national and local electrical codes.

Summary of Key Points

¢ An isolated or insulated equipment grounding conductor must not be connected to the neutral

conductor downstream of the main service unless at the main bonding point.

¢ |t should not be connected to non-grounding conductors or circuits that are not part of the

grounding system.



¢ Connections should only be made at designated grounding points, such as the equipment

grounding bus in panels.

* Incorrect connections can lead to dangerous current flow, interference, and code violations,

compromising safety and system performance.

Conclusion

Proper understanding and application of electrical grounding principles are vital for safety and system
reliability. An isolated or insulated equipment grounding conductor plays a critical role in fault
protection but must be connected only where permitted by the NEC and relevant standards.
Connecting this conductor to the wrong parts of the system—such as downstream neutral conductors,
non-grounding circuits, or unapproved equipment—can create hazards, interfere with system operation,
and violate safety codes. Always consult current electrical codes, manufacturer instructions, and
qualified electrical professionals when designing or inspecting electrical systems to ensure compliance

and safety.
By adhering to these guidelines and understanding where an isolated or insulated equipment

grounding conductor must not be connected, electricians and system designers can help maintain a

safe, efficient, and code-compliant electrical installation.

Frequently Asked Questions

An isolated/insulated equipment grounding conductor is not permitted

to be connected to which of the following in a typical electrical



system?

It is not permitted to connect the isolated/insulated equipment grounding conductor to the system's

grounded conductor or neutral conductor.

Why is an isolated/insulated equipment grounding conductor not
allowed to be connected to the neutral bus in certain installations?

Connecting it to the neutral bus can create unintended current paths, compromising system safety and

potentially causing shock hazards.

In electrical code compliance, an isolated/insulated equipment
grounding conductor must not be connected to which component to
ensure proper grounding?

It must not be connected to the supply neutral or system grounded conductor unless specifically

permitted by code for certain systems.

What is the primary reason an isolated/insulated equipment grounding
conductor cannot be bonded to the neutral in most installations?

To prevent parallel paths for neutral current, which can lead to shock hazards and improper operation

of overcurrent devices.

Is it acceptable to connect an isolated/insulated equipment grounding
conductor to the grounding electrode system?

Yes, but it must be done in accordance with electrical codes, and generally, the conductor is separate

from the grounding electrode conductor, not connected to the neutral.



Which of the following connections is explicitly prohibited for an
isolated/insulated equipment grounding conductor according to NEC
standards?

Connecting it to the system neutral or grounded conductor in a way that creates a parallel path for

fault current is prohibited.

In what scenario is connecting an isolated/insulated equipment
grounding conductor to the neutral permitted?

Only in specific systems, such as separately derived systems, where the code explicitly allows bonding

of equipment grounding conductors to the neutral bus.

Additional Resources

Equipment Grounding Conductor (EGC)

Understanding the nuances of electrical safety is paramount for electricians, engineers, and anyone
involved in the design, installation, or maintenance of electrical systems. One critical aspect is the
proper use and connection of equipment grounding conductors (EGCs). Among the many rules and
standards that govern their application, a fundamental principle is that an isolated or insulated
equipment grounding conductor is not permitted to be connected to certain parts of an electrical
system. This article delves deep into the specifics of these restrictions, explaining the rationale,

applicable codes, and best practices.



Introduction to Equipment Grounding Conductors

Before exploring where an isolated or insulated EGC cannot be connected, it’s essential to understand

what an EGC is and its role within electrical systems.
What is an Equipment Grounding Conductor?

An EGC is a conductor used to connect non-current-carrying metal parts of electrical equipment,
enclosures, or raceways to the system ground. Its primary purpose is to provide a low-impedance path
to facilitate the operation of overcurrent protective devices during a fault condition, thereby minimizing

shock hazards and preventing electrical fires.
Types of Grounding Conductors

- Equipment Grounding Conductor (EGC): Conductors that connect equipment enclosures or other
non-current-carrying parts to the grounding system.

- System Grounding Conductors: Conductors that connect the system (such as a transformer or
generator) to ground.

- Grounding Electrode Conductors: Conductors connecting the system or equipment to ground rods,

plates, or other grounding electrodes.
Isolated or Insulated Equipment Grounding Conductors

Unlike the typical EGC, which is generally bare or insulated with a green or green-yellow color, some
installations may feature isolated or insulated EGCs. These are intentionally insulated from other
conductive parts or grounded systems and are often used in specialized applications for enhanced

safety, noise reduction, or system stability.



Fundamental Principles and Code Requirements

The National Electrical Code (NEC), particularly Article 250, provides the guiding principles for
grounding and bonding. The NEC emphasizes the importance of correct conductor connections to

ensure safety and system integrity.
Key NEC Sections Relevant to Grounding Conductors

- Section 250.4(A): General requirements for bonding and grounding.

- Section 250.6: Connection of grounding conductors to grounding electrodes.

- Section 250.8: Grounding of separately derived systems.

- Section 250.122: Size and insulation requirements for equipment grounding conductors.

- Section 250.30: Connection of grounding conductors to grounding bus or system.
Why Are Certain Connections Forbidden?

The restrictions on connecting isolated or insulated EGCs to particular parts of the system are rooted
in safety, system reliability, and compliance with code provisions. Connecting an insulated EGC

improperly can:

- Create unintended electrical paths.
- Compromise fault clearing.
- Introduce safety hazards.

- Violate code mandates, risking penalties and unsafe installations.



Particular Connections That Are Not Permitted for Isolated or

Insulated EGCs

The core of the inquiry is: To which parts of an electrical system is an isolated or insulated equipment
grounding conductor not permitted to be connected? The answer hinges on understanding different

system components and their functions.

1. Connecting to a Current-Carrying Conductor

Prohibition:

An isolated or insulated EGC must not be connected directly to any current-carrying conductor, such

as:

- Phase conductors (hot wires)

- Neutral conductors (grounded conductors)

Rationale:

The primary purpose of the EGC is to carry fault current only during abnormal conditions. Connecting it

to a current-carrying conductor, especially an insulated or isolated one, can:

- Cause unintended current paths that may delay or prevent proper interruption.
- Compromise the integrity of the ground system.

- Create shock hazards if the conductor is inadvertently energized.

Expert Insight:

In standard practice, the EGC is connected to grounded parts of the system—like enclosures, conduit,



or dedicated grounding bus—not to the energized conductors. This separation ensures that, during a
fault, the EGC provides a low-impedance path for fault current to trip the breaker, without being

energized itself.

2. Connecting to a Neutral or Grounded Conductor (When Not Properly

Bonded)

Prohibition:

An insulated or isolated EGC must not be connected to the system neutral or any grounded conductor

unless explicitly permitted by code and system design.

Rationale:

- Neutral conductors are intended to carry current during normal operation, making their connection to
the EGC potentially problematic.

- Bonding neutral and ground occurs at specific points (main service panel or transformer), but not
arbitrarily along the circuit.

- Connecting an insulated EGC to neutral or grounded conductors outside designated bonding points

can:
- Introduce unintended currents into grounding paths.
- Bypass protective devices.

- Lead to potential shock hazards.

Special Cases:

In some systems, a separately derived system (like a transformer with an isolated secondary) may



have specific grounding rules. In these cases, the connection points are carefully prescribed, and

deviations can be hazardous.

3. Connecting to a Non-Grounding or Non-Bonded Conductor or Part

Prohibition:

An insulated or isolated EGC must not be connected to non-grounded parts such as:
- Conductors that are intentionally isolated.

- Non-metallic parts not intended for grounding.

- Conductors or parts that are not part of the grounding system.

Rationale:

- The purpose of the EGC is to provide a path to ground during fault conditions.

- Connecting it to non-grounded parts defeats this purpose and may create floating grounds or unsafe

conditions.

Exceptions and Special Considerations

While the general rule is that isolated or insulated EGCs are not permitted to be connected to the

above parts, there are specific exceptions governed by the NEC and system design.



1. Connection at the Main Service Panel

At the main service panel, the EGC is typically bonded to the grounding system. This is the only point
where an insulated or isolated EGC may be connected to a grounded conductor or bus, provided it

adheres to code.

2. Use in Isolated or Special Systems

In some specialized systems, such as:

- Data centers with isolated grounding systems.
- Sensitive electronic systems requiring noise reduction.

- Emergency systems with dedicated grounding paths.
the EGC may be intentionally isolated or insulated, and connections are made with care following

manufacturer instructions and code compliance.

3. System-Specific Rules

Systems such as separately derived systems or transformer secondary circuits have specific rules for
grounding. In these cases, the connection points are explicitly defined, and the use of isolated EGCs

must conform to the design.



Best Practices and Expert Recommendations

To ensure safety, compliance, and system integrity, consider the following best practices:

- Consult the NEC and Local Codes: Always refer to the latest edition of the NEC and local
amendments.

- Follow Manufacturer Instructions: Use grounding conductors and installation procedures as specified.
- Design with Clarity: Clearly identify grounding paths and connection points during system design.

- Avoid Arbitrary Connections: Do not connect insulated or isolated EGCs to energized or neutral
conductors unless explicitly permitted.

- Proper Bonding at the Main Point: The main bonding jumper should connect the grounding system
and the equipment grounding conductor at the main service panel.

- Use Correct Materials: Ensure that grounding conductors are rated and insulated as per the
application requirements.

- Regular Inspection: Verify grounding connections during inspections to prevent unintended

connections or corrosion.

Conclusion

In summary, an isolated or insulated equipment grounding conductor must not be connected to:

- Current-carrying conductors (phase or hot wires).
- Neutral conductors outside designated bonding points.

- Non-grounded parts or conductors not intended for grounding.

This rule is fundamental for maintaining electrical safety, ensuring proper fault clearing, and complying

with the NEC. Proper understanding and adherence to these restrictions help prevent dangerous



conditions such as electrical shocks, equipment damage, and system failures.

By respecting these guidelines, electrical professionals can design and maintain systems that are both

safe and compliant, safeguarding lives and property.
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