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When designing electrical systems, especially in commercial and industrial
settings, understanding how demand factors are applied is crucial for
ensuring safety, efficiency, and compliance with electrical codes.
Specifically, for a feeder neutral conductor carrying a load of 400 amperes
(A), it is vital to determine how the demand factor influences the allowable
load on the neutral. This article explores the concept of demand factors,
their application to neutral conductors, and provides an in-depth explanation
of how they are used in practice, particularly with a load of 400 A.

Understanding Demand Factors in Electrical
Design

What Is a Demand Factor?

A demand factor is a ratio used in electrical engineering to estimate the
maximum expected load on a system or component relative to the total

connected load. It reflects the typical usage patterns and the likelihood
that all connected loads will operate simultaneously at maximum capacity.

Key points about demand factors include:

- They help optimize conductor sizing by preventing overdesign.

- Demand factors are less than or equal to 1 (or 100%), signifying that not
all connected loads operate at full capacity simultaneously.

- They are determined based on statistical data, typical usage, and industry
standards.

Purpose of Demand Factors

Applying demand factors allows engineers and electricians to:

- Reduce conductor sizes without compromising safety.



- Save material costs and installation space.
- Comply with electrical codes such as the National Electrical Code (NEC).
- Ensure the system can handle actual loads during peak usage.

Application of Demand Factors to Neutral
Conductors

Neutral Conductors and Their Role

The neutral conductor provides a return path for current in single-phase and
multi-phase systems. It is designed to carry unbalanced load currents, which
occur when different phases carry varying loads.

Important considerations:

- The neutral must be adequately sized to handle potential unbalanced
currents.

- Its sizing can be influenced by the demand factor applied to the overall
load.

Demand Factor Applied to Neutral Conductors

In many cases, the neutral conductor's load is less than the sum of
individual phase loads because of the nature of load balancing. When applying
demand factors:

- The neutral conductor's current may be calculated based on the maximum
expected unbalanced load.

- The demand factor can be applied to the neutral's load to determine its
permissible current rating.

Typical practice:

- The neutral conductor is sized according to the maximum unbalanced load,
which is often less than the total sum of phase loads.

- A demand factor is applied to the unbalanced load to ensure the neutral is
not over-sized, which can be unnecessary and costly.



Calculating the Demand Factor for a 400 A Load
on a Feeder Neutral

Standard Guidelines and Code References

The NEC (National Electrical Code) and other standards provide guidance on
how to apply demand factors. For example, NEC Article 220 and Article 310
specify sizing rules and demand factors.

Key points:

- The demand factor applied depends on the type of load (residential,
commercial, industrial).

- For general loads, typical demand factors range from 0.65 to 0.75.

- Specific tables in the NEC (such as Table 220.42) offer standardized demand
factors based on load types.

Applying the Demand Factor to the Load

Suppose the total load on a feeder is 400 A. To determine the load on the
neutral conductor:

1. Identify the applicable demand factor:

- For general lighting and receptacle loads, NEC Table 220.42 suggests a
demand factor of around 0.75.

- For specific loads, consult relevant tables or standards.

2. Calculate the adjusted load:
Demand-adjusted load = Total load x Demand factor
For example, 400 A x 0.75 = 300 A

3. Interpretation:
- The neutral conductor would be permitted to carry a load corresponding to
approximately 300 A, based on the demand factor applied to the load.

In summary:

- The demand factor reduces the maximum load considered for the neutral
conductor.

- For a 400 A load, applying a typical demand factor of 0.75 results in a
permissible neutral load of about 300 A.



Factors Influencing the Choice of Demand Factor

Type of Load

- Lighting and receptacle loads: Often have lower demand factors due to
intermittent use.

- Motors and industrial equipment: May have higher demand factors owing to
continuous operation.

Load Characteristics

- Diversity factor: Represents the likelihood of simultaneous operation.
- Unbalanced loads: Affect neutral sizing; higher unbalance increases neutral
current.

Standards and Regulations

- Building codes and standards specify maximum demand factors based on load
type and application.

- Always refer to the latest NEC tables and local regulations for accurate
application.

Practical Examples and Calculations

Example 1: Residential Building

- Connected load: 400 A
- Typical demand factor: 0.75
- Neutral load: 400 A x 0.75 = 300 A

This means the neutral conductor can be sized for 300 A, rather than the full
400 A, optimizing material use.

Example 2: Commercial Facility with Diverse Loads

- Total connected load: 400 A



- Estimated demand factor: 0.65
- Neutral load: 400 A x 0.65 = 260 A

The neutral conductor should be rated accordingly, considering the reduced
neutral current.

Key Takeaways from Examples

- Demand factors significantly impact neutral sizing.
- Accurate application reduces unnecessary costs.
- Always verify with current codes and standards.

Conclusion: Applying Demand Factors to Neutral
Conductors

Understanding how demand factors are applied to neutral conductors is
essential for safe, cost-effective, and compliant electrical system design.
For a feeder with a load of 400 A, the demand factor determines the
permissible load on the neutral conductor, typically reducing it to a
fraction of the total load based on usage patterns and standards.

Summary points:

- Demand factors reflect realistic load expectations.

- They are applied to both phase and neutral conductors.

- Typical demand factors range from 0.65 to 0.75 for general loads.

- Proper application ensures neutral conductors are adequately sized without
unnecessary oversizing.

Final note: Always consult the latest edition of the NEC, local regulations,
and industry best practices when designing electrical systems involving
demand factors. Proper application ensures safety, efficiency, and compliance
in electrical installations.
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Frequently Asked Questions

What is the significance of applying a demand factor
to a feeder neutral with a load of 400 A?

Applying a demand factor to the feeder neutral reduces the calculated load,
ensuring the electrical system is not oversized and optimized for actual
demand, especially when the load is less than the sum of individual loads.

In electrical load calculations, to which portion of
the load is the demand factor typically applied?

The demand factor is typically applied to the total connected load or the
neutral load, depending on the specific code requirements and the nature of
the load, such as lighting or power loads.

For a feeder neutral carrying 400 A, how does
applying a demand factor impact the design and
safety of the electrical system?

Applying a demand factor ensures the neutral conductor is adequately sized,
prevents overloading, and aligns with safety standards by accurately
representing the expected maximum load.

Why is it important to consider demand factors when
sizing neutral conductors with a load of 400 A?

Considering demand factors prevents overestimating the neutral size, reduces
material costs, and ensures the system operates efficiently without
compromising safety.

According to electrical codes, to which part of the
load is the demand factor applied in the context of
a 400 A neutral load?

The demand factor is generally applied to the neutral load or the combined
load, depending on the specific application and code provisions, to determine
the appropriate sizing and capacity.

Explain the concept of applying demand factors to a
load such as a 400 A neutral, and how it affects
system design.

Applying a demand factor involves reducing the actual load based on
statistical or code-prescribed values, which influences conductor sizing,



panel design, and overall system capacity to reflect realistic usage
patterns.

Additional Resources
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Understanding the application of demand factors on electrical feeders is
essential for designing safe, efficient, and cost-effective electrical
systems. When dealing with a feeder neutral carrying a load of 400 A,
electrical engineers and designers must determine how much of that load the
demand factor can be applied to. This decision influences conductor sizing,
protection settings, and overall system reliability. In this article, we will
delve into what demand factors are, how they are applied, and specifically
address the scenario involving a 400 A load on a feeder neutral.

What Is a Demand Factor?

The demand factor is a crucial concept in electrical system design, serving
as a ratio that indicates the maximum expected load on a system relative to
the total connected load. It reflects the reality that not all connected
loads operate simultaneously at their maximum rated capacity.

Definition:
Demand Factor = (Maximum Demand of a System or Part of a System) / (Sum of
the Individual Connected Loads)

Purpose:

- To prevent oversizing conductors and protective devices
- To optimize material and installation costs

- To ensure system safety and efficiency

Application:

Demand factors are applied during system design to account for typical usage
patterns, helping to determine the minimum conductor size and protective
device ratings.

Applying Demand Factor to a Feeder Neutral of



400 A

The question at hand is: A feeder neutral with a load of 400 A would be
permitted the demand factor applied to of the load? To answer this, we
need to consider the typical application of demand factors to neutral
conductors, which often carry unbalanced load currents.

Understanding Neutral Conductors and Load Balancing

In a multi-phase system, the neutral conductor carries the unbalanced current
resulting from uneven load distribution across phases. Because the neutral
does not usually carry the full unbalanced load, the demand factor applied to
the neutral is often different from that applied to phase conductors.

Key points:

- Neutral conductors are sized based on the potential maximum unbalanced
load.

- Typically, the neutral current can be less than or equal to the phase
current, depending on the load distribution.

- The demand factor on the neutral is often less than 100% of the load on the
phases due to the nature of load balancing.

Codes and Standards Governing Demand Factors

The application of demand factors is governed by standards such as the
National Electrical Code (NEC) in the United States, IEC standards
internationally, and other local regulations.

Relevant standards:

- NEC Article 220: Provides guidelines on demand factors for various types of
loads.

- NEC Article 310: Covers conductor sizing and neutral conductor
considerations.

Typical demand factors for neutrals:

Depending on the load type, demand factors for neutrals are often specified
as a percentage of the maximum unbalanced load, which can vary from 60% to
125%, but most commonly between 70% and 125%.



Determining the Demand Factor for a 400 A
Feeder Neutral

The core of the discussion revolves around how much of the 400 A load the
demand factor can be applied to.

Scenario analysis:

- Full load: 400 A

- Typical demand factor for neutral: Ranges from 60% to 125%, depending on
load characteristics and standards

Applying the demand factor:

- If the demand factor is 70%, then the neutral current is considered to be:
400 A x 0.70 = 280 A

- If the demand factor is 100%, then the neutral current is:

400 A x 1.00 = 400 A

- If the demand factor is 125%, then the neutral current is:

400 A x 1.25 = 500 A

Note: The 125% value is often used in specific cases, such as for certain
lighting loads or when the neutral may carry a higher unbalanced current.

Standard Practice and Typical Applications

In most practical applications, the demand factor applied to the neutral is
less than or equal to the demand factor for the phase conductors, often not
exceeding 70% of the maximum load.

Commonly used demand factors:

| Scenario | Demand Factor (%) | Resulting Neutral Load (A) |
RS e e CEEEaEEEE LR L LR EEREREE |

| Typical residential loads | 70% | 280 A |

| Commercial loads (lighting, small appliances) | 80-90% | 320-360 A |
| Heavy industrial loads | 100% or more | up to 400 A |

In practice:
For a 400 A feeder neutral, the demand factor is often applied to



approximately 70% of that load, reflecting typical unbalanced load patterns.

Features, Pros, and Cons of Applying Demand
Factors

Features:

- Reduces unnecessary oversizing of conductors
- Allows for cost savings in installation

- Facilitates compliance with safety standards
- Reflects real-world load conditions

Pros:

- Cost-effective system design
- Improved energy efficiency

- Reduced material usage

- Better system optimization

Cons:

- Potential risk if loads exceed expected demand

- Requires accurate load analysis

- May necessitate future upgrades if loads increase

- Not suitable for critical or emergency systems where full capacity might be
required at all times

Conclusion: The Demand Factor Applied to a 400
A Feeder Neutral

Based on standard practices, a feeder neutral with a load of 400 A is
typically permitted the demand factor applied to approximately 70% of the
load. This means that in most cases, the neutral conductor is sized based on
a load of:

400 A x 0.70 = 280 A

This application aligns with the general approach to unbalanced load
management, adhering to safety standards and optimizing system design.

Final thoughts:



- Always verify local electrical codes and standards for specific demand
factors applicable to your project.

- Consider the nature of the load-residential, commercial, or
industrial-since demand factors vary.

- Remember that over-reliance on demand factors beyond their recommended
limits can compromise safety and system reliability.

By understanding and correctly applying demand factors, electrical engineers
can ensure that systems are both safe and economical, effectively managing
the unbalanced loads carried by neutral conductors, especially in large,
complex installations.
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