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Objectives
When trainees have completed this lesson, they should 

be able to do the following:

1. Apply the key National Electrical Code® (NEC®) requirements 

regarding overcurrent protection.

2. Check specific applications for conformance to NEC® sections that 

cover short circuit current, fault currents, interrupting ratings, and 

other sections relating to overcurrent protection.

3. Determine let-through current values (peak and rms) when current-

limiting overcurrent devices are used.

4. Select and size overcurrent protection for specific applications.

This is a knowledge-based module; there are no Performance Tasks. 
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2.0.0 – 2.6.0 
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Fuses 
• The coordination of protective devices prevents system 

power outages or blackouts caused by overcurrent 

conditions.

• A circuit’s protective devices are selectively coordinated 

when only the protective device nearest a fault opens and 

larger upstream devices remain closed. This allows the 

rest of the circuit to continue operating. 



2.0.0 – 2.6.0 

Overcurrent Protection 26305-14

Characteristics of a Noncurrent-Limiting 

Protective Device 
• Short circuit currents can reach levels of 30,000A to 40,000A or 

higher in the first half cycle after the start of a short circuit.

• Noncurrent-limiting devices can permit a short circuit current to 

build up to this full value before opening the circuit, resulting in 

a tremendous amount of destructive heat energy. 



2.0.0 – 2.6.0 
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Characteristics of a Current-Limiting Fuse 

• A current-limiting device 

has such a high speed of 

response that it cuts off a 

short circuit before it can 

build up to its full peak 

value.

• Current-limiting devices 

permit breakers with lower 

interrupting ratings to be 

used and can reduce 

bracing of bus structures. 

Next Session…

Operating Principles of Fuses



3.0.0 – 3.2.0 
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Operating Principles of Fuses 



3.0.0 – 3.2.0 
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Characteristics of a Dual-Element, 

Time-Delay Fuse 
Next Session…

UL Fuse Classes



4.0.0 – 4.2.1 
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UL Fuse Classes 

• UL Class R (rejection) 

fuses are mounted in 

special fuse clips to 

prevent accidental 

replacement with 

Type H fuses.

• Class H fuses are not 

current-limiting and could 

result in serious damage 

if used in a system 

designed for current-

limiting devices.



4.0.0 – 4.2.1 
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Fuse Rejection Clips 

• Fuse classes include Class 

CC, Class G, Class H, Class 

J, Class K, Class L, Class R, 

and Class T. Each fuse type is 

designed for a specific 

application.

• Special rejection clips or size 

restrictions are used with 

some fuses to prevent the 

installation of lower voltage or 

interrupting capacity devices. 

Class R rejection clips are 

shown here. 



4.3.0 
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Current-Limiting Fuses 



4.4.0 
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Fuses for 

Selective Coordination 

• The larger the upstream device 

is relative to a downstream fuse, 

the less likely it is that an 

overcurrent in the downstream 

circuit will cause both devices 

to open.

• The minimum selective 

coordination ratio for a nontime-

delay fuse to a larger time-delay 

upstream device is 3:1, while a 

dual-element fuse is only 2:1.



4.4.0 
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Comparison of Dual-Element Fuse and 

Single-Element, Nontime-Delay Fuse 

A dual-element, time-delay fuse offers the advantage of 

using lower-rated devices to protect the same load. 



4.5.0 
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Fuse 

Time-Current Curves 

• The fuse opening time is 

directly related to the 

magnitude of current.

• A low-level overcurrent 

will take longer to open 

the fuse and clear the 

fault, while a large 

overcurrent will open the 

circuit very quickly. 



4.5.1
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Peak Let-Through Charts Next Session…

Motor Overload 

and Short Circuit Protection



5.0.0 
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Motor Overload and 

Short Circuit Protection 

• Dual-element, time-delay fuses can be sized close to 

full-load amperes to provide maximum circuit protection.

• In contrast, if a sustained overload of 300% occurs with 

a single-element fuse, the fuse will not open and the 

motor could be damaged. This requires separate motor 

overload protection per the NEC®.



5.0.0 
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Dual-Element Fuses Permit the Use of 

Smaller and Less Costly Switches 

• Single-element fuses also 

require the use of larger 

switches since the switch 

rating must be equal to or 

larger than the ampere 

rating of the fuse.

• Dual-element fuses use 

smaller switches that may 

cost two or three times less 

than those required for use 

with single-element types. 

Next Session…

Circuit Breakers



6.0.0 – 6.1.0 
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Circuit Breakers 

• Circuit breakers are used to interrupt a circuit under normal 

operating conditions (for service or maintenance) and 

abnormal conditions (during overloads or ground faults).

• As long as a breaker is applied within its rating, it will 

automatically interrupt any fault and is considered an 

intrinsically safe overcurrent protective device. 



6.0.0 – 6.1.0 
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External Characteristics 

of a Circuit Breaker 

• When resetting a 

breaker, push it beyond 

the Off position to the 

Reset position and then 

back to On.

• Always determine why 

a breaker has tripped 

before resetting it. 

Next Session…

Circuit Protection



7.0.0 – 7.1.4 
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Circuit Protection 



7.0.0 – 7.1.4 
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Fuse Application Guidelines 

for Motor Branch Circuits 



7.0.0 – 7.1.4 
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Selection of Fuses for Motor Protection 



7.0.0 – 7.1.4 
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Selection of Fuses for Motor Protection 



7.0.0 – 7.1.4 
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Selection of Fuses for Motor Protection Next Session…

Short Circuit Calculations



8.0.0 – 8.1.0 
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Short Circuit Calculations 

• The first step in selecting devices with the proper interrupting 

rating to provide sufficient component protection is to 

determine the available short circuit currents.

• The point-to-point method is commonly used to determine 

the available short circuit currents at various points for either 

single-phase or three-phase electrical distribution systems.



8.0.0 – 8.1.0 
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Short Circuit Currents Available from 

Various Size Transformers 



8.0.0 – 8.1.0 
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C Values for Conductors and Busways 



8.0.0 – 8.1.0 
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Multipliers 



8.2.0 
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Practical Application 

Use the point-to-point method to determine the total 

short circuit amps at Faults #1 and #2.



8.3.0 
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Peak Let-Through Charts Next Session…

Troubleshooting and Testing 

Circuit Breakers and Fuses



9.0.0 – 9.2.0 
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Troubleshooting and Testing Circuit 

Breakers and Fuses 

• Only current-limiting 

breakers have peak let-

through charts.

• Always stand to one side 

and look away from a 

circuit breaker when it is 

being re-energized. Only 

qualified individuals may 

troubleshoot circuit 

breakers and fuses.

Next Session…

Wrap Up



Wrap Up 

– Write important things learned during class

– Write questions you have about the material

– Write thought you had about the material 
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Next Session…

MODULE EXAM

Review the complete module to prepare 

for the module exam. Complete the Module 

Review as a study aid. 
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