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Agenda

• What is an Overcurrent Device Study

• Applicable Codes and Standards

• Why and Why to do a Study

• Process to Perform a Study

• Tips and Tricks

• Early Equipment Procurement 

• A few fun examples

Electricity is a form of energy that 
should be respected and handled 
with care to ensure safety for all.

- Michael Faraday



WHAT IS AN OVERCURRENT PROTECTIVE DEVICE (OCPD) 
STUDY



What is a Study: The Specification Requirements

260572 – Short-Circuit Studies

260573 – Coordination Studies

260574 – Arc-Flash Hazard Analysis

❖Fun fact – most OCPD study programs 
can analyze ALL 3 of the requirements 
for evaluating a system!  Woot!



What is a Study: The Basics

An engineering analysis of an 
electrical power system to ensure 
that equipment is adequately 
rated and protective devices 
(circuit breakers, fuses, relays) 
operate in a coordinated manner, 
isolating fault conditions to 
minimize disruption to the rest of 
the electrical system, enhancing 
safety and reliability.



What is a Study: Time Current Curve (TCC)

Note that TCCs use 
logarithmic scales!



What is a Study: Electronic Trip Breaker TCC



What is a Study: Fuse TCC

Note the narrow curve 
tolerance through the 
entire range- 
particularly the 
instantaneous region.



What is a Study: Device Coordination Example





What is a Study: Coordination Example



What is a Study: 
Short Circuit 
Information



What is a Study: Arc Flash and Shock Hazard



APPLICABLE CODES AND STANDARDS



Codes and Standards: Selective Coordination

Article 100

Coordination, Selective. (Selective Coordination)
Localization of an overcurrent condition to restrict outages to the circuit or 
equipment affected, accomplished by the selection and installation of 
overcurrent protective devices and their ratings or settings for the full range of 
available overcurrents, from overload to the available fault current, and for the 
full range of overcurrent protective device opening times associated with those 
overcurrents. (CMP-10)

NFPA 70 2023 ed



Codes and Standards: Coordination - Healthcare

6.7.2.1.1. Coordination

6.7.2.1.1.1

Overcurrent protective devices serving the essential electrical system shall be 
coordinated for the period of time that a fault’s duration extends beyond 0.1 second.

6.7.2.1.1.2

Coordination shall not be required as follows:

(1) Between transformer primary and secondary overcurrent protective devices, where only one 
overcurrent protective device or set of overcurrent protective devices exists on the transformer 
secondary

(2) Between overcurrent protective devices of the same size (ampere rating) in series

NFPA 99 2024 ed



Codes and Standards: Coordination - Healthcare

6.4.2.1.2. Selective Coordination

6.4.2.1.2.1

Overcurrent protective devices serving the essential electrical system selectively 
coordinate for the period of time that a fault’s duration extends beyond 0.1 second.

6.4.2.1.2.2

Selective coordination shall not be required as follows:

(1) Between transformer primary and secondary overcurrent protective devices, where only one 
overcurrent protective device or set of overcurrent protective devices exists on the transformer 
secondary

(2) Between overcurrent protective devices of the same size (ampere rating) in series

NFPA 99 2012 ed (For compliance with CMS)



Codes and Standards: Coordination - Healthcare

517.31 (G) Coordination.

Overcurrent protective devices serving the essential electrical system shall be 

coordinated for the period of time that a fault’s duration extends beyond 0.1 second.

Exception No. 1: Coordination shall not be required between transformer primary and secondary overcurrent protective devices 

where only one overcurrent protective device or set of overcurrent protective devices exists on the transformer secondary.

Exception No. 2: Coordination shall not be required between overcurrent protective devices of the same size (ampere rating) in 

series.

Informational Note No. 1: The terms coordination and coordinated as used in this section do not cover the full range of 

overcurrent conditions.

Informational Note No. 2: See 517.17(C) for information on requirements for the coordination of ground-fault protection.

NFPA 70 2023 ed

https://codesonline.nfpa.org/code/6ec51001-c9da-437f-8e1d-d8020541e41c/5a03775d-6f8f-45b4-b466-1ccdb3afc618/f6e6b84c-bc6e-48f2-94f6-98bda440b94e/np_543fb03c-aa9d-11ec-a46d-e9dd887336cb.html


Codes and Standards: ACHA

A power study that must include a fault study complete with calculations to demonstrate that over-

current devices, transfer switches, switchboards, panel boards, motor controls, transformers and feeders 

are adequately sized to safely withstand available phase-to-phase and phase-to-ground faults. The study 

must also include an analysis of generator performance under fault conditions and a coordination study 

resulting in the tabulation of settings for all over-current device adjustable trips, time delays, relays and 

ground fault coordination. This must be provided for all new equipment and existing equipment serving 

any new equipment. Power studies for renovations of existing distribution systems must include only new 

equipment and existing equipment upstream to the normal and emergency sources of the new 

equipment. Renovations involving only branch circuit panel boards without modifications to the feeder 

must not require a full power study; instead, the power study must be limited to the calculation of new 

and existing loads of the branch circuit panel; 



WHEN AND WHY DO A STUDY
(BEYOND THE OBVIOUS COMPLIANCE REQUIREMENTS)





Why: How long for a 20A breaker with 25A of load to trip?



Why: How long for a 20A breaker with 25A of load to trip?

Answer:
Between 40 and 
400 seconds



Why: What happens when a System isn’t coordinated



WHAT IS THE PROCESS TO PERFORM A STUDY?



Study Components
• Distribution Design

• Electrical Equipment Characteristics

• Large Equipment (Motor) contribution

• Feeder information and length

• Incoming available fault current

• Generator fault rating

• Transfer switch types

• Operating scenerios

The more I learn, the more I realize 
how much I don't know.

- Albert einstein



The Basics: New Construction

• Create Electrical Distribution Design

• Input information based upon BOD 
equipment and feeder lengths

• Define operating scenerios

• Evaluate Results

• Validate study after equipment 
procurement and installation



The Basics: Remodel

• Create Electrical Distribution Modification Design

• Gather pertinent information of Equipment and 
feeders upstream

• Input information

• Define operating scenerios

• Evaluate Results

• Validate study after equipment procurement and 
installation



The Basics: Existing Facility

• Find existing Drawings – if they exist
• Walk the entire site to find electrical equpiment
• Have a qualified electrician open equipment to gather pertinent 

electrical details (if not rated as dangerous)
• Try to figure out routing of feeders
• Shake your head at a piece of equipment you have never seen in your 

career and wonder what to do about it
• Input whatever information you have agregated
• Figure out how the heck to evaluate the existing scenerios based on 

the best information you have been able to compile
• Evaluate Results and make best judgements



The Basics: The Team
• Owner

• Engineer

• Electrical Contractor

• Manufacturers

The strength of the team is each 
individual member. The strength of 

each member is the team.

- Phil Jackson



TIP AND TRICKS





Tips and Tricks: Helpful Strategies

• Distribution Strategies

• Ratios of OCPDs

• Transformer damage curves

• Motor and generator damage curves

• Devices rated to work in series (but not series rated devices)

• Manufacturer's coordination tables

• Frame Sizes

• 10 second overload point and damage curve interception

• Operating Scenerios 



Tips and Tricks: Distribution Choices



Tips and Tricks: 2-to-1 Ratios



Tips and Tricks: Damage Curves



Tips and Tricks: Manufacturer's Tables



Tips and Tricks: ATS Withstand Ratings



Tips and Tricks: Generator Fault Conditions



Tips and Tricks: Operating Scenarios



EARLY PROCUREMENT
AND

OCPD STUDIES



Early Procurement: Strategies



Early Procurement: OCPD Selection Impact



EXAMPLES WITH AUDIENCE PARTICIPATION



Can You Spot The Coordination Issue?



Can You Spot The Coordination Issue?



Can You Spot The Coordination Issue?



The Big Take Aways
• Preliminary Study is required 

• Final Study should be completed to 

confirm BOD equipment with the installed 

conditions

• Early Procurement strategies help create 

minimal changes when design is complete

• Understanding tips and tricks make life a 

LOT easier

• OCPD studies are not only code required 

but a significant safety issue

Ensuring electrical safety is not just 
about following rules; it's about 
understanding the power and 
respecting its potential risks.

- Henry Ford
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