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There is no shortage of opportunity

Greater performance 

and expectations

Higher grid utilization expectations

Continued disjoined knowledge of 

business leaders, legislators,  and 

regulators concerning physics

Multiple vintages of 

inter-dependent 

protection systems in 

service

More complex electrical networks

• Distributed Generation

• Batteries

• Increasing non-dispatchable generation

• Potential for intentional and unintentional islanding

• More dependency on Non-Utility players

Transition of the 

work force
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The Main components of successful system 

protection execution are:

Product/Equipment  Selection 

Design 

Installation and commissioning

Period Validation and testing

In-service Monitoring 

Training and progression of workforce 

Modeling, data, and system validation  
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Today’s talk touches on 

Product/Equipment  Selection 

Design 

Installation and commissioning

Period Validation and testing

In-service Monitoring 

Training and progression of workforce 

Modeling, data, and system validation  
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Within your utility: standardize, standardize, 

standardize ….

• KISS (Keep it simple …)

• Go to exact copy family of designs

• Maintain those families for multiple years 

• Modify them in step-functions and maintain the next family for multiple 

years
4



5

Error free installation and commissioning is vital 

to system protection performance:  

• The probability of success is directly exponentially proportional to the 

level of design standardization and exact copy philosophy applied; 

• Ensure your workforce has the prerequisite skills and is adequately 

trained; 

5
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To get consistent performance and repeatability: 

• Develop detailed written checkout and testing procedures 

• Retire/replace older “one-off” systems
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Data for  

• Design

• Setting

• Model

• Tools

Must stay on sync

Utilities must move 

towards ETL1 

processes and APIs2

to move data 

between systems

1. ETL- Extract/Load/Transfer

2. API – Application Programing Interface

Managing system protection information will 

continue to be a challenging opportunity  
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Our goal is to ensure:

1. That system protection design and 

relay settings perform in an acceptable 

manner for ALL reasonable 

contingencies 

2. That the operator understand the 

risks any time that the system is 

configured (or will be configured) such 

that the system protection design and 

relay settings might not operate in an 

acceptable manner (from a design 

standpoint).

Top of the Mountain in System Protection Design 
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The high level steps to get there are as follows:

• Get the data right, have it manageable, and have it easily and automatically 

transferable between systems;

• Continually validate ALL elements of the model (including CTs) by automatic 

analysis of all system fault that are located;

• Fully define “acceptable manner” and “reasonable contingencies” to cover the 

expected operating conditions;

• Set up automated systems to do the “crank and grind” work to ensure relay system 

designs meet the criteria for “reasonable contingencies” (these systems should 

really give the engineer the preferred settings);

• Synchronize the relay model with the operations model (and the planning model); 

• Set the real time relaying model up like a state estimator such that the operator can 

determine if a planned (or existing) system topology violates the “acceptable 

manner” criteria;

• Maintain multiple models such as a today “as operated” model and a “planned 

model”.



10

Questions?


