
Cloud-Based End-to-End Testing of Protection Schemes

Authors: 
Dhanabal Mani (Megger, US)

Sai Chandra Reddy Thota (Megger, US)

       Abel Gonzalez (Megger, Canada)



Agenda

• Pilot Schemes POTT & PUTT

• Test Considerations

• Test Setup

• Test Cases

• Results & Analysis

• Summary/Conclusions



Pilot Schemes POTT and PUTT



PUTT schemes use both 
underreaching (Z1A and Z1B) and 
overreaching (Z2A and Z2B) 
elements. 

Each terminal will trip directly for 
its underreaching element, and the 
permissive signal sent accelerates 
the tripping of the other end’s 
overreaching element.
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POTT schemes use 
overreaching elements. 

As long as both relays see 
the fault with their 
overreaching element the 
scheme trips.
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Testing Pilot Schemes



Bench Back-to-Back Testing
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• Helps in understanding, troubleshooting, and developing relay
settings. (Laboratory Test Environment)

Analogs
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Traditional End-End testing
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• Two users communicate, coordinate, and simultaneously do the testing at
each end.
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Traditional Static Testing
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Web based End-End testing
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• Using the cloud, One user can do the testing of Pilot Scheme from one end.
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Architecture – Cloud Explained
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Architecture – Cloud Explained
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• Testing



• Every case was tested using both a conventional 
setup and a cloud-based setup

Cloud-based Test Setup

Conventional Test Setup
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Traditional Test POTT
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Traditional Test POTT



Web Based Test POTT
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Web Based Test POTT



Traditional Test PUTT
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Traditional Test PUTT



Web Based Test PUTT
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Web Based Test PUTT



Conclusions



• The proposed method centralizes control at one end of the line, 

• Streamlines the testing process and significantly reduces the need for highly 
trained personnel. 

• Training requirements and costs are lower. 

• Centralized control improves the test's manageability & and repeatability of 
results.

• Unlike traditional methods limited to individual trip tests, this approach allows 
the user to automate testing. 

• Its versatility extends to regression testing, type testing, and commissioning 
testing.

• With automated reporting, the results remain untouched and incorruptible, 
providing a much more reliable and trustworthy tool for analysis and 
evaluation.
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Summary



Questions?
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