etap

Short-Circuit ANSI Comparison Case # 2

Comparison of ETAP Unbalanced Short-Circuit results against Published values

Excerpts from Validation Cases and Comparison Results (TCS-SC-105)

Highlights
*  Comparison of ETAP unbalanced fault results against published results in “Faulted Power System
Analysis” by Paul Anderson, 1973, page 38-40, [1].
*  Comparison of total fault current (I or 3*Io).
*  Comparison of phase voltages (Va, Vs, and V).
»  Comparison of sequence voltages (Vi, V2, and Vy).

System Description

This is a four-bus radial system that consists of a generator, transformer, transmission line, load transformer and
load. The fault is located at Bus C. The generator is rated as 25MVA, 10 kV and its Subtransient Reactance is
12.5%.
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Figure 1- ETAP one line diagram

Comparison of Results

The following tables of comparison show the differences between ETAP Results and those published in Paul
Anderson’s book for an unbalanced LG fault. Please note that the result differences may be caused by the fact
that the Paul Anderson calculations consider the Constant Z load as a contributor to the fault. ETAP does not.
The constant Z load has been replaced with an equivalent constant kVA load , also due to significant figures
of simplification in the hand calculations. This document is an excerpt from TCS-SC-105 [2]

Example ETAP % Diff.

I (3*10) (KA) 1.3 1.3 0.0
Va 46.0 46.1 0.2
Vs 98.1 97.8 0.3
Ve 99.1 98.8 0.3
Vi 77.4 775 0.1
2 25.6 25.5 0.4
2 222 22.1 0.5

Table 1: Comparison of ETAP unbalanced fault results against textbook example
References

1. “Faulted Power System Analysis” by Paul Anderson, 1973, pages 38-40.
2. ETAP Short Circuit ANSI V&V Documents, Case Number TCS-SC-105.

Copyright © 2005 to 2023 Operation Technology, Inc. All Rights Reserved. Page 1 of 1

Under the copyright laws, this manual may not be copied, in whole or in part, without the written consent of Operation Technology, Inc. The Licensee may copy portions of this documentation
only for the exclusive use of Licensee. Any reproduction shall include the copyright notice. This exception does not allow copies to be made for other persons or entities, whether or not
sold. Under this law, copying includes translating into another language. Certain names and/or logos used in this document may constitute trademarks, service marks, or trade names of
Operation Technology, Inc. or other entities.



