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Caution and Disclaimer 

The contents of these materials are for informational purposes and are provided “as is” 
without representation or warranty of any kind, including without limitation, accuracy, 
completeness or fitness for any particular purposes. The New York Independent System 
Operator (NYISO) assumes no responsibility to the reader or any other party for the 
consequences of any errors or omissions. The NYISO may revise these materials at any 
time in its sole discretion without notice to the reader. 
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1. INTRODUCTION 
 

The following report, prepared by the NYISO Short Term Planning Staff, highlights 
the significant results of the fault current screening analysis completed for the 2008 
period.  The purpose of this analysis is to document significant changes in fault 
current levels statewide, identify selected critical bulk power substations with 
potentially over-dutied circuit breakers, refer these substations to the respective 
owners, and recommend remedial actions. 

 
2. SUMMARY OF RECOMMENDATIONS 
 

The following recommendations are presented based on the analysis and results 
documented in this report: 
 
1. Fitzpatrick:  345 kV circuit breaker 10052 is currently overdutied; Entergy will 

replace it prior to the end of this year. 
 

2. Porter: 230 kV circuit breakers R320, R825, R120, R835, R110, and R845 are 
currently overdutied; National Grid is in the process of replacing all of these 
breakers. 

 
3. Pilgrim: 138 kV breaker 1410 is effectively at its rating; LIPA will replace it in 

2009. 
 

4. Astoria West:  138 kV circuit breakers 1N, 2N, 8N, 9N, and 1S at Astoria West are 
overdutied for certain generation dispatch scenarios (specifically, all West units 
on-line and 2 of 3 Astoria steam units connected).  In 2007 an interim operating 
protocol was developed to limit the number of units connected to the Astoria 
West bus, thereby preventing the overduty situation.  In April 2008 a 
Memorandum-of-Understanding was signed by Con Edison, NRG and NYPA,  
which continues certain provisions of the interim operating protocol until the 
overdutied breakers can be replaced, with Con Edison committing to replace the 
breakers by the Summer 2010.  

 
5. Astoria East: Several 138 kV circuit breakers at Astoria East are overdutied with 

two of three Astoria steam units connected to the East bus and all other units 
running.   The Astoria West interim operating protocol will be modified to 
address the overduty on the East bus by normally configuring two of three Astoria 
steam units on the West, unless for reliability reasons a different configuration is 
required. 
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3. SYSTEM REPRESENTATION AND BASE STUDY ASSUMPTIONS 
 

I. System Representation 
 

The NYISO 2008 Statewide Short Circuit representation, dated April 1, 2008, 
was used as the model for this study.  This representation includes all system 
changes through the summer capability period ending October 31, 2008.  The 
starting point for this representation was the NYISO 2007 Statewide Short 
Circuit representation, with updates from the NYCA transmission owners. 
 
The adjacent control area data used in the April 1, 2008 representation was not 
updated at the time of this study as updates were not available1.  Once it 
becomes available, the New York representation will be updated, and a 
sensitivity analysis will be run to see what effect, if any, it has on NY.  
Additionally, a revised Fault Current Assessment will be issued if necessary. 
 
Significant changes in the 2008 NYISO Statewide Short Circuit Representation 
from 2007 include: 
 

• Watercure 345/230 kV Transformer Failure 
• Russell, Ogdensburg, and Onondaga Plant Retirements 
• Gowanus Series Reactors Bypassed 

 
II. Base Study Assumptions 

 
The short circuit levels for the initial screening analysis were calculated using 
the ASPEN OneLiner® program and the “NYISO Guideline for Fault Current 
Assessment”.  The short circuit levels presented have been determined for all 
facilities scheduled in service during 2008. 
 

                                                           
1 The PJM, Ontario and ISO-NE representations are generally available after April 1 each 
year. 
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4. DISCUSSION AND RESULTS 
 
 I. Fault Current Calculation 

 
As stated above, the baseline fault levels were calculated consistent with the 
methodology in the “NYISO Guideline for Fault Current Assessment”. 
 
Consistent with generally accepted practices for short circuit studies, the 
Guideline requires that transmission lines and transformers be modeled in 
their normal operating condition, with all generating units modeled as in-
service.  This configuration, regardless of whether or not the system can 
actually be operated in such a manner, provides an adequate design margin of 
safety and reliability by yielding the worst case and most conservative fault 
levels. 
 

II. Circuit Breaker Rating 
 

The lowest circuit breaker ratings shown for each of the selected substations 
were obtained from the New York transmission and generation owners.  The 
ratings shown are either the nameplate symmetrical rating, the de-rated 
symmetrical value as determined by the owner, or the approximate 
symmetrical value converted from a total current basis. 
 
Circuit breakers rated on a total current basis were converted to an 
approximate symmetrical current rating by using the nominal voltage of the 
substation. 
 
Advanced circuit breaker rating techniques – such as asymmetrical current 
analyses, de-rating for reclosing and de-rating for age - were not considered by 
the NYISO for this screening analysis, although each owner should consider 
these when performing their own analysis. 
 

III. Analysis 
 

A. Bus Fault Summary 
 
The first step in the procedure for identifying potentially overdutied 
circuit breakers is to generate a bus fault summary.  The bus fault 
summary yielded the three-line-to-ground (3LG), double-line-to-
ground (2LG), and single-line-to-ground (SLG) fault values at each 
selected substation.  The results of the bus fault summary are compared 
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to the lowest rated breaker within the substations, and if any of the bus 
faults exceeded the lowest rated breaker, an individual breaker analysis 
(IBA) was performed to determine if any circuit breakers were actually 
overdutied. 
 
The complete results of the bus fault summary for the 115 stations that 
the NYISO studied are shown in Attachment 1.  Of these 115 stations, 7 
were identified as having a bus fault in excess of the lowest circuit 
breaker rating, and required a more detailed analysis as outlined in the 
next section. 

 
B. Detailed Analysis of Stations Identified in the Bus Fault Summary 

 
The next step in the procedure for identifying potentially overdutied 
circuit breakers was to refer the results of the screening study to the 
facility owners for confirmation, and perform an individual breaker 
analysis (IBA) at each of the substations in question to determine if any 
of the circuit breakers were indeed overdutied. 
 
Of the 7 stations with bus fault levels greater than their lowest breaker 
rating, the results of the IBA showed 3 stations without any overdutied 
circuit breakers, and 4 stations with overdutied circuit breakers as 
described below: 
 
 
Fitzpatrick 345 kV / Entergy 
 

For a close-in single line to ground (1LG) fault on the line side of 
breaker 10052 at Fitzpatrick, with breakers R10 and R935 at Edic 
opening first, the breaker would have to interrupt 41.0 kA.  Similarly, 
for a three-phase (3LG) fault the breaker would have to interrupt 37.3 
kA.  Based on these results, breaker 10052 is effectively at its 1LG 
rating of 41 kA. 
 
Porter 230 kV / National Grid 
 
For various close-in faults on the 11, 12, 30, or 31 lines, with the 
remote ends opening first, the R320, R825, R120, R835, R110, or R845 
breakers would have to interrupt 18.5 to 18.7 kA.  This is in excess of 
their 18 kA rating. 
 
Pilgrim 138 kV / LIPA 
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For a close-in double line to ground (2LG) fault on the line side of 
breaker 1410 at Pilgrim, with the remote end of the line opening first, 
the breaker would have to interrupt 56.7 kA.  This is just above the 
breakers rating of 56.6 kA. 
 
Astoria West (and East) 138 kV / Con Edison 
 
With two Astoria steam units on the West bus, and all other generation 
in-service (NYPA Astoria and NRG GTs 10-13), Con Edison circuit 
breakers 1N, 2N, 8N, 9N, and 1S are overdutied. 
 
In 2007 an interim operating protocol was developed to limit the 
number of units connected to the Astoria West bus, thereby preventing 
the overduty.  In April 2008 a Memorandum-of-Understanding was 
signed by Con Edison, NRG and NYPA which continues certain 
provision of the interim operating protocol until the overdutied 
breakers can be replaced, with Con Edison committing to replace the 
breakers by the Summer 2010.  
 
In the event the base case conditions are modified to represent two of 
three Astoria steam units on the East bus, several 138 kV circuit 
breakers at Astoria East are overdutied.   The Astoria West interim 
operating protocol will be modified to address the overduty on the East 
by normally configuring two of three Astoria steam units on the West, 
unless for reliability reasons a different configuration is required. 
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5. CONCLUSIONS AND RECOMMENDATIONS 

 
The 2008 Fault Current Assessment shows that the most significant changes in 
fault current statewide occurred near the Gowanus substations due to the 
Gowanus series reactors being bypassed, and near Hillside and Watercure due 
to the Watercure 345/230 transformer being out of service. 
 
It should be noted that fault duty studies are intended to be conservative in 
nature in order to provide an adequate margin of design safety and reliability.  
The above assessment makes the conservative assumption that all generation 
and transmission is in service, when in actual real time operation not all 
generation and transmission is in service given transmission constraints, 
economic generation dispatch and forced outage rates.  Conversely, the NYISO 
has not taken into account other factors, such as reclosing, circuit breaker age 
or fault current asymmetry, which may lower breaker ratings or increase fault 
levels interrupted by the breakers.  Each facility owner has the responsibility 
for rating their equipment, and as such shall routinely evaluate the 
interrupting capability of its circuit breakers using its own methods or 
industry standards. 
 
Based on the above, the NYISO recommends the following for the referenced 
overdutied stations: 
 

1. Fitzpatrick: The overdutied circuit breaker should be replaced.  
Entergy has completed the engineering and procurement for a new 
circuit breaker, and it is scheduled to be replaced this year. 

 
2. Porter: The overdutied circuit breaker should be replaced.  National 

Grid is in the process of replacing all overdutied breakers at the 
substation. 

 
3. Pilgrim: The overdutied circuit breaker should be replaced, and LIPA 

will replace it next year. 
 

4. Astoria West:  The overdutied breakers should be replaced, and in the 
interim the Astoria West Operating protocol should be revised.  Con 
Edison has committed to replacing the five (5) overdutied circuit 
breakers at Astoria West before the summer 2010.   

 
 


