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Short Circuit Work affectsShort Circuit Work affects
System ReliabilitySystem Reliability

• Relay Misoperations – Fail to Operate or 
Operate When They Shouldn’t

• Equipment Damage due to Failure to 
Operate Relays

• Circuit Breakers and Other Equipment 
Failure because not Properly Rated 



Power System Operational Power System Operational 
ReliabilityReliability

• Correct Relay Operation

• Correct Breaker Ratings

• Reliability Depends on Accurate Fault 
Current Calculations



Reasons to Form Regional Short Reasons to Form Regional Short 
Circuit Working GroupCircuit Working Group

• The interconnected system requires 
cooperation between everyone for 
accurate short circuit data.

• There was no formalized mechanism in 
place by WECC or other Arizona regional 
groups for coordination of the short circuit 
case



SWAT SCWG Footprint SWAT SCWG Footprint 



4 Main Areas of Work4 Main Areas of Work

• Annual Operating Case

• Common Impedance Maps

• Common Study Methodologies

• Annual Standards Review



Annual Short Circuit Operating Annual Short Circuit Operating 
CaseCase

• Improved Short Circuit Data for Relay Settings

• Improved Short Circuit Data for Breaker Duty 
Evaluations

• Improved Short Circuit Data for Safety Grounding and 
Arc Flash Evaluation

• Improved Reliability of System Operation and Safety of 
Maintenance Personnel



Common Impedance MapsCommon Impedance Maps

• Useful for seeing Short Circuit Case and 
Planning Case Updates

• One set of maps reduces duplication of effort

• Easy to make changes for annual operating 
case by marking drawings



Common MethodologiesCommon Methodologies

• One set of breaker methodologies chosen 
for the jointly owned stations

• Other methods, such as safety grounding, 
etc. developed as guidelines 

• Information sharing forum



Annual Standards ReviewAnnual Standards Review
• Breaker Duty Studies, TRV Studies, Switching 

Studies, and Safety Grounding Studies based on 
standards

• Standards can change without a change in study 
methodologies

• Annual review of standards changes to 
determine if study methodology changes 
required



SWAT SCWG AccomplishmentsSWAT SCWG Accomplishments
• Webpage setup and linked to SWAT Website

• Charter (Scope) Finalized

• All SWAT Transmission Owners joined

• 6 meetings held since starting in January

• Monthly meeting schedule

• Impedance Map Plan Developed

• Working on Combining First Case



SWAT SWAT WebpageWebpage



SWAT SCWG WebpageSWAT SCWG Webpage



SWAT SCWG CharterSWAT SCWG Charter



SWAT SCWG WebpageSWAT SCWG Webpage



SWAT SCWG WebpageSWAT SCWG Webpage



Impedance Maps WorkImpedance Maps Work
• Most Impedance Maps Are Out of Date

• List of Items to be Placed On Maps Developed

• A Single Set of Impedance Maps to be Generated

• Requested SWAT to Develop WestConnect Funding of 
Impedance Map Generation

• Only 2 WestConnect Members not Members of SWAT SCWG



SWAT SCWG WebpageSWAT SCWG Webpage



Combined CaseCombined Case

• Plan Developed

• Conversions Currently being Checked

• Zones for Members being Developed

• Equivalents to be Checked

• Cases to be Combined



Future WorkFuture Work
• Combine CCPG SCWG Case

• Combine STEP SCWG Case (if developed)

• Develop Common Methodologies

• Review of Standards

• Start on next Annual Case and Impedance Maps 
Update (refinements)



Future RefinementsFuture Refinements

• Add Mutual Coupling

• Add Line Charging Capacitance 

• Add Motors 

• Check Transformer, Line, Shunt, 
Generator, and Load Data



Questions?Questions?
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