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Introduction 
 

ÁCollaboration with Rocky Mountain Power 

Á2 MWAC nominal central plant PV systems (prospective)  

ÁThree feeder locations 
ÁToquerville 11, southwestern Utah 

ÁDelta 11, central Utah 

ÁTerminal 19, northern Utah 

ÁTechnical and performance analyses 

ÁPLEASE NOTE: Not intended to be a complete interconnection 
analysis 
ÁPV type, size, and location specific; changing any of these would change 

the results 

ÁNo system protection impacts were studied, a necessary aspect 

ÁOther load periods and using local irradiance may reveal other impacts 

Á IEC 61000-4-15 flicker standards would differ from IEEE Std 141-1993 



Technical Analysis Approach 
 

ÁTime-series analysis 
ÁOpenDSS analysis software 

ÁFeeder models converted from utility software models 

ÁSource and transformer impedances 

ÁOther feeders on substation 

ÁLoad periods ς one week, one second resolution 
ÁPeak penetration period 

ÁPeak load period 

ÁPV profiles 
ÁHigh variability from actual system in Colorado 

ÁDuplicated for entire week 

ÁUnity PF output  

ÁSunrise/sunset adjustments 



Load Profile Example ς Toquerville 
11 Peak Penetration Period 

Sunday 



PV Output Profile 



Integration Impact Analysis 

ÁMaximum and Minimum Voltages (ANSI C84.1) 

ÁFeeder demand reduction 

ÁVoltage regulation equipment operations (LTC) 

ÁVoltage flicker (IEEE Std 141-1993) 
Á100% to 0% PV output  



Toquerville 11 

ÁPV system 1.3 miles 
from substation 

Á2 MW system is 63% of 
annual feeder peak load 

ÁOne fixed 600 kVAr 
capacitor bank 

ÁLTC settings ς 123 V, 2 V 
bandwidth, 60 second 
delay 

All Phases 



Toquerville 11 ς Peak Penetration 
Period - Maximum Voltages 

Without 

PV 

With PV 124 V 

Max 



Toquerville 11 - Peak Penetration 
Period - Minimum Voltages 

Without PV 

120.9 V Min 
With PV 

121.2 V Min 



Toquerville 11 - Peak Penetration 
Period ς Demand Without PV 

1658 kW Max 

5:30 PM ----- kW 

----- kVAr 



Toquerville 11 - Peak Penetration 
Period ς Demand With PV 

1462 kW Max 

-196 kW 
----- kW 

----- kVAr 



Toquerville 11 - Peak Penetration 
Period ς PV Percent Penetration 

201.2% Max 

Sunday 


