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 ENGINEERING ANALYSIS 

3.1 MODES OF OPERATION AND SCENARIOS  

 
The Connexus Sherburne Solar PV Project – 3.0 MW AC, Sherburne County, Minnesota facility 
power system under study includes one (1) basic Mode of Operation. 

 
1. Mode 1: Solar PV operating under normal conditions. 

 

 
3.2 ASSUMPTIONS AND CLARIFICATIONS 

 

 The short circuit contributions of photo-voltaic modules with inverters for any type of fault 
exist but are typically very low and can be negligible. 

 

 Unless otherwise provided, transformer X/R ratios are obtained from ANSI C37.010. 
 

 System voltage is modeled at 100% nominal. 
 

 Maximum clearing time (arc duration) is 2 seconds. This is based on IEEE Standard 1584-
2018, Annex B, Instructions and Examples. Even though a protective device may have a 
longer trip time for the calculated arc current, the time is limited for analysis purposes 
because it is reasonable to assume that a worker will either move away from the arc or 
be knocked away by the blast in 2 seconds. 

 

 Arc Flash Hazard Analysis and results are determined for the entire equipment and include 
a single incident energy value that is determined for the entire equipment enclosure based 
on worst case scenario. This is typical for all equipment including equipment that may 
have compartmentalized construction. 

 

 Power Electronics HEMK 600 VAC Frame 2 FS3190K inverter maximum AC fault current 
contribution is set to 32 milliseconds as per manufacturer recommendations. 

 

 For ungrounded PV installations, the inverter is equipped with an insulation monitor as 
standard. This detector monitors the insulation resistance of the array to ground, providing 
early indication of faults before leakage current may even be present.  Based on inverter 

manufacturer’s data we have not provided additional ground fault detection on 3000kVA 
transformer low voltage delta-connected side.  

 

 As per the inverter manufacturer, the AC line side of the inverter shows an LR filter in 
each phase and connected in series with the utility transformer. This LR filter might reduce 
the short circuits on the system. However, the system model included in this study has a 

conservative approach by not including the LR filter. In addition, the power study includes 
the (1) LR filter connected between each phase of the AC line to ground as shown on the 
inverter manufacturer shop drawings and modeled in the power study one line diagram. 

 

 CT ratio for recloser relay was assumed 1000:1. 
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 Auxiliary transformer primary 7.2kV feeder tap location was assumed to be located 
at the load side of the main site disconnect (SWGR). 

 

 The main electrical switchgear (SWGR) incident energy is calculated at the line-side of the 
SWGR main load interrupter switch.  The incident energy value is applied to all three (3) 

vertical sections of the SWGR.  One (1) arc flash label will be provided for each vertical 
section. 

 

 The inverter (INV) incident energy is calculated at the line-side of the inverter main 
circuit breaker.  The incident energy value is applied to all five (5) vertical sections 
of the inverter.  One (1) arc flash label will be provided for each vertical section. 
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