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Executive Summary 
 
A Transmission Service Request (TSR) for 50 MW from the Wyodak facilities to the east 
bus of the Rapid City DC Tie (RCDC) was studied to determine the effects on the 230 kV 
transmission system.  The timeframe for this study is summer 2011.  The base case was 
updated with appropriate load and topology data for 2011, including the planned South 
Rapid 100 MVAR fast switching capacitor bank.  With this capacitor bank in place each 
N-1 contingency was studied at different MVAR levels up to 100 in steps of 25.  The 
RCDC was set up to transfer 250 MW from the west bus to the east bus (the RCDC is 
currently capable of transferring 200 MW).  This ensured that the worst case scenario 
was simulated.   
 
Given the heavy summer loads and the additional TSR a power flow solution could not 
be reached for outages of certain 230 kV lines.  An outage of the Hughes to Lookout or 
West Hill to South Rapid lines caused severe overloading on the remaining 230 kV lines, 
this coupled with severe voltage mismatches made it impossible to converge to a 
solution.  To mitigate these issues the addition of a Tekla to Osage 230 kV line was 
examined.  With this addition the N-1 contingencies were all mitigated (see appendix A).   
 
For the TSR to be implemented it is recommended to expand the 230 kV system with the 
addition of the Tekla to Osage line.  It is further recommended that the RCDC be 
expanded as this 50 MW TSR was considered to be in addition to the 200 MW that the 
RCDC is capable of. 
 
Introduction 
 
This study was performed in response to a Transmission Service Request (TSR).  The 
TSR is for transmitting 50 MW from Wyodak to the east bus on the Rapid City DC Tie 
(RCDC) in the 2011 timeframe.   
 
Study Procedure 
 
To perform this study a WECC approved 2011 heavy summer base case was used.  This 
case was then updated with the required loading and topology for the BHP service 
territory.  Also, Basin Electric provided an update for their 2011 heavy summer loading 
and topology.   
 
In order to provide an accurate look at the ability of the transmission system to handle 
this request the worst case scenario was looked at.  This 50 MW is to be transferred from 
the Wyodak bus to the RCDC east bus over the 230 kV system.  To make this a worst 
case scenario the 50 MW was considered on top of the 200 MW capability of the RCDC.  
The power flow solution was set up with 250 MW flowing from the west bus to the east 
bus with 100% of 2011 summer peak loads.  Then N-1 contingencies were examined.  
With the addition of the South Rapid 100 MVAR capacitor bank the contingencies were 
run at different MVAR levels of the South Rapid cap; starting at 25 and increasing by 
steps of 25 to 100 MVAR.  First an outage of a 230 kV line was taken and then solved 



for.  Next the South Rapid capacitor was increased by steps of 25 MVAR to see the 
effects of this fast acting capacitor on the transmission system.   
 
Analysis 
 
With the extra loading on the 230 kV system an outage of any of the 230 lines from 
Wyodak to Rapid City caused severe problems.  With certain outages such as the 
Lookout to Hughes or West Hill to South Rapid lines the power flow software could not 
reach a solution.  To mitigate this issue the addition of a Tekla to Osage 230 kV line was 
examined.  With the addition of this line all of the system issues related to N-1 
contingencies were mitigated (appendix A). 
 
Recommendations 
 
It is the recommendation of this report that the transfer of 50 MW from Wyodak to the 
RCDC not be implemented until the 230 kV system is expanded.  Also this study 
simulated transferring 250 MW across the RCDC; currently the RCDC can only handle 
200 MW.  Therefore it is also recommended that this TSR not be implemented until the 
capacity of the RCDC is increased. 



Appendix A 
 
 

50 MW West To East Cluster Study* 

Outage RCSouth Cap Worst Violation 
WHL-RCSouth 230 25 MVAR Did Not Solve 
LKO-HGH 230 Did Not Solve 
WHL-RCSouth 230 50 MVAR NoViolations 
LKO-HGH 230 Sturgis @ 0.865 
WHL-RCSouth 230 75 MVAR NoViolations 
LKO-HGH 230 NoViolations 
WHL-RCSouth 230 

100 MVAR 
NoViolations 

LKO-HGH 230 NoViolations 
      
*For this study RCGen is 5 with 2011 Heavy Summer Loads  
*The Tekla to Osage 230 line planned for 2012 was added to this case 

 


