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1.3. Steady State Power Flow Analysis 
Power flow and contingency analyses were performed to identify and mitigate any thermal or voltage 
issues on the Minnkota system caused by the DISIS-2018-001 projects. Analyses were performed for 
summer peak and summer shoulder conditions.  
 
MPC non-converged voltage violations are summarized in Table 13. Thermal constraints are summarized 
in Table 14, and voltage constraints are summarized in Table 15. 
 

1.4. Transient Stability Analysis 
Transient stability analysis was performed to identify and mitigate any transient stability issues on the 
MPC system caused by the addition of the DISIS-2018-001 projects. Transient stability analysis was 
performed for summer shoulder conditions.  
 

 
These violations are shown across both the benchmark and study cases 

with little to no difference between the two cases. The identified violations were considered pre-existing 
and not due to the addition of the DISIS-2018-001 Phase 2 projects. Details on the MPC facilities which 
show violations are found in Appendix C.  
 
The identified violations will be monitored and further evaluated in the Phase 3 study for further impact.  
 

1.5. Conclusion 
Thermal, voltage, and transient stability constraints were identified on the MPC system for the DISIS-
2018-001 ASA projects. The stability constraints were determined to be pre-existing and not attributable 
to the DISIS-2018-001 projects. The required Nus to address the identified thermal and voltage issues 
are listed in Table 2, Table 3, and Table 4 above. Upgrade costs assigned to the DISIS-2018-001 projects 
total to $12,500,000 in planning level estimates. 
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2.5. Performance Criteria 
MPC Significantly Affected Facilities (SAF), ERIS constraints, and NRIS constraints were identified in 
accordance with the MPC Transmission Planning BPM and MPC Planning Criteria. 
 
2.5.1. Significantly Affected Facilities 
SAF are identified as any transmission facility, 69 kV and above, for which all the following conditions 
exist: 

• In the post-project case, the facility exceeds its applicable thermal or voltage rating. 

• The increase in the loading of the facility from the pre-project to the post-project case is greater 
than 1 MVA. 

• The project has greater than 3% TDF or 0.01 p.u. change in voltage. 
 
2.5.2. ERIS Maximum Impact Criteria 
ERIS constraints are SAF that meet the following criteria. 

• Thermal 
o The study project has a larger than twenty percent (20%) distribution factor on the overloaded 

facilities under post-contingent conditions or five percent (5%) distribution factor under 
system intact conditions, or 

o The overloaded facility or the overload-causing contingency is at the study project’s POI, or 
o The impact due to the new facility is greater than or equal to twenty percent (20%) of the 

applicable facility rating of the overloaded facility. 
o The cumulative impact of the group of study generators is greater than twenty percent (20%) 

of the rating of the facility and the impact of the study generator is greater than five percent 
(5%) of the rating of the facility. 

• Voltage 
o The voltage change due to the study project is greater than 0.01 per unit of the nominal 

system voltage. 
o The cumulative impact of the group of study generators is greater than 0.01 per unit of the 

nominal system voltage and the impact of the study generator is greater than 0.003 per unit. 
 
2.5.3. NRIS Maximum Impact Criteria 
When performing affected system analysis to determine the impacts of neighboring providers’ queued 
generation interconnection requests on the Minnkota system, standard transmission service impact 
criteria are applied for NRIS requests. NRIS thermal constraints are SAF that meet the following criteria. 

• The study project has a larger than three percent (3%) distribution factor on the overloaded 
facilities under post-contingent conditions or five percent (5%) distribution factor under system 
intact conditions. 

 

2.6. Thermal Constraints 
MPC thermal constraints for the summer peak and summer shoulder cases are summarized in Table 14. 
Each facility in the table is a constraint for the GIPs listed in the “ERIS Constraint” and “NRIS Constraint” 
columns. Note that all projects under study only flagged on the NRIS criteria. 
 
There are no MPC thermal constraints for NERC P0 (system intact) conditions in the summer peak or 
summer shoulder cases. Thermal constraint details for NERC P1, P2, P4, P5, and P7 (post-contingent) 
conditions are provided in Appendix B. 
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