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3.4.2. Transient-Period Damping Criteria 
Machine rotor-angle oscillations were monitored using the criteria below, which does not apply to bus 
voltages. 

• For disturbances (with faults): SPPR (maximum) = 0.95; Damping Factor (minimum) = 5% 

• For line trips: SPPR (maximum) = 0.90; Damping Factor (minimum) = 10% 
 
The Damping Factor is calculated from the Successive Positive Peak Ratio (SPPR) of the peak-to-peak 
amplitude of the rotor oscillation. SPPR and the associated Damping Factor will be calculated as: 

• SPPR = Successive swing amplitude / previous swing amplitude, and 

• Damping Factor = (1 - SPPR) * 100 (in %) 
 
3.4.3. Distance Relaying – Apparent Impedance Transient Criteria 
Apparent impedance swings on all lines were monitored, after fault clearing, against a three-zone ohm 
(or offset impedance) circle characteristic. Apparent impedance transient swings into the inner zones 
(Circles A or B) are considered unacceptable unless documentation is provided showing the actual relays 
will not trip for the event. 
 

3.5. Transient Stability Analysis Results 
The detailed transient stability results are summarized in Appendix C.  
 

 
 

 
The relay margin violations are considered invalid for this reason.  

 
The voltage violations are considered invalid for those reasons. None of 

the reported relay margin or voltage violations are valid and therefore are not contributed to the DISIS-
2020-001 projects. 
 

3.6. Conclusion 
No transient stability violations were observed for the DISIS-2020-001 projects. 
 
The detailed transient stability results are summarized in Appendix C.  
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4. Cost Allocation 
The cost allocation of Network Upgrades reflects responsibilities for mitigating system impacts. 
 

4.1. Required Network Upgrades 
There are no network upgrades required to be mitigated. 
 

4.2. Cost Allocation Methodology 
A generator in the DISIS-2020-001 ASA will participate in mitigating a thermal constraint if the 
constrained facility is identified as an ERIS or NRIS constraint for that generator. Costs are allocated 
based on a pro-rata share of the MW impact of each impacting generator. 
 
The MW impact of each ASA study generator is calculated using the distribution factor of each 
generator. The cost of each NU is allocated based on the pro rata share of the MW contribution from 
each generating facility on the constraints mitigated by the NU. The methodology to determine the cost 
allocation of NU is: 
 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐴 𝐶𝑜𝑠𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑁𝑈 = 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑁𝑈 ×
𝑀𝑎𝑥(𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐴 𝑀𝑊 𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑜𝑛 𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡)

∑ 𝑀𝑎𝑥(𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝑖 𝑀𝑊 𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑜𝑛 𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡)𝑖

 

 
A generator will participate in mitigating a voltage constraint if the generator has an impact greater than 
0.003 per unit of the nominal bus voltage. Costs are allocated based on a pro-rata share of the voltage 
impact of each impacting generator. 
 
4.2.1. Cost Allocation 
The Distribution Factor (DF) from each generating facility was calculated on the thermal constraints 
identified in the steady-state analysis. For each thermal constraint, the maximum MW contribution 
(increasing flow) from each generating facility was calculated. The MW contribution of a generating 
facility was set as zero if the constraint is not categorized as a constraint for that specific generating 
facility. The maximum MW contribution on each constraint is provided in Appendix D. 
 
Cost allocation of a steady-state or a transient stability voltage constraint driven NUs was determined 
from the voltage impact each project has on the most constrained bus under the most constraining 
contingency1. The voltage impact of each project was calculated by locking all voltage-regulating 
equipment in the model and backing out each project one at a time to identify each project’s impact on 
the constraint. The impact of each project on each voltage constraint is provided in Appendix D. 
 
Cost allocation of voltage constraint driven NUs was determined from the voltage impact each project 
has on the most constrained bus under the most constraining contingency. The voltage impact of each 
project was calculated by locking all voltage-regulating equipment in the model and backing out each 
project one at a time to identify each project’s impact on the constraint. The impact of each project on 
each voltage constraint is provided in Appendix D. 
 
The cost allocation for each NU is calculated based on the MW or voltage impact of each generating 
facility. Details are provided in Appendix D.  
 

 
1In the stability analysis, for contingencies that resulted in non-convergence in power flow, the voltage impact was 
taken from the stability models at system intact condition. 
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