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SUMMARY 

The GEN-2015-045 Interconnection Customer has requested a modification to its 20 MW 
Interconnection Request.  This system impact restudy was performed to determine the effects 
of reducing the installed capacity from the previously requested 20 MW to 10.3 MW and 
relocating the generator connection from GEN-2015-092 to GEN-2014-057. The point of 
interconnection (POI) for GEN-2015-045 remains at the American Electric Power (AEPW) 
Lawton East Side-Sunnyside (Terry Road) 345kV. 
 
This study was performed by Siemens PTI to determine whether the request for modification is 
considered Material.  A short circuit analysis, power factor analysis, a low-wind/no-wind 
condition analysis, and stability analysis was performed for this modification request. The study 
report follows this executive summary.   
 
The generating facility will be required to maintain a 95% lagging (providing VARs) and 95% 
leading (absorbing VArs) power factor at the POI. The interconnection customer does not 
require installation of additional reactive power support to offset the capacitive effect on the 
transmission network caused by the project’s transmission line and collector system during low-
wind/no-wind conditions. 
 
The restudy showed that no stability problems were found during the summer and the winter 
peak conditions.  Additionally, the project wind farm was found to stay connected during the 
contingencies that were studied and, therefore, will meet the Low Voltage Ride Through (LVRT) 
requirements of FERC Order #661A.  The requested modification is not considered Material.   
 
It should be noted that this study analyzed the requested modification to reduce the installed 
capacity from 20 MW to 10.3 MW and relocate the generator connection from GEN-2015-092 
to GEN-2014-057. Powerflow analysis was not performed.  This study analyzed many of the 
most probable contingencies, but it is not an all‐inclusive list and cannot account for every 
operational situation. It is likely that the customer may be required to reduce its generation 
output to 0 MW, also known as curtailment, under certain system conditions to allow system 
operators to maintain the reliability of the transmission network. 
 
Nothing in this study should be construed as a guarantee of transmission service or delivery 
rights.  If the customer wishes to obtain deliverability to final customers, a separate request for 
transmission service must be requested on Southwest Power Pool’s OASIS by the customer.  
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A: CONSULTANT’S MATERIAL MODIFICATION 

STUDY REPORT 

See next page for the Consultant’s Material Modification Study report. 
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Legal Notice
This document was prepared by Siemens Industry, Inc., Siemens Power Technologies 
International (Siemens PTI), solely for the benefit of Southwest Power Pool. Neither Siemens 
PTI, nor parent corporation or its or their affiliates, nor Southwest Power Pool, nor any person 
acting in their behalf (a) makes any warranty, expressed or implied, with respect to the use of 
any information or methods disclosed in this document; or (b) assumes any liability with 
respect to the use of any information or methods disclosed in this document.

Any recipient of this document, by their acceptance or use of this document, releases 
Siemens PTI, its parent corporation and its and their affiliates, and Southwest Power Pool
from any liability for direct, indirect, consequential or special loss or damage whether arising 
in contract, warranty, express or implied, tort or otherwise, and irrespective of fault, 
negligence, and strict liability.
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Executive Summary
The customer for interconnection Request for GEN-2015-045 has requested a modification to 
its request. The modification request includes the reduction of installed capacity from 
previously requested 20 MW to 10.3 MW. Additionally, the generator connection will be 
moved from GEN-2015-092 to GEN-2014-057. Siemens PTI was retained to conduct a 
System Impact Study to assess the effects of proposed modifications on Southwest Power 
Pool (SPP) power system.

The study was performed using 2017 Winter Peak, 2018 Summer Peak, and 2026 Summer 
Peak stability packages provided to Siemens PTI by SPP. The packages include the power 
flow data, sequence data and the dynamic model data for SPP system. The proposed 
changes were applied to the cases with project at its full output and stability was tested using 
computer simulations.

Reactive power analysis, short circuit analysis for buses up to 5 levels away from the point of 
interconnection and transient stability simulations for multiple fault scenarios were performed 
as a part of this study.

The results of the reactive power analysis illustrate that the project does not add capacitive 
contribution to the shared point of connection with GEN-2014-057. The Interconnection 
Customer does not require installation of additional reactive support to prevent reactive power 
injection into the transmission system during low and zero generation scenarios.

Power factor requirements for the interconnecting facility will be in guidance with SPP Open 
Access Transmission Tariff. The interconnecting customer is required to meet 0.95 lagging 
(providing vars) and 0.95 leading (absorbing vars) power factor at the Point of 
Interconnection.

For transient stability simulations, the model parameters of the project were added to the 
stability package and 20-second flat runs were simulated to ensure proper initialization and 
dynamic response. A total of 48 faults including three phase faults, prior outage, and stuck 
breaker scenarios were simulated for each stability package to evaluate project’s dynamic 
response. The faults were chosen from the list provided and approved by SPP based on their 
proximity and relevance to the project and system topology. The analysis shows good 
response from the project to the system transients. The project stays on-line and shows a 
stable response during fault simulations.

This report concludes that the requested modifications to the interconnection request do not 
cause any adverse effects on SPP system.
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Section

1
Introduction
Siemens PTI performed a System Impact Study to analyze the impact of requested 
modifications to GEN-2015-045 interconnection on SPP system. The project will have 
installed capacity of 10.3 MW with 12 x 0.858 MW HICO Inverters. This report describes the 
electrical model used for the project and summarizes the results of the study.

Figure 1-1 shows the previous configuration of the project. The project was connected to 
GEN-2015-092 and had installed capacity of 20 MW. Figure 1-2 shows the new power flow 
model used to represent the project for this study. The project is connected to the system in a 
radial arrangement through 168 MVA main transformer and 26-mile gen-tie transmission line. 
Siemens PTI investigated the ratings for main transformers for GEN-2015-092 and 
GEN-2014-057 and the interconnecting customer confirmed the nominal voltage of the high 
side of the main transformer to be 354 kV. Thus, the effective nominal tap for these 
transformers were changed from 1.00 to 1.026 to accurately model the equipment. Per the 
modification request, the following changes were made to the existing power flow cases:

The installed MW capacity for the generating facility was reduced from 20 MW to 
10.3 MW.

The generator connection was changed from GEN-2015-092 to GEN-2014-057.

The power flow data and dynamic model parameters used for GEN-2015-045 in this study 
are provided in Appendix A.

The report contains the results of reactive power analysis, short circuit analysis and dynamic 
stability analysis using the modified data. The study was performed using the stability 
packages mentioned below. 

1. 2017 Winter Peak
2. 2018 Summer Peak 
3. 2026 Summer Peak

The analysis was performed PSS®E version 33.12 software. The response of the model is 
described in following sections. 
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Figure 1-1. Previous Configuration for GEN-2015-045

Figure 1-2: New Configuration for GEN-2015-045
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Section

2
Reactive Power Analysis
Reactive power analysis was performed to calculate the shunt inductance capacity required 
to offset the capacitive effects of the project’s collector system and transmission lines on the 
point of interconnection for a low wind / no wind scenario.

The analysis was performed for 2017 Winter Peak, 2018 Summer Peak and 2026 Summer 
Peak cases. For this purpose, the generator status was set to out-of-service for all the units 
connected to same POI while their respective collector systems and transmission network 
remained in service for low or no wind conditions. 

Figure 2-1 below displays the results of the reactive power study for 2017 Winter Peak case 
with previous configuration of the project. As previously defined by the studies of 
GEN-015-092 and GEN-2014-057, 3.8 Mvar and 35 Mvar shunt reactors were added to the 
simulated case to compensate for the capacitive effects from the collector systems of the 
respective projects during low/no wind scenarios. 

Figure 2-2 shows the results of the analysis after modification for 2017 Winter Peak case. 
The shunt reactors defined for the GEN-2014-057, and GEN-2015-092 were kept in the case.

The comparison of Figure 2-1 and Figure 2-2 illustrates that the project has no capacitive 
contribution to the flow at the POI during low/no wind scenario. 

The analysis concludes that the project does not require additional means of reactive power 
control as it reduces the net reactive flow into the main transformer it shares with 
GEN-2014-057.
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Figure 2-1: Reactive Power Analysis results for 2017 Winter Peak 
case with GEN-2015-045 before modification

Figure 2-2. Reactive Power Analysis results for 2017 Winter 
Peak case with GEN-2015-045 after modification
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Section

3
Short Circuit Analysis
The short circuit analysis was performed on 2017 Winter Peak, 2018 Summer Peak and 
2026 Summer Peak power flows using modified model data. 

The analysis involved applying 3-phase faults and single-phase faults on buses located up to 
five levels away from the point of interconnection. The detailed results for this study are 
available in Appendix B.

Table 3-1 provides a summary of change in fault currents in percentages. The table provides 
the maximum percentage increase in fault currents at POI in 3 cases with modified models. 
The analysis shows no major effects of the new configuration on SPP system.

Table 3-1: Increase in fault currents due to
modification of models

Case
Maximum increase –

3-phase faults (%)
Maximum increase –

Single phase faults (%)

2017WP 0.27% 0.47%

2018SP 0.23% 0.43%

2026SP 0.23% 0.43%
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Section

4
Stability Analysis
The transient stability was tested using the data from the modification request in 2017 Winter 
Peak, 2018 Summer Peak and 2026 Summer Peak stability packages using PSS®E version 
33.12 software. 

Steady state response was verified in these scenarios by simulating a 20 seconds flat run to 
ensure proper initialization. Transient stability was tested using rigorous fault simulations 
including three phase faults, faults with prior outage and stuck breaker scenarios. 48 faults 
were selected from faults provided by SPP and faults used in DISIS-2015-002 report 
submitted to SPP for GEN-2015-045 based on their geographical closeness to the project 
and system topology. 

The descriptions of the faults used are provided in Appendix C. Table 4-1 summarizes the 
results of the transient stability analysis. The project showed a stable response to system 
transients caused by the faults. The results of the fault simulations have been attached as 
plots in Appendix D.

Table 4-1: Transient Stability Analysis results
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Section

5
Conclusion
Siemens PTI performed this study to assess the impact of the requested modifications to 
interconnecting GEN-2015-045 BESS facility. The changes include reduction in installed 
capacity to 10.3 MW and relocation of the generator connection to GEN-2014-057.

The reactive power analysis performed to estimate the size of shunt reactor required to offset 
the capacitive effects of the project’s collector system and transmission line during no wind/ 
low wind scenario indicates that no additional reactive power support is required owing to no 
capacitive contribution from the project.

The short circuit analysis showed the project does not have any major adverse effects on the 
system. The maximum increase in fault current is 0.27% and 0.47% for 3-phase faults and 
single-phase faults in 2017 Winter Peak scenario.

The stability analysis demonstrates project’s stable response to system transients. There 
were no impacts on SPP system stability and recovery during the simulations. The project 
stayed on-line for all fault simulations and showed a good recovery and stable operation. 
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Appendix

A
Modeling Data for GEN-2015-045
A.1 Power flow data

GEN-2015-045 BATTERY 10.3 MW (12 X 1.0MVA)
SPP

600,'G15-045-GEN ',   0.4800,2,   1,   1,   1,1.00000,  70.6396,1.10000,0.90000,1.10000,0.90000
701,'G15-045-GSU ',  34.5000,1,   1,   1,   1,1.01414,  38.0857,1.10000,0.90000,1.10000,0.90000

0 / END OF BUS DATA, BEGIN LOAD DATA
511965,'AU',1,   1,   1,     0.300,     0.145,     0.000,     0.000,     0.000,     0.000,   1,1,0
0 / END OF LOAD DATA, BEGIN FIXED SHUNT DATA
0 / END OF FIXED SHUNT DATA, BEGIN GENERATOR DATA

600,'1 ',    10.300, -4.632,     6.160, -6.160,1.00000,     0,    12.000, 0.00000E+0, 1.00000E+0, 0.00000E+0, 
0.00000E+0,1.00000,1,  100.0,    10.300,     0.000,   1,1.0000,   0,   1.0,   0,   1.0,   0,   1.0,1, 1.0000
0 / END OF GENERATOR DATA, BEGIN BRANCH DATA

701,511965,'1 ', 3.86000E-4, 2.16800E-3,   0.00000,    0.00,    0.00,    0.00,  0.00000,  0.00000,  0.00000,
0.00000,1,2,   0.00,   1,1.0000
0 / END OF BRANCH DATA, BEGIN TRANSFORMER DATA

600,   701,     0,'1 ',1,2,1, 0.00000E+00, 0.00000E+00,1,'XFR-BT      ',1,   1,1.0000,   0,1.0000,   0,1.0000,
0,1.0000,'            '
8.36800E-3, 5.94140E-2,    14.40

1.00000,   0.000,  30.000,    14.40,    14.40,    14.40, 0,      0, 1.05000, 0.95000, 1.05000, 0.95000,   3, 0, 
0.00000, 0.00000,  0.000
1.00000, 0.000
0 / END OF TRANSFORMER DATA, BEGIN AREA DATA
Q

A.2 Dynamics model data 

// GEN-2015-045 Battery 10MW
// 11 x HICO 0.91MW / 1.0MVA

600 'USRMDL' 1  'REGCAU1'  101   1    1   14    3    4      1
0.10000E-01   10.000      0.10000 -3.0000 1.0000
1.1000      0.10000       0.0000 -0.12000      0.10000
0.0000       999.11 -999.11      0.65000      /

600 'USRMDL' 1  'REECCU1'  102    0    5    45   7   6
0          0       1       0       1

0.90000          1.1000         0.50000E-01 -0.10000E-01     0.10000
2.0000         0.12000 -0.10000E-01      0.0000         0.50000E-01

0.60000 -0.60000          1.1000         0.90000          1.0000
1.0000         0.90000          100.00         0.10000          99.000

-99.000          1.0000 -1.0000          1.2000         0.20000
0.45000         0.10000         0.47000         0.80000         0.89500
0.80000         0.91000          1.0000         0.45000         0.10000
0.47000         0.80000         0.89500         0.80000         0.91000
1.0000         0.10000E+06      1.0000          1.0000          0.0000      /

6001 'VTGTPAT'     600      600  '1 ' -99.000   1.1000    1.0000      0.10000E-01  /
6002 'VTGTPAT'     600      600  '1 ' -99.000   1.1500   0.50000      0.10000E-01  /
6003 'VTGTPAT'     600      600  '1 ' -99.000   1.1750   0.20000      0.10000E-01  /
6004 'VTGTPAT'     600      600  '1 ' -99.000   1.2000   0.10000E-01  0.10000E-01  /
6005 'VTGTPAT'     600      600  '1 '   0.45000   99.000   0.15000      0.10000E-01  /
6006 'VTGTPAT'     600      600  '1 '   0.65000   99.000   0.30000      0.10000E-01  /
6007 'VTGTPAT'     600      600  '1 '   0.75000   99.000    2.0000      0.10000E-01  /
6008 'VTGTPAT'     600      600  '1 '   0.90000   99.000 3.0000      0.10000E-01  /
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Appendix

B
Short Circuit Analysis Results
The detailed results for short circuit analysis are presented below
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Appendix

C
Transient Stability Analysis Faults 
Descriptions
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Appendix

D
Transient Stability Plots

Transient stability plots are provided in a separate PDF file
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