
 

 

Appendix A 

    System Impact Study



 





 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

El Centro System Impact Study 

February 14, 2006 
K.R. Saline & Associates, PLC 
 
 
 
An Analysis for: 
Imperial Irrigation District, “IID” 
 
 

Investigating the impact of 
85MW re-powering of the El Centro #3 

Plant in 2009 
 



 



 

El Centro System Impact Study    February 2006 i 

EXECUTIVE SUMMARY 
The Imperial Irrigation District, “IID”, in response to an OATT request (GI-2005-8), contracted 
with K.R. Saline & Associates, PLC to perform a System Impact Study,  “SIS”,  to investigate the 
impact of an 85MW re-powering of El Centro Unit 3 by the summer of 2009.  The study 
investigated the impact of the generation connected at the existing 92kV El Centro substation. 
Sensitivity cases were created to review the maximum existing and queue generation 
interconnected to the IID transmission system.  
 
This SIS included power flow, stability, and short circuit impacts to both the IID and 
interconnected transmission systems. The El Centro facility is proposed to primarily meet the 
summer demand resource therefore the 2009 heavy summer scenario was reviewed for this 
analysis. The project has quick start capability and was reviewed for off peak power flow impact. 
The new resource was scheduled directly to IID as a network resource serving IID loads.   
 
The interconnection of the proposed generating facility to the existing El Centro 92kV 
transmission system was found to have no significant impact on the IID system as shown by the 
lack of overload and voltage violations.  The addition of the facility did not have significant impact 
on neighboring transmission systems as shown by the minimal change to IID’s tie-lines.   
 
The stability analysis concluded the addition of the facility had no significant impacts on the IID 
or neighboring transmission systems.   
 
The short circuit analysis found that no facility interrupting capability rating violations would 
occur due to the increase in short circuit duties resulting from the generator addition. The 
incremental impact of the facility on short circuit levels at the interconnection busses was very 
minimal and no facility interrupting capability rating violations are anticipated on neighboring 
utility systems. 
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INTRODUCTION 
The Imperial Irrigation District, “IID”, in response to an OATT request (GI-2005-8), contracted 
with K.R. Saline & Associates, PLC to perform a system impact study to investigate the impact of 
an 85MW re-powering of El Centro Unit 3 in 2009.  The study investigated the impact of the 
generation connected at the existing 92kV El Centro substation. Sensitivity analysis was also 
performed to identify any impact to the system due to the addition of the project when all IID 
facilities were generating. 
 
The 85MW El Centro facility was reviewed for power flow, stability and short circuit impacts pre 
and post contingency. 

MODEL DETAILS 
The study was conducted using General Electric’s Positive Sequence Load Flow (PSLF) version 
13.1 for both power flow and stability. 
 
The base case for this study was developed from the 2008 WECC Heavy Summer Approved case 
with changes to the system to reflect IID’s detailed system and anticipated changes in IID’s load 
by 2009. Generation higher in IID’s queue was included. 
 
The IID detailed system was upgraded to include the following changes: 

• Highline & Pruett 92kV upgrades 
o Highline-Drop 4 92kV line 
o Highline-Holtville 92kV line 
o Pruettap 92kV bus added to loop in the Pruett-El Centro 92kV line 
o SIGCtap-Pruettap 92kV jumper added 
o Pruettap-Highline 92kV line added (formerly the Highline-SIGCtap 92kV line) 

• E-O 92kV line (El Centro-Imperial-Panno-Brawley) added 
• Moved Jefferson 92kV load and bus to the Avenue 58-Avenue 48 92kV line 
• Removed El Centro 230/161kV transformer, relocated at Bannister 
• Coachella Valley 161/92kV transformer upgraded to 225MVA 
• Added second Avenue 58 161/92kV 125MVA transformer 
• Added 230/92kV 300MVA transformer at El Centro 
• Capacitor Additions: 

o Avenue 58 92kV: 24.5MVAR 
o Avenue 42 92kV: 24.5MVAR 
o Coachella Switching Station 92kV : 9.6MVAR 
o El Centro Terminal 92kV: 24.5MVAR 

 
The addition of the facility is intended to offset existing network resources, therefore the post 
project cases offset internal IID generation with the inclusion of the project.  
 



 

GENERATION DISPATCH 
The study reviewed the impact of the project under anticipated generation dispatch conditions 
and a maximum IID generation dispatch condition.  Both post project cases reduced internal IID 
generation with higher heat rates.   
 

Base Cases Sensitivity Cases Generator 
EC3 Pre EC3 Pst Max Pre Max Pst 

EC3 (Project) Off 85 MW Off 85 MW 
Other El Centro Generation (w/o Project) 105MW 20MW 239 MW* 240 MW* 
Peaking Gas Turbines Off Off 248 MW 163 MW 

*slight difference due to rounding and the El Centro #4 as the IID swing machine 

 
ONE-LINE DIAGRAM 
The diagram below shows the configurations modeled for both power flow and stability analyses. 
 
One line diagram of El Centro Re-Power #3   
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STUDY EVALUATION CRITERIA 
POWER FLOW 
The following load-flow related criteria were used: 

• Pre-disturbance bus voltage must be between 0.95 per unit and 1.05 per unit.  (IID 
requirement that is not included in the WECC criteria) 

• Allowable voltage deviation of five (5) percent for N-1 Contingencies (deviation from pre-
disturbance voltage). 

• Allowable voltage deviation of ten (10) percent for N-2 contingencies (deviation from pre 
disturbance voltage). 

• Post transient bus voltage must be at least 0.90 per unit (IID requirement that is not 
included in the WECC criteria) 

• Pre and post disturbance loading to remain within the emergency ratings of all 
equipment and line conductors.  The emergency ratings are determined by the 
owner/operator of each equipment item.   

 
In clarification of the above list, all tables and results for loading criteria were based on the 
normal or continuous rating (Rating 1) as identified in the cases.   
 

STABILITY 
The following stability criteria, per NERC/WECC criteria were used to evaluate the impact of the 
project: 

1 
 
 
 

                                                
1 (Reference: Western Electricity Coordinating Council NERC/WECC Planning Standards, Revised August 9, 2002, page 
12-13) 
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POWER FLOW RESULTS  
POST PROJECT PEAK ANALYSIS 
The post-project analysis with the interconnection of the 85MW El Centro #3 Re-powering unit to 
the El Centro 92kV bus under peak conditions was found to not significantly impact the 
transmission system for the generation dispatch modeled. The incremental flow comparison 
tables on the following pages and the “difference” map in the appendix for the post-project case 
was found to have a consistent loading between the pre and post base cases, indicating no 
significant impact due to the addition of the project. 
 

POST PROJECT OFF PEAK ANALYSIS 
The facility was expected to operate during peak conditions however it was requested to review 
the impact of the facility under off peak conditions.  Due to the light load (and generation) 
conditions and the number of lines emanating from the El Centro 92kV bus no loading issues 
were found pre or post contingency with the addition of the facility. 
 

SENSTIVITY CASE (MAXIMUM GENERATION) ANALYSIS 
The maximum generation sensitivity cases were developed to investigate the impact to the IID 
system under a condition where all IID generation, primarily at El Centro was operating and the 
project was interconnected at El Centro.  
 
The sensitivity case found a minor impact to the IID transmission system near Dixieland with 
maximum El Centro area generation.  An increase in loading of approximately 10% was found on 
the Dixieland-Dixieland Prison 54MVA 92kV line for the loss of the USNAF-El Centro terminal 92kV 
line.  IID has plans to install facilities that would eliminate the impacts in this area by 2008.  
  
This sensitivity also noted minor overloads under N-2 contingency conditions in the Coachella 
Valley region.  An increase in loading of approximately 6% was found on the Coachella Valley 
230/92kV transformers for loss of the Coachella Valley-Devers and Coachella Valley-Ramon 
230kV lines.  As the load continues to develop in the Coachella Valley area, IID also plans to 
reinforce the 230kV system to limit the exposure to higher loadings under this critical N-2 
contingency.  
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POWER FLOW COMPARISON 
The tables identify the element monitored, rating, and contingency causing the loading, and the 
percent loading. Highlighted cells indicate loading 110% or greater of the element’s continuous 
rating, showing a violation in monitoring criteria (exceeding the emergency rating of the 
element).   
 
The tables show that the addition of the project increased loading on lines as much as 10% in 
conjunction with outages, however the lines were overloaded (based on a continuous rating) 
prior to the addition of the project.  The addition of the facility pushed a few elements into or 
beyond the assumed emergency rating (110% of continuous).  Most IID elements have identical 
continuous and emergency ratings; the exact emergency rating of the overloaded elements 
should be identified prior to assigning the incremental impact to the project.  IID’s capital 
improvement projects may also eliminate these overloads. 
 
N-1 Flow Comparison Table 

Overloaded Element 
Rated 
Mva Pre Post 

Sensitivity 
Maxgen Pre 

Sensitivity 
Maxgen Post Outage description 

DIXIELAN-DIXPRI2   92 ck 1 line 54 94% 94% 103% 113% line USNAF  to ELTERMIN  92 ck 1 
MIDWAY   230/ 92 ck 1 tran 225 143% 143% 143% 143% tran MIDWAY  230 to MIDWAY   92 ck 2 

 
 
N-2 Flow Comparison Table 

Overloaded Element 
Rated 
Mva Pre Post 

Sensitivity 
Maxgen Pre 

Sensitivity 
Maxgen Post Outage description 

CVSUB     92/230 ck 1 tran 150 106% 105% 107% 113% 
Coachella-Devers & Coachella-Ramon 
230kV lines 

CITAP1  -COACHELA  92 ck 1 line 152 97% 98% 121% 114% 
Coachella-Devers & Coachella-Ramon 
230kV lines 

CITAP1  -VANBUREN  92 ck 1 line 152 97% 97% 121% 114% 
Coachella-Devers & Coachella-Ramon 
230kV lines 

CMTAP2  -AVE42     92 ck 1 line 132 91% 91% 118% 110% 
Coachella-Devers & Coachella-Ramon 
230kV lines 

CMTAP2  -VANBUREN  92 ck 1 line 132 91% 91% 118% 110% 
Coachella-Devers & Coachella-Ramon 
230kV lines 

NILAND  -BLYTHE   161 ck 1 line 165 114% 114% 97% 97% 
Blythe-Knob and Blythesc-Eaglemtn 
161kV lines 

AV58TP1 -ESM161   161 ck 1 line 165 100% 100% 107% 115% 
Coachella-Midway 230 kV ckts 1 &2 
Coachella 230/92kV transformer 
200MW of geothermal generation tripped 
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LOADS AND RESOURCES  
The table below shows the loads, losses, generation, and area interchange for the cases studied. 
 

Loads and Resources 
Pre 

Project 
Post 

Project 

Sensitivity 
Max Gen – 

Pre 

Sensitivity  
Max Gen 
–   Post 

IID load 1134 1134 1134 1134 Load (MW) 
IID losses 50 50 50 53 
EC3 Off 85 Off 85 
IID GEN (Zone 30) 468 468 770 771 
IID IPP (Zone 45) 619 619 619 619 
Imperial Valley (Zone 227) 750 750 750 750 

Generation 
(MW) 

Blythe 490 490 490 490 
IID -96 -96 205 203 
AZ 6778 6778 6515 6515 

Area 
Interchange 

(MW) SDGE -2411 -2411 -2450 -2447 
 

TIE LINE FLOW 
The table below shows the impact on neighboring utilities (Southern California Edison, “SCE”, 
Arizona, San Diego, and Western).  As the minimal changes in tie-line flow indicate, the impact 
on neighboring utilities was minimal with the addition of the project.  The addition of the project 
had the tendency to reduce flow on neighboring lines, or caused an increase of less than 5MW.   
 
In the sensitivity cases, the flow on the Imperial Valley-El Centro 230kV line reversed. The flow 
on the line in the sensitivity pre-project case was from Imperial Valley to El Centro (effectively an 
IID import) while the post project sensitivity case showed reverse flow (an export) of 10 MW 
from El Centro to the Imperial Valley substation. 
 

Tie Line Flow(MW) 
Neighboring 

Utility 
Pre 

Project 
Post 

Project 

Sensitivity 
Max Gen  

– Pre 

Sensitivity  
Max Gen 
 –   Post 

Path 42 SCE 154 154 299 277 
   Coachella-Devers 230kV SCE 82 82 141 134 
   Ramon- Mirage 230kV SCE 72 72 157 142 
Imperial Valley–El Centro 230kV  SDGE 86 86 5 -10 
Blythe-Niland 161kV Western 114 114 90 90 
Pilot Knob-Knob Western 80 80 46 42 
Pilot Knob-Yucca 161kV APS 37 37 32 33 
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STABILITY RESULTS 
The stability analysis showed the proposed El Centro dynamics models (including generator, 
exciter, governor, and power system stabilizer) did not cause an unstable condition prior to, or 
during the ten seconds following a system fault and facility outage.  The proposed model was 
stable for the outages tested and busses monitored.   
 
The busses monitored: 
El Centro 230kV, 161kV, 92kV 
Coachella 230kV, 161kV, 92kV 
Ramon 230kV 
Imperial Valley 230kV 
Avenue 58 161kV 
Niland 161kV, 92kV 
Mirage 92kV 
Project bus (Repu 3) 13.8 kV 
 
WECC/NERC Category B: Loss of a single Element 
No outage 
Niland-Blythe 161kV 
Niland-El Centro 161kV 
Niland-Coachella Valley 161kV 
El Centro #3 Repower 92/13.8kV transformer 
El Centro-Ave 58 161kV 
Ramon 230/92kV transformer  
Palo Verde-Devers 500kV 
Imperial Valley – Miguel 500kV 
Hassyampa – North Gila 500kV 
 
WECC/NERC Category C: Loss of Two or more Elements 
Path 42 with approximately 200MW of geothermal tripping 
 

SHORT CIRCUIT RESULTS 
The short circuit analysis found that no facility interrupting capability rating violations would 
occur due to the increase in short circuit duties resulting from the generator addition. The impact 
of the facility on short circuit levels at the interconnection busses was very minimal and no facility 
interrupting capability rating violations are anticipated on neighboring utility systems. 
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APPENDICES 
Appendix A – Contingency List 
 
Appendix B – Power Flow Results – Pre Project 
Appendix C – Power Flow Results – Post Project 
Appendix D – Power Flow Results – Sensitivity Cases 
   Appendix D1 – Power Flow Results – Pre Project Max Gen 
   Appendix D2 – Power Flow Results – Post Project Max Gen 
 
Appendix E – Light Winter Analysis 
 
Appendix F – Stability Switch Decks 
Appendix G – Stability – Post Project 
 
Appendix H – Short Circuit Analysis 
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r2_ec_pre.xls
Voltage Summary

N-0 Outages

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
none
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r2_ec_pre.xls
N1_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
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r2_ec_pre.xls
N2_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
8695 RAMON 230 8 162 n2otg_205 r2_ec_pre 1.028 0.973 -0.055 0.9 1.05 0.05 N2-line COACHELA to RAMON 230 ck 1
8330 EDOM 92 8 162 n2otg_205 r2_ec_pre 1.042 0.992 -0.051 0.9 1.05 0.05 N2-line COACHELA to RAMON 230 ck 1
8640 MIRAGTIE 92 8 162 n2otg_205 r2_ec_pre 1.045 0.992 -0.053 0.9 1.05 0.05 N2-line COACHELA to RAMON 230 ck 1
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Post Project 



 







r2_ec_pst.xls
Voltage Summary

N-0 Outages

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
none

11/6/2005
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r2_ec_pst.xls
N1_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
NONE
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r2_ec_pst.xls
N2_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
8695 RAMON 230 8 162 n2otg_205 r2_ec_pst 1.027 0.968 -0.058 0.9 1.05 0.05 N2-line COACHELA to RAMON 230 ck 1
8330 EDOM 92 8 162 n2otg_205 r2_ec_pst 1.04 0.987 -0.053 0.9 1.05 0.05 N2-line COACHELA to RAMON 230 ck 1
8640 MIRAGTIE 92 8 162 n2otg_205 r2_ec_pst 1.043 0.988 -0.055 0.9 1.05 0.05 N2-line COACHELA to RAMON 230 ck 1
8906 ORM11 13.8 8 164 n2otg_201 r2_ec_pst 1.017 1.071 0.054 0.9 1.05 0.05 N2-line COACHELA to DEVERS 230, 2 ck 1
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Appendix D 
Power Flow Results 
Sensitivity Cases 
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Power Flow Results 
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r3_ec_pre_maxgen.xls
Voltage Summary

N-0 Outages

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
8320 DROP1 34.5 8 163 base r3_ec_pre_maxgen 1.051 1.051 0 0.95 1.05 0.05 Base system (n-0)
8973 A3B4 34.5 8 163 base r3_ec_pre_maxgen 1.051 1.051 0 0.95 1.05 0.05 Base system (n-0)

2/13/2006
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r3_ec_pre_maxgen.xls
N1_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
None
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r3_ec_pre_maxgen.xls
N2_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
None
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r3_ec_pst_maxgen.xls
Voltage Summary

N-0 Outages

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
8320 DROP1 34.5 8 163 base r3_ec_pst_maxgen 1.051 1.051 0 0.95 1.05 0.05 Base system (n-0)
8973 A3B4 34.5 8 163 base r3_ec_pst_maxgen 1.051 1.051 0 0.95 1.05 0.05 Base system (n-0)

2/13/2006
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r3_ec_pst_maxgen.xls
N1_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
None
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r3_ec_pst_maxgen.xls
N2_voltage

Bus Name kV Area Zone Outage Case Vbase Vcont DeltaV Vmin Vmax Max-dv Contingency Description
None
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Appendix E 

Light Winter Analysis 



 



1 

Task: 
Determine if there would be any system impact for operating the re-powered El Centro 
Unit #3 under off-peak conditions, should a system event call for the need of their quick-
start generating capacity. 
 
El Centro 
The El Centro 85MW facility is connected to the El Centro 92kV bus via a 13.8/92kV 
transformer.  At the El Centro there are numerous 92kV lines connecting El Centro to 
various 92kV and a transformer connecting the 92kV El Centro to the 161kV El Centro 
substation. 
 

IMPERIALVALLEY 92kV

LIBTAP 92kV

ELCENTSW 230kV
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PRE CASE

 
As the one line diagram shows, due to the number of lines and MVA rating of the lines, 
there is no anticipated transmission elements overloading due to the start-up of the 
facility for some system event that would require the start up of the Re-power of El 
Centro Unit 3. 
 



2 

The analysis was tested only for a light winter 2007 condition.  The data below details the 
MW flow on each line, due to an outage of another line out of the bus.  The X represents 
the line taken as an outage. 
 

 



3 
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Stability Switch Decks 
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Executive Summary 
 
This report outlines the results of a short circuit study and breaker capability analysis 
that was performed to evaluate the impact of the addition of an 85 MW generator to the 
92 kV El Centro Switching Station.  The results of the study indicate that with the GSU 
impedance modeled at 12.18% on 100 MVA base, no interrupting violations were found 
in going from pre-project to post-project conditions.  Also, no impacts on neighboring 
utility systems are anticipated due to the minimal impact on the short circuit levels at the 
interconnection busses. 
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1.0 Introduction 
 

This report outlines the results of a short circuit study and breaker capability 
analysis that was performed to evaluate the impact of the addition of a 85 MW 
generator to the existing 92 kV El Centro Switching Station bus in 2009.  The 
generation will be interconnected to the IID Energy electrical grid via a 100 MVA 
generator step-up transformer (GSU).   
 
The specific focus of this study is to evaluate the impact of the generator addition 
on system short circuit levels and to determine if the increase in short circuit levels, 
related to the generation addition, exceeds the interrupting rating of any short 
circuit interrupting devices (i.e. Circuit breakers, circuit switchers, etc.). 
 
In addition to examining the impact of the addition of the generation on the IID 
Energy electrical grid, a study was also performed to determine the impact on the 
short circuit current levels at the interconnection points with the electrical grids of 
neighboring utilities. 

 
2.0 Study Description 
 

The study was conducted by modeling the addition of the generation at El Centro 
Switching Station to the IID Energy 2009 Base Case Short Circuit Models.  All 
short circuit analysis was performed using ASPEN, Inc. OneLiner short circuit 
analysis software.  To conduct the study, the following assumptions were used. 
 

• To compare the interrupting ratings of the short circuit interrupting devices 
to the short circuit levels, symmetrical current values were used from the 
short circuit case for X/R ratios below seventeen (17).   

• The “All-in” bus fault duties were utilized for the initial evaluation of short 
circuit levels vs. interrupting ratings.  In the event that interrupting rating 
violations were found, individual breaker contributions were evaluated to 
determine if actual interrupting rating violations were present. 

 
3.0 Study Results 
 

The tabular results of the study have been provided in two attachments at the end 
of this report for the cases modeled.  In reviewing the tabular results it should be 
noted that short circuit levels above 90% of the interrupting ratings are marked in 
yellow.  Levels above 100% of rating are marked in red. The results of the study 
are the following: 
 



ECGS Unit #3 Generation Addition Project 
System Impact Study 

Short Circuit Study and Breaker Capability Analysis 
 
 

 
Thomas H. Groscup, PE 3 of 4 

• The net change in short circuit levels on the 92 kV ECSS bus is approximately 
8.5%.  The short circuit duty contribution from the proposed Unit #3 is 2,334 A 
for three phase faults and 3,692 A for phase to ground faults. 

• With the Unit #3 GSU impedance modeled at 0.1218 pu on a 100 MVA base, 
no interrupting rating violations were found for IID Energy equipment in going 
from pre-project to post-project conditions.  The short circuit current exposure 
of the 92 kV circuit switchers (H40 & H50) installed at Euclid Substation was 
found to go from 92% to 97% in going from pre-project to post-project 
conditions.  However, IID Energy is not requiring the replacement of these 
circuit switchers at this time. 

• 92 kV circuit breakers with a 63 kA interrupting rating should be used for the 
ECGS Unit #3 interconnection.  The maximum breaker exposure for the 92 kV 
Unit #3 GSU circuit breakers will be 34.1 kA in the 2009 case.  Future system 
expansion plans will result in a further increase of the short circuit duty, likely 
taking these circuit breakers over a 40 kA interrupting rating.  To avoid the 
need for future replacement of these circuit breakers, an interrupting rating of 
63 kA should be selected. 
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• The impact on the short circuit levels at interconnection busses was found to be 
minimal as documented in the table below: 

 

 2009 Base 
2009 with ECSG #3 

Generation   

Bus 3 Phase (A) L-G (A) 3 Phase (A) L-G (A) 

3 
Phase 

Change 
(%) 

L-G 
Change 

(%) 
Imperial Valley  230 kV 35,007 33,493 35,027 33,508 0.06% 0.04% 
Devers 230 kV 49,065 47,441 49,094 47,460 0.06% 0.04% 
Mirage 230 kV 27,795 19,666 27,824 19,676 0.10% 0.05% 
Knob 161 kV 10,281 9,217 10,293 9,224 0.12% 0.08% 
Blythe 161 kV 29,518 28,701 29,520 28,702 0% 0% 
Yucca 69 kV 22,683 24,918 22,687 24,921 0.02% 0.01% 
       
Note:  ECSG #3 GSU Impedance Modeled at 12.18% pu on 100 MVA base   

 
As can be seen in the table above, the impact of the addition of the generation at 
El Centro Switching Station on the short circuit levels at the interconnection 
busses is very minimal and no criteria violations are anticipated on neighboring 
utility systems. 
 

4.0 Conclusion 
 

This study has examined the impact of the addition of an 85 MW generator to the 
92 kV bus at El Centro Switching Station on short circuit levels and circuit breaker 
and circuit switcher interrupting ratings.  Modeling the #3 GSU impedance to match 
the existing Unit #2-2 GSU (12.18% on 100 MVA) resulted short circuit levels 
below 95% of the circuit breaker ratings.  Therefore, to avoid the need for circuit 
breaker replacement, it is recommended that the #3 GSU impedance be specified 
to be 12.18% on 100 MVA.   With the GSU impedance modeled at this value, no 
interrupting violations were found in going from pre-project to post-project 
conditions.  No impacts on neighboring utility systems are anticipated due to the 
minimal impact on the short circuit levels at the interconnection busses. 
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