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Executive Summary  
 

The VACAR Stability Working Group (VSWG) has completed a study to evaluate the bulk 

transmission system performance of the VACAR member systems under NERC Reliability 

Standards through an assessment of simulated network dynamic responses for the projected 

2014/2015 winter peak load conditions.  This study assesses both the transient stability and 

dynamic stability of the VACAR Sub-region of SERC under normal operation and for selected 

contingencies within the Sub-region. The study focuses on selected contingency events 

considered to be less severe, yet more probable (as prescribed by Table I of the NERC 

Reliability Standards related to Transmission Systems; TPL-001, TPL-002 and TPL-003). 

While the contingencies evaluated as part of this study are judged to be less severe, they are also 

thought more likely to occur.  Assessing NERC Category A, Category B, and some Category C 

disturbance events in the long-term planning horizon is judged to be an appropriate appraisal of 

this study period.  The results documented in this report indicate that the VACAR systems 

remain stable during the period and under the contingencies studied. 

In summary, the results of this study indicate that the planned configurations of VACAR systems 

for the 2014/2015 winter peak load conditions meet the requirements of Categories A, B and C 

of Table I of the NERC Reliability Standards TPL-001 through TPL-003 for the contingency 

scenarios evaluated. 
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Introduction 
 

The Virginia-Carolinas (VACAR) Reliability Agreement requires that studies be conducted to 

assess the capability of the bulk power system to withstand various contingencies without 

suffering uncontrolled cascading outages.  Dominion Virginia Power (DVP), Duke Energy 

Corporation (Duke), Progress Energy Carolinas (PEC), South Carolina Electric & Gas (SCE&G)  

and South Carolina Public Service Authority (SCPSA) have conducted this study as part of 

ongoing activities to meet the terms of the VACAR Agreement and to ensure continuing 

compliance with appropriate reliability standards of the North American Electric Reliability 

Corporation (NERC).  

The ability of the interconnected transmission systems to withstand probable contingencies must 

be determined by simulated testing of the systems, as prescribed by the NERC Reliability 

Standards related to Transmission Systems.  These standards state that entities responsible for the 

reliability of the interconnected transmission systems shall provide a self-assessment of 

transmission system performance, based on the results of simulation testing of the system under 

their responsibility.  The NERC standards require that studies be conducted for both the near-

term (one through five year) and the long-term (six through ten year) planning horizons.  This 

assessment shall ensure that the system responses are as required in Table I of the NERC 

Reliability Standards TPL-001 through TPL-004 related to Transmission Systems.   

To support the reliability assessment responsibilities as outlined above, the VACAR Planning 

Task Force (VPTF) has adopted an on-going study plan to alternate the time frame of required 

assessments between near-term and long-term planning horizons.  Usually, near-term studies 

assess the system against the more severe, less probable contingencies as defined in Table I, 

particularly contingencies included in Category D.  Generally, longer-term studies assess the 

system against the less severe, more probable contingencies as defined in Categories A, B and C 

in Table I.  Results of this study, together with those of similar studies assessing the long-term 

planning horizon, will be used to document coordinated activities that serve to measure the 

performance of the VACAR systems as prescribed in Table I. 

With guidance from the VPTF, the VACAR Stability Working Group (VSWG) evaluated the 

performance of the VACAR member systems in the long-term planning horizon, 2014/2015 

winter peak load conditions. This investigation assesses the dynamic stability of the VACAR 

Sub-region under normal operation as well as the transient stability of the sub-region under 

selected contingency events.  Modifications are included in the study base case to effectively 

represent the systems of each VACAR member for the projected period. For non-VACAR 

systems, the case contains data from the 2013/2014 winter peak load dynamics case developed 

during the 2007 NERC/MMWG series of models.  For the purposes of this study, the VACAR 

sub-region was modified to represent 2014/2015 winter peak load conditions.  The study efforts 

focus on screening the VACAR sub-region systems for potential stability issues that may warrant 

a more detailed investigation.  

The VSWG coordinated the selection and simulation of contingency events developed for this 

study.  The VSWG participants evaluated the results of each case simulation to assess potential 

local system responses as well as potential sub-regional impacts of these contingencies, as 

defined in Table 1 of the NERC Reliability Standards.  The study activities included monitoring 

and reviewing various VACAR system elements to check for any stability related problems, as 

well as coordinating review of study results with neighboring VACAR systems.  The study 
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scenarios included in this assessment and the Table 1 Categories that they address are outlined in 

the VACAR Scenario Matrix included in this report. 
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TPL-001 through TPL-004 — Table I. 
Transmission System Standards – Normal and Emergency Conditions 

 
 

Category 
Contingencies System Limits or Impacts 

Initiating Event(s) and Contingency 

Element(s) 

System Stable 

and both 

Thermal and 

Voltage Limits 

within 

Applicable 

Rating 
a
 

Loss of Demand 

or 

Curtailed Firm 

Transfers 

Cascading 

Outages 

A 

No Contingencies 
All Facilities in Service Yes No No 

B 

Event resulting in the 

loss of a single 

element. 

Single Line Ground (SLG) or 3-Phase (3Ø) Fault, with 

Normal Clearing: 
1. Generator 

2. Transmission Circuit 

3. Transformer 
Loss of an Element without a Fault 

Yes 
Yes 

Yes 

Yes 
 

No b 

No b 

No b 

No b 

 

No 
No 

No 

No 
 

Single Pole Block, Normal Clearing 
e
: 

4. Single Pole (dc) Line 
Yes No b No 

 

C 

Event(s) resulting in 

the loss of two or 

more (multiple) 
elements. 

SLG Fault, with Normal Clearing 
e
: 

1. Bus Section 
 

2. Breaker (failure or internal Fault) 

Yes 

 

Yes 

Planned/ 

Controlled 
c

 

Planned/ 

Controlled 
c

 

No 

 

No 

SLG  or 3Ø Fault, with Normal Clearing 
e
, Manual 

System Adjustments, followed by another SLG or 3Ø 

Fault, with Normal Clearing 
e
: 

3. Category B (B1, B2, B3, or B4) contingency, 

manual system adjustments, followed by another 

Category B (B1, B2, B3, or B4) contingency 

Yes Planned/ 

Controlled 
c No 

Bipolar Block, with Normal Clearing 
e
: 

4. Bipolar (dc) Line Fault (non 3Ø), with Normal 

Clearing 
e
: 

 

5. Any two circuits of a multiple circuit towerline 
f
 

Yes 

 
 

Yes 

 

Planned/ 

Controlled 
c

 

 

Planned/ 

Controlled 
c

 

No 

 
 

No 

SLG Fault, with Delayed Clearing 
e
 (stuck breaker  or 

protection system failure): 

 
6. Generator 

 

7. Transformer 
 

8. Transmission Circuit 

 

9. Bus Section 

 

 
Yes 

 

 
Yes 

 

 
Yes 

 

 
Yes 

 
 

 

Planned/ 

Controlled 
c

 

 
Planned/ 

Controlled 
c

 

 

Planned/ 

Controlled 
c

 

 
Planned/ 

Controlled 
c 

 

 

 
No 

 

 
No 

 

 
No 

 

 
No 
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D
 d

 

Extreme event 

resulting in two or 

more (multiple) 
elements removed or 

Cascading out of 

service. 

 

3Ø Fault, with Delayed Clearing 
e
 (stuck breaker or 

protection system 

failure): 
 

1. Generator  3. Transformer 

2. Transmission Circuit  4. Bus Section 
_________________________________________ 

3Ø Fault, with Normal Clearing 
e
: 

 

5. Breaker (failure or internal Fault) 

_________________________________________ 
 

6. Loss of towerline with three or more circuits 

7. All transmission lines on a common right-of way 

8. Loss of a substation (one voltage level plus         
transformers) 

9. Loss of a switching station (one voltage level plus         
transformers) 

10. Loss of all generating units at a station 

11. Loss of a large Load or major Load center 

12. Failure of a fully redundant Special Protection           

System (or remedial action scheme) to operate          

when required 

13. Operation, partial operation, or misoperation of 

a fully redundant Special Protection System (or           
Remedial Action Scheme) in response to an event          

or abnormal system condition for which it was not          
intended to operate 

14. Impact of severe power swings or oscillations           
from Disturbances in another Regional Reliability           

Organization. 
 

 

Evaluate for risks and 

consequences. 
 

◦ May involve substantial loss of customer Demand  and 

generation in a widespread area or areas. 

 
◦ Portions or all of the interconnected systems may or may not 

achieve a new, stable operating point. 

 

◦ Evaluation of these events may require joint studies with 

neighboring systems. 
 

 

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as determined 

and consistently applied by the system or facility owner.  Applicable Ratings may include Emergency Ratings applicable for 

short durations as required to permit operating steps necessary to maintain system control.  All Ratings must be established 

consistent with applicable NERC Reliability Standards addressing Facility Ratings. 

b) Planned or controlled interruption of electric supply to radial customers or some local Network customers, connected to or 

supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall reliability of the 

interconnected transmission systems.  To prepare for the next contingency, system adjustments are permitted, including 

curtailments of contracted Firm (non-recallable reserved) electric power Transfers. 

c) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers (load 

shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm (non-recallable 

reserved) electric power Transfers may be necessary to maintain the overall reliability of the interconnected transmission 

systems. 

d) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission planning 

entity(ies) will be selected for evaluation.  It is not expected that all possible facility outages under each listed contingency of 

Category D will be evaluated. 

e) Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally expected with 

proper functioning of the installed protection systems.  Delayed clearing of a Fault is due to failure of any protection system 

component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay. 

f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station entrance, 

river crossings) in accordance with Regional exemption criteria.
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VACAR Scenario Matrix 

Contingency Events Tested During Study 
 

TPL-001-004  Table 1, Transmission Systems Standards – 

Normal and Contingency Conditions 

Primary 

Area 

Secondary 

Area 
Scenario Description 

Study 

Case # 

Category A 

No Contingencies 

No Contingencies All facilities in service 
ALL 

VACAR 
N/A 

Drift run to verify steady state conditions for all VACAR 

member systems 
Drift 

Category B 

Event resulting in the loss of a single element. 

SLG or 3Φ Fault, Normal 

Clearing 

Transmission Circuit, 

(Category B.2) 
DVP DUKE 3Φ Fault at Bath County on Valley line  B2-1 

SLG or 3Φ Fault, Normal 

Clearing 

Transmission Circuit, 

(Category B.2) 
PEC N/A 

3Φ Fault on Sutton-Wallace 230 kV line just outside of 

Sutton Unit 3 switchyard. 
B2-2 

SLG or 3Φ Fault, Normal 

Clearing 

Transformer, 

(Category B.3) 
SCEG SCPSA 3Φ Fault at Canadys on 230/115kV Autotransformer B3-1 

Category C 

Event(s) resulting in the loss of two or more (multiple) elements. 

SLG Fault, Normal 

Clearing 

Bus Section, 

(Category C.1) 
DUKE N/A 

SLG Fault on Pleasant Garden 500 kV (Yellow) Bus 

Section 
C1-1 

SLG Fault, Normal 

Clearing 

Bus Section, 

(Category C.1) 
SCPSA PEC SLG Fault on Kingstree 230 kV Bus #2 Bus Section C1-2 

SLG Fault, with Normal 

Clearing 

Breaker Failure or Internal Fault, 

(Category C.2) 
SCEG PEC SLG Fault at Wateree Station on 230kV bus tie breaker. C2-1 

SLG Fault, with Normal 

Clearing 

Breaker Failure or Internal Fault, 

(Category C.2) 
DUKE PEC SLG Fault on Pisgah Tie 230 kV Bus Tie Breaker C2-2 

Note:   The transmission system owner listed in the Primary Area column has primary responsibility for providing simulation data for this case.  

Companies designated as Secondary Areas may have specific interest or contributions related to assessing scenarios to be evaluated.  Those case 

scenarios of interest to VSWG as a group, but that are completely within a single area/company boundary are indicated by “N/A” in the Secondary 

Area column. 
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VACAR Scenario Matrix (continued) 

 

Contingency Events Tested During Study 
 

TPL-001-004  Table 1, Transmission Systems Standards – 

Normal and Contingency Conditions 

Primary 

Area 

Secondary 

Area 
Description 

Study 

Case # 

Category C (cont) 

Event(s) resulting in the loss of two or more (multiple) elements. 

SLG or 3Φ Fault, Normal 

Clearing, followed by 

System Adjustment and 

another SLG or 3Φ Fault, 

Normal Clearing 

B.2 Contingency followed by 

another B.2 Contingency, 

(Category C.3) 

DVP DUKE 

Mt. Storm – 502 Junction 500 kV line out of service in 

base case.  A 3Φ Fault at Mt. Storm on Meadowbrook 

500 kV line. 

C3-1 

SLG or 3Φ Fault, Normal 

Clearing, followed by 

System Adjustment and 

another SLG or 3Φ Fault, 

Normal Clearing 

B.2 Contingency followed by 

another B.2 Contingency, 

(Category C.3) 

SCPSA PEC 

SLG Fault on Pee Dee Hemingway 230 kV (no 

reclosure), followed by SLG Fault on Kingstree – Lake 

City 230 kV with normal reclosure. 

C3-2 

SLG Fault, Delayed 

Clearing 

Transmission Circuit, 

(Category C.8) 
DVP N/A 

SLG fault at Bath County on Valley line.  Bath County 

breaker stuck.   
C8-1 

SLG Fault, Delayed 

Clearing 

Transmission Circuit, 

(Category C.8) 
PEC N/A 

DLG Fault on Cumberland-Delco 230 kV line just 

outside of Delco.  Breaker failure also causes trip of 

Brunswick Unit 2-Delco West 230 kV line and Delco 

230/115 kV Transformer Bank #1.   Note: The more 

severe DLG fault was simulated in lieu of an SLG fault. 

C8-2 

Note:   The transmission system owner listed in the Primary Area column has primary responsibility for providing simulation data for this case.  

Companies designated as Secondary Areas may have specific interest or contributions related to assessing scenarios to be evaluated.  Those case 

scenarios of interest to VSWG as a group, but that are completely within a single area/company boundary are indicated by “N/A” in the Secondary 

Area column. 
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Dominion Virginia Power Results 
 

All generating units located in the Dominion Virginia Power (DVP) control area remained stable 

for all of the 11 contingency cases studied across the VACAR system for the projected 2014-

2015 winter conditions.  This study represents simulations of a longer-term horizon as directed 

by the VACAR Planning Task Force.   

 

The monitored parameters included rotor angle, unit electrical power, rotor speed, line flow 

(including tie lines) and bus voltage at critical locations across the DVP system.  All oscillations 

on the DVP system were well damped and there was no indication of cascading outages for any 

of the 11 contingencies studied.   

 

The analysis of the monitored quantities for all cases indicated no overload on any DVP facility 

as a result of these simulated disturbances. The voltages at all monitored DVP buses were within 

the prescribed operating limits once stabilized.  The maximum peak-to-peak deviations in some 

key parameters for disturbances in the DVP system are listed in the table following this narrative.   

 

The plots of some of the key parameters for critical cases to the DVP system are included in 

Appendix A.  The most critical cases to the DVP system are when the faults are simulated within 

the DVP system (Cases B2-1, C3-1 and C8-1; four plots per page/one page per case).  The 

observation of deviations in rotor angles, voltages and speed for other seven contingencies 

outside the DVP system did not indicate any significant impact on the DVP system.  A detailed 

description of the contingencies simulated in the DVP system and the results observed follow. 

   

A three-phase fault close to Bath County on Valley 500 kV line was simulated with normal 

clearing (category B2, Case #B2-1).  The Bath County pump storage plant has six identical units 

connected to the 500 kV System and has the total capacity of 3030 MW in the generating mode 

for the study time frame.  All resulting swings were well damped and the voltage levels in the 

area quickly returned to normal. The reason for selecting this contingency was that (a) the Bath 

County plant is located at the VACAR interface with the AEP System which has EHV tie with 

Duke Energy, and (b) all units at Bath County have gone through major upgrades increasing the 

plant capacity by 510 MW to a total of 3030 MW. 

 

Second, a three-phase fault close to Mt. Storm on Meadowbrook 500 kV line was simulated with 

normal clearing while Mt. Storm–502 Junction 500 kV (DVP-AP tie) line was represented out of 

service in the base case  (category C3, Case #C3-1).  The Mt. Storm plant has three units with a 

total winter capacity of 1632 MW.  All resulting swings were well damped and the voltage levels 

in the area quickly returned to normal.  The reason for selecting this contingency was that the 

Mt. Storm plant electrically is not too far from Duke Energy due to DVP-AP/AEP and AEP-

Duke EHV ties.   

 

Third, a SLG fault close to Bath County on Valley 500 kV line was simulated with breaker 

failing to operate at Bath County (category C8, Case #C8-1).  The plant details are listed in the 

first contingency (Case #B2-1).  This contingency results in loss of two Bath County units due to 

the breaker arrangement at this site.  All resulting swings were well damped and the voltage 
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levels in the area quickly returned to normal. The reason for selecting this contingency is the 

same as listed in above case #B2-1.   

 

In summary, the DVP system was tested from the stability aspect for the selected 11 

contingencies in VACAR sub-region of SERC as described in the NERC Reliability Standards, 

categories B and C.  The results indicated that the DVP system meets the requirements of the 

NERC Reliability Standards for these selected contingencies for the projected 2014-2015 winter 

period. 
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Dominion Virginia Power Results 

 
MAXIMUM DEVIATIONS * 

 

 Rotor Angle Electric Power Rotor Speed Line Flow 

Case # Facility 
Amount 

(degrees) 
Facility 

Amount 

(MW) 
Facility 

Amount 

(per unit 

deviation) 

Facility 
Amount 

(MVA) 

B2-1 
Bath County 

Units 
43.8 

Bath County 

Units 
501 Bath County Units 0.0076 Mt. Storm – Valley 500 kV 2872 

C3-1 
Mt. Storm #1 

(HP) 
34.7 Mt. Storm #3 569 Mt. Storm #1 (HP) 0.0158 

Mt. Storm – Meadowbrook 500 

kV 
1194 

C8-1 
Bath County 

Units 
33.1 

Bath County 

Units 
237 Bath County Units 0.0088 Bath - Lexington 500 kV 1469 

 

 

*The maximum deviations for the seven faults located outside the DVP System were insignificant and hence are neither tabulated here nor plotted.    
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Duke Energy Results 
 

This study considered two Category C events involving a single line-to-ground fault with normal 

clearing. 

 

In the first event, C1-1, the Pleasant Garden 500 kV yellow bus section was faulted and cleared 

with normal protection times.  A contingency at Pleasant Garden was chosen to evaluate 

potential stability impacts on both the Duke and Progress’ systems due to the future Pleasant 

Garden-Asheboro 230 kV tie line.  As shown in the Appendix B plots, the studied event is stable 

and well damped. 

 

In the second event, C2-2, the Pisgah 230 kV bus tie breaker was faulted and cleared with 

normal protection times.  A contingency at Pisgah was chosen to evaluate potential stability 

impacts on both the Duke and Progress’ systems due to the existing Pisgah-Asheville 230 kV tie 

lines.  As shown in the Appendix B plots, the studied event is stable and well damped. 

 

A table of maximum deviations is presented below.  None of the deviations are too significant 

given the facilities impacted. 

 

For the studied VACAR sub-region events, all deviations are acceptable and all Duke generators 

are stable and well damped. 
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Duke Energy Results 

Maximum Deviations 

 

 Rotor Angle Electric Power Rotor Speed Line Flow 

Case # Facility 
Amount 

(degrees) 
Facility 

Amount 

(MW) 
Facility 

Amount 

(per unit 

deviation) 

Facility 
Amount 

(MVA) 

C1-1 Belews 1, 2 7.0 McGuire 2 -139 Belews 1, 2 -0.0039 
Pleasant Garden 500/230 kV 

autotransformer 
915 

C2-2 
Asheville CT-1 

Asheville CT-2 
-28.2 Asheville #2 67 

Asheville CT-1 

Asheville CT-2 
-0.0048 Pisgah-Shiloh 230 kV lines -242 

 

 

Notes: 

1.    Refer to the Scenario Matrix of this report for an explanation of the relationship of individual cases to the Contingency Categories of Table I of NERC 

Reliability Standards TPL-001 through TPL-004. 
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Progress Energy Carolinas Results  
 

The cases of primary interest for Progress Energy Carolinas (PEC) are Case B2-2 and Case C8-2, 

which involve faults within the PEC service area.  Refer to the Scenario Matrix of this report for 

an explanation of the relationship of these individual case scenarios to the NERC TPL Reliability 

Standard Table 1 Contingency Categories. 

A table showing the maximum deviations of PEC area generating units and monitored lines for 

all simulated cases is included in this section of the report.  Additionally, plots of selected 

generator rotor angles, electrical powers, rotor speed deviations and line MVA flows for the 

cases of primary interest to PEC (Cases B2-2 and C8-2) are provided in Appendix C.   

Case B2-2 simulated a 3-phase fault with normal clearing on the Sutton Plant-Wallace 230 kV 

line just outside of Sutton Unit #3 Switchyard.  A clearing time of 5 cycles (0.0833 seconds) was 

used at both the near and remote ends of the line.  This location was selected due to the 

importance of Sutton Unit # 3 in providing area voltage support (for the contingency loss of one 

of the Brunswick Plant units).  In order to demonstrate stability, a Category B2, 3-phase, normal 

clearing line fault just outside the Unit #3 switchyard was selected as the worst case fault that 

could occur for Sutton Unit #3 without the unit itself being tripped by protective relay action.  

(Delayed clearing faults or bus faults also cause the trip of Unit #3 due to the single breaker 

arrangement.)  The Wallace 230 kV line was selected since it is the highest worth line from a 

stability perspective that is connected to the Unit #3 switchyard.  The simulation results show 

that area generation remained well within transient stability limits and the system was adequately 

damped.  These results can be seen in the Appendix C plots for Case B2-2. 

Case C8-2 simulated a double line to ground (2-phase to ground) fault on the Cumberland-Delco 

230 kV line just outside Delco 230 kV substation.  A normal clearing time of 5 cycles (0.0833 

seconds) was used for the remote end of the line.  A delayed clearing time of 14 cycles (0.2333 

seconds), based on actual field settings, was used for the near end breaker failure clearing time.  

The breaker failure operation also causes tripping of the Delco 230/115 kV #1 Transformer Bank 

and opening of the Delco end of the Brunswick Unit #1-Delco West 230 kV line.  This case was 

chosen to examine the dynamic stability performance of the Brunswick Units (i.e. potential for 

prolonged oscillations).  The Cumberland-Delco 230 kV line was selected since it is known to be 

the highest worth line not directly connected to the Brunswick Units for damping of oscillations 

on these units.  The simulation results show that area generation remained well within transient 

stability limits and the system was adequately damped.  These results can be seen in the 

Appendix C plots for Case C8-2. 

The remaining cases were also reviewed and the results are summarized in the below maximum 

deviation table for PEC.  For all cases studied, the PEC units were well within transient stability 

limits and adequate damping was present.  Additionally, area voltages and transmission 

line/transformer thermal limits were well within acceptable ranges for all cases.   

In summary, the results of this study indicate that the planned configurations of PEC system for 

2014/2015 winter peak load conditions meet the requirements of Categories A, B and C of Table 

I of the NERC Reliability Standards TPL-001 through TPL-003 for the contingency scenarios 

evaluated. 
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Progress Energy Carolinas Results 

Maximum Deviations 
 

 Rotor Angle Electric Power Rotor Speed Line Flow 

Case # Facility 
Amount 

(degrees) 
Facility 

Amount 

(MW) 
Facility 

Amount 

(per unit 

deviation) 

Facility 
Amount 

(MVA) 

B2-1 Brunswick #1 -4.7 Brunswick #1 -36 Brunswick #1 -0.0009 
Wake-Carson (DVP) 500 kV 

Tie Line 
149 

B2-2 Sutton  #3 30.3 Brunswick #1 -452 Sutton  #3 0.0105 Cumberland-Delco 230 kV Line 501 

B3-1 Robinson #2 -9.6 Robinson #2 -117 Robinson #2 -0.0024 
Sumter-Canadys (SCEG) 230 

kV Tie Line 
316 

C1-1 Robinson #2 -4.0 Harris #1 -58 Tillery #1 0.0009 
Durham-E.Durham (Duke) 230 

kV Tie Line 
187 

C1-2 Robinson #2 -5.4 Robinson #2 46 Robinson #2 -0.0011 
Richmond-Newport (Duke) 500 

kV Tie Line 
59 

C2-1 Robinson #2 -6.4 Robinson #2 19 Robinson #2 -0.0006 
Sumter-Wateree (SCEG) 230 

kV Tie Line 
-129 

C2-2 Asheville CT #1 -28.2 Asheville #2 67 Asheville CT #2 -0.0049 
Cane River-Nagel (AEP) 230 

kV Tie Line 
204 

C3-1 Harris #1 -5.3 Brunswick #1 -32 Brunswick #1 -0.0009 
Wake-Carson (DVP) 500 kV 

Tie Line 
153 

C3-2 Robinson #2 -2.6 Robinson #2 -30 Robinson #2 -0.0006 
Bennettsville-Bennettsville 

(SCPSA) 230 kV Tie Line 
118 

C8-1 Roxboro #2 -5.0 Brunswick #1 -27 Brunswick #1 -0.0008 
Wake-Carson (DVP) 500 kV 

Tie Line 
167 

C8-2 Brunswick #1 61.2 Brunswick #1 -359 Brunswick #1 0.0093 Sutton Plant-Delco 230 kV Line 578 

 

 

Notes: 

1.  Refer to the Scenario Matrix of this report for an explanation of the relationship of individual cases to the Contingency Categories of Table I in the 

NERC Reliability Standards TPL-001 through TPL-004. 

2.  The cases of primary interest to PEC are Cases B2-2 and C8-2. 
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South Carolina Electric & Gas Results 
 

 

In selecting events within the SCE&G transmission system, preference was given to more likely 

scenarios. The two events that were chosen (Cases B3-1 and C2-1) simulate highly probable 

single equipment failures at critical locations on the system located near major generation and 

intercompany tielines.  Normal (pre-contingency) operating procedures are included in the 

models. The base case used in this study includes adjustments for planned project scopes and 

schedules.  The base case has all projected firm transfers modeled.  In addition, all existing and 

planned facilities are modeled.  Reactive power resources are included to ensure that adequate 

reactive resources are available to meet system performance requirements.  The effects of 

existing and planned control devices are also included.  The planned (including maintenance 

outage of any bulk electric equipment (including protection systems or their components) at the 

demand levels for which planned (including maintenance)) outages are performed are also 

included in the simulation cases.  Stability cases simulate the effects of existing and planned 

protection systems, including any backup or redundant systems.  The effects of existing and 

planned control devices are also included.  This study simulates the effects of existing and 

planned protection systems, including any backup or redundant systems.   
 

SCE&G was not identified as a secondary area for any of the Cases. However, the outputs from 

all simulations were reviewed. None of the simulated neighboring events were found to have a 

significant impact on SCE&G’s system. 

Case B3-1 simulated a 3-phase fault at the 230/115kV autotransformer between the Canadys 

230kV and 115kV busses. The three units at Canadys interconnect with the grid on the 115kV 

system. There are several 115kV lines connected to the Canadys 115kV busses, but much of the 

power injection from the units passes through a single 230/115kV autotransfomer to the Canadys 

230kV bus  (the exact amount depending strongly on generation dispatch and interarea 

interchange). Not only does a fault at this autotransformer represent a close-in fault at the 

Canadys station, but upon normal clearing of the fault, the units at Canadys see a significant step 

change in system impedance. Also, the Cope unit, because of its close electrical proximity and its 

relative isolation from the rest of the system, is affected significantly by this event. In fact, the 

result of the simulation shows that Cope was the most responsive unit to this event, followed by 

the Canadys units. The angular response of Cope was well damped following the clearing of the 

fault. All other units showed excellent damping and small speed and power deviations.  

Case C2-1 simulated a 3-phase fault at the Wateree station 230kV bus tie. Because there is a 

single breaker on this bus tie, a failure or internal fault of the bus tie breaker would cause both 

Wateree busses to clear, tripping the Wateree units offline. Also, a major 230kV tieline to PEC’s 

area would feed the fault and be disconnected following the breaker failure operations. V.C. 

Summer station is electrically the closest unit to this event not tripped during simulation. The 

results of the simulation show a surprisingly small reaction from system generators to the event. 

The largest angular response came from V.C. Summer and shows very little oscillation and fast 

damping to steady-state following the clearing of the fault. The speed and power deviations of 

the units were also small. There were no indications of instability. 



April 2009  VACAR Stability Study of Projected 2014 Winter Peak Conditions 17 

Plots of representative SCE&G machine rotor angles, machine electrical power, speed deviation 

and tieline MVA flows are included for case B3-1 and case C2-1 in Appendix D. For all cases, 

SCE&G generator responses were well damped with no indication of transient or voltage 

instability and all SCE&G bus voltages and branch flows were within applicable ratings.   

In summary, the results of this study indicate that the planned configurations of SCE&G system 

for 2014/2015 winter peak load conditions meet the requirements of Categories A, B and C of 

Table I of the NERC Reliability Standards TPL-001 through TPL-003 for the contingency 

scenarios evaluated. 

 

  




