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SUMMARY OF APPROVAL 

 
On December 6, 2011 the PJM Board of Managers approved changes to the Regional Transmission 
Expansion Plan (RTEP), totaling $620.24 million of baseline project changes.  The PJM Board deferred 
a decision on the proposed SVCs at the Hunterstown, Meadow Brook, and Mt. Storm – Valley locations 
until the next PJM Board meeting in February 2012. 

EXECUTIVE SUMMARY 

 
Since the Board’s last approval, PJM has completed further baseline analyses which identified 
additional baseline reliability criteria violations in the 2012 - 2026 time-frame.  Transmission system 
upgrades to resolve the reliability criteria violations were identified.  Among these baseline upgrades are 
a number of reactive upgrades including capacitors and Static Var Compensators (SVC) to address 
significant voltage violations for NERC category C3 (N-1-1) contingencies.  In addition, the costs 
associated with a number of previously approved baseline upgrades were updated.   
 
With these changes, the RTEP includes over $21,330 million of transmission additions and upgrades 
since the first plan was approved by the Board in 2000.  
 
 
 
SUMMARY OF RESULTS 

2011 Baseline Transmission Upgrades Changes and Additions  

 
One aspect of the development of the RTEP Process is an evaluation of the “baseline” system; i.e., the 
transmission system without any of the generation interconnection requests included in the current planning 
cycle. This baseline analysis determines the compliance of the existing system with reliability criteria and 
standards. Transmission upgrades required to maintain a reliable system are identified and reviewed with 
the Subregional RTEP Committees and the Transmission Expansion Advisory Committee (TEAC).  The 
cost of transmission upgrades to mitigate such criteria violations are allocated to network load. 
 
The baseline analysis, discussed herein, resulted in the need for transmission upgrades in several 
transmission zones.  A summary of the major baseline project additions that are $5 million or greater are 
detailed below. 
 
Mid-Atlantic Region System Upgrades 
 
 BGE Transmission Zone 

– Install 115kV tie breakers at Melvale - $20 M 
 
 ME  Transmission Zone 

– Build a 500 MVAR SVC at Hunterstown 500 kV - $82 M  (PJM Board decision deferred until February 2012) 
– Build a 250 MVAR SVC at Altoona 230 kV - $43 M 
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 PECO Transmission Zone 

– Install a second Waneeta 230/138 kV transformer on a separate bus section - $6.5 M 
 
 PENELEC Transmission Zone 

– Build a 100 MVAR Fast Switched Shunt and 200 MVAR Switched Shunt at Mansfield 345 kV - $6.1M 
 
 PPL Transmission Zone 

– Install a 3rd West Shore 230/69 kV transformer - $9 M 
– Build a new Paupack - North 230 kV line (Approximately 21 miles) - $37.1 M 
– Build a new 230-69 kV substations (Paupack) - $19.5 M 
– Upgrade Sunbury T22 and T23 transformers to 170 MVA each - $8.68 M 

 

 PSE&G Transmission Zone 
– Build a second 230 kV circuit from Cox's Corner – Lumberton - $46 M 

 
 

Western Region System Upgrades 
 
 American Electric Power 

– Rebuild 4 miles of 46 kV line to 138 kV from Pemberton to Cherry Creek - $5 M 
– Install a new 765/138 kV transformer at Jackson Ferry substation - $40 M 
– Install a second 138/69 kV transformer at Thelma station - $12 M 
– Build an 8 breaker 138 kV station tapping both circuits of the Fostoria - East Lima 138 kV line - $10 M 
– Establish Melmore as a switching station with both 138 kV circuits terminating at Melmore. Extend the 

double circuit 138 kV line from Melmore to Fremont Center - $18 M 
– Install four 138 kV breakers in Danville area - $5 M 

 
 APS Transmission Zone 

– Build a 300 MVAR Switched Shunt at Doubs 500 kV and increase the existing Switched Shunt at Doubs 500 
kV by ~50 MVAR  - $11.3 M 

 
 ATSI Transmission Zone 

– Replace the Star 345/138 kV #3 transformer with a larger unit - $5 M 
 

 ComEd Transmission Zone 
– Reconductor approximately 16 miles of the Nelson to Electric Junction 345 kV line and replace associated 

terminal equipment - $16.3 M 
– Reconductor approximately 12.51 miles of the East Frankfort - Crete 345 kV line - $10M 
– Reconductor approximately 11.75 miles of the Crete - St. John 345 kV line - $9.5 M 
– Reconductor 10.7 miles of the Marengo - Pleasant Valley 138 kV line and replace associated terminal and 

protective equipment - $8.5 M 
– Reconductor approximately 11.5 miles of the Marengo - Woodstock 138 kV line and replace associated 

terminal equipment - $8.85 M 
– Reconductor 7.2 miles of Steward – Haumesser 138 kV and upgrade station conductor at TSS 186 Steward 

- $11.4 M 
– Reconductor 5.2 miles of the Kickapoo Creek - Marseilles Tap 138 kV line - $8.3 M 

 

 Primary Power Upgrades 
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– Build a 600 MVAR SVC at Meadow Brook 500 kV - $100 M  (PJM Board decision deferred until February 
2012) 

– Build a 250 MVAR SVC at a new  station on the existing Mt. Storm - Valley 500 kV transmission facility - 
$50 M  (PJM Board decision deferred until February 2012) 

 
 

Southern Region System Upgrades 
 
 Dominion Virginia Power Transmission Zone 

– Rebuild a 2.1 mile section of line between Gordonsville and Somerset - $5.25 M  
– Rebuild Halifax to Chase City 230 line. Install 230 kV 4 breaker ring bus - $26 M 
– Rebuild remaining section of Line #22 from Eatons Ferry to Carolina 115 kV, - $25 M 
– Split Hornertown - Rocky Mount 230 kV Line and tap line to Battleboro Substation.  Expand station, install a 

230 kV 3 breaker ring bus and install a 230/115 kV transformer - $8 M 
– Reconductor segment of Carolina to Woodland 115 kV - $18 M 
– Rebuild 7 miles of the Dominion owned section of Cloverdale - Lexington 500 kV - $18 M 
– Build a 450 MVAR SVC and 300 MVAR switched shunt at Loudoun 500 kV - $70 M 
– Build 150 MVAR Switched Shunt at Pleasant View 500 kV - $6 M 
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Reactive Upgrades 
 
The 2011 RTEP has identified the need for reactive reinforcement to address a number of voltage violations 
identified for NERC category C3 (N-1-1) events.  The N-1-1 test includes simulating a contingency, adjusting the 
system to prepare for the next contingency and then simulating a second contingency.  The 2011 RTEP analyses 
identified widespread voltage violations for the loss of various combinations of 500 kV lines in the eastern half of 
PJM.  Specifically combinations of the 500 kV lines hi-lighted in the map below resulted in widespread voltage 
violations and in some instances voltage collapse. 
 

  
 
The lines hi-lighted on the map are major west to east 500 kV transmission lines.  The loss of one of these lines will 
result in the flow increasing on the remaining facilities.  In addition, reactive losses increase resulting in lower 
voltages as many of the lines are heavily loaded, in some instances well beyond the surge impedance loading of the 
line.  The loss of the next facility (as part of the N-1-1 criteria) would further exacerbate these issues.  
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A combination of static capacitors, fast-switched 
shunt capacitors and SVCs were recommended to 
address the voltage violations.  The locations of the 
reactive reinforcements are shown in the figure at 
the right and summarized in the table below.  SVCs 
were recommended at a number of the locations.  
The basis for recommending an SVC at some of 
the locations was based in part on addressing the 
criteria violations as well as to address operational 
performance issues including high voltages during 
light load conditions as well as the loss of dynamic 
reactive capability due to generation deactivations.   
 
The incidence of high voltages during light load 
conditions has been increasing.  Operations has 
managed the high voltage conditions by removing 
switched capacitors, having on-line generation 
absorb reactive power and in some instances 
taking EHV transmission out of service to reduce 
line charging effects.  The SVCs are being 
recommended in part because of their ability to absorb reactive power during light load conditions.   
 
In addition to helping to address high voltage conditions the SVCs were also recommended to increase the amount 
of dynamic reactive capability on the system.  Today the vast majority of the dynamic reactive capability on the 
system is provided by on-line generation.  Given recent generation deactivations as well as the deactivations that are 
likely to occur due to compliance with new environmental regulations, the dynamic reactive capability of the system is 
expected to decrease.  The SVCs will help to off-set the loss in dynamic reactive capability.   
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PJM staff recommended the upgrades shown in the table above be built by a combination of existing transmission 
owners as well as a non-incumbent transmission owner.  First Energy was recommended as the entity responsible 
for building and operating the Altoona, Doubs, Hunterstown and Mansfield reactive upgrades.  Dominion Virginia 
Power was recommended as the entity responsible for building and operating the Loudoun and Pleasant View 
reactive upgrades.  Primary Power LLC was recommended as the entity responsible for building and operating the 
reactive upgrades at Meadow Brook and on the Mt. Storm – Valley 500 kV line. 
 
Changes to Previously Approved Baseline Projects 
 
The costs associated with a number of previously approved RTEP baseline projects were also updated.  This 
resulted in a net decrease in cost of $17 million. 
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Status of Generation Interconnection Queues 



 
PJM Staff Whitepaper 

December 2011 

  

Page 9 of 17 
 

 
Review by the Transmission Expansion Advisory Committee (TEAC)  
 
The results of the 2011 RTEP baseline analysis were reviewed with the TEAC on November 3, 2011.  
Written comments were requested to be submitted to PJM communicating any concerns with the 2011 
RTEP Baseline and any alternative transmission solutions for consideration. Formal comments were 
received from Dominion Virginia Power, Baltimore Gas and Electric, Old Dominion Electric Cooperative and 
First Energy. 
 
Cost Allocation 
 
Cost allocations for the baseline upgrades described in this report are summarized in the attached sheets. 
 
Board Approval 
 
As noted above, the PJM Board approved all of these projects with the exception of the Hunterstown SVC, 
Meadow Brook SVC and the SVC at the U2-086 substation on the Mt Storm to Valley 500 kV line.  Given 
the issues raised by stakeholders in the letters submitted prior to their meeting, the Board requested PJM 
staff to address the concerns raised and provide  a recommendation to the Board at their February 
meeting.  
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The following allocations are single-zone allocations 
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The following allocations are single-zone allocations 
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The following allocations are single-zone allocations 
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The following allocations are single-zone allocations 
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The following allocations are single-zone allocations 
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The following allocations are multi-zone allocations 
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The following allocations are multi-zone allocations 
 

 

 


