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INTRODUCTION 
 
As a Federal Energy Regulatory Commission (FERC) approved Regional Transmission 
Organization (RTO), one of PJMôs core functions encompasses regional transmission 
planning.  PJMôs Regional Transmission Expansion Plan (RTEP) identifies transmission 
upgrades and enhancements that are required to preserve the reliability of the 
transmission system.  The PJM system is planned such that it can be operated to supply 
projected customer demands and projected firm transmission service over a range of 
forecast system demands under contingency conditions that have a reasonable 
probability of occurrence. PJM reliability planning encompasses a comprehensive series 
of detailed analysis that ensures reliability under the most stringent of the applicable 
NERC, Regional Entity (RFC or SERC as applicable), PJM and local criteria.  To 
accomplish this each year, a comprehensive baseline assessment of all Bulk Electric 
System (BES) facilities over the near term (1-5 years) and long term (years 6 ï 15) is 
completed. 
 
The PJM RTEP process also requires that cost responsibility for facility enhancements 
be established.  In order to establish a starting point for development of Regional 
Transmission Expansion Plans and determine cost responsibility for expansion facilities, 
a óbaselineô assessment of system adequacy and security is necessary.  The purpose of 
this assessment is threefold:  

- to identify areas where the system, as planned, does not meet the  
applicable reliability criteria and standards.  The baseline system is 
assessed using the same criteria and analysis methods that is used 
for assessing the impact of proposed new interconnection projects.   
This will ensure that the need for system enhancement of the baseline 
system and enhancements due to interconnection projects are 
determined in a consistent and equitable manner. 

- to develop and recommend facility expansion plans which will bring 
areas where the system does not meet performance requirements 
specified in an applicable standard into compliance. These plans 
include cost estimates and required in-service dates. 

- to establish what will be included as baseline costs in the allocation of 
the costs of expansion for those generation and merchant 
transmission projects proposing to connect to the PJM system. 

 
The system as planned is tested for its compliance with all applicable reliability 
standards to accommodate the forecast demand, committed resources, and 
commitments for firm transmission services for a specified time frame.  Areas that are 
found to not meet applicable reliability criteria are identified and enhancement plans are 
developed to achieve compliance. The resulting as planned system is tested in 
aggregate to ensure that the individual enhancement plans are coordinated and full 
system compliance has been achieved. 
 
The óbaselineô assessment and the resulting expansion plans serve as the base system 
for the conduct of Interconnection Feasibility Studies and Impact Studies. 
 
This report details the results of the óbaselineô assessment from 2009 through 2023 for 
the PJM system as it existed in December 2008.   
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EXECUTIVE SUMMARY 
 
 
PJM has responsibility for the development of a Regional Transmission Expansion Plan 
(RTEP) for the PJM system that will meet the needs of the region in a reliable, economic 
and environmentally acceptable manner.  The RTEP assesses the needs of the system 
in the near term (within five years) and over the longer term (15 years) to identify 
baseline transmission enhancements that require more time to implement .  PJM also is 
responsible for recommending the assignment of any transmission expansion costs to 
the appropriate parties.  In order to carry out these responsibilities, it is necessary to 
establish a starting point or óbaselineô from which the need and responsibility for 
enhancements can be determined. 
 
In order to establish that baseline, PJM has defined the fifteen (15) year period from 
2009 through 2023 as the 2008 ñbaselineò planning period. This assessment is inclusive 
of the previous yearsô baseline reports and required upgrades.  As such, the existing 
system plus any planned modifications to the transmission system including reactive 
resources that are scheduled to be in service prior to the 2013 summer peak period was 
chosen as the base system.  This ensures the system as planned remains compliant 
with reliability standards.  In addition, assessments for delivery years prior to 2013 were 
updated with current assumptions to validate the on-going need for identified upgrades 
and to ensure continued compliance with reliability criteria.  All new generation and 
merchant transmission projects in Queues A through S that executed a Facility Study 
Agreement were also included in this baseline system along with any associated 
transmission enhancements as identified in the Impact Studies.  Any supplemental 
transmission enhancements independent of those associated with new generation or 
merchant transmission projects were also included.  All firm transmission service 
currently committed for the period was represented.    
  
PJM has conducted a comprehensive assessment of the ability of the PJM system to 
meet all applicable reliability planning criteria.  The applicable reliability planning criteria 
are listed below:   
 

ü NERC Planning Standards  
( http://www.nerc.com/~filez/standards/Reliability_Standards.html ) 

ü RFC Reliability Principles and Standards 
(http://www.rfirst.org/Standards/ApprovedStandards.aspx)  

ü PJM Reliability Planning Criteria as contained in Manual M14B 
Attachment G (http://www.pjm.com/documents/manuals.aspx) 

ü Transmission Owner Reliability Planning Criteria as filed in their 
respective FERC 715 filing. 

 
In completing this assessment, PJM has documented all conditions where the system 
did not meet applicable reliability criteria and identified the system reinforcements 
required to bring the system into compliance along with estimated cost and lead-time to 
implement them.   
 
Those areas that were found to not meet applicable reliability standards establish the 
need for reinforcement in those areas independent of any future interconnection projects 
not included in the baseline analysis.  The resulting system with the identified 

http://www.nerc.com/~filez/standards/Reliability_Standards.html
http://www.rfirst.org/Standards/ApprovedStandards.aspx
http://www.pjm.com/documents/manuals.aspx
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reinforcements to bring the system into compliance, will be used in evaluating the impact 
of the projects in Queues T,U1 and U2 that qualify and elect to proceed with the impact 
studies.  The extent to which reinforcements identified in the baseline assessment are 
advanced, deferred, modified or eliminated will be used in determining cost responsibility 
for the final plans in the RTEP. 
 
It should be recognized that the reinforcements proposed in this baseline analysis might 
be modified, advanced, deferred or eliminated as a result of generation or merchant 
transmission projects being added to or removed from the system.  The development of 
the RTEP for PJM is an ongoing process, which will include the conduct of impact 
studies and development of plans to accommodate the new interconnection projects in 
Queues T,U1 and U2.  Upon completion of the impact studies some projects may elect 
not to proceed.  When it is determined which projects will commit to proceed, a new 
baseline RTEP will be developed to meet the needs of the region, including the 
accommodation of all new projects committed to connect, during the next 5 year period.     
 
KEY FINDINGS 
 
Inclusive of the baseline upgrades identified in the Results Section of this assessment, 
PJM assesses its system as being compliant with the thermal, reactive, and stability 
requirements of all applicable standards including NERC Standards TPL-001, 2, 3, and 4 
for each of the years 2009 through 2023. 
 
The reinforcements required to achieve compliance which have an estimated cost of at 
least $5 million are noted below.  A complete list of projects along with detailed 
descriptions of the conditions that are driving the need for them, are reported in the 
Results section of this report.  PJM staff from the Power System Coordination group will 
work with the transmission owners and generation or merchant transmission developers 
to establish project schedules and coordinate any required outage activities to ensure 
these reinforcements are completed by their required in-service dates. The cost 
estimates below are based on those provided at the September 17, 2008 and October 
15, 2008 and November 5, 2008 TEAC meetings.  

 
Mid-Atlantic Region System Upgrades 
 
¶ Baltimore Gas and Electric Transmission Zone 
ï Rebuild the two Harford to Perryman 115 kV lines - $ 8.0 M 

 
¶ Delmarva Transmission Zone 
ï Convert the 138 kV line from Vienna to Loretto to Piney Grove to 230 kV and add 

a 230/138 kV transformer at Loretto $40 M 
ï Add a second 230/138 kV transformer at Harmony - $7.5 M 
ï Build a new Indian River to Bishop 138 kV line - $18 M 
ï Upgrade the Glasgow to Mt. Pleasant 138 kV line - $5.7 M 
ï Add a third Steele 230/138 kV transformer - $8.0 M 

 
¶ MetEd Transmission Zone 
ï Add a new 230/69 kV substation at Bernville - $5.73 M 

 
¶ PECO Transmission Zone 
ï Rebuild the Bradford to Planebrook 220-02 230 kV line - $7.0 M 
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ï Rebuild the Bradford to Planebrook 220-31 230 kV line - $7.5 M 
ï Rebuild the Bryn Mawr to Plymouth Meeting 138 kV line - $12.5 M 

 
¶ Penelec Transmission Zone 
ï Reconfigure the Glade 230 kV ring bus - $5.64 M 

 
¶ PEPCo Transmission Zone 
ï Install a new 230/34 kV transformer at Bells Mill - $ 10.7 M 
ï Add a new 230/69 kV transformer at Benning $ 54 M 
ï Add shunt reactors to the Benning to Ritchie 230 kV underground lines - $ 6.4 M 

 
¶ PP&L Transmission Zone 
ï Rebuild the Brunner Island ï West Shore 230 kV line and add a parallel line - 

$34 M 
ï Rebuild the Eldred to Pine 69 kV line - $10.2 M 
ï Add a 230/138/69 kV transformer at Harwood - $13.97 M 
ï Add a Siegfried to Jackson 138 kV line - $10.0 M 
ï Rebuild the Siegfried to Quarry 69 kV line - $5.0 M 
ï Install a new Elroy to Hatfield 138/69 kV double circuit line and associated 

transformers at Elroy - $38.42 M 
ï Rebuild the Seidersville to Quakertown line and add a new 230/69 kV 

transformer at Hosensack - $23.14 M 
ï Add a new 230/69 kV substation at New Springfield - $16.4 M 
ï Rebuild the West Hempfield to South Manheim #3 69 kV line - $5.66 M 
ï Add a new Derry to Millville 69 kV line - $9.35 M 
ï Rebuild the Lackawanna to Edella 69 kV line - $5.09 M 
ï Add a 230/69 kV transformer at Stanton - $5.9 M 
ï Add a new Bohemia to Twin Lakes 69 kV line - $18.53 
ï Rebuild the Stanton to Old Forge 69 kV line - $5.29 M 
ï Add a new 69 kV line from Jackson to Lake Naomi - $7.33 M 
ï Add a new 69 kV line from Carlisle to West Carlisle - $8.11 M 
ï Add a new 69 kV line from Reeses Tap to Hershey - $9.75 M 
ï Rebuild the South Akron ï South Manheim 69 kV lines at 138 kV and reconfigure 

existing South Akron ï South Manheim 138 kV line - $5.05 M 
 
 
¶ PSEG Transmission Zone 

- Reconductor Branchburg ï Flagtown 230 kV line - $12 M 
- Reconductor Flagtown ï Somerville 230 kV line - $15 M 
- Reconductor Somerville ï Bridgewater 230 kV line - $9 M 
- Reconductor Hudson ï South Waterfront 230 kV line - $27 M 
- New Essex ï Kearney 138 kV circuit and Kearney 138 kV bus tie - $17 M 
- Build Branchburg to Roseland 500 kV - $405.29 M 
- Build Roseland ï Hudson 500 kV - $342 M 
- Replace 138/13 kV XFMRs with 230/13 kV XFMRs as part of Branchburg ï 

Hudson 500 kV project - $34 M 
- Build Hudson 500 kV switching station - $122 M 
- Build Roseland 500 kV switching station - $70 M 
- Convert the E-1305/F-1306 to one 230 kV ckt - $7.3 M 
- Build Hudson 230 kV transmission lines - $7 M 
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- Install transformer at new Hudson 500 kV switching station and perform 
Hudson 230 kV and 345 kV station work - $100 M 

 
 

¶ Jersey Central Power and Light Transmission Zone 
ï Add a new Boston Road and Hyson 34 kV substations - $5.81 M 

 
 
Western Region System Upgrades 
 
¶ American Electric Power 
ï Build a new 69 kV line from Canal to Wooster and a new line from West 

Millersburg to Moreland Switch - $ 27 M 
ï Rebuild the West Millersport to Millersport 138 kV line - $6.5 M 
ï Rebuild the East Side Lima to Sterling 138 kV line - $5.0 M 
ï Rebuild the Albright to Mettiki to William to Parsons to Loughs Lane 138 kV line - 

$14.7 M 
 
¶ Allegheny Power System Transmission Zone 
ï Add a fourth Cabot 500/138 kV transformer - $8.07 M 
ï Replace the Ringgold #3 transformer - $5.8 M 
ï Build a new 138 kV line from Osage to Whitely - $13.3 M 
ï Build a new 138 kV line from Sony to Yukon to Bethel Boro Tap - $10.3 M 

 
¶ Commonwealth Edison Transmission Zone 
ï Rebuild the East Frankfort to Goodings Grove (Red) 345 kV line - $15 M 
ï Install two new 345/138 kV transformer at Plano (Red) - $30 M 
ï Install a new 345/138 kV transformer at Goodings Grove (Red) - $15 M 
ï Install a second East Frankfort 345/138 kV transformer and rebuild the Country 

Club to Matteson 138 kV line - $11.25 M 
ï Rebuild the Waukegan to Gurnee 138 kV lines - $11.6 M 
ï Install a 300 MVAR SVC at Elmhurst on the Blue system - $32.5 M 
ï Install a 300 MVAR SVC at Elmhurst on the Red system - $32.5 M 
ï Install a total of 1380 MVAR of shunt capacitors on at eight 138 kV stations - 

$29.8 M 
 
 
Southern Region System Upgrades 
 
¶ Dominion Virginia Power Transmission Zone 
ï Build a new underground 230 kV line from Arlington to Ballston - $80 M 
ï Build a new 230 kV line from Hamilton to Middleburg - $125 M 
ï Install a new 500/115 kV transformer and associated circuit breakers at 

Chancellor - $16 M 
ï Install a second 230/115 kV transformer at Fredericksburg - $ 5.5 M 
ï Rebuild a section of the Possum Point to Minnieville 115 kV line - $9.0 M 
ï Build a second Dooms to Dupont to Waynesboro 115 kV line - $6.0 M 
ï Build a new Kitty Hawk to Nags Head 115 kV line - $9.0 M 
ï Rebuild the Chase City to Crewe 115 kV line - $13.0 M 
ï Rebuild the Moran DP to Crewe 115 kV line - $5.0 M 
ï Upgrade the Chase City to Twittyôs Creek 115 kV line - $7.0 M 
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ï Rebuild the Farmville to Pamplin 115 kV line - $9.0 M 
ï Rebuild a Yorktown to Whealton 115 kV line - $18.0 M 
ï Build a new 230 kV line from Old Church to Chickahominy - $17.0 M 
ï Reconfigure the Idylwood to Arlington 230 kV line - $25 M 
ï Upgrade a section of the Northern Neck to Harmony Village 115 kV line - $5.5 M 
ï Rebuild the Trowbridge to Winfall 115 kV line - $16.4 M 
ï Build a new Yorktown to Hayes 230 kV line - $60.0 M 
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OBJECTIVE AND SCOPE 
 

The objectives of this assessment were as follows: 

¶ To identify areas where the system as planned for the near term period 2009 
through 2013 would not meet applicable reliability standards. 

¶ To develop and recommend preliminary facility expansion plans, including cost 
estimates and required in service dates, to ensure all areas meet applicable 
reliability criteria. 

¶ To identify areas where the system as planned for the longer term period 2013 
through 2023 that would not meet applicable reliability criteria, and where 
appropriate, develop expansion plans. These plans include required in service 
dates of the facilities needed to bring those areas into compliance.  This longer 
term planning is in consideration of larger scope projects that may require long 
lead time to implement. 

¶ To establish what will be included as baseline expansion costs for the allocation 
of the costs of expansion for those projects included in Queues T,U1 and U2.  

 
The scope of this assessment included analysis for the period 2009 through 2023 to 
ensure the system would meet all applicable reliability planning criteria.  These 
assessments include baseline thermal, baseline voltage, load deliverability thermal and 
voltage, generation deliverability and baseline stability analysis.  The baseline thermal 
and voltage analysis encompasses an exhaustive analysis of all BES facilities for 
compliance with NERC category A (TPL-001), category B (TPL-002) and category C 
(TPL-003) events.  In addition, consistent with NERC standard TPL-004, a number of 
extreme events as defined in table I of TPL-004 were evaluated for risk and 
consequences to the system. The extreme tests include those judged to be critical from 
an operational perspective. The PJM load deliverability testing methods are described in 
Manual 14B.  The tests ensure that an area of the transmission system that is 
experiencing higher than normal load levels (90/10) with higher than normal internal 
generation unavailability has the transmission capability to import energy to meet the 
transmission system reliability criteria.  The generation deliverability testing ensures 
sufficient transmission capability in all areas of the system to export an amount of 
generation capacity at least equal to the amount of certified capacity resources in each 
area.  PJM also performed a comprehensive stability analysis consistent with NERC and 
local transmission owner criteria to ensure the system is stable for critical system 
conditions including light load conditions, and fault conditions that include multi-phase 
faults and faults with delayed clearing.    

 
Other than as required for the PJM Reliability Planning Criteria or an individual 
transmission owner criteria, the system was not analyzed under non-peak load flow 
conditions on the basis that the system can and will be dispatched to remain within first 
contingency operating limits.  PJM Generator Deliverability testing which simulates 
higher than normal generation availability in an area is performed at 50/50 load levels.  
PJM Load Deliverability testing, which is performed on 23 Locational Deliverability Areas 
(LDA) within PJMôs footprint, simulates an internal generation deficiency within the LDA 
(which simulates higher than expected forced outage conditions) being tested with the 
area at 90/10 load levels.  The combination of these tests includes simulation of various 
system conditions over a range of load conditions and generation availability scenarios 
that simulate planned and forced outage conditions.  Intermediate and light load 
conditions are generally not explicitly tested (except for stability as noted below) as 
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operation within operating limits at these lower load levels can be achieved through re-
dispatch of the system.  This approach satisfies the NERC TPL standard requirement to 
analyze the system over a range of load levels.  Transmission constraints on market 
dispatch are economic constraints.  Economic constraints are not considered violations 
of reliability criteria as long as the system can be adjusted to remain within reliability 
limits on a pre-contingency basis. 
 
The continued need for the system reinforcements previously identified in prior RTEP 
Baseline Reports and the Queue A through S Impact Studies were evaluated.  Any 
previously identified reinforcements that are no longer required were documented and 
removed from the list of RTEP Reinforcements.       
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ANALYSIS METHODOLOGY 
 
Load flow simulation was based on a representation of the 2013 forecast peak load, 
existing capacity resources, and all proposed interconnection projects in Queues A 
through T that executed a Facility Study Agreement.  A detailed description of the load 
forecast can be found at the following link (http://www.pjm.com/planning/resource-
adequacy-planning/load-forecast-dev-process.aspx ).  A listing of all proposed 
interconnection projects can be obtained from the following link: 
(http://www.pjm.com/planning/generation-interconnection/generation-queue-
active.aspx).  All firm transmission services committed for the 2013 period were 
represented in the base case (see below).  In addition, any transmission reinforcements 
planned to be placed in service by 2013 summer were represented.  A listing of the 
planned transmission reinforcements that are expected to be in service by the summer 
of 2013 can be found in Appendix A.  A complete listing of the planned transmission 
reinforcements and their expected in-service date can be obtained from the following link 
(http://www.pjm.com/planning/rtep-upgrades-status.aspx ).   
 

 2013 RTEP 
INTERCHANGE 

  

FROM TO MW 

PJM AMRN 127 

PJM CIN 708 

PJM EKPC 0 

PJM FE 644 

PJM IP 0 

PJM LGEE 137 

PJM OVEC -1853 

PJM ALTW 264 

PJM ALTE 155 

PJM CPLE 270 

PJM CPLW 250 

PJM DUKE 63 

PJM MEC 1370 

PJM MECS 574 

PJM NIPS 0 

PJM NYIS 1957 

PJM WEC 1215 

PJM TVA 918 

TOTAL  6799 

 

A load flow base case covering critical system conditions was developed for 2013 
utilizing a 2007 ERAG MMWG series case, representing projected non diversified 
summer peak loads across the PJM Balancing Area.  All in-service PJM capacity 
resources were dispatched at approximately 93.75% of the installed capacity value. All 
remaining Queue A through T generators were initially turned off.  Reactive power 
resources were also included in the analysis.  A summary of the reactive power 
resources is shown below (note these are in addition to the reactive power associated 
with the generation noted above). 

http://www.pjm.com/planning/resource-adequacy-planning/load-forecast-dev-process.aspx
http://www.pjm.com/planning/resource-adequacy-planning/load-forecast-dev-process.aspx
http://www.pjm.com/planning/generation-interconnection/generation-queue-active.aspx
http://www.pjm.com/planning/generation-interconnection/generation-queue-active.aspx
http://www.pjm.com/planning/rtep-upgrades-status.aspx
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Area 
Static 
MVAR 

Dynamic 
MVAR 

PJM500 2400 1600 

PENELEC 840   

METED 257 100 

JCPL 3868 1260 

PP&L 2365   

PECO 4190   

PSEG 2090   

BGE 6420   

PEPCO 1150   

AE 950 300 

DPL 1250 308 

UGI 30   

RECO 64   

VAP 7115 70 

APS 2845 1000  

AEP 5525 865 

DAYTON 1300   

DLCO 122   

ComEd 7110 600 

Total 49891 6103 

 
  
Study of all voltage limits was completed using this base system.  For analysis pertaining 
to thermal limits including Generator Deliverability and Load Deliverability a multitude of 
dispatch patterns were analyzed.  A complete description of the Generator and Load 
Deliverability procedures is contained in Attachment C of PJM Manual M14B.  
 
The 2013 base case was also used to analyze network transfer capability.  To maintain 
reliability in a competitive capacity market, resources must contribute to the deliverability 
of electricity in the Balancing Area in two ways:  1) energy must be deliverable from the 
aggregate of resources available to the Balancing Area to load in portions of the 
Balancing Area experiencing a localized capacity emergency, or deficiency, 2) capacity 
resources within a given electrical area must, in aggregate, be able to be exported to 
other areas of the Balancing Area within some bounds that separate the reliability 
requirements of the Balancing Area from the reasonable economic function of the 
market place.  PJM has developed two methods for evaluating the adequacy of network 
transfer capability for each of these deliverability requirements.   
  
The Load Deliverability test procedures were used to determine if the Capacity 
Emergency Transfer Limit (CETL) to each of the various electrical areas of PJM is 
sufficient to deliver each respective areaôs Capacity Emergency Transfer Objective 
(CETO). The PJM Generation Deliverability procedure was used to determine if Network 
Transfer Capability was adequate to deliver all capacity resources out of defined areas 
to the network. These methods are described in more detail in Attachment C of PJM 
Manual M14B.   
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In addition to the PJM deliverability criteria referenced above, the transmission system 
was tested for applicable transmission owner, RFC, SERC and NERC reliability criteria 
including TPL-001, TPL-002, TPL-003 and TPL-004.   These reliability criteria as well as 
the load deliverability criteria and generation deliverability criteria described above 
involve simulating various contingencies to ensure the system remains within applicable 
limits.  This contingency analysis includes all Bulk Electric System (BES) facilities 
operated by PJM.  This includes over 7,000 NERC category B contingencies and over 
4,800 NERC category C contingencies.  Also, consistent with the requirements of NERC 
TPL-003, all category B contingencies noted above were simulated, followed by manual 
system adjustments, followed by another category B contingency to ensure the system 
remains within applicable limits for NERC category C3 contingencies.  A complete list of 
the contingencies used in this assessment are available pursuant to PJM CEII 
procedures.  In all cases where the system was found to not meet criteria, transmission 
reinforcements were identified and tested to mitigate any thermal, reactive and dynamic 
stability deficiencies of the system.  Consistent with the NERC TPL-004 standard, 
maximum credible disturbances (NERC category D contingencies) were studied to 
evaluate their impact on the transmission system.  Maximum credible disturbances used 
in operation as described in the PJM Emergency Operation Manual (M-13) as well as 
additional category D contingencies were simulated.  Due to the sensitive nature of this 
information, the results of that assessment are not included in this report.  
 
In all cases, where the physical design of connections or breaker arrangements resulted 
in the outage of more than the faulted facility when the fault was cleared, the additional 
facilities were also outaged in the load flow.  For example, if a transformer is tapped off a 
line without a breaker, both the line and transformer were outaged as a single 
contingency event.  In addition, approved operating procedures were utilized as 
applicable.  These operating procedures include the use of control devices such as 
Phase Angle Regulators (PARs) to manage flows on the system.  Also, operation of 
Special Protection Systems (SPS) were modeled and tested as single contingency 
events where applicable.  A complete listing of applicable special protection systems and 
operating procedures can be found in the Transmission Operation Manual (M-03) at the 
following link: (http://www.pjm.com/documents/manuals.aspx ). 
 
Short circuit analysis was performed to determine if any of the 230 kV, 345 kV, or 500 kV 
breakers would exceed their interrupting capability.  Calculated single phase to ground 
and three phase fault currents were compared to breaker interrupting capability provided 
by the transmission owners for each breaker.  All breakers having ratings less than the 
calculated fault currents were identified. 
 

http://www.pjm.com/documents/manuals.aspx
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RESULTS 
 

The results of the baseline assessment for the 2009 ï 2023 period are presented below. The 
cost estimates below are based on the cost estimates provided at the September 17, 2008 and 
October 15, 2008 and November 5, 2008  TEAC meetings.   
 

PJM Generator and Load Deliverability Results  
The PJM generator and load deliverability analysis were completed as defined in the 
procedures of Manual M14B.  In general these tests involve n-0 (pre-contingency) and n-1 
(single contingency) and N-2 analysis for generator deliverability testing to determine the 
sufficiency of transfer capability between generation resources and load within the PJM system.  
The Load Deliverability test assures that there is adequate import capability to serve load 
pockets experiencing a capacity emergency condition while the Generator Deliverability test 
assures that PJM capacity resources will not be bottled at peak load conditions. 
 

NERC Category A , B & C Contingency 
The PJM system was studied with all facilities in service (TPL-001), for the loss of a single 
generator, transmission circuit, or transformer (TPL-002) and for the loss of multiple facilities as 
specified in TPL-003. 
 
In addition, the 2013 system was tested for compliance with PJM, Transmission Owner, and 
Regional Reliability Council criteria.  All facilities monitored by PJM Operations were also tested 
against the PJM Reliability Criteria for n-0 and n-1 conditions.  
 
Facilities were identified with pre-contingency flows (TPL-001 Category A) exceeding applicable 
ratings.  Facilities with post contingency flows equal to or higher than 100% of the 4-hour 
emergency rating were also identified.  In addition, voltages were monitored based on the 
existing voltage limits used in PJM Operations.  Reactive reinforcements were required.  A 
stability issue was also identified that required a baseline upgrade. 
 
The following areas of the PJM system were found to not meet reliability criteria for the 
series of tests for the 2009 ï 2023 study period.  With the exception of the baseline 
upgrades noted below, all other areas of the system were found to meet all applicable 
reliability criteria. 
 
 

1) Baseline Upgrade b0744 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Scull #2 ï Mill #2 138 kV overload 
ü Contingency:  Loss of the other circuit 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade a strand bus at Mill 138 kV 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $0.2 Million 
ü Construction Responsibility: AEC 

 
 

2) Baseline Upgrade b0576 

¶ Overview of Reliability Problem 
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ü Criteria Violation:  Overload of Mickleton 230/69 kV #4 
ü Contingency: Loss of Mickleton 230/69 kV #1 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Move the Monroe 230/69 kV to Mickleton 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $1.24 Million 
ü Construction Responsibility: AEC 

 
 

3) Baseline Upgrade b0571 

¶ Overview of Reliability Problem 
ü Criteria Violation:  West Millersport ï Millersport 138 kV overload 
ü Contingency:  Tower outages of West Millersport ï Kirk 345 kV and West Millersport ï 

Hyatt 345 kV 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor West Millersport ï Millersport 138 kV 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $6.5 Million 
ü Construction Responsibility: AEP 

 
 

4) Baseline Upgrade b0570 

¶ Overview of Reliability Problem 
ü Criteria Violation:  East Side Lima ï Sterling 138 kV overload 
ü Contingency:  Tower outages of Allen ï Sorensen 345 kV and Convoy ï Robinson Park 

345 kV  
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade: Reconductor East Side Lima ï Sterling 138 kV   
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $5 Million 
ü Construction Responsibility: AEP 

 
 

5) Baseline Upgrade b0748 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Wooster ï Moreland 69 kV system area of AEP (Northern Ohio) is no 

longer single contingency reliable 
ü Contingency:  Various 
ü Criteria test:  (NERC TPL-002 Category B) AEP Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Establish a new 69 kV circuit between the Canal Road and East 

Wooster stations, establish a new 69 kV circuit between the West Millersburg and 
Moreland Switch stations (via Shreve), add reactive support via cap banks 

ü Upgrade In-Service Date:  December 2010 
ü Estimated Upgrade Cost:  $27 Million 
ü Construction Responsibility:  AEP 

 
 

6) Baseline Upgrade b0492.3, b0492.4, b0492.5 
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¶ Overview of Reliability Problem 
ü Criteria Violation: Overdutied breaker   
ü Contingency:  Fault at Eastalco 230 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Eastalco 230 kV breaker D-26, D-28, D-31 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $0.300 Million per breaker 
ü Construction Responsibility: APS 

 
7) Baseline Upgrade b0347.10, b0347.11, b0347.12, b0347.13, b0347.14, b0347.15 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breakers 
ü Contingency: Fault at Hatfield 500 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade (per ABB inspection) Hatfield 500 kV breakers HFL-1, 

HFL-3, HFL-4, HFL-6, HFL-7, HFL-9 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $60k per breaker 
ü Construction Responsibility: APS 

 
 

8) Baseline Upgrade b0347.5, 347.6, 347.7, 347.8, 347.9 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breakers 
ü Contingency: Fault at Harrison 500 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Harrison 500 kV breaker HL-3; Upgrade (per ABB 

inspection) breakers HL-6, HL-7, HL-8, HL-10 
ü Upgrade In-Service Date:  June 2011   
ü Estimated Upgrade Cost:  Replacement: $700k ; Upgrade: $60k per breaker 
ü Construction Responsibility: APS 

9) Baseline Upgrade b0577 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breakers 
ü Contingency: Fault at Fort Martin 500 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Fort Martin 500 kV breaker FL-1 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $0.7 Million 
ü Construction Responsibility: APS 

 
10) Baseline Upgrade b0572.1, b0572.2 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Albright ï Loughs Lane 138 kV overload  
ü Contingency: Various contingencies on 138 kV system in West Virginia 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Reconductor Albright ï Mettiki ï Williams ï Parsons ï Loughs 
Lane 138 kV with 954 ACSR 

ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $14.7 Million 
ü Construction Responsibility: APS 

 
 

11) Baseline Upgrade b0573 

¶ Overview of Reliability Problem 
ü Criteria Violation: Butler ï Cabot 138 kV ckt. óEô overload  
ü Contingency: Loss of parallel circuit and Cabrey Junction 138 kV 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconfigure circuits in Butler ï Cabot 138 kV area 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $1.18 Million 
ü Construction Responsibility: APS 

 
 

12) Baseline Upgrade b0584 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage Violation at Necessity 138 kV 
ü Contingency: Loss of Bethelboro ï North Union Tap 138 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install 33 MVAR 138 kV capacitor at Necessity 138 kV 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.77 Million 
ü Construction Responsibility: APS 

 
 

13) Baseline Upgrade b0585 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage violation at Cecil 138 kV, overdutied breakers 
ü Contingency: Loss of Wylie Ridge ï Smith 138 kV, Fault at Cecil 138 kV 
ü Criteria test:  NERC TPL-003 Category C, Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Increase Cecil 138 kV capacitor size to 44 MVAR, replace five 

138 kV breakers at Cecil due to increased short circuit fault duty as a result of the 
addition of the Prexy substation 

ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.45 Million 
ü Construction Responsibility:  APS 

 
 

14) Baseline Upgrade b0586 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage violation at Whiteley 138 kV 
ü Contingency: Loss of Fairview ï Miracle Run 138 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Increase Whiteley 138 kV capacitor size to 44 MVAR 



 

Results 

 16 

ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.64 Million 
ü Construction Responsibility: APS 

 
 

15) Baseline Upgrade b0587 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Tidd ï Carnegie ï Weirton 138 kV overload 
ü Contingency: Loss of Tidd ï Mahans Lane 138 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor AP portion of Tidd ï Carnegie 138 kV and 

Carnegie ï Weirton 138 kV with 954 ACSR  
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $3.16 Million 
ü Construction Responsibility: APS 

 
 

16) Baseline Upgrade b0588 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage violation at Grassy Falls 138 kV 
ü Contingency: Stuck Breaker at Powell Mountain 138 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 40.8 MVAR 138 kV capacitor at Grassy Falls 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.5 Million 
ü Construction Responsibility:  APS 

 
 

17) Baseline Upgrade b0589 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breakers 
ü Contingency: Fault at Cecil 138 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace five 138 kV breakers at Cecil 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $1.2 Million 
ü Construction Responsibility:  APS 

 
 

18) Baseline Upgrade b0590 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breakers 
ü Contingency: Fault at Charleroi 138 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace #1 and #2 breakers at Charleroi 138 kV 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.45 Million 
ü Construction Responsibility:  APS 
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19) Baseline Upgrade b0591 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage violation at Seneca Caverns 138 kV 
ü Contingency:  Loss of Hardy ï Junction 138 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 25.2 MVAR capacitor at Seneca Caverns 138 kV 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.63 Million 
ü Construction Responsibility: APS 

 
 

20) Baseline Upgrade b0704 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Cabot 500/138 kV #1 
ü Contingency: Bus fault contingency of #2 Main 500 kV bus resulting in loss of #2 and #4 

banks 
ü Criteria test:  APS Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a third Cabot 500/138 kV transformer 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $8.07 Million 
ü Construction Responsibility: APS 

 
 

21) Baseline Upgrade b0677 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Double Toll Gate ï Riverton 138 kV overload 
ü Contingency: Loss of North Shenandoah 138/116 kV and Meadow Brook ï Klines Mill 

138 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade: Reconductor Double Toll Gate ï Riverton with 954 ACSR   
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $2.7 Million 
ü Construction Responsibility:  APS 

 
 
 

22) Baseline Upgrade b0674 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Blacks ï Miracle Run 138 kV (CV1), Bracken ï 

Luxor 138 kV (CV2), Eastgate ï Luxor 138 kV (CV3), Eastgate ï Sony 138 kV (CV4), 
Edgewater ï Loyalhanna 138 kV (CV5), Edgewater ï Vanceville Jct. 138 kV (CV6), 
Fairview ï Grant Town 138 kV (CV7), Fairview ï Miracle Run 138 kV (CV8), King Farm ï 
Sony 138 kV (CV9), Luxor ï Loyalhanna 138 kV (CV10), Luxor ï Stony Springs Jct. 138 
kV (CV11), Social Hall ï Vanceville 138 kV (CV12), Whiteley ï Blacksville 138 kV 
(CV13), Youngwood ï Yukon 138 kV (CV14), Yukon ï Waltz Mills Tap 138 kV (CV15), 
Vanceville Jct. ï Washington 138 kV (CV16) 

ü Contingency: Various N-2 138 kV contingencies in Southwestern Pennsylvania and 
Northern West Virginia 
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ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 57.6

CV2 34.57

CV3 81.1

CV4 81.4

Criteria 

Violation

Overload 

(MW)

CV5 40.24

CV6 53.92

CV7 30.9

CV8 167.45

Criteria 

Violation

Overload 

(MW)

CV9 38.44

CV10 67.08

CV11 31.32

CV12 86.1

Criteria 

Violation

Overload 

(MW)

CV13 98.46

CV14 52.03

CV15 1.445

CV16 1.445  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade: Construct new Osage ï Whiteley 138 kV circuit  
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $13.3 Million 
ü Construction Responsibility: APS 

 
 

23) Baseline Upgrade b0681 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Franklin ï Pursley 138 kV 
ü Contingency: Loss of Vanceville Jct ï Washington 138 kV and Dutch Fork ï Windsor 138 

kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace 600/5 CTôs at Franklin 138 kV 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility: APS 

 
 

24) Baseline Upgrade b0682 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Whiteley ï Pursley 138 kV 
ü Contingency: Loss of Vanceville Jct ï Washington 138 kV and Dutch Fork ï Windsor 138 

kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace 600/5 CTôs at Whiteley 138 kV 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  APS 

 
25) Baseline Upgrade b0679 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Grand Point ï Letterkenny 138 kV 
ü Contingency: Loss of East Waynesboro ï Ringgold 138 kV and Grand Point ï Guilford 

138 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Grand Point ï Letterkenny with 954 ACSR 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $2.1 Million 
ü Construction Responsibility: APS 
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26) Baseline Upgrade b0680 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Greene ï Letterkenny 138 kV 
ü Contingency: Loss of East Waynesboro ï Ringgold 138 kV and Grand Point ï Guilford 

138 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Grand Point ï Letterkenny with 954 ACSR 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.56 Million 
ü Construction Responsibility: APS 

 
 

27) Baseline Upgrade b0683 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Blacks ï Miracle Run 138 kV (CV1), Bracken ï 

Luxor 138 kV (CV2), Eastgate ï Luxor 138 kV (CV3), Eastgate ï Sony 138 kV (CV4), 
Edgewater ï Loyalhanna 138 kV (CV5), Edgewater ï Vanceville Jct. 138 kV (CV6), 
Fairview ï Grant Town 138 kV (CV7), Fairview ï Miracle Run 138 kV (CV8), King Farm ï 
Sony 138 kV (CV9), Luxor ï Loyalhanna 138 kV (CV10), Luxor ï Stony Springs Jct. 138 
kV (CV11), Social Hall ï Vanceville 138 kV (CV12), Whiteley ï Blacksville 138 kV 
(CV13), Youngwood ï Yukon 138 kV (CV14), Yukon ï Waltz Mills Tap 138 kV (CV15), 
Vanceville Jct. ï Washington 138 kV (CV16) 

ü Contingency: Various N-2 138 kV contingencies in Southwestern Pennsylvania and 
Northern West Virginia   

ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 57.6

CV2 34.57

CV3 81.1

CV4 81.4

Criteria 

Violation

Overload 

(MW)

CV5 40.24

CV6 53.92

CV7 30.9

CV8 167.45

Criteria 

Violation

Overload 

(MW)

CV9 38.44

CV10 67.08

CV11 31.32

CV12 86.1

Criteria 

Violation

Overload 

(MW)

CV13 98.46

CV14 52.03

CV15 1.445

CV16 1.445  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Tap Yukon ï Bethel Boro 138 kV line and construct new 138 kV 

line to Sony 
ü Upgrade In-Service Date:  June 1, 2013   
ü Estimated Upgrade Cost:  10.3 Million 
ü Construction Responsibility: APS 

 
28) Baseline Upgrade b0684 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Guilford ï South Chambersburg 138 kV 
ü Contingency:  Loss of Ringgold ï East Waynesboro 138 kV 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Guilford ï South Chambersburg with 954 ACSR 
ü Upgrade In-Service Date:  June 2013   
ü Estimated Upgrade Cost:  $3.2 Million 
ü Construction Responsibility: APS 
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29) Baseline Upgrade b0685 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overload of Ringgold 230/138 kV #3 in 2013 
ü Contingency: Tower outages of Reid ï Nipetown 138 kV and Marlowe ï Halfway 138 kV 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade: Replace Ringgold 230/138 kV #3 with larger transformer  
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $5.8 Million 
ü Construction Responsibility:  APS 

 
30) Baseline Upgrade b0797 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Doubs 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0321 (Replace Doubs Circuit Breaker DJ2) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  APS 

 

 

31) Baseline Upgrade b0798 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Doubs 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0322 (Replace Doubs Circuit Breaker DJ3) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  APS 

 

 

32) Baseline Upgrade b0799 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Doubs 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0323 (Replace Doubs Circuit Breaker DJ6) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  APS 

 

 

33) Baseline Upgrade b0800 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Doubs 230 kV  
ü Criteria test: Short Circuit  



 

Results 

 21 

 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0327 (Replace Doubs Circuit Breaker DJ16) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  APS 

 
 

34) Baseline Upgrade b0749 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Brandon Shores ï Hawkins Point Terminal 230 kV overload and 

Sollers Point Terminal ï Riverside 230 kV CKT 2345 overload 
ü Contingency: Loss of Brandon Shores ï Hawkins Point Terminal ï Sollers Point Terminal 

(#2344) 230 kV and Brandon Shores 5T breaker failure 
ü Criteria test: (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace 230 kV breaker and associated CTôs at Riverside 230 

kV on 2345 line; replace all dead-end structures at Brandon Shores, Hawkins Point, 
Sollers Point and Riverside; Install a second conductor per phase on the spans entering 
each station. 

ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $1.5 Million 
ü Construction Responsibility:  BGE 

 
35) Baseline Upgrade b0870 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Burtonsville ï Sandy Springs 230 kV Ckt.2314 overload; Burtonsville ï 

Sandy Springs 230 kV Ckt.2334 overload 
ü Contingency: Loss of High Ridge ï Sandy Springs ï Burtonsville Ckt.2334 (single); Loss 

of High Ridge ï Sandy Springs ï Burtonsville Ckt.2314 (single) 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability    
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild each line (0.2 miles each) to increase the normal rating 

to 968 MVA and the emergency rating to 1227 MVA 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $0.27 Million per line 
ü Construction Responsibility:  BGE 

 
36) Baseline Upgrade b0729 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Harford ï Perryman 110615-A 115 kV overload (CV1); Harford ï 

Perryman 110616-A 115 kV overload (CV2) 
ü Contingency: Loss of Harford ï Perryman 110616-A 115 kV; Loss of Harford ï Perryman 

110615-A 115 kV 
ü Criteria test:  NERC TPL-002 Category B 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 49.7

CV2 49.4  
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Rebuild both Harford ï Perryman 110615-A and 110616-A 115 
kV circuits 

ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $8.0 Million 
ü Construction Responsibility: BGE 

 
37) Baseline Upgrade b0795 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Middle River ï Chesaco Park 115 kV overload 
ü Contingency:  Loss of Middle River ï Northeast 115 kV line and basecase 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115 kV breaker at Chesaco Park 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $1.4 Million 
ü Construction Responsibility:  BGE 

 
 

38) Baseline Upgrade b0796 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Gwynnbrook ï Sudbrook 110579-E 115 kV overload 
ü Contingency:  Loss of Northwest ï Sudbrook 110578 115 kV and basecase 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install 2, 115 kV breakers at Gwynnbrook 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $1.8 Million 
ü Construction Responsibility:  BGE 

 

39) Baseline Upgrade b0819 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Gwynnbrook ï Mays Chapel 115 kV overload 
ü Contingency:  Contingencies involving the loss of Windy Edge 115 kV bus #1 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Gwynnbrook ï Mays Chapel 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 

 

40) Baseline Upgrade b0820 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Delight ï Gywnnbrook 115 kV overload 
ü Contingency:  Contingencies involving the loss of Mays Chapel 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations and 

replace switch for Delight ï Gwynnbrook 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  BGE 
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41) Baseline Upgrade b0821 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Northwest ï Delight 115 kV overload 
ü Contingency:  Contingencies involving the loss of Mays Chapel 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Northwest ï Delight 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 

 

 

42) Baseline Upgrade b0822 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Gwynnbrook ï Sudbrook 115 kV overload 
ü Contingency:  Contingencies involving the loss of Mays Chapel 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Gwynbrook ï Sudbrook 115 kV 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 

 

 

43) Baseline Upgrade b0823 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Windy Edge ï Texas 115 kV overload 
ü Contingency:  Contingencies involving the loss of Northwest 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Windy Edge ï Texas 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 

 

 

44) Baseline Upgrade b0824 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Granite ï Harrisonville 115 kV overload 
ü Contingency:  Contingencies involving the loss of Northwest 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Granite ï Harrisonville 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 
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45) Baseline Upgrade b0825 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Harrison ï Dolefield 115 kV overload 
ü Contingency:  Contingencies involving the loss of Northwest 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Harrison ï Dolefield 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 

 

 

46) Baseline Upgrade b0826 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Riverside ï East Point 115 kV overload 
ü Contingency:  Contingencies involving the loss of Windy Edge 115 kV bus #1 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Remove line drop limitations at the substation terminations for 

Riverside ï East Point 115 kV 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 

 

 

47) Baseline Upgrade b0827 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Gwynnbrook ï Sudbrook 110579-E 115 kV overload 
ü Contingency:  Contingencies involving the loss of Windy Edge 115 kV bus #2 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install an SPS for one year to trip a Mays Chapel 115 kV 

breaker one line 110579 for line overloads 110509 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.02 Million 
ü Construction Responsibility:  BGE 

 

 

48) Baseline Upgrade b0828 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Granite ï Harrisonville 115 kV overload 
ü Contingency:  Contingencies involving the loss of Northwest 115 kV bus 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Disable the HS throwover at Harrisonville for one year 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.1 Million 
ü Construction Responsibility:  BGE 
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49) Baseline Upgrade b0741, b0742 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overloads of Waukegan ï Gurnee 138 kV óRedô and 

Waukegan ï Gurnee 138 kV óBlueô  
ü Contingency: Bus fault at Silver Lake 138 kV óRedô; Tower Outage of Round Lake ï 
Wilson 138 kV óBlueô and óRedô circuits 

ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Waukegan ï Gurnee 138 kV lines 1607 and 1603 
ü Upgrade In-Service Date:  June 2013   
ü Estimated Upgrade Cost:  $11.6 Million 
ü Construction Responsibility: ComED 

 
 

50) Baseline Upgrade b0695 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Dynamic voltage criteria and voltage stability criteria 
ü Contingency: Loss of Lombard ï Lockport 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a 300 MVAR SVC at Elmhurst 138 kV óRedô 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $32.5 Million 
ü Construction Responsibility: ComED 

 
 

51) Baseline Upgrade b0696 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Dynamic voltage criteria and voltage stability criteria 
ü Contingency: Loss of Lombard ï Lockport 345 kV óBlueô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a 300 MVAR SVC at Elmhurst 138 kV óBlueô 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $32.5 Million 
ü Construction Responsibility: ComED 

 
52) Baseline Upgrade b0686 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of East Frankfort ï Goodings Grove 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at East Frankfort 138 
kV óRedô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.9 Million 
ü Construction Responsibility: ComED 

 
 

53) Baseline Upgrade b0688 

¶ Overview of Reliability Problem 
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ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Plano ï Electric Junction 345 kV óBlueô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Plano 138 kV óBlueô 
ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.3 Million 
ü Construction Responsibility: ComED 

 
54) Baseline Upgrade b0687 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Plano ï Electric Junction 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Plano 138 kV óRedô 
ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.3 Million 
ü Construction Responsibility: ComED 

 
 

55) Baseline Upgrade b0689 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Lockport ï McCook 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at McCook 138 kV 
óRedô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.3 Million 
ü Construction Responsibility: ComED 

 
 

56) Baseline Upgrade b0690 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Lockport ï McCook 345 kV óBlueô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at McCook 138 kV 
óBlueô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.3 Million 
ü Construction Responsibility: ComED 

 
 

57) Baseline Upgrade b0692 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Dresden ï Electric Junction 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Wayne 138 kV óRedô 
ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.9 Million 
ü Construction Responsibility: ComED 

 
 

58) Baseline Upgrade b0691 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Dresden ï Electric Junction 345 kV óBlueô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Wayne 138 kV óBlueô 
ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.9 Million 
ü Construction Responsibility: ComED 

 
59) Baseline Upgrade b0693 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Lockport ï McCook 345 kV óBlueô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Crawford 138 kV 
óBlueô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.3 Million 
ü Construction Responsibility: ComED 

 
 

60) Baseline Upgrade b0694 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Lockport ï McCook 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Crawford 138 kV 
óRedô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.3 Million 
ü Construction Responsibility: ComED 

 
 

61) Baseline Upgrade b0739 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Lockport ï McCook 345 kV óBlueô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Bedford Park 138 kV 
óBlueô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.9 Million 
ü Construction Responsibility: ComED 

 
 

62) Baseline Upgrade b0738 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Lockport ï McCook 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 115.2 MVAR switched capacitor at Bedford Park 138 kV 
óRedô 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $2.9 Million 
ü Construction Responsibility: ComED 

 
 

63) Baseline Upgrade b0740 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage stability 
ü Contingency: Loss of Dresden ï Electric Junction 345 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a 57.6 MVAR switched capacitor at Wolfs 138 kV 
ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $1.5 Million 
ü Construction Responsibility: ComEd 

 
 

64) Baseline Upgrade b0663 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of East Frankfort ï Goodings Grove 345 kV óRedô 
ü Contingency: No contingencies ï all facilities in service 
ü Criteria test:  (NERC TPL-001 Category A) Generator and Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade: Reconductor East Frankfort ï Goodings Grove 345 kV óRedô line 

11602  
ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $15 Million 
ü Construction Responsibility: ComEd 

 
 

65) Baseline Upgrade b0661 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Wolfs 345/138 kV óBlueô (CV1); Thermal overload 

of Wolfs ï Oswego 138 kV óBlue (CV2) 
ü Contingency: Loss of Wolfs 345/138 kV óRedô; Outage of Wolfs ï Oswego 138 kV óRedô 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 
ü Criteria Violation Overload Amount 
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Criteria 

Violation

Overload 

(MW)

CV1 21.36

CV2 108.8  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace existing baseline upgrade to install a 2

nd
 Wolfs 345/138 

kV transformer by installing 345/138 kV transformer at Plano óRedô 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $20 Million 
ü Construction Responsibility: ComEd 

 
66) Baseline Upgrade b0699 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Electric Jct. 345/138 kV TR84 (CV1); Thermal 

overload of Electric Jct. 345/138 kV TR83 (CV2) 
ü Contingency: Loss of the parallel TR83; Loss of the parallel TR84 
ü Criteria test:  (NERC TPL-002 Category B) Generation and Load Deliverability 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 35.57

CV2 14.64  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a second 345/138 kV transformer at Plano óRedô 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $10 Million 
ü Construction Responsibility: ComEd 

 
 

67) Baseline Upgrade b0662 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Prospect Heights 345/138 kV óRedô 
ü Contingency:  Loss of Prospect Heights ï Leithton 138 kV line 11708 
ü Criteria test:  ComEd criteria and PJM Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a breaker to Aptakisic 138 kV to split the line in two for the 

11708 contingency 
ü Upgrade In-Service Date: June 2013  
ü Estimated Upgrade Cost:  $4 Million 
ü Construction Responsibility: ComEd 

 
 

68) Baseline Upgrade b0700 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of Goodings Grove 345/138 kV óRedô 
ü Contingency: Loss of Blue Island ï Alsip 138 kV 
ü Criteria test:  (NERC TPL-002 Category B) Generator and Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a third 345/138 kV transformer at Goodings Grove óRedô 
ü Upgrade In-Service Date: June 2013   
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ü Estimated Upgrade Cost:  $15 Million 
ü Construction Responsibility: ComEd 

 
 

69) Baseline Upgrade b0569.1, b0569.2 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of East Frankfort ï Goodings Grove 345 kV óBlueô 
ü Contingency: No contingency ï all facilities in service  
ü Criteria test:  (NERC TPL-001 Category A) Generator and Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a second East Frankfort 345/138 kV autotransformer and 

reconductor Country Club Hills ï Matteson 138 kV circuit 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $11.25 Million 
ü Construction Responsibility: ComEd 

 
 

70) Baseline Upgrade b0697 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of 0902 Frankfort ï New Lenox 138 kV 
ü Contingency: Loss of Dresden ï Shorewood 138 kV 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor 0902 Frankfort ï New Lenox 138 kV circuit 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $2 Million 
ü Construction Responsibility: ComEd 

 
 

71) Baseline Upgrade b0698 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload of 0902 East Frankfort TSS 66 ï Davis Creek TSS 

86 Tap 138 kV 
ü Contingency: Loss of East Frankfort ï Matteson 138 kV 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 

 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Increase capacity of 0902 East Frankfort TSS 66 ï Davis Creek 

TSS 86 Tap 138 kV ~ 1.5 miles 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $1.5 Million 
ü Construction Responsibility: ComEd 

 

 

72) Baseline Upgrade b0750 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage Collapse 
ü Contingency: Loss of Indian River Unit #3; Loss of Red Lion ï Cedar Creek 230 kV; Loss 

of Keeney ï Steele 230 kV 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Convert 138 kV network path from Vienna ï Loretto ï Piney ï 

Grove to 230 kV, add 230/138 kV transformer to Loretto 230 kV 
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ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $40 Million 
ü Construction Responsibility: DPL 

 
 

73) Baseline Upgrade b0751 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Keeney 500/230 kV Ckt. 1 and Ckt. 2 overloads 
ü Contingency:  Loss of Keeney ï Red Lion and Keeney 500/230 kV Ckt.2; Loss of Keeney 
ï Red Lion and Keeney 500/230 kV Ckt.1 

ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add two additional breakers at Keeney 500 kV 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $4.5 Million 
ü Construction Responsibility:  DPL 

 
 

74) Baseline Upgrade b0752 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Reybold ï Lums Pond 138 kV overload 
ü Contingency:  Loss of Glasgow ï Keeney 138 kV 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace two circuit breakers to bring the emergency rating up to 

348 MVA 
ü Upgrade In-Service Date:  June 2013   
ü Estimated Upgrade Cost:  $1 Million 
ü Construction Responsibility:  DPL 

 

 

75) Baseline Upgrade b0732 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Vaughn ï Wells 69 kV overload 
ü Contingency: Loss of Harrington ï South Harrington 69 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Vaughn ï Wells 69 kV  
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $1.6 Million 
ü Construction Responsibility:  DPL 

 
 

76) Baseline Upgrade b0733 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Basin Road ï Kiamensi 138 kV overload (CV1); Brandywine ï West 

Wilm 138 kV overload (CV2); Carrcroft ï Brandywine 138 kV overload (CV3); Basin Road 
ï Newcastle 138 kV overload (CV4) 

ü Contingency: Loss of Carrcroft Edgemoor 138 kV and Harmony 230/138 kV; Loss of 
Basin Road ï Kiamensi 138 kV and Harmony 230/138 kV; Loss of Basin Road ï 
Kiamensi 138 kV and Harmony 230/138 kV; Loss of Harmony 230/138 kV and Keeney 
230/138 kV   

ü Criteria test:  NERC TPL-003 Category C 
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ü Criteria Violation Overload Amount 
 

Criteria 

Violation

Overload 

(MW)

CV1 141.576

CV2 64.7

CV3 80.6

CV4 65.6  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a second 230/138 kV transformer at Harmony 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $7.5 Million 
ü Construction Responsibility:  DPL 

 
 

77) Baseline Upgrade b0734 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Oil City ï Steele 138 kV overload (CV1); Oil City ï Church 138 kV 

overload (CV2) 
ü Contingency:  Loss of Glasgow ï Mount Pleasant 138 kV and Lums ï Reybold 138 kV  
ü Criteria test: NERC TPL-003 Category C 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 121.476

CV2 112.413  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Church ï Steele 138 kV   
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $20 Million 
ü Construction Responsibility:  DPL 

 
78) Baseline Upgrade b0735 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Indian River ï Omar 138 kV overload (CV1); Bethany ï Omar 138 kV 

overload (CV2) 
ü Contingency: Loss of Frankford ï Bishop 138 kV and Indian River ï Robinson 138 kV  
ü Criteria test: NERC TPL-003 Category C   
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 20.65

CV2 20.5  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Indian River ï Omar ï Bethany 138 kV 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $9.6 Million 
ü Construction Responsibility:  DPL 
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79) Baseline Upgrade b0736 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Dupont Edgemoor ï Edgemoor 69 kV(CV1) and Dupont Edgemoor ï 

Silverside 69 kV (CV2) overloads 
ü Contingency:  Loss of Kiamensi ï Silverbrook 138 kV and Carrcroft ï Edgemoor 138 kV 
ü Criteria test:  NERC TPL-003 Category C   
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 105.7

CV2 99.96  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Dupont Edgemoor ï Edgemoor ï Silverside 69 kV 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $5.0 Million 
ü Construction Responsibility:  DPL 

 
 

80) Baseline Upgrade b0737 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Numerous 69 kV overloads 
ü Contingency: Loss of Bethany ï 138

th
 Street 138 kV and either one of two 138 kV lines 

out of Bishop 
ü Criteria test:  NERC TPL-003 Category C 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 174.42

CV2 157.356

CV3 127.5

CV4 146.2

Criteria 

Violation

Overload 

(MW)

CV5 49.9

CV6 18.88

CV7 3.7

CV8 3.3

Criteria 

Violation

Overload 

(MW)

CV9 1.5

CV10 200.7

CV11 131.3  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build a new Indian River ï Bishop 138 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $18 Million 
ü Construction Responsibility:  DPL 

 
81) Baseline Upgrade b0753  

¶ Overview of Reliability Problem 
ü Criteria Violation:  North Salisbury ï Pemberton 69 kV overload; Fruitland ï Pemberton 

69 kV overload 
ü Contingency: Loss of Oak Hall ï Pocomoke 138 kV and Loretto 230/138 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a second Loretto 230/138 kV transformer   
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $4.5 Million 
ü Construction Responsibility:  DPL 
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82) Baseline Upgrade b0725 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Steele 230/138 kV AT21 overload (CV1); Steele 230/138 kV AT20 

overload (CV2); Townsend ï Church 138 kV overload (CV3) 
ü Contingency: Loss of Steele 230/138 kV AT20 and Mount Pleasant ï Townsend 138 kV; 

Loss of Steele 230/138 kV AT21 and Mount Pleasant ï Townsend 138 kV; Loss of Steele 
130/138 kV AT20 and Steele 230/138 kV AT21 

ü Criteria test:  (NERC TPL-003 Category C) N-2  
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 4.5

CV2 59.3

CV3 87.5  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a third Steele 230/138 kV transformer 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $8 Million 
ü Construction Responsibility: DPL 

 
 

83) Baseline Upgrade b0754 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Glasgow ï Mt. Pleasant 138 kV overload 
ü Contingency:  Loss of Lums Pondï Reybold 138 kV 
ü Criteria test:  (NERC TPL-002 Category B) Load Deliverability  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild 10 miles of Glasgow to Mt. Pleasant 138 kV line to bring 

the normal rating to 298 MVA and the emergency rating to 333 MVA   
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $5.7 Million 
ü Construction Responsibility:  DPL 

 

 
84) Baseline Upgrade b0792 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Cecil ï Colora 230 kV overload 
ü Contingency:  Loss of Lums Pondï Reybold 138 kV and Glasgow ï Keeney 138 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconfigure Cecil Sub into 230 and 138 kV ring buses, add a 

230/138 kV transformer, and operate the 34.5 kV bus normally open   
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $6.0 Million 
ü Construction Responsibility:  DPL 

 

 

85) Baseline Upgrade b0755 

¶ Overview of Reliability Problem 
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ü Criteria Violation:  Loudoun ï Middleburg 115 kV and Pleasant View ï Hamilton 230 kV 
overloads 

ü Contingency: None (radial line)   
ü Criteria test:  Dominion 100 MVA Radial Load Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build a 15-mile long 230 kV line from Hamilton to Middleburg 

and convert Loudoun ï Middleburg 138 kV to 230 kV   
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $270 Million 
ü Construction Responsibility:  Dominion 

 
 

86) Baseline Upgrade b0756 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Gordonsville ï Oak Green and Oak Green ï Chancellor overloads 
ü Contingency:  Loss of Ladysmith ï Chancellor ï Bristers 500 kV or Chancellor 500/115 

kV   
ü Criteria test: NERC TPL-002 Category B     
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  (Option D) Install two 500 kV breakers and a second 500/115 kV 

autotransformer at Chancellor 500 kV 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $16 Million 
ü Construction Responsibility:  Dominion 

 
 

87) Baseline Upgrade b0757 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Chesapeake ï Reeves Avenue 115 kV overload 
ü Contingency:  Loss of Chesapeake ï Craddock 115 kV 
ü Criteria test:  NERC TPL-002 Category B  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor one mile of Chesapeake ï Reeves Avenue 115 kV 

line 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $1 Million 
ü Construction Responsibility:  Dominion 

 
88) Baseline Upgrade b0758 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Low Voltage at Four Rivers ï Fredericksburg 115 kV line #45; Four 

Rivers ï Fredericksburg 115 kV line #47 overload 
ü Contingency: Loss of Four Rivers ï Elmont and Four Rivers 115 kV generation off; Loss 

of Fredericksburg ï Possum Point line #29 and Fredericksburg 230/115 kV 
ü Criteria test:  NERC TPL-002 Category B    
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a second Fredericksburg 230/115 kV autotransformer  
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $5.5 Million 
ü Construction Responsibility:  Dominion 
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89) Baseline Upgrade b0759 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage Violations in Dooms ï Dupont ï Waynesboro 115 kV area 
ü Contingency:  Loss of Dooms ï Dupont ï Waynesboro 115 kV 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build a second Dooms ï Dupont ï Waynesboro 115 kV line 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $6 Million 
ü Construction Responsibility:  Dominion 

 
90) Baseline Upgrade b0760 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Kitty Hawk ï Nagôs Head 230 kV overload 
ü Contingency: None (radial load) 
ü Criteria test:  Dominion 100 MVA Radial Load Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build 115 kV line from Kitty Hawk to Colington 115 kV 
(Colington on the existing line and Nagôs Head and Light House DP on new line) 

ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $9 Million 
ü Construction Responsibility:  Dominion 

 
 

91) Baseline Upgrade b0761 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Possum Point 230/115 kV overload 
ü Contingency: Outage of Possum Point Unit #3 and Loss of Fredericksburg 230/115 kV; or 

Loss of Fredericksburg to Possum Point 115 kV 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a second 230/115 kV transformer at Possum Point 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $3.5 Million 
ü Construction Responsibility:  Dominion 

 
 

92) Baseline Upgrade b0762 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Lanexa ï Chesterfield 230 kV overload; Chickahominy ï Lanexa 230 

kV overloads 
ü Contingency: Loss of Chickahominy ï Lanexa 230 kV; Loss of Birchwood ï Northern 

Neck 230 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build new Elko station and transfer load from Turner and 

Providence Forge stations 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $2.2 Million 
ü Construction Responsibility:  Dominion 
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93) Baseline Upgrade b0763 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Yorktown ï Whealton 115 kV overload   
ü Contingency: Outage of the remote end of line 
ü Criteria test:  NERC TPL-002 Category B  
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 3.52

CV2 3.52   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild 17.5 miles of the line for a new summer rating of 262 

MVA 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $18 Million 
ü Construction Responsibility:  Dominion 

 
 

94) Baseline Upgrade b0764 

¶ Overview of Reliability Problem 
ü Criteria Violation: Greenwich end of Greenwich ï Chesapeake Energy Center 230 kV 

overload  
ü Contingency:  Loss of Chesapeake Energy Center end of Greenwich ï Chesapeake 

Energy Center 230 kV 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Increase the rating on 2.56 miles of the line between Greenwich 

and Thompson Corner; new rating to be 257 MVA 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $4 Million 
ü Construction Responsibility:  Dominion  

 
95) Baseline Upgrade b0765 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Remaining autotransformer exceeds its rating 
ü Contingency:  N-2 events involving the loss of any combination of Bull Run #3 230/115 

kV, Loudoun #3 230/115 kV or Loudoun #4 230/115 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a second Bull Run 230/115 kV autotransformer  
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $3 Million 
ü Construction Responsibility:  Dominion 

 
 

96) Baseline Upgrade b0766 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Section of Loudoun ï Middleburg 115 kV expected to be overloaded 
ü Contingency:  Increased load at various delivery points on the line  
ü Criteria test:  NERC TPL-001 Category A 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Increase the rating of the line between Loudoun and Cedar 

Grove to at least 129 MVA 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.2 Million 
ü Construction Responsibility: Dominion  

 
 

97) Baseline Upgrade b0767 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Line loading at Pearsons and Old Church substations exceeds 100 

MVA 
ü Contingency:  None (radial load)    
ü Criteria test:  Dominion 100 MVA Radial Load Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Extend the line from Old Church ï Chickahominy 230 kV   
ü Upgrade In-Service Date: November 2010   
ü Estimated Upgrade Cost:  $17 Million 
ü Construction Responsibility:  Dominion 

 
 

98) Baseline Upgrade b0768 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Loss of Glen Carlyn transformers #1 and #3, line #277 and line #278 
ü Contingency: Loss of line #266 and line #273 into Glen Carlyn 
ü Criteria test:  NERC TPL-003 Category C   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Loop line #251 Idylwood ï Arlington into the GIS sub 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $25 Million 
ü Construction Responsibility:  Dominion  

 
 

99) Baseline Upgrade b0769 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Garner ï Lancaster 115 kV overload 
ü Contingency:  Loss of Lanexa ï Harmony Village 230 kV 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Re-tension 15 miles of the line for a new summer rating of 216 

MVA 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $5.5 Million 
ü Construction Responsibility:  Dominion 

 
 

100) Baseline Upgrade b0770 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Lanexa 230/115 kV autotransformer overload 
ü Contingency:  Loss of Lanexa ï Correctional 230 kV 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Add a second 230/115 kV autotransformer at Lanexa 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $3.2 Million 
ü Construction Responsibility:  Dominion  

 
 

101) Baseline Upgrade b0771 

¶ Overview of Reliability Problem 
ü Criteria Violation:  In 2010 James River Crossing overloads; in 2012 Chesterfield ï 

Turner 230 kV overload; Chickahominy ï Lanexa 230 kV overload 
ü Contingency: Loss of Chickahominy ï Yorktown 230 kV or Lanexa ï Chickahominy 230 

kV; Loss of Lanexa ï Chickahominy 230 kV; Loss of Birchwood ï Northern York 230 kV 
or Loss of Chickahominy ï Harmony Village 230 kV 

ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build a parallel Chickahominy ï Lanexa 230 kV line 
ü Upgrade In-Service Date:  November 1, 2011 
ü Estimated Upgrade Cost:  $3.5 Million 
ü Construction Responsibility:  Dominion 

 
 

102) Baseline Upgrade b0772 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Northwest 230/115 kV autotransformer overload 
ü Contingency:  Loss of Elmont ï Northwest 230 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a second Elmont 230/115 kV autotransformer 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $4.5 Million 
ü Construction Responsibility:  Dominion 

 
 

103) Baseline Upgrade b0773 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Stability concerns at Gosport 115 kV 
ü Contingency: Double line to ground fault 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install dual primary protection schemes on lines #51 and #62 at 

remote terminals 
ü Upgrade In-Service Date:  November 2010 
ü Estimated Upgrade Cost:  $0.46 Million 
ü Construction Responsibility:  Dominion 

 
 

104) Baseline Upgrade b0774 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Low voltage on 115 kV system at Bremo 
ü Contingency:  Loss of Bremo 230/115 kV autotransformer 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Install a 33 MVAR capacitor at Bremo 115 kV 
ü Upgrade In-Service Date:  June 1, 2012 
ü Estimated Upgrade Cost:  $0.5 Million 
ü Construction Responsibility:  Dominion 

 
 

105) Baseline Upgrade b0775 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Bayside ï Greenwich and Greenwich ï Davis Corner overloads 
ü Contingency: Loss of Greenwich ï Amphibious Base; Loss of Greenwich ï Virginia 

Beach  
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor the Greenwich ï Virginia Beach line to bring it up 

to a summer rating of 261 MVA; Reconductor the Greenwich ï Amphibious Base line to 
bring it up to 291 MVA 

ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $2.1 Million 
ü Construction Responsibility:  Dominion 

 
 

106) Baseline Upgrade b0776 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Trowbridge ï Winfall 115 kV overload 
ü Contingency:  Loss of Elizabeth City ï Shawboro 230 kV and Suffolk ï Winfall 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Re-build Trowbridge ï Winfall 115 kV 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $16.4 Million 
ü Construction Responsibility:  Dominion 

 
 

107) Baseline Upgrade b0777 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Carolina 230/115 kV autotransformer overload; Carolina ï Thelma 230 

kV overload 
ü Contingency: Loss of Earleys ï Roanoke Valley 230 kV and Carolina ï Thelma 230 kV; 

Loss of Earleys ï Roanoke Valley and Carolina 230/115 kV autotransformer 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Terminate the Thelma ï Carolina 230 kV circuit into Lakeview 

230 kV 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $4.0 Million 
ü Construction Responsibility:  Dominion 

 
 

108) Baseline Upgrade b0778 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Low voltage issues at Grafton 115 kV and Lebanon 115 kV 
ü Contingency:  Loss of Yorktown ï Lanexa 115 kV 
ü Criteria test:  NERC TPL-002 Category B 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install 29.7 MVAR capacitor at Lebanon 115 kV 
ü Upgrade In-Service Date:  June 1, 2012 
ü Estimated Upgrade Cost:  $0.5 Million 
ü Construction Responsibility:  Dominion 

 
 

109) Baseline Upgrade b0779 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Low voltage in underlying 115 kV system 
ü Contingency:  Loss of Lanexa ï Harmony  
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build a new 230 kV line from Yorktown to Hayes  
ü Upgrade In-Service Date:  June 1, 2012 
ü Estimated Upgrade Cost:  $60 Million 
ü Construction Responsibility:  Dominion 

 
110) Baseline Upgrade b0780 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Chesapeake ï Yadkin 115 kV overload 
ü Contingency:  Loss of Chesapeake ï Yadkin 230 kV with reduced generation at 

Chesapeake #4 off (221 MW) 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Chesapeake ï Yadkin 115 kV line 
ü Upgrade In-Service Date:  June 1, 2012 
ü Estimated Upgrade Cost:  $2 Million 
ü Construction Responsibility:  Dominion  

 
 

111) Baseline Upgrade b0781 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Chesterfield ï Shockoe 115 kV overload; ACCA ï Carver 115 kV 

overload 
ü Contingency:  Loss of ACCA ï Carver 115 kV; Loss of Chesterfield ï Shockoe 115 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor and replace terminal equipment on line 17 and 

replace the wave trap on line 88 
ü Upgrade In-Service Date:  June 1, 2012 
ü Estimated Upgrade Cost:  $0.3 Million 
ü Construction Responsibility:  Dominion 

 
 

112) Baseline Upgrade b0782 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Low voltage issues in Waynesboro 115 kV area 
ü Contingency:  Loss of Dooms ï Dupont Waynesboro 115 kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Install a new 115 kV capacitor at Dupont Waynesboro 
substation 

ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.5 Million 
ü Construction Responsibility:  Dominion 

 

 

113) Baseline Upgrade b0783 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Loss of all load at Clarendon and Ballston substations and load 

restored via 69 kV lines #122 and #143 causes overloads on Pentagon ï Rosslyn 69 kV 
(line #180) and line #179 

ü Contingency:  Loss of line #277 and #278 from Glen Carlyn to Clarendon 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build new UG 230 kV circuit from Arlington to Ballston 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $80 Million 
ü Construction Responsibility:  Dominion 

 
 

114) Baseline Upgrade b0784 

¶ Overview of Reliability Problem 
ü Criteria Violation:  North Anna ï Ladysmith 500 kV  
ü Contingency:  Loss of North Anna ï Morrisville 500 kV 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace wave traps on North Anna to Ladysmith 500 kV 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $0.3 Million 
ü Construction Responsibility:  Dominion 

 
115) Baseline Upgrade b0785 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Chase City ï Crewe 115 kV overload when fed exclusively from Chase 

City 
ü Contingency:  None (breaker open at Crewe) 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild the Chase City ï Crewe 115 kV line  
ü Upgrade In-Service Date:  Spring 2011 
ü Estimated Upgrade Cost:  $13 Million 
ü Construction Responsibility:  Dominion 
 

 
116) Baseline Upgrade b0786 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Farmville ï Crewe 115 kV overloaded for various line configurations 
ü Contingency:  None (breaker open at Farmville) 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor the Moran DP ï Crewe 115 kV segment 
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ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $5 Million 
ü Construction Responsibility:  Dominion 
 

 
117) Baseline Upgrade b0787 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Chase City ï Pamplin 115 kV overload 
ü Contingency:  None (breaker open at Pamplin) 
ü Criteria test:  NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade the Chase City ï Twittyôs Creek 115 kV segment 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $7 Million 
ü Construction Responsibility:  Dominion 
 

 
118) Baseline Upgrade b0788 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Chase City ï Pamplin ï Farmville 115 kV overload 
ü Contingency:  None (breaker open at Farmville) 
ü Criteria test: NERC TPL-002 Category B   
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor the line from Farmville ï Pamplin 115 kV 
ü Upgrade In-Service Date:  June 2011 
ü Estimated Upgrade Cost:  $9 Million 
ü Construction Responsibility:  Dominion 

 
119) Baseline Upgrade b0793 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Possum Point 230/115 kV overload 
ü Contingency:  Loss of parallel Possum Point 230/115 kV #3  
ü Criteria test: NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Close switch 145T183 to network the lines. Rebuild the section 

of the line #145 between Possum Point ï Minnieville DP 115 kV 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $9 Million 
ü Construction Responsibility:  Dominion 

 

 

120) Baseline Upgrade b0657 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Lakehurst ï Glidden ï Van Hiseville 34.5 kV overload (CV1); 

Cookstown ï Great Adventure Tap 34.5 kV overload (CV2); Voltage collapse 
ü Contingency:  Loss of Cookstown end of V22 34.5 kV circuit; Loss of Lakehurst end of 

V22 34.5 kV circuit 
ü Criteria test:  NERC TPL-002 Category B 
ü Criteria Violation Overload Amount 
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Criteria 

Violation

Overload 

(MW)

CV1 18.8

CV2 8.85  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Construct Boston Road 34.5 kV stations, construct Hyson 34.5 

stations, add a 7.2 MVAR capacitor at Boston Road 34.5 kV 
ü Upgrade In-Service Date:  December 2009 
ü Estimated Upgrade Cost:  $5.81 Million 
ü Construction Responsibility:  JCPL 

 
 

121) Baseline Upgrade b0726 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Werner ï Raritan River 115 kV overload (CV1) and Werner 230/115 

kV overload (CV2) 
ü Contingency:  Loss of Smithburg ï Englishtown 230 kV and Raritan River 230/115 kV 
ü Criteria test:  NERC TPL-003 Category C 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 168.7

CV2 116.13  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade: Add a 2

nd
 Raritan River 230/115 kV transformer 

ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $7.1 Million 
ü Construction Responsibility: JCPL 

 

122) Baseline Upgrade b0650 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Jackson ï JE Baker Tap ï Taxville 115 kV overload 
ü Contingency:  Loss of Yorkana 115 kV bus 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Jackson ï JE Baker ï Taxville 115 kV line 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $2.25 Million 
ü Construction Responsibility:  ME 

 
123) Baseline Upgrade b0652 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Harley Davidson ï Pleasureville 115 kV / loss of Yorkana 115 kV bus 

or breaker fault or stuck breaker at Yorkana 230 kV substation; York Incinerator ï Harley 
Davidson 115 kV / loss of Yorkana 115 kV bus or stuck breaker at Yorkana 230 kV 
substation; Undervoltage at Violet Hill 115/69 kV station / loss of Yorkana 115 kV bus or 
stuck breaker at Yorkana 230 kV substation 

ü Contingency:  Loss of Yorkana 115 kV bus 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
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ü Description of Upgrade:  Install bus tie circuit breaker on Yorkana 115 kV bus and 
expand the Yorkana 230 kV ring bus by one breaker so that the Yorkana 230/115 kV 
banks 1, 3, and 4 cannot be lost for either B-14 breaker fault or a 230 kV line or bank 
fault with a stuck breaker 

ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $2.1 Million 
ü Construction Responsibility:  ME 

 
 
 

124) Baseline Upgrade b0575.1 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload on Hunterstown ï Texas Eastern Tap ï Gardners 

115 kV 
ü Contingency:  Loss of Middletown Junction ï Collins 115 kV 
ü Criteria test:  FE Thermal Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Hunterstown ï Texas Eastern Tap 115 kV 
ü Upgrade In-Service Date:  June 2008 
ü Estimated Upgrade Cost:  $2.1 Million 
ü Construction Responsibility:  ME 

 
 

125) Baseline Upgrade b0575.2 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Thermal overload on Hunterstown ï Texas Eastern Tap ï Gardners 

115 kV 
ü Contingency:  Loss of Middletown Junction ï Collins 115 kV 
ü Criteria test:  FE Thermal Criteria 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Texas Eastern Tap ï Gardners 115 kV and associated 

upgrades at Gardners including disconnect switches 
ü Upgrade In-Service Date:  May 2009 
ü Estimated Upgrade Cost:  $1.9 Million 
ü Construction Responsibility:  ME 

 
 

126) Baseline Upgrade b0353.3 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied Breaker 
ü Contingency:  Fault at Whitpain 230 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Whitpain 230 kV breaker 135 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.35 Million 
ü Construction Responsibility:  PECO 

 
 

127) Baseline Upgrade b0353.4 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied Breaker 
ü Contingency:  Fault at Whitpain 230 kV 
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ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Whitpain 230 kV breaker 145 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.35 Million 
ü Construction Responsibility:  PECO 

 

 

128) Baseline Upgrade b0789 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Bradford ï Planebrook 230 kV Ckt.220-02 
ü Contingency:  Loss of other Bradford ï Planebrook 230 kV line 
ü Criteria test: (NERC TPL-002 Category B) Generator Deliverability  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor the line to provide a normal rating of 677 MVA and 

an emergency rating of 827 MVA 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $7.0 Million 
ü Construction Responsibility:  PECO 

 
 

129) Baseline Upgrade b0790 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Bradford ï Planebrook 230 kV Ckt.220-31 
ü Contingency:  Loss of Bradford ï Planebrook 230 kV and Bradford CB 220 breaker 

failure 
ü Criteria test:  (NERC TPL-003 Category C) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor the Bradford ï Planebrook 230 kV Ckt. 220-31 to 

provide a normal rating of 677 MVA and emergency rating of 827 MVA 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $7.5 Million 
ü Construction Responsibility:  PECO 

 
130) Baseline Upgrade b0727 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Bryn Mawr ï Plymouth Meeting 138 kV overload (CV1 and CV2) 
ü Contingency:  Loss of Llanerch ï Eddystone 138 kV Ckt.130-42 with basecase; or Loss 

of Llanerch ï Eddystone 138 kV Ckt.130-42 and Llanerch ï Eddystone 138 kV Ckt. 130-
45 

ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 6.734

CV2 73.9  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Bryn Mawr ï Plymouth Meeting 138 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $12.5 Million 
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ü Construction Responsibility:  PECO 
 

 

131) Baseline Upgrade b0654 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Cambria Slope 115/46 kV transformer overload and other various 

overloads in 46 kV area 
ü Contingency: Fault on the Wilmore Junction 115 kV 3-terminal line and failure of Cambria 

Slope SPS 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconfigure the Cambria Slope 115 kV and Wilmore Junction 

115 kV stations to eliminate Wilmore Junction 115 kV 3-terminal line 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $1.5 Million 
ü Construction Responsibility:  Penelec 
 

 
132) Baseline Upgrade b0655 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Voltage collapse 
ü Contingency:  Forest 230 kV circuit breaker fault causing loss of Forest ï Glade Tap 230 

kV 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconfigure and expand the Glade 230 kV ring bus to eliminate 

the Glade Tap 230 kV 3-terminal line   
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $3.9 Million 
ü Construction Responsibility:  Penelec 

 
 

133) Baseline Upgrade b0656 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Altoona 230/46 kV transformer #1 overload 
ü Contingency:  Loss of Altoona ï Raystown 230 kV and Altoona 230/46 kV transformer #2 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add three breakers to form a ring bus at Altoona 230 kV 
ü Upgrade In-Service Date:  June 1, 2010 
ü Estimated Upgrade Cost:  $6.45 Million 
ü Construction Responsibility:  Penelec 

 
134) Baseline Upgrade b0746 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Station H ï Quince Orchard 230 kV overload 
ü Contingency:  Loss of Dickerson ï Quince Orchard DCTL 
ü Criteria test:  (NERC TPL-002 Category B) Generator Deliverability 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade circuit to 3,000 amps using the ACCR 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $6.252 Million 
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ü Construction Responsibility:  PEPCO 
 

135) Baseline Upgrade b0720 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Quince Orchard ï Bells Mill (030) 230 kV overload; Quince Orchard ï 

Bells Mill (028) 230 kV overload 
ü Contingency:  Loss of Bells Mill (028) 230 kV and Bells Mill (029) 230 kV; Loss of Bells 

Mill (029) 230 kV and Bells Mill (031) 230 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade terminal equipment on both lines   
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $1.415 Million 
ü Construction Responsibility:  PEPCO 

 
 

136) Baseline Upgrade b0721 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Oak Grove ï Ritchie 23061 230 kV overload 
ü Contingency:  Loss of Oak Grove ï Ritchie 23058 230 kV and Oak Grove ï Ritchie 

23060 230 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade Oak Grove ï Ritchie 23061 230 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $3.25 Million 
ü Construction Responsibility:  PEPCO 

 
 

137) Baseline Upgrade b0722 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Oak Grove ï Ritchie 23058 230 kV overload 
ü Contingency:  Loss of Oak Grove ï Ritchie 23059 230 kV and Oak Grove ï Ritchie 

23060 230 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade Oak Grove ï Ritchie 23058 230 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $3.25 Million 
ü Construction Responsibility:  PEPCO 

 
 

138) Baseline Upgrade b0723 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Oak Grove ï Ritchie 23059 230 kV overload 
ü Contingency:  Loss of Oak Grove ï Ritchie 23058 230 kV and Oak Grove ï Ritchie 

23060 230 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade Oak Grove ï Ritchie 23059 230 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $3.25 Million 
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ü Construction Responsibility:  PEPCO 
 
 

139) Baseline Upgrade b0724 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Oak Grove ï Ritchie 23060 230 kV overload 
ü Contingency:  Loss of Oak Grove ï Ritchie 23058 230 kV and Oak Grove ï Ritchie 

23059 230 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade Oak Grove ï Ritchie 23060 230 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $3.25 Million 
ü Construction Responsibility:  PEPCO 

 
 

140) Baseline Upgrade b0730 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Multiple N-2 violations in the Bells Mill, Bethesda, Southwest and 

Buzzard Point areas 
ü Contingency:  Various 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 62.98

CV2 35.3

CV3 38.98

CV4 53.568  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add slow oil circulation to the four Bells Mill Road ï Bethesda 

138 kV lines, add slow oil circulation to the two Buzzard Point ï Southwest 138 kV lines; 
increasing the thermal ratings of these six lines allows for greater adjustment of the O 
Street phase shifters 

ü Upgrade In-Service Date: June 2013   
ü Estimated Upgrade Cost:  $6.0 Million 
ü Construction Responsibility:  PEPCO 

 
141) Baseline Upgrade b0731 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Bells Mill Road 031 230/138 kV transformer and Bells Mill Road 030 

230/138 kV transformer overloads 
ü Contingency:  Loss of Bells Mill Road 028 230 kV and Bells Mill Road 029 230 kV 
ü Criteria test: (NERC TPL-003 Category C) N-2  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Implement an SPS to automatically shed load on the 34 kV Bells 

Mill Road bus for this N-2 condition. The SPS will be in effect for 2013 and 2014 until a 
third Bells Mill 230/34 kV is placed in-service in 2015 

ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $0 
ü Construction Responsibility:  PEPCO  
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142) Baseline Upgrade b0701 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Benning Station óAô 230/69 kV transformers overload (CV1 and CV2) 
ü Contingency:  Loss of parallel transformer 
ü Criteria test:  NERC TPL-002 Category B 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 21

CV2 21  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Expand Benning 230 kV station, add a new 250 MVA 230/69 kV 
transformer at Benning Station óAô, new 115 kV Benning switching station 

ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $54 Million 
ü Construction Responsibility:  PEPCO 

 
143) Baseline Upgrade b0702 

¶ Overview of Reliability Problem 
ü Criteria Violation:  High Voltage at Benning 
ü Contingency: None (light load conditions)  
ü Criteria test:  NERC TPL-001 Category A 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a second 50 MVAR 230 kV shunt reactor at the Benning 

230 kV substation   
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $6.4 Million 
ü Construction Responsibility:  PEPCO 

 
144) Baseline Upgrade b0637, b0638, b0639, b0640, b0641, b0642, b0643, b0644, b0645, 

b0646, b0647, b0648, b0649 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at 13 Oak Grove 230 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace 13 Oak Grove 230 kV breakers 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $0.025 Million per breaker 
ü Construction Responsibility: PEPCO 

 

145) Baseline Upgrade b0747 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Quince Orchard ï Bells Mill (030) 230 kV overload; Quince Orchard ï 

Bells Mill (028) 230 kV overload 
ü Contingency:  Loss of Quince Orchard ï Bells Mill (028 and 029) 230 kV; Loss of Quince 

Orchard ï Bells Mill (029 and 031) 230 kV 
ü Criteria test:  (NERC TPL-003 Category C) N-2  
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Upgrade terminal equipment on both lines: Quince Orchard - 

Bells Mill 230 kV (030) and (028) 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $1.42 Million 
ü Construction Responsibility: PEPCO 

 
 

146) Baseline Upgrade b0802 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0259 (Replace Dickerson Station H Circuit Breaker 

412A) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

147) Baseline Upgrade b0803 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0260 (Replace Dickerson Station H Circuit Breaker 

42A) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

148) Baseline Upgrade b0804 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0261 (Replace Dickerson Station H Circuit Breaker 

42C) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

149) Baseline Upgrade b0805 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0262 (Replace Dickerson Station H Circuit Breaker 

43A) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

150) Baseline Upgrade b0806 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0264 (Replace Dickerson Station H Circuit Breaker 

44A) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

151) Baseline Upgrade b0809 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0267 (Replace Dickerson Station H Circuit Breaker 

45B) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

152) Baseline Upgrade b0810 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0270 (Replace Dickerson Station H Circuit Breaker 

47A) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

153) Baseline Upgrade b0811 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Dickerson H 230 kV  
ü Criteria test: Short Circuit  
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Advance n0726 (Replace Dickerson Station H Circuit Breaker 

SPARE) 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.01 Million 
ü Construction Responsibility:  PEPCO 

 

 

154) Baseline Upgrade b0717  

¶ Overview of Reliability Problem 
ü Criteria Violation:  Various overloads for N-2 events in Steel Tap, Steelton, Brunner 

Island,  Juniata, Cumberland and West Shore areas 
ü Contingency:  Various 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria Violation Overload  
 

Criteria 

Violation

Overload 

(MW)

CV1 585.69

CV2 189.635

CV3 136.7

CV4 68.9

Criteria 

Violation

Overload 

(MW)

CV5 9.5

CV6 149.314  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild existing Brunner Island ï West Shore 230 kV line and 

add a second Brunner Island ï West Shore 230 kV line 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $34 Million 
ü Construction Responsibility:  PPL 

 
 
155) Baseline Upgrade b0718 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Multiple overloads for N-2 events in Steel Tap, Steelton, Brunner 

Island,  Juniata, Cumberland and West Shore areas 
ü Contingency:  PL25+PL66 and various others 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
ü Criteria test:  (NERC TPL-003 Category C) N-2 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  SPS scheme to drop 190 MVA of 69 kV radial load at West 

Shore and 56 MVA of 69 kV radial load at Cumberland 
ü Upgrade In-Service Date:  June 2010 
ü Estimated Upgrade Cost:  $0 
ü Construction Responsibility: PPL  

 
 

156) Baseline Upgrade b0719 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Susquehanna ï Jenkins 230 kV overload 
ü Contingency:  Loss of Susquehanna ï Lackawanna 500 kV and Mountain Tap 230 kV; or 

Loss of Susquehanna ï Lackawanna 500 kV and Susquehanna ï Mountain Tap 230 kV; 
or Loss of Susquehanna ï Lackawanna 500 kV and Stanton-H1 230 kV  

ü Criteria test:  (NERC TPL-003 Category C) N-1-1 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  SPS scheme at Jenkins substation to open the Stanton #1 and 

Stanton #2 230 kV circuit breakers after the second contingency 
ü Upgrade In-Service Date:  June 2013 
ü Estimated Upgrade Cost:  $0  
ü Construction Responsibility:  PPL 

 
 

157) Baseline Upgrade b0703 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of double circuit Berks - S Akron and Berks ï S Reading 230 kV and 

Berks transformers #1 and #2 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Berks New 230kv Motor Operated Disconnect on the Berks - 

South Akron 230 kV line. Modification will isolate the line fault on the South Akron line 
and will allow Berks transformer #2 to be energized by the South Lebanon 230 kV circuit 
in the event of an outage of the Berks ï S. Akron 230kv line. 

ü Upgrade In-Service Date:  May 2010 
ü Estimated Upgrade Cost:  $0.523 Million 
ü Construction Responsibility:  PPL 

 
158) Baseline Upgrade b0593 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Eldred ï Pine Grove 69 kV overload 
ü Contingency:  Basecase 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Eldred ï Pine Grove 69 kV line Rebuild Part 2: 8 miles   
ü Upgrade In-Service Date:  May 2012 
ü Estimated Upgrade Cost:  $7.778 Million 
ü Construction Responsibility:  PPL 

 
 

159) Baseline Upgrade b0596 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Several overloads in Lackawanna and Providence 69 kV area 
ü Contingency:  Loss of DCTL Lackawanna ï Mountain 230 kV and Lackawanna ï Stanton 

230 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor and rebuild Stanton ï Providence 69 kV #1, #2 

and #3 lines with 69 kV design; approximately 8 miles total   
ü Upgrade In-Service Date:  May 2011 
ü Estimated Upgrade Cost:  $4.89 Million 
ü Construction Responsibility:  PPL 

 
 

160) Baseline Upgrade b0600 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Various 12 kV circuit overloads 
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ü Contingency:  Basecase 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Tripp Park Substation: 69 kV tap off Stanton ï Providence #3  

69 kV line to new substation 
ü Upgrade In-Service Date:  May 2013 
ü Estimated Upgrade Cost:  $0.748 Million 
ü Construction Responsibility:  PPL 

 
 
 

161) Baseline Upgrade b0601 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Various 12 kV circuit overloads 
ü Contingency:  Basecase 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Jessup Substation: New 138/69 kV tap off of Peckville ï 

Jackson 138/69 kV line 
ü Upgrade In-Service Date:  May 2013 
ü Estimated Upgrade Cost:  $0.852 Million 
ü Construction Responsibility:  PPL 

 
 

162) Baseline Upgrade b0604 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Harwood 230/69 kV transformer overload 
ü Contingency:  Loss of DCTL Susquehanna ï Harwood 230 kV #1 and #2 
ü Criteria test:  PPL EU Reliability Principles and Practices Violations 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add 150 MVA, 230/138/69 transformer #6 to Harwood 

substation 
ü Upgrade In-Service Date:  November 2011   
ü Estimated Upgrade Cost:  $13.97 Million 
ü Construction Responsibility:  PPL 

 
 

163) Baseline Upgrade b0606, b0607, b0608 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Siegfried ï Jackson 138 kV overload and low voltage on 69 kV out of 

Jackson Substation 
ü Contingency:  Loss of Monroe ï Jackson 138 kV  
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New 138 kV tap off Monroe ï Jackson 138 kV #1 line to 

Bartonsville substation; new 138 kV taps off Monroe ï Jackson 138 kV lines to 
Stroudsburg substation; new 138 kV tap off Siegfried ï Jackson 138 kV #2 to transformer 
#2 at Gilbert Substation    

ü Upgrade In-Service Date:  November 2010 
ü Estimated Upgrade Cost:  $1.95 Million 
ü Construction Responsibility:  PPL 
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164) Baseline Upgrade b0620, b0621, b0622 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Siegfried ï Jackson 138 kV overload and low voltage on 69 kV out of 

Jackson Substation 
ü Contingency:  Loss of Monroe ï Jackson 138 kV  
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New 138 kV line and terminal at Monroe 230/138 substation; 

new 138 kV line and terminal at Siegfried 230/138 kV substation and add a second circuit 
to Siegfried ï Jackson for 8.0 miles; 138 kV yard upgrades and transmission line 
rearrangements at Jackson 138/69 kV substation  

ü Upgrade In-Service Date:  November 2010 
ü Estimated Upgrade Cost:  $10.11 Million 
ü Construction Responsibility:  PPL 

 
 

165) Baseline Upgrade b0610 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceed available South Farmersville Substation Capacity 
ü Contingency:  Basecase  
ü Criteria test: PPL EU Reliability Principles and Practices Violation  
ü Criteria test:  NERC TPL-001 Category A 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  At South Farmersville substation, a new 69 kV tap off Nazareth 
ï Quarry #2 to transformer #2 

ü Upgrade In-Service Date:  May 2011 
ü Estimated Upgrade Cost:  $0.393 Million 
ü Construction Responsibility:  PPL 

 
 

166) Baseline Upgrade b0612 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Siegfried ï Quarry #1 & #2 69 kV Line overload 
ü Contingency: Basecase 
ü Criteria test: PPL EU Reliability Principles and Practices Violation  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Siegfried ï North Bethlehem portion (6.7 miles) of 

Siegfried ï Quarry #1 & #2 69 kV line   
ü Upgrade In-Service Date:  May 2011 
ü Estimated Upgrade Cost:  $6.269 Million 
ü Construction Responsibility:  PPL 

 
167) Baseline Upgrade b0613 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Various 12 kV circuit overloads 
ü Contingency:  Basecase 
ü Criteria test:   PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  East Tannersville Substation: New 138 kV tap to new substation 
ü Upgrade In-Service Date:  May 2012 
ü Estimated Upgrade Cost:  $0.557 Million 
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ü Construction Responsibility:  PPL 
 

168) Baseline Upgrade b0614 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Buxmont ï Hatfield 69 kV #3 (CV1) overload and Elroy 138/69 kV 

transformer overload (CV2) 
ü Contingency:  Loss of Buxmont ï Hatfield 69 kV #4; Loss of Hosensack ï Buxmont 230 

kV and associated Buxmont 230/69 kV T2 
ü Criteria test:   PPL EU Reliability Principles and Practices Violation 
ü Criteria test:  NERC TPL-003 Category C 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 0

CV2 0  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Elroy substation expansion and new Elroy ï Hatfield 138/69 kV 

double circuit lines (1.9 miles) 
ü Upgrade In-Service Date:  May 2013 
ü Estimated Upgrade Cost:  $33.602 Million 
ü Construction Responsibility:  PPL 

 
 

169) Baseline Upgrade b0615 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Quarry ï Elliot Heights #1 69 kV Line overload   
ü Contingency:  Loss of Quarry ï Elliott Heights #2 69 kV Line 
ü Criteria test:   PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor and rebuild 12 miles of Seidersville ï Quakerstown 

138/69 kV double circuit and a new Hosensack 75 MVA, 230/69 kV transformer #4 
ü Upgrade In-Service Date:  May 2009 
ü Estimated Upgrade Cost:  $24.432 Million 
ü Construction Responsibility:  PPL 

 
 

170) Baseline Upgrade b0623 

¶ Overview of Reliability Problem 
ü Criteria Violation:  West Shore ï Cumberland 69 kV #1 overload 
ü Contingency:  Loss of West Shore 69 kV bus section 2 & loss of W. Shore-Harrisburg #1 

69kV line 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New West Shore ï Whitehill Taps 138/69 kV double circuit line 

(1.3 miles) 
ü Upgrade In-Service Date:  May 2013   
ü Estimated Upgrade Cost:  $5.751 Million 
ü Construction Responsibility:  PPL 
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171) Baseline Upgrade b0624 

¶ Overview of Reliability Problem 
ü Criteria Violation:  West Shore ï Cumberland 69 kV #2 overload 
ü Contingency:  Basecase 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-001 Category A 

 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Cumberland ï Wertzville 69 kV portion (3.7 miles) 

of Cumberland ï West Shore 69 kV line  
ü Upgrade In-Service Date:  December 2009 
ü Estimated Upgrade Cost:  $2.87 Million 
ü Construction Responsibility:  PPL 

 
172) Baseline Upgrade b0625 

¶ Overview of Reliability Problem 
ü Criteria Violation:  West Shore ï Cumberland 69 kV #3 and #4 overloads 
ü Contingency:  Loss of Cumberland 230/69 kV #1, #2, and #3 transformers 
ü Criteria test:  PPL EU Reliability Principle and Practices 
ü Criteria test:  NERC TPL-001 Category A 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Mt. Allen ï Rossmoyne 69 kV portions (1.6 miles) 

of West Shore ï Cumberland #3 and #4 lines 
ü Upgrade In-Service Date:  May 2013 
ü Estimated Upgrade Cost:  $1.03 Million 
ü Construction Responsibility:  PPL   

 
173) Baseline Upgrade b0627 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Harrisburg ï Capital park 69 kV #1 overload 
ü Contingency:  Loss of double circuit Dauphin-Capital Park#1&#2 69 kV lines & 

deterioration of UG cables 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace double circuit UG 69/138kV cables from Harrisburg to 

Walnut substations for higher ampacity (0.25 miles) 
ü Upgrade In-Service Date:  May 2013 
ü Estimated Upgrade Cost:  $7.054 Million 
ü Construction Responsibility:  PPL 

 
 

174) Baseline Upgrade b0629 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Single Circuit Outage of the existing Lincoln 69kv Tap 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-001 Category A 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Lincoln substation: 69 kV tap to convert to Modified Twin A 

Operation 
ü Upgrade In-Service Date:  November 2012   
ü Estimated Upgrade Cost:  $0.12 Million 
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ü Construction Responsibility:  PPL 
 
 

175) Baseline Upgrade b0630, b0631, b0632 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of DCTL W. Hempfield ï Grin 69 kV and W. Hempfield ï Hummelston 

69 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor and rebuild Landisville Tap ï Mt Joy (2 miles)  and 

Mt. Joy ï Donegal 69 kV (2 miles) portions of W. Hempfield ï Donegal 69 kV line to a 69 
kV double circuit; terminate new S. Manheim ï Donegal 69 kV circuit into S. Manheim 69 
kV #3 

ü Upgrade In-Service Date:  October 2013 
ü Estimated Upgrade Cost:  $6.97 Million 
ü Construction Responsibility:  PPL 

 
 

176) Baseline Upgrade b0634, b0635 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of DCTL W. Hempfield ï Grin 69 kV and W. Hempfield ï Hummelston 

69 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild S. Manheim ï Fuller 69 kV portion (1.0 mile) of S. 

Manheim ï West Hempfield 69 kV #3 line into a 69 kV double circuit; Reconductor Fuller 
Tap ï Landisville 69 kV (4.1 miles) into a 69 kV double circuit 

ü Upgrade In-Service Date:  September 2011 
ü Estimated Upgrade Cost:  $5.92 Million 
ü Construction Responsibility:  PPL 

 
 

177) Baseline Upgrade b0705 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of Rohrsburg Tap 69 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New Derry ï Millville 69 kV line 
ü Upgrade In-Service Date:  November 2010 
ü Estimated Upgrade Cost:  $9.35 Million 
ü Construction Responsibility:  PPL 

 
 

178) Baseline Upgrade b0595 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL Guidelines for Maximum Allowable Load Loss 
ü Contingency:  Loss of Lackawanna ï East Carbondale 69 kV   
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Rebuild Lackawanna ï Edella 69 kV line to double circuit 
ü Upgrade In-Service Date:  November 2009   
ü Estimated Upgrade Cost:  $5.09 Million 
ü Construction Responsibility:  PPL 

 
 

179) Baseline Upgrade b0597 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Lackawanna ï Scranton #1  69 kV overload 
ü Contingency:  Basecase 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Suburban ï Providence #1  69 kV and re-

sectionalize the Suburban 69 kV lines  
ü Upgrade In-Service Date:  November 2012 
ü Estimated Upgrade Cost:  $1.05 Million 
ü Construction Responsibility:  PPL 

 
 

180) Baseline Upgrade b0598 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Lackawanna ï Scranton #1  69 kV Basecase Overload 
ü Contingency:  None 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Suburban Taps #1 and #2 for 69 kV line design 

and operation 
ü Upgrade In-Service Date:  November 2012 
ü Estimated Upgrade Cost:  $3.84 Million 
ü Construction Responsibility:  PPL 

 
 

181) Baseline Upgrade b0707 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of Blooming Grove ï Hemlock 69 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Construct Bohemia ï Twin Lakes 69 kV line, install a 10.8 

MVAR capacitor bank near Bohemia 69 kV substation 
ü Upgrade In-Service Date:  November 2013 
ü Estimated Upgrade Cost:  $18.35 Million 
ü Construction Responsibility:  PPL 

 
 

182) Baseline Upgrade b0605 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Jenkins ï Scranton #1 and #2  69 kV overloads 
ü Contingency:  Basecase 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Stanton ï Old Forge 69 kV line and re-sectionalize 

the Jenkins ï Scranton #1 and #2  69 kV lines 
ü Upgrade In-Service Date:  May 2012 
ü Estimated Upgrade Cost:  $2.44 Million 
ü Construction Responsibility:  PPL 

 
 

183) Baseline Upgrade b0708 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of Lake Naomi 69 kV Tap 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New 69 kV double circuit from Jackson ï Lake Naomi Tap 
ü Upgrade In-Service Date:  November 2013 
ü Estimated Upgrade Cost:  $7.39 Million 
ü Construction Responsibility:  PPL 

 
 

184) Baseline Upgrade b0709 

¶ Overview of Load Loss Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable incidental load loss 
ü Contingency:  Loss of Cumberland ï West Carlisle 69 kV double circuit lines #1 and #2 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install new 69 kV double circuit from Carlisle ï West Carlisle 
ü Upgrade In-Service Date:  November 2012   
ü Estimated Upgrade Cost:  $8.11 Million 
ü Construction Responsibility:  PPL 

 
 

185) Baseline Upgrade b0710 

¶ Overview of Load Loss Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable incidental load loss 
ü Contingency:  Loss of Hummelstown ï Hershey 69 kV double circuit and Hershey ï 

South Hershey 69 kV lines 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 

 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Install a third 69 kV line from Reeseôs Tap to Hershey substation 
ü Upgrade In-Service Date:  May 2012   
ü Estimated Upgrade Cost:  $9.75 Million 
ü Construction Responsibility:  PPL 

 
 

186) Baseline Upgrade b0711 

¶ Overview of Load Loss Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable incidental load loss 
ü Contingency:  Loss of double circuit outage of 69 kV Whitehill Taps 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  New 69 kV that taps West Shore ï Cumberland 69 kV #1 to 

Whitehill 69 kV substation 
ü Upgrade In-Service Date:  November 2013 
ü Estimated Upgrade Cost:  $3.49 Million 
ü Construction Responsibility:  PPL 

 
 

187) Baseline Upgrade b0712 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Double circuit outage on 69 kV Greenland Tap 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Construct a new 69 kV line between Strasburg Tap and the 

Millwood ï Engleside 69 kV #1 line 
ü Upgrade In-Service Date:  November 2009 
ü Estimated Upgrade Cost:  $1.32 Million 
ü Construction Responsibility:  PPL 

 
 

188) Baseline Upgrade b0713 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Double circuit outage on 69 kV Dillerville Tap 
ü Criteria test:  PPL EU Reliability Principles and Practices  
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Construct a new 138 kV double circuit line between Dillerville 

Tap and the West Hempfield ï Prince 138 kV line 
ü Upgrade In-Service Date:  May 2010 
ü Estimated Upgrade Cost:  $0.545 Million 
ü Construction Responsibility:  PPL 

 
 

189) Baseline Upgrade b0714 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Double circuit outage on 69 kV Dillerville Tap 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Prepare Roseville Tap for 138 kV conversion 
ü Upgrade In-Service Date:  November 2010 
ü Estimated Upgrade Cost:  $0.107 Million 
ü Construction Responsibility:  PPL 

 
 

190) Baseline Upgrade b0715 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
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ü Contingency:  Double circuit outage on 69 kV Dillerville Tap 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Transfer S. Akron ï S. Manheim #1 and #2 lines from the S. 

Akron 69 kV Yard to the S. Akron 138 kV Yard 
ü Upgrade In-Service Date:  November 2012 
ü Estimated Upgrade Cost:  $3.01 Million 
ü Construction Responsibility:  PPL 

 
ü Description of Upgrade:  Install switches and upgrade insulation on S. Akron ï S. 

Manheim 138 kV #1 and #2 lines  
ü Upgrade In-Service Date:  November 2013  
ü Estimated Upgrade Cost:  $5.054 Million 
ü Construction Responsibility:  PPL 

 
 

191) Baseline Upgrade b0716 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Exceeds PPL guidelines for maximum allowable load loss 
ü Contingency:  Loss of Morgantown ï Twin Valley 69 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a second 69 kV line from Morgantown ï Twin Valley 
ü Upgrade In-Service Date:  November 2009  
ü Estimated Upgrade Cost:  $0.731 Million 
ü Construction Responsibility:  PPL   

 

 

192) Baseline Upgrade b0616 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Buxmont ï Quakertown 69 kV Ckt.2 
ü Contingency:  Loss of Buxmont ï Quakertown 69 kV Ckt.1 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New Springfield 230/69 kV substation and transmission line 

connections 
ü Upgrade In-Service Date:  May 2011 
ü Estimated Upgrade Cost:  $16.40 Million 
ü Construction Responsibility:  PPL 

 
 

193) Baseline Upgrade b0791 

¶ Overview of Reliability Problem 
ü Criteria Violation:  All three Stanton 230/69 kV transformer overloads 
ü Contingency:  Loss of DCTL Stanton ï Lackawanna 230 kV and Mountain ï Lackawanna 

230 kV 
ü Criteria test:  PPL EU Reliability Principles and Practices Violation 
ü Criteria test:  NERC TPL-003 Category C 
ü Criteria Violation Overload Amount 
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Criteria 

Violation

Overload 

(MW)

CV1 7.9

CV2 7.9

CV3 12.4  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a fourth 230/69 kV transformer at Stanton 
ü Upgrade In-Service Date:  November 2011 
ü Estimated Upgrade Cost:  $5.9 Million 
ü Construction Responsibility:  PPL 

 
 

194) Baseline Upgrade b0489.1 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Athenia 230 kV   
ü Criteria test:  Short circuit  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Athenia 230 kV breaker 31H 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  PSEG 

 
195) Baseline Upgrade b0489.2 

¶ Overview of Reliability Problem 
ü Criteria Violation: Overdutied breaker   
ü Contingency:  Fault Bergen 230 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Bergen 230 kV breaker 10H  
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  PSEG 

 
 

196) Baseline Upgrade b0489.3 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Saddlebrook 230 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Saddlebrook 230 kV breaker 21P 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  PSEG 

 
 

197) Baseline Upgrade b0578, b0579, b0580, b0581 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breakers 
ü Contingency:  Fault at Essex 138 kV 
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ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Essex 138 kV breakers 4LM (C1355 line to ECRRF), 

1LM (220-1 TX), 1BM (BS1-3 tie) and 2BM (BS3-4 tie) 
ü Upgrade In-Service Date:  June 2009 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  PSEG 

 
198) Baseline Upgrade b0582 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Linden 138 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Linden 138 kV breaker 3 (132-7 TX) 
ü Upgrade In-Service Date:  June 2009 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  PSEG 

 
199) Baseline Upgrade b0592 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Overdutied breaker 
ü Contingency:  Fault at Metuchen 138 kV 
ü Criteria test:  Short Circuit 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace Metuchen 138 kV breaker ó2-2 Transferô 
ü Upgrade In-Service Date:  June 2009 
ü Estimated Upgrade Cost:  $0.4 Million 
ü Construction Responsibility:  PSEG 

 
200) Baseline Upgrade b0664 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Branchburg ï Flagtown 230 kV 
ü Contingency:  Loss of Atlantic ï Larabee 230 kV and Atlantic ï Smithburg 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor with 2x1033 ACSS conductor 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $12 Million 
ü Construction Responsibility:  PSEG 

 
 

201) Baseline Upgrade b0665 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Flagtown - Somerville 230 kV 
ü Contingency:  Loss of Atlantic ï Larabee 230 kV and Atlantic ï Smithburg 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor with 2x1033 ACSS conductor 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $15 Million 
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ü Construction Responsibility:  PSEG 
 

 
202) Baseline Upgrade b0668 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Somerville ï Bridgewater 230 kV 
ü Contingency:  Loss of Atlantic ï Larabee 230 kV and Atlantic ï Smithburg 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor with 2x1033 ACSS conductor 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $9 Million 
ü Construction Responsibility:  PSEG 

 
203) Baseline Upgrade b0671 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Bridgewater ï Middlesex 230 kV 
ü Contingency:  Loss of Atlantic ï Larabee 230 kV and Atlantic ï Smithburg 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace terminal equipment at both ends of line 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.25 Million 
ü Construction Responsibility:  PSEG 

 
204) Baseline Upgrade b0743 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Roseland ï Laurel ñSò 138 kV 
ü Contingency:  Loss of Aldene ï Spring Road 138 kV and delay of upgrade b0275 
ü Criteria test:  NERC TPL-002 Category B 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Add a bus tie breaker at Roseland 138 kV 
ü Upgrade In-Service Date:  June 1, 2009 
ü Estimated Upgrade Cost:  $0.50 Million 
ü Construction Responsibility:  PSEG 

 
205) Baseline Upgrade b0812 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Kittatinny ï Newton 230 kV 
ü Contingency:  Loss of Portland ï Greystone 230 kV and Kittatinny ï Pohatcong 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Increase operating temperature on line for one year to get 925E 

MVA rating 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $0.10 Million 
ü Construction Responsibility:  PSEG 

 
 

206) Baseline Upgrade b0813 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Hudson ï South Waterfront 230 kV 
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ü Contingency:  Loss of Hudson ï Penhorn 230 kV 
ü Criteria test:  NERC TPL-003 Category C 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Reconductor Hudson ï South Waterfront 230 kV circuit 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $27.0 Million 
ü Construction Responsibility:  PSEG 

 
 

207) Baseline Upgrade b0814 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Linden ï North Avenue 138 kV overload (CV1); PVSC ï Bayonne 138 

KV overload (CV2) 
ü Contingency:  Loss of Hudson ï Essex 230 kV and NJT Meadows ï Athenia 230 kV;  
ü Criteria test:  NERC TPL-003 Category C 
ü Criteria Violation Overload Amount 

 
Criteria 

Violation

Overload 

(MW)

CV1 120

CV2 84  
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  New Essex ï Kearney 138 kV circuit and Kearney 138 kV bus 

tie 
ü Upgrade In-Service Date:  June 1, 2011 
ü Estimated Upgrade Cost:  $17.0 Million 
ü Construction Responsibility:  PSEG 

 
208) Baseline Upgrade b0829 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New 

Jersey 
ü Criteria test:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load 

Deliverability and Generator Deliverability) 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build Branchburg to Roseland 500 kV circuit as part of 

Branchburg ï Hudson 500 kV project 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $405.29 Million 
ü Construction Responsibility:  PSEG 

 
 

209) Baseline Upgrade b0830 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New 

Jersey 
ü Criteria test:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load 

Deliverability and Generator Deliverability) 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build Roseland ï Hudson 500 kV circuit as part of Branchburg ï 

Hudson 500 kV project 
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ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $342 Million 
ü Construction Responsibility:  PSEG 

 
210) Baseline Upgrade b0831 

 

1) Overview of Reliability Problem 

 

ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New Jersey 

 

ü Criteria tests:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load Deliverability and 

Generator Deliverability) 

 

ü Criteria Violation Overload Amount 
Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

CV1 7.1269 CV10 144.918 CV19 8.73 CV28 107.26 CV37 33.25

CV2 87.3873 CV11 207.774 CV20 2.619 CV29 157.43 CV38 56.225

CV3 86.6889 CV12 203.409 CV21 235.4481 CV30 156.565 CV39 95.865

CV4 74.5542 CV13 19.11 CV22 214.758 CV31 107.3 CV40 113.088

CV5 28.4598 CV14 3.8412 CV23 207.774 CV32 63.729 CV41 30.6

CV6 32.351 CV15 2.5317 CV24 96.903 CV33 82.062

CV7 14.58 CV16 204.282 CV25 1.746 CV34 87.063

CV8 72.765 CV17 199.917 CV26 5.2358 CV35 13.008

CV9 9.625 CV18 31.428 CV27 20.596 CV36 65  
 

2) Overview of Reliability Solution 

 

ü Description of Upgrade: Replace 138/13 kV transformers with 230/13 kV units as part of Branchburg - 

Hudson 500 kV project 

ü Upgrade In-Service Date:  June 2013 

ü Estimated Upgrade Cost:  $34 Million 

ü Construction Responsibility:  PSEG 
 

 
211) Baseline Upgrade b0832 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New 

Jersey 
ü Criteria test:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load 

Deliverability and Generator Deliverability) 
 

¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build Hudson 500 kV switching station as part of Branchburg ï 

Hudson 500 kV project 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $122 Million 
ü Construction Responsibility:  PSEG 

 
 

212) Baseline Upgrade b0833 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New 

Jersey 
ü Criteria test:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load 

Deliverability and Generator Deliverability) 
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Build Roseland 500 kV switching station as part of Branchburg ï 

Hudson 500 kV project 
ü Upgrade In-Service Date:  June 1, 2013 
ü Estimated Upgrade Cost:  $70 Million 
ü Construction Responsibility:  PSEG 

 
 
213) Baseline Upgrade b0834 

 

 

1) Overview of Reliability Problem 

 

ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New Jersey 

 

ü Criteria tests:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load Deliverability and 

Generator Deliverability) 

 

ü Criteria Violation Overload Amount 
Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

CV1 7.1269 CV10 144.918 CV19 8.73 CV28 107.26 CV37 33.25

CV2 87.3873 CV11 207.774 CV20 2.619 CV29 157.43 CV38 56.225

CV3 86.6889 CV12 203.409 CV21 235.4481 CV30 156.565 CV39 95.865

CV4 74.5542 CV13 19.11 CV22 214.758 CV31 107.3 CV40 113.088

CV5 28.4598 CV14 3.8412 CV23 207.774 CV32 63.729 CV41 30.6

CV6 32.351 CV15 2.5317 CV24 96.903 CV33 82.062

CV7 14.58 CV16 204.282 CV25 1.746 CV34 87.063

CV8 72.765 CV17 199.917 CV26 5.2358 CV35 13.008

CV9 9.625 CV18 31.428 CV27 20.596 CV36 65  
 

2) Overview of Reliability Solution 

 

ü Description of Upgrade: Convert the E-1305/F-1306 to one 230 kV circuit as part of Branchburg - Hudson 

500 kV project 

ü Upgrade In-Service Date:  June 2013 

ü Estimated Upgrade Cost:  $7.3 Million 

ü Construction Responsibility:  PSEG 
 
214) Baseline Upgrade b0835 

 

 

1) Overview of Reliability Problem 

 

ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New Jersey 

 

ü Criteria tests:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load Deliverability and 

Generator Deliverability) 

 

ü Criteria Violation Overload Amount 
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Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

CV1 7.1269 CV10 144.918 CV19 8.73 CV28 107.26 CV37 33.25

CV2 87.3873 CV11 207.774 CV20 2.619 CV29 157.43 CV38 56.225

CV3 86.6889 CV12 203.409 CV21 235.4481 CV30 156.565 CV39 95.865

CV4 74.5542 CV13 19.11 CV22 214.758 CV31 107.3 CV40 113.088

CV5 28.4598 CV14 3.8412 CV23 207.774 CV32 63.729 CV41 30.6

CV6 32.351 CV15 2.5317 CV24 96.903 CV33 82.062

CV7 14.58 CV16 204.282 CV25 1.746 CV34 87.063

CV8 72.765 CV17 199.917 CV26 5.2358 CV35 13.008

CV9 9.625 CV18 31.428 CV27 20.596 CV36 65  
 

2) Overview of Reliability Solution 

 

ü Description of Upgrade: Build Hudson 230 kV transmission lines as part of Roseland - Hudson 500 kV 

project as part of Branchburg - Hudson 500 kV project 

ü Upgrade In-Service Date:  June 2013 

ü Estimated Upgrade Cost:  $7 Million 

ü Construction Responsibility:  PSEG 
 

 
215) Baseline Upgrade b0836 

 

1) Overview of Reliability Problem 

 

ü Criteria Violation:  Numerous 230 kV circuit contingency overloads in Northern New Jersey 

 

ü Criteria tests:  NERC TPL-002 Category B and NERC TPL-003 Category C (N-2, Load Deliverability and 

Generator Deliverability) 

 

ü Criteria Violation Overload Amount 
Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

Criteria 

Violation

Overload 

(MW)

CV1 7.1269 CV10 144.918 CV19 8.73 CV28 107.26 CV37 33.25

CV2 87.3873 CV11 207.774 CV20 2.619 CV29 157.43 CV38 56.225

CV3 86.6889 CV12 203.409 CV21 235.4481 CV30 156.565 CV39 95.865

CV4 74.5542 CV13 19.11 CV22 214.758 CV31 107.3 CV40 113.088

CV5 28.4598 CV14 3.8412 CV23 207.774 CV32 63.729 CV41 30.6

CV6 32.351 CV15 2.5317 CV24 96.903 CV33 82.062

CV7 14.58 CV16 204.282 CV25 1.746 CV34 87.063

CV8 72.765 CV17 199.917 CV26 5.2358 CV35 13.008

CV9 9.625 CV18 31.428 CV27 20.596 CV36 65  
 

2) Overview of Reliability Solution 

 

ü Description of Upgrade: Install transformation at new Hudson 500 kV switching station and perform 

Hudson 230 kV and 345 kV station work as part of Branchburg - Hudson 500 kV project 

ü Upgrade In-Service Date:  June 2013 

ü Estimated Upgrade Cost:  $100 Million 

ü Construction Responsibility:  PSEG 
 

 
216) Baseline Upgrade b0837 

¶ Overview of Reliability Problem 
ü Criteria Violation:  Congestion 
ü Contingency:  Loss of a transformer trips the Mt. Storm 500 kV bus 
ü Criteria test:  Operational Performance  
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¶ Overview of Reliability Solution 
ü Description of Upgrade:  Replace the existing MOD on the 500 kV side of the transformer 

with a circuit breaker 
ü Upgrade In-Service Date:  June 2012 
ü Estimated Upgrade Cost:  $1.5 Million 
ü Construction Responsibility: Dominion 

 
 

 
 

Long Term Planning 
In addition to analyzing the near term needs of the transmission system, PJM also assessed the 
longer term needs of the system.  The PJM long term planning horizon extends out 15 years.  
The intent of this long-term assessment is to identify transmission enhancements that may 
require additional time to implement such as backbone transmission upgrades.  In addition, long 
term planning is used to evaluate the effectiveness of the various alternatives that are being 
considered to resolve reliability criteria issues.  Backbone transmission upgrades have been 
identified to mitigate criteria violations beginning in 2013 and extending out into the planning 
horizon of 2023.  The need for these upgrades are being driven primarily due to PJM 
deliverability criteria violations.  New backbone transmission facilities were identified as part of 
this assessment to resolve reliability problems identified in the PSE&G transmission zone in 
eastern PJM.  In addition, elements of the MAPP project will be required to be placed in-service 
to address both thermal and reactive issues that are expected to occur as early as 2013. 
 
 
Backbone Transmission - Northern New Jersey 
 
This yearôs RTEP assessment identified a 
number of facilities in the PSE&G 
transmission zone that did not meet 
applicable reliability criteria.  The figure at 
the right shows a number of facilities in 
northern New Jersey that are expected to 
be overloaded as early as 2013. 
 
Two alternatives were ultimately identified 
to resolve the identified issues.  The first 
alternative involved the conversion of 
several 138 kV lines to 230 kV operation.  
The second alternative involved extending 
a new 500 kV line from Branchburg to 
Roseland and from Roseland east to 
Hudson.  A more detailed scope and 
diagram of the facilities involved is shown 
below. 
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230 kV Alternative 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Å Convert Roseland ï Kearney 
D-1304 to 230 kV line and 
loop-in at Athenia 230 kV 
station 

Å Convert the 138 kV cable 
system in Athenia/Fair 
Lawn/Kuller Road/East 
Rutherford/Saddle 
Brook/Bergen to 230 kV 
operation with 400N/600E 
line ratings. 

Å Convert Hudson ï Bergen 
DCTL 138 kV lines E-1305/F-
1306 to a single 230 kV 
circuit 

Å Convert the Roseland ï 
Kearny CKT G1307 138 kV to 
230 kV. 

Å Change rate A of Roseland ï 
West Caldwell Generation to 
800 MVA 

Å Change rate A of Kingsland ï 
Hudson  to 800 MVA 

Å Estimated Cost:  $907 Million 
 

 


