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Agenda

• Review congestion analysis results to identify future economic 
constraints with a focus on underlying system constraints (< 500 kV)

– Develop upgrades designed to relieve identified economic constraints 

• Overview of market efficiency cost/benefit test procedure  

• Review cost/benefit test results for identified economic upgrades 

• Recommendations 
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Congestion by Constraints for Study Years 2012, 2015, and 2018 

Note 2:  Includes TRAIL, PATH, Susquehanna-Roseland 500 KV, MAPP, Branchburg-Roseland 500 KV,and Roseland-Hudson 500 KV upgrades.

Indicates Congestion Costs of at least $5 million in study year 2012, 2015, or 2018.

Note 1:  Includes TRAIL and Susquehanna-Roseland 500 KV.  Does not includes PATH, MAPP, Branchburg-Roseland 500 KV,and Roseland-Hudson 500 KV upgrades



Constraints showing Significant Congestion Levels
in 2012 , 2015, and 2018 Simulations
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Summary of Congestion Analysis Results

f• Backbone projects significantly reduce congestion levels
• Congestion levels increase over time due to continued high economic 

west-to-east transfer levels
– Larger increases in gas/oil prices relative to increases in coal prices (see 

slide 4 of 5/20/09 TEAC presentation)
– Significant amount of future generation is base load and renewable 

generation located in western part of PJM (see slide 9 of 5/20/09 TEACgeneration located in western part of PJM (see slide 9 of 5/20/09 TEAC 
presentation)

• Two economic constraints of the underlying system exhibit significant 
levels of congestion sustained throughout study periodlevels of congestion sustained throughout study period
– Altoona-Bear Rock 230 kV (and other Penelec underlying constraints)
– Clover 500/230 kV transformer (Dominion zone)
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Summary of Congestion Analysis Results (cont.)

• Altoona-Bear Rock 230 kV (& Penelec underlying 
constraints)
• historical real-time congestiong
• Aggravated by west-to-east transfers
• Especially sensitive to addition of wind generation in Penelec
Clover 500/230 kV transformer (Dominion zone)• Clover 500/230 kV transformer (Dominion zone)
• historical real-time congestion
• Aggravated by west-to-east transfers
• sensitive to interchange to the south of PJM
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Potential Economic Upgrades

• Altoona-Bear Rock 230 kV (& Penelec underlying 
constraints)
– Upgrade: Conemaugh 500/230 KV transformer and new line from pg g

Conemaugh-Seward 230kV
– Expected in-service date is 2014
– Expected Cost = $21 million

• Clover 500/230 kV transformer (Dominion zone)
– Upgrade: Add second CLOVER 500/230 KV transformer 
– Expected in-service date is 2012pected se ce date s 0
– Expected Cost = $13.2 million
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Overview of Market Efficiency
Cost/Benefit Test Procedure

Benefit Metric

Annual Benefit = ( 7)(∆ System Production Cost)+( 3)(∆ Load Energy Payment)Annual Benefit = (.7)(∆ System Production Cost)+(.3)(∆ Load Energy Payment)

• ∆ System Production Cost is change in system generation variable cost (fuel 
costs, variable O&M costs and emissions costs) associated with total PJM 
energy productionenergy production

• ∆ Load Energy Payment is change in net load energy payment (change in 
gross load payment minus change in transmission right credit

• For projects that have costs allocated regionally (500 kV and up), the load energy 
payment for all PJM zones is considered

• For projects that have costs allocated using a flow-based methodology (below 500 
kV) , the load energy payment for only those PJM zones that show a decrease in 
load energy payment is considered.
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Overview of Market Efficiency
Cost/Benefit Test Procedure (cont.)

Cost/Benefit Analysisy

• Present value of annual project benefit for first 15 years of project life 
compared to present value of annual project cost for first 15 years of 
project life

• Project is considered economic and included in RTEP if B/C ratio 
exceeds 1.25:1
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Overview of Market Efficiency
Cost/Benefit Test Procedure (cont.)

Simulation/Model Details

4 A l k t i l ti d ith d ith t d f f t 14 Annual market simulations made with and without upgrade for future years 1, 
4, 7 and 10 (current year (cy), cy+3, cy+6 and cy+9) 

4 Annual benefits within the 10-year time frame for years which were not y y
simulated interpolated using these simulation results 

4 Annual benefits for years beyond the 10-year simulation time frame based 
on an extrapolation of the market simulation results for years 1 4 7 and 10on an extrapolation of the market simulation results for years 1, 4, 7 and 10 

4 A higher-level annual market simulation made for future year 15 (cy+14) 
to validate the extrapolation results and extrapolation of annual benefits for 
years beyond the 10-year simulation time frame may be adjusted accordingly
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Cost/Benefit Analysis

• Cost/Benefit Analysis    ALTOONA-BEAR RCK
– Upgrade:  Conemaugh 500/230 KV transformer and new line from Conemaugh-Seward 230 KV
– Expected in-service date is 2014

E d C   $21 illi– Expected Cost = $21 million
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Cost/Benefit Analysis

Cost/Benefit Analysis    ALTOONA-BEAR RCK

Year 15 High Level 
simulation result X
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Cost/Benefit Analysis

Cost/Benefit Analysis    ALTOONA-BEAR RCK

• Upgrade:  Conemaugh 500/230 KV transformer and new line from Conemaugh-Seward 230 KVUpgrade:  Conemaugh 500/230 KV transformer and new line from Conemaugh Seward 230 KV

– Summary
• Cumulative Present Value of annual benefit equals $174.6 million (70% NPV of Production 

Cost Benefit ($30.7 million) + 30% NPV of Load Benefit ($510.2 million))
• Cumulative Present Value of project annual revenue requirement equals $36.2 million

– Based on project cost equals $21 million, discount rate of 7.73%, annual carrying charge of 
19.8%, and 2014 in-service date.

• Benefit/Cost Ratio equals 4.8
• 4 8 >1 25• 4.8 >1.25

©2009 PJMwww.pjm.com 13



Cost/Benefit Analysis

• Cost/Benefit Analysis    ALTOONA-BEAR RCK

– Present value of 15 year project load benefit by zone for zones with decrease in Load Energy Payment
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Cost/Benefit Analysis

• Cost/Benefit Analysis  8CLOVER- 6CLOVER
– Upgrade: Add second CLOVER 500/230 KV transformer 
– Expected in-service date is 2012

E d C   $13 2 illi– Expected Cost = $13.2 million
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Cost/Benefit Analysis

Cost/Benefit Analysis    8CLOVER- 6CLOVER

Year 15 High Level 
simulation result X
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Cost/Benefit Analysis

Cost/Benefit Analysis 8CLOVER- 6CLOVER

• Upgrade: Add second CLOVER 500/230 KV transformer.Upgrade: Add second CLOVER 500/230 KV transformer.

– Summary
• Cumulative Present Value of annual benefit equals $64.9 million (70% NPV of Production 

C t B fit ( $77 4 illi )  30% NPV f L d B fit ($396 9 illi ))Cost Benefit (-$77.4 million) + 30% NPV of Load Benefit ($396.9 million))
• Cumulative Present Value of project annual revenue requirement equals $22.7 million

– Based on project cost equals $13.2 million, discount rate of 7.73%, annual carrying charge of 
19 8%  and 2012 in-service date19.8%, and 2012 in-service date.

• Benefit/Cost Ratio equals 2.85
• 2.85 >1.25
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Cost/Benefit Analysis

• Cost/Benefit Analysis 8CLOVER- 6CLOVER

– Present value of 15 year project load benefit by zone for zones with decrease in Load Energy Payment
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Recommendations

• Recommend Conemaugh 500/230 kV transformer and 
Conemaugh-Seward 230 kV line for inclusion in RTEP as 
economic project

• Defer recommendation of 2nd Clover 500/230 kV 
transformer as RTEP upgradetransformer as RTEP upgrade 
– Validate congestion analysis results with results from 

PJM/Duke/TVA Study
Constraint relieved by upgrade is sensitive to PJM interchange to the– Constraint relieved by upgrade is sensitive to PJM interchange to the 
south

– PJM/Duke/TVA study will have a more complete/robust model of 
PJM South interchangePJM-South interchange 
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