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Executive Summary 

PJM identified the Grand Prairie Gateway transmission line (Grand Prairie Gateway) as needed to allow 
for the simultaneous feasibility of Stage 1A Auction Revenue Rights1 (ARR) and the PJM Board 
approved the line on October 16, 2012.  The proposed transmission project is an approximately 60-mile, 
345-kilovolt (kV) overhead single circuit transmission line interconnecting the existing Byron and Wayne 
substations in the Commonwealth Edison (ComEd) zone of PJM.  PJM is responsible for providing 
regional transmission planning within its footprint to support reliable and economic operations. 
 
While Navigant Consulting, Inc. (Navigant) understands that PJM has determined that the Grand Prairie 
Gateway project is necessary for the operation of the regional transmission grid, the project offers 
significant other benefits to the customers.  Navigant has prepared an independent market consultant 
report (the “Report”) to present the additional potential benefits for the ComEd region of the proposed 
Grand Prairie Gateway transmission line.  Navigant has examined and quantified the benefits (other 
than those related to Stage 1 ARRs) that the Grand Prairie Gateway would provide to the ComEd service 
territory zone related to load payments and emissions. Navigant also has examined the additional non-
quantitative benefits that Grand Prairie Gateway can be expected to provide.  
 
The major conclusions from the Navigant analysis are: 
 

1. The Grand Prairie Gateway project provides substantial savings to the customers in the 
ComEd zone.  Navigant’s analysis demonstrates savings in wholesale energy costs in the ComEd 
zone in the Most Probable case of $921 million over the 2018 to 2032 study period (present value 
in 2018 discounted at a societal discount rate).2  In nominal dollars, the savings total $1,228 
million over the 15-year study period. 

2. The Grand Prairie Gateway project will reduce congestion in the ComEd zone by approximately 
$ 513 million (present value in 2018) over the 2018 to 2032 study period for the Most Probable 
case. 

3. The Grand Prairie Gateway project provides environmental benefits by reducing emissions 
of NOx, SO2, and CO2.  A reduction of nearly 80,000 tons of CO2 emissions in 2018 alone is 
estimated.  Total expected reductions of CO2 emissions over the first 15 years of operation are 
estimated to be approximately 473,000 tons. 

4. The Grand Prairie Gateway project provides additional qualitative benefits which include 
increased system flexibility and robustness, and mitigation of transmission outage 
costs. 

                                                           
1 ARRs are a necessary part of the mechanism PJM employs to monetize and allocate the costs of transmission 
congestion. 
2 A societal discount rate is reflects the cost to a society of deferring costs or benefits.  We used a 20-year government 
bond rate, supplied by ComEd, which we understand tracks ComEd’s practice.  
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Executive Summary of Study Objectives 
The purpose of this study is to rigorously analyze the potential financial and non-financial benefits that 
could be expected in the foreseeable future from Grand Prairie Gateway beyond meeting the essential 
Stage 1A ARR need analyzed by PJM, including: 
 

• Reductions in locational marginal pricing3 (LMP) – the wholesale market price for electricity in 
the ComEd zone 

• Reductions in the congestion costs within the ComEd zone 
• Reductions in emissions  
• Other qualitative benefits 

Executive Summary of Methodology 

Navigant Modeling Methodology 

Navigant employed industry-accepted methods and tools in performing its analysis.  Using its market 
modeling suite, Navigant performs simulations to project market prices and other information for the 
PJM market and all North American power markets. The main modeling steps are to: 
 

• Develop a generation capacity expansion plan 
• Perform detailed energy production cost modeling, representing hourly dispatch 

 
Navigant’s proprietary Portfolio Optimization Model (POM) is a linear optimization model used to 
optimize generation capacity expansion. POM simulates economic investment decisions and power 
plant dispatch on a zonal basis subject to capital costs, reserve margin planning requirements, renewable 
portfolio standards, fuel costs, fixed and variable operations and maintenance costs, emissions allowance 
costs, and zonal transmission interface limits. The generation expansion results from POM are used as 
inputs to the fundamental energy price forecast performed in PROMOD. 
 
Navigant uses PROMOD to develop its fundamental wholesale energy market price and plant 
performance forecast. PROMOD is a detailed energy production cost model that simulates hourly 
chronological operation of generation and transmission (G&T) resources on a nodal basis. PROMOD 
dispatches generating resources to match hourly electricity demand, dispatching the least expensive 
generation first. The supply offer of the marginally dispatched unit in each hour sets the hourly market 
clearing price. 
 
As part of the system modeling applied in PROMOD, Navigant maintains a detailed representation of 
the bulk electric transmission system. This relies on FERC Form 715 transmission load flow as a starting 
point, with regional transmission expansion projects incorporated depending on their development 
status. Navigant uses Siemens’s Power System Simulation for Engineering (PSS/E) as our power flow 
simulation tool.  
 
                                                           
3 Locational marginal prices or LMP has three components – energy cost, congestion charges, and losses. 
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In the Navigant modeling of PJM, peak demand and energy requirements forecasts for PJM are taken 
from the most recent PJM Load Forecast Report4. Peak demand for ComEd grows at an average of 1.1 
percent annually over the study period, with a slightly greater escalation over the first five years at 1.2 
percent. PJM capacity in the Navigant modeling includes existing generation, new named projects, 
demand side resources, imports, and new capacity construction needed to meet reserve and Renewable 
Portfolio Standard (RPS) requirements. Navigant’s Spring 2013 natural gas price forecast was used in 
this analysis. After a period of relatively flat prices between 2014 and 2016 in the mid-$4/MMBtu range 
(2012$), gas prices are forecasted to rise steadily toward the high-$6/MMBtu range by 2032. 

Emissions Price Assumptions 

Three emissions prices are considered in the modeling – nitrogen oxides (NOX), sulfur dioxide (SO2), and 
carbon (CO2). For NOX and SO2, our price forecast is based on the courts reinstating the Clean Air 
Interstate Rule (CAIR) and the promulgation of a replacement rule in 2017. SO2 prices go to zero in 2015 
due to expected interaction with the stricter Mercury and Air Toxics Standards (MATS) policy. As no 
proposed CO2 policy is in front of Congress at this point, and the structure and extent of the 
Environmental Protection Agency’s (EPA) proposed regulations of CO2 emissions from existing power 
plants, which are expected in June of 2014, are unknown, the timing and scope of a future policy is 
uncertain.  For purposes of this study, the forecast assumes that a $10 per ton5 tax or equivalent cap-and-
trade policy will go into effect in 2018 and remain flat in real dollars throughout the forecast period. 

Analysis of Grand Prairie Gateway 

For this analysis, Navigant ran PROMOD with and without the Grand Prairie Gateway transmission 
project in service to estimate the resulting change in load prices, congestion costs and emissions.  
Navigant ran PROMOD for every year over the period from 2018 through 2032, assuming that the first 
full year of operation for Grand Prairie Gateway is 2018.  Navigant performed this analysis for the Most 
Probable Case, which includes Navigant’s base input assumptions on what we view as the most likely 
future development of the resources.  In addition, one Sensitivity Case was developed to address 
potential changes to load growth– the Low Demand sensitivity.  For each of the two cases, one scenario 
was run without the Grand Prairie Gateway transmission line and one scenario was run with the project. 

Executive Summary of Results 

Results of Analysis – Projected Benefits of Grand Prairie Gateway 

Based on the modeling methodology and assumptions described in this report, Navigant’s analysis  
quantified a number of benefits to the ComEd service territory related to the Grand Prairie Gateway 
under a “base” or most probable case and one sensitivity intended to capture the effects of potential 
changes to load growth.  Both cases show significant benefits to the ComEd zone. 
 

                                                           
4 PJM Load Forecast Report, January 2013. https://www.pjm.com/~/media/documents/reports/2013-load-forecast-
report.ashx 
5 The $10 per ton for CO2 is in the middle of the various industry forecasts of expected levels resulting from 
environmental regulation. 
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“Most Probable” Case Benefits 

Navigant’s “Most Probable” Case analysis shows the following projected benefits of the line:   
 

1. Savings in wholesale energy costs in the ComEd zone of approximately $921 million over the 
2018 to 2032 study period (present value in 2018).6  In nominal dollars, the savings total $1,228 
million over the 15-year study period. 

2. Reductions in congestion costs in the ComEd zone of approximately $513 million (present value 
in 2018) for the same 15-year period.  This reduced congestion accounts for a major portion of 
the identified total savings. 

3. Reductions in emissions of NOx, SO2, and CO2, including a reduction of nearly 80,000 tons of 
CO2 emissions in 2018 alone and total reduction of nearly one-half million tons over the first 15 
years. 

 
These benefits are summarized in Table 1.  Present values are calculated both at a discount rate reflecting 
social preferences and, to show ComEd’s financial perspective, at a higher discount rate based on 
ComEd’s cost of capital invested in transmission.  

Table 1. Summary of Results from Most Probable Case 

 
Source: Navigant PROMOD modeling  

“Low Demand” Case Benefits 

In addition to the Most Probable Case, Navigant modeled a sensitivity case. The sensitivity reflects a low 
load growth environment.  In the Low Demand sensitivity case, we assumed that ComEd’s annual peak 
and energy demand would grow only modestly at 0.4 percent per year for 2018 through 2020 and 0.61 
percent per year from 2021-2032, in comparison to the approximately 1.1 percent of annual growth over 
the 2018-2032 period in the Most Probable case.  With slower growth, the need for new thermal 
generation capacity in the ComEd region is reduced and additional coal retirements are justified based 
on capacity surplus in the region.  In comparison to the Most Probable Case, lower overall LMPs and 
lower levels of savings and emission reductions were observed in the Low Demand sensitivity, as seen 
in Table 2.  However, the benefits of the line remain robust. 

                                                           
6  A societal discount rate reflects the cost to a society of deferring costs or benefits.  We used a 20-year government 
bond rate, supplied by ComEd, which we understand tracks ComEd’s practice.  
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The “Low Demand” Case analysis shows the following projected benefits of the line: 
 

1. Savings in wholesale energy prices in the ComEd region of approximately $249 million over the 
2018 to 2032 study period (present value in 2018).  On a non-discounted basis, the sum of the 
total savings at the ComEd Hub in this case is $324 million over the 15-year period. 

2. Congestion cost savings of $101 million over the same 15-year study period (present value in 
2018).  On a non-discounted basis, the analogous sum of congestion savings is $130 million.  This 
reduced congestion accounts for a portion of the identified total savings. 

3. Reductions in emissions of NOx, SO2, and CO2, with total reductions in CO2 emissions over the 
15 year period of nearly one-half million tons. 

Table 2. Summary of Results from Low Demand Sensitivity 

 
Source: Navigant PROMOD modeling 

Additional Qualitative Benefits 

Finally, Navigant also examined a number of qualitative impacts of placing Grand Prairie Gateway in-
service.  These benefits are in addition to the customer savings and environmental emission reductions 
summarized above.  These qualitative benefits include increased system flexibility and robustness, and 
mitigation of transmission outage costs.  
 

Discount Rate 
3.53%

Discount Rate 
7.73%

Discount Rate 
3.53%

Discount Rate 
7.73%

Present Value
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1.  Market Forecast and Analysis for ComEd 

Navigant Consulting, Inc. (Navigant) has prepared an independent market consultant report to present 
the potential benefits of the proposed Byron to Wayne transmission line (Grand Prairie Gateway). The 
proposed transmission project is an approximately 60 mile, 345-kilovolt (kV) overhead single circuit 
transmission line interconnecting the existing Byron and Wayne substations in the Commonwealth 
Edison (ComEd) service territory of PJM Interconnection, LLC.  The project was included in PJM’s 2012 
Regional Transmission Expansion Plan (RTEP); the PJM Board of Directors approved the project on 
October 16, 2012. In its 2012 RTEP, PJM stated that the Grand Prairie Gateway project helped resolve an 
issue with ARR constraints within ComEd’s service territory. 
 
Navigant has performed market modeling to provide a set of forecast information on the ComEd zone of 
PJM both with and without the Grand Prairie Gateway transmission project placed in service by 20187. 
This section provides a summary of the process, assumptions, and outputs specific to the Grand Prairie 
Gateway analysis.   An overview of Navigant’s methodology and assumptions for the market modeling 
is provided in the following section.  

1.1  Scenario Definitions 
As discussed above, Navigant modeled two states of the wholesale market for the Grand Prairie 
Gateway transmission project for each forecast case—one is a “before” state without the addition of the 
Grand Prairie Gateway transmission line and the other is an “after” state with the addition of Grand 
Prairie Gateway. The two forecast cases are outlined in Table 1-1.  
 

• The first case, Navigant’s Summer 2013 Most Probable Case forecast for PJM and MISO, 
incorporates our Most Probable Case assumptions for demand growth, generation expansion, 
fuel prices, and emissions allowances prices.  

• The second case (Low Demand sensitivity) reflects a low load growth environment wherein 
peak demand and energy sales are projected to grow at an annual rate of 0.4 percent from 2014 
to 2020 and 0.61 percent from 2020 to 2032. With slower growth, the need for new thermal 
generation capacity in the ComEd region is reduced and additional coal retirements are justified 
based on a large capacity surplus in the region. For this case, we removed the generic combined 
cycle and combustion turbines that are assumed in the Most Probable Case to come on line in 
2022 and 2031 and also retired 1,098 MW of additional coal generation. All other assumptions 
(fuel prices, emissions allowance prices, and demand growth and generation expansion outside 
of the ComEd area) remain unchanged from the Most Probable Case. 
 

                                                           
7 The line is expected to be placed in service in June, 2017.  2018 is the first full year the line will be in service.   
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Table 1-1. Case Definitions 

Case Description 
Most Probable 
Case 

Navigant Most Probable Case 

Sensitivity  – 
Low Demand 

Low demand growth for ComEd operating area. No new thermal plants built in 
ComEd area after 2015. Additional 1,098 MW of plant retirements assumed at 
Will County and Joliet coal plants between 2019 and 2032  

Source: Navigant 
 
The demand forecast used in the Low Demand sensitivity was based on the load growth from the 
Eastern Interconnection Planning Collaborative’s Business as Usual case in their Phase 2 Report 
(submitted to Department of Energy [DOE]) in December of 2012). For the sensitivity, ComEd peak 
demand and energy sales are projected to grow at an annual rate of 0.4 percent from 2014 to 2020 and 
0.61 percent from 2020 to 2032. 
 
Four new generic gas plants (two combined cycles and two combustion turbines) with a total capacity of 
1,537 MW added in the ComEd service territory in the Most Probable case were not included in the 
capacity additions for the low demand case. The difference between the capacity addition assumptions 
for these cases is shown in Figure 1-1. 
 

Figure 1-1. Capacity Addition Assumptions by Case 

 
Source: Navigant modeling 

 
The Low Demand sensitivity assumes an additional 1.1 GW of coal-fired generation will retire in the 
ComEd service territory within the study period. The units that continue operation in the Most Probable 
Case and are assumed to retire in the Low Demand sensitivity are: Will County unit 3 and Joliet units 9:6 
and 29:7. 
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1.2  Quantitative Benefits Results 
Two cases were studied, with summary quantitative results for both presented below: 

• Most Probable Case 
• Low Demand Sensitivity 

1.2.1  Most Probable Case Results 

1.2.1.1  LMP Forecast 

The average annual energy prices8 for the ComEd zone for the Most Probable Case are provided in Table 
1-2 both without Grand Prairie Gateway and with Grand Prairie Gateway. The impact of the 
transmission project is to reduce average annual LMP for the ComEd zone by approximately $0.32/MWh 
from 2018-2032. Price reductions are higher during the on-peak period, particularly during the summer 
peak season as the expanded transmission capability relieves congestion west of the Chicago 
metropolitan region. 
 

Table 1-2. Average Annual LMPs for Most Probable Case (2012$/MWh) 

 
Source: Navigant PROMOD model runs 

                                                           
8 LMPs in this table and throughout this report are “structural” forecasts derived directly from the PROMOD 
simulation without adjustment for market volatility and scarcity pricing.  

Without Line With Line
On-Peak Off-Peak All-Hours On-Peak Off-Peak All Hours

2018 $47.32 $34.22 $40.46 $47.25 $34.20 $40.42
2019 $49.82 $34.93 $42.04 $49.57 $34.92 $41.92
2020 $51.75 $35.67 $43.35 $51.23 $35.56 $43.03
2021 $55.33 $36.62 $45.52 $53.95 $36.59 $44.85
2022 $54.95 $36.90 $45.46 $54.23 $36.80 $45.06
2023 $55.35 $37.65 $46.05 $54.90 $37.66 $45.84
2024 $56.06 $38.09 $46.67 $55.75 $38.02 $46.49
2025 $59.36 $38.95 $48.68 $58.63 $38.90 $48.30
2026 $59.48 $39.49 $49.03 $59.00 $39.45 $48.78
2027 $61.62 $40.94 $50.80 $60.75 $40.87 $50.35
2028 $63.15 $41.10 $51.51 $62.22 $41.06 $51.06
2029 $64.97 $42.40 $53.16 $64.31 $42.32 $52.81
2030 $65.21 $42.87 $53.53 $64.73 $42.79 $53.26
2031 $67.92 $43.58 $55.18 $67.21 $43.53 $54.81
2032 $67.28 $44.63 $55.43 $66.52 $44.66 $55.09

Most Probable Case Annual Average LMP - 2012 $/MWh
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1.2.1.2  LMP Savings in Wholesale Market 

Total wholesale energy costs to ultimate consumers are expected to decline with the addition of the 
Grand Prairie Gateway line due to reduced LMP levels. These savings are calculated as the difference 
between the hourly load in ComEd’s territory multiplied by the ComEd hub LMP in the “before” state of 
the market and the hourly load in ComEd’s territory multiplied by the ComEd hub LMP in the “after” 
state of the market. Load is assumed to be unchanged between the two states of the market. (That is, we 
have not included a price effect on demand for electricity.)  
 
Wholesale energy savings are shown in Table 1-3 in nominal dollars.  As noted above, the estimated 
effect of adding the Grand Prairie Gateway line is to reduce wholesale energy costs to consumers in the 
ComEd territory by $921 million over the period 2018-2032 (present value in 2018), using a social 
discount rate9 of 3.53 percent. 
 

Table 1-3. Energy Savings in Most Probable Case (Nominal$) 

 
Source: Navigant PROMOD modeling   

  

                                                           
9 Social discount rate is based on 20-year treasuries. 

Without Line With Line Savings (difference)
2018 $5,644,229 $5,635,847 $8,382
2019 $6,073,384 $6,051,091 $22,293
2020 $6,537,489 $6,477,207 $60,282
2021 $7,155,652 $6,998,893 $156,760
2022 $7,368,035 $7,276,855 $91,180
2023 $7,655,088 $7,602,973 $52,115
2024 $7,999,269 $7,964,005 $35,264
2025 $8,683,082 $8,587,462 $95,620
2026 $9,021,936 $8,957,698 $64,238
2027 $9,630,895 $9,508,212 $122,682
2028 $10,148,990 $10,021,628 $127,362
2029 $10,779,551 $10,677,406 $102,145
2030 $11,146,649 $11,075,815 $70,834
2031 $11,954,419 $11,849,299 $105,120
2032 $12,292,154 $12,177,615 $114,539
Total $1,228,816

Wholesale ComEd LMP Value (LMP x Load) - Most Probable Case - Nominal $000



 
 
 
 
 
 

 
Independent Market Analysis of Customer Benefits Associated with the Grand Prairie Gateway Transmission Line Page 13 

1.2.1.3  Congestion Cost Savings 

A major component of total LMP savings is reduced congestion costs.  In addition to studying cost 
savings in the aggregate, Navigant specifically analyzed the savings that customers will experience due 
to reduced congestion alone.  There are two basic methodologies to calculate and characterize congestion 
costs:  (1) based on the congestion component of the nodal energy price within a zone or hub, and (2) 
based on individual transmission lines.  Navigant’s analysis used the first methodology as the focus of 
our analysis was on the customer impacts within the ComEd zone.  Based on telephone calls with PJM, 
we understand that they utilized the second methodology.  So while both evaluate the congestion 
savings, it is not a like-to-like comparison, and will likely produce different estimates of congestion 
savings. 
 
Navigant’s estimate of congestion savings experienced by customers in the ComEd zone  ̶  $690 million  ̶  
are shown in Table 1-4 by year in nominal dollars.  The estimated effect of adding the Grand Prairie 
Gateway line is to reduce congestion costs in the ComEd zone over the period 2018-2032 by an 
equivalent $513 million net present value in 2018 using a 3.53 percent societal discount rate. 
 

Table 1-4. Congestion Cost Savings in Most Probable Case, (Nominal$) 

 
Source: Navigant PROMOD modeling 

 

1.2.1.4  Environmental Emissions Reductions 

Total emissions from generation plants operating in ComEd are expected to decline with the addition of 
the Grand Prairie Gateway line due to adjustments in plant production patterns. Emissions reductions 

Without Line With Line Savings (difference)
2018 -$452.21 -$457.47 $5.26
2019 -$565.62 -$568.02 $2.40
2020 -$462.58 -$489.59 $27.01
2021 -$475.45 -$564.52 $89.07
2022 -$340.23 -$389.67 $49.44
2023 -$468.61 -$494.24 $25.63
2024 -$452.57 -$475.12 $22.54
2025 -$469.87 -$528.47 $58.60
2026 -$421.69 -$469.34 $47.64
2027 -$540.17 -$604.81 $64.64
2028 -$397.80 -$469.97 $72.17
2029 -$580.81 -$642.41 $61.60
2030 -$592.72 -$632.19 $39.47
2031 -$333.86 -$391.44 $57.58
2032 -$156.99 -$223.49 $66.50
Total $689.56

ComEd Wholesale Congestion Value - Nominal $000,000
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are shown in Table 1-5 in physical terms. The estimated effect of adding the Grand Prairie Gateway line 
is to reduce each of NOx, SO2, and CO2 emissions by about 0.1 percent during the initial ten-year period. 
 

Table 1-5. Emissions Reductions in Most Probable Case (Tons) 

 
Source: Navigant PROMOD modeling 
  

NOx SO2 CO2 NOx SO2 CO2 NOx SO2 CO2
2018 22,383 47,492 26,406,125 22,298 47,309 26,327,251 85 183 78,874
2019 23,655 50,129 27,954,845 23,646 50,124 28,010,129 9 5 -55,283
2020 25,916 54,812 30,183,656 25,788 54,609 30,042,119 128 203 141,537
2021 26,095 55,237 30,979,227 26,118 55,265 30,992,529 -23 -29 -13,303
2022 27,001 56,917 32,173,194 26,957 56,851 32,139,412 43 66 33,782
2023 27,871 58,536 33,094,467 27,895 58,594 33,088,879 -23 -57 5,588
2024 28,314 59,458 33,657,127 28,219 59,282 33,533,416 95 176 123,711
2025 29,130 60,948 35,139,057 29,083 60,826 35,121,081 48 122 17,975
2026 28,903 60,662 34,934,342 28,931 60,744 34,943,231 -28 -82 -8,889
2027 30,729 64,008 36,939,389 30,646 63,838 36,893,762 83 170 45,627
2028 30,183 63,220 36,221,052 30,086 63,038 36,125,424 97 182 95,629
2029 31,189 65,297 37,705,065 31,170 65,284 37,691,702 19 13 13,363
2030 31,429 65,405 38,096,466 31,377 65,295 38,070,336 52 110 26,130
2031 32,030 66,584 39,263,004 31,964 66,425 39,271,996 66 159 -8,992
2032 32,042 66,559 39,552,228 32,016 66,519 39,575,048 26 40 -22,820
Total 678 1,261 472,929

Annual Emissions in ComEd - Most Probable Case - Tons
Without Line With Line Savings (difference)
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1.2.2  Low Demand Sensitivity Results 

1.2.2.1 LMP Forecast 

The average annual energy prices for the ComEd zone for the Low Demand sensitivity are provided in 
Table 1-6 both without Grand Prairie Gateway and with Grand Prairie Gateway. In the Low Demand 
sensitivity, the impact of the transmission project is a slightly lower reduction in the average annual 
LMP for the ComEd zone (approximately $0.11/MWh from 2018-2032). As seen in the Most Probable 
Case, price reductions are higher during the on-peak period. Overall, both LMPs and the difference 
between LMPs with and without the project are lower in the Low Demand sensitivity than in the Most 
Probable Case. 
 

Table 1-6. Average Annual LMPs for Low Demand Scenario (2012$) 

 
Source: Navigant’s PROMOD modeling 

 
  

Without Line With Line
On-Peak Off-Peak All-Hours On-Peak Off-Peak All Hours

2018 $45.81 $33.54 $39.39 $45.83 $33.50 $39.38
2019 $47.78 $34.19 $40.68 $47.71 $34.20 $40.65
2020 $49.67 $34.82 $41.91 $49.52 $34.73 $41.79
2021 $51.80 $35.73 $43.39 $51.47 $35.69 $43.21
2022 $52.11 $35.99 $43.64 $51.85 $35.93 $43.48
2023 $53.33 $36.84 $44.67 $53.21 $36.80 $44.59
2024 $54.07 $37.17 $45.24 $53.86 $37.10 $45.10
2025 $56.93 $37.99 $47.01 $56.60 $37.95 $46.83
2026 $56.50 $38.49 $47.08 $56.35 $38.46 $46.99
2027 $58.63 $39.93 $48.85 $58.42 $39.82 $48.69
2028 $59.68 $40.06 $49.34 $59.26 $39.96 $49.09
2029 $61.28 $41.32 $50.84 $61.18 $41.31 $50.79
2030 $62.34 $41.51 $51.44 $62.08 $41.48 $51.30
2031 $64.14 $42.66 $52.88 $64.02 $42.62 $52.80
2032 $63.95 $43.21 $53.10 $63.95 $43.23 $53.11

Low Demand Scenario Annual Average LMP - 2012 $/MWh
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1.2.2.2  LMP Savings in Wholesale Market 

Total wholesale energy cost savings to ultimate consumers was calculated for the Low Demand 
sensitivity as it was for the Most Probable Case. Wholesale energy savings for the Low Demand 
sensitivity are shown in Table 1-7 in nominal dollars.  Under the Low Demand sensitivity, the estimated 
effect of adding the Grand Prairie Gateway line is to reduce wholesale energy costs to consumers in the 
ComEd zone by $249 million (present value in 2018), using a 3.53 percent discount rate. Overall, 
wholesale energy cost savings are greater in the Most Probable Case than in the Low Demand 
sensitivity. 
 

Table 1-7. Energy Savings in Low Demand Scenario (Nominal$) 

 
Source: Navigant PROMOD modeling 

 
  

Without Line With Line Savings (difference)
2018 $4,942,303.50 $4,941,185.36 $1,118
2019 $5,241,574.59 $5,235,766.68 $5,808
2020 $5,556,888.48 $5,539,311.96 $17,577
2021 $5,926,541.29 $5,890,605.14 $35,936
2022 $6,118,646.50 $6,086,565.29 $32,081
2023 $6,408,381.65 $6,396,052.20 $12,329
2024 $6,666,674.26 $6,644,344.95 $22,329
2025 $7,181,517.64 $7,140,784.63 $40,733
2026 $7,323,145.84 $7,305,927.63 $17,218
2027 $7,788,682.31 $7,761,721.99 $26,960
2028 $8,113,198.63 $8,059,043.50 $54,155
2029 $8,539,433.29 $8,527,590.92 $11,842
2030 $8,900,273.76 $8,870,551.75 $29,722
2031 $9,411,655.39 $9,393,642.26 $18,013
2032 $9,641,731.15 $9,643,629.91 -$1,899
Total $323,924

Wholesale ComEd LMP Value (LMP x Load) - Low Demand Scenario - Nominal $000
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1.2.2.3  Congestion Cost Savings 

Congestion cost savings observed in the Low Demand sensitivity are shown in Table 1-8 in nominal 
dollars. Under the Low Demand sensitivity, the estimated effect of adding the Grand Prairie Gateway 
line is to reduce congestion costs in the ComEd zone by $101 million (present value in 2018). Overall, 
congestion cost savings in the Most Probable Case are greater than those in the Low Demand sensitivity. 
 

Table 1-8. Congestion Cost Savings in Low Demand Scenario (Nominal$) 

 
Source: Navigant PROMOD modeling 

 

Without Line With Line Savings (difference)
2018 -$428.04 -$427.97 -$0.07
2019 -$550.35 -$551.21 $0.86
2020 -$490.37 -$495.59 $5.22
2021 -$579.19 -$601.91 $22.72
2022 -$400.10 -$418.58 $18.48
2023 -$468.96 -$472.85 $3.89
2024 -$439.16 -$445.38 $6.21
2025 -$474.13 -$491.40 $17.26
2026 -$521.72 -$530.81 $9.09
2027 -$603.07 -$608.22 $5.15
2028 -$512.97 -$525.92 $12.94
2029 -$693.53 -$697.98 $4.45
2030 -$626.87 -$643.70 $16.83
2031 -$474.79 -$481.88 $7.08
2032 -$329.96 -$330.10 $0.15
Total $130.26

ComEd Wholesale Congestion Value - Nominal $000,000
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1.2.2.4  Environmental Emissions Reductions 

Total emissions from generation plants operating in ComEd are expected to decline with the addition of 
the Grand Prairie Gateway line due to adjustments in plant production patterns. Emissions reductions 
for the Low Demand sensitivity are shown in Table 1-9 in physical terms. Similar to the Most Probable 
Case, for the Low Demand sensitivity the estimated effect of adding the Grand Prairie Gateway line is to 
reduce each of NOx, SO2, and CO2 emissions by about 0.2 percent during the initial ten-year period. 
 

Table 1-9. Emissions Reductions in Low Demand Sensitivity (Tons) 

 
Source: Navigant PROMOD modeling 
  

NOx SO2 CO2 NOx SO2 CO2 NOx SO2 CO2
2018 20,675 43,431 23,755,016 20,664 43,394 23,730,112 11 37 24,904
2019 21,072 43,571 24,230,519 21,086 43,619 24,245,457 -14 -48 -14,938
2020 23,414 48,464 26,536,536 23,292 48,269 26,416,908 122 195 119,628
2021 24,237 49,514 27,481,781 23,895 48,860 27,195,217 341 655 286,564
2022 24,529 50,374 27,566,606 24,573 50,481 27,629,175 -44 -107 -62,568
2023 22,242 48,055 26,757,627 22,254 48,048 26,782,956 -12 7 -25,329
2024 22,495 48,317 26,915,543 22,395 48,034 26,767,091 101 283 148,452
2025 23,521 50,617 28,498,011 23,529 50,609 28,507,480 -8 9 -9,468
2026 24,437 52,853 29,411,123 24,435 52,839 29,431,487 2 14 -20,364
2027 23,540 47,017 27,080,940 23,549 47,046 27,129,187 -9 -29 -48,247
2028 23,385 46,870 26,718,737 23,321 46,759 26,661,270 64 111 57,467
2029 23,747 47,144 27,235,852 23,690 47,037 27,210,612 57 107 25,241
2030 24,092 48,169 27,886,954 23,990 47,949 27,819,466 102 219 67,489
2031 24,401 48,120 28,322,130 24,421 48,154 28,388,977 -20 -33 -66,847
2032 24,846 49,840 28,979,850 24,806 49,743 28,989,003 39 96 -9,153
Total 734 1,516 472,830

Annual Emissions in ComEd - Low Demand Scenario - Tons
Without Line With Line Savings (difference)
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1.3  Qualitative Impacts Review Results 
The following benefits are not captured in PROMOD modeling, which examines the cost savings and 
environmental emissions reductions set forth above in this Report.  Grand Prairie Gateway also provides 
additional benefits that have not been specifically quantified, as discussed below: 
 

1. Increased system flexibility 
a. Grand Prairie Gateway creates an option to add a second circuit from Byron to Wayne in 

the future without obtaining a new right-of-way for future development. 
b. A second Grand Prairie Gateway circuit would be a valuable option to support future 

load growth west of Wayne and new generation, especially wind generation in western 
Illinois. 
 

2. Mitigation of transmission outage costs 
a. Production cost models typically do not consider transmission outages when evaluating 

benefits. In reality, outages of transmission lines place additional stress on the 
transmission system and result in higher costs as economic generation resources face 
limitations from the resulting transmission congestion.  

b. In PJM, there were 4,500 to 6,500 transmission outages per season in 2011/12 and 2,041 
transmission facility derates in 2011. There have been over 4,000 PJM-monitored 
transmission facilities in which ratings have been reduced since January 2009, 
representing about half of all transmission facilities in PJM.10 

c. The addition of Grand Prairie Gateway will help mitigate reliability concerns associated 
with transmission outages and help mitigate the economic impact by reducing the 
associated congestion on the ComEd transmission system. 
 

3. Increased robustness of the ComEd system  
a. Production cost simulations typically assume normal electricity demand and generating 

unit outage conditions, and thus do not capture the impact of extreme system 
conditions. These extreme events can include a spike in demand resulting from very 
cold or hot weather, a large generating unit outage, short-term limitations on the natural 
gas available for gas-fired generating units, and other potential events.  

b. The addition of Grand Prairie Gateway will provide additional transmission pathways, 
and reduce transmission congestion, thus improving the ability of the system to manage 
extreme events—that is, the robustness of the system will be improved.  

c. Extreme events can be costly to handle as high-cost resources are engaged and 
emergency measures may be taken. Grand Prairie Gateway will provide an improved 
ability to handle these extreme events reliably and economically.  
 

                                                           
10 PJM, FTR Revenue Stakeholder Report, 4/30/12, pages 29-32. 
http://www.pjm.com/~/media/documents/reports/20120430-ftr-revenue-stakeholder-report.ashx 
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4. Out-year benefits 
a. The Navigant analysis of economic benefits focused on the impact through 2032.  Given 

the typical 40- to 50-year life of a transmission line, the remaining 25- to 35-year life of 
Grand Prairie Gateway after 2032 is likely to continue to provide additional economic 
and reliability benefits.  
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2.  Modeling Methodology and Inputs 

This section of the Report discusses the modeling methodology and inputs used in the analysis of Grand 
Prairie Gateway.   
 
Navigant’s market modeling approach relies on a multifaceted approach for modeling and simulating 
the energy market and studying the performance of energy assets. Navigant involves numerous subject 
matter experts with specific knowledge and understanding of fundamental assumptions, including fuel 
pricing, generation development, transmission infrastructure expansion, asset operation, environmental 
regulations, and technology deployment. Based on industry experience and expertise, Navigant has 
specific and independent views on many of these fundamental assumptions based on its knowledge and 
understanding of the issues.  

2.1  Market Rules and Structure Fundamentals 
Navigant actively monitors and participates in the development of and changes to market rules and 
structural changes in the energy industry. We contribute to and represent clients’ interests in several of 
the structured and organized competitive energy markets, participating in planning, operating, and 
management committees. We also actively follow the changing market rules of other markets for several 
clients, providing overviews and assessing the impacts of proposed changes to market structures, 
market rules, planning activities, and other programs. The information gained from this effort is directly 
applied to our energy market modeling and energy project assessment services, informing the process 
with insightful information on how the market rules and structures can affect the energy market and the 
operation of energy projects. 

2.2  Electric Market Simulation 
Navigant’s proprietary Portfolio Optimization Model (POM) is a linear optimization model used for 
capacity expansion. POM simulates economic investment decisions and power plant dispatch on a zonal 
basis subject to capital costs, reserve margin planning requirements, RPSs, fuel costs, fixed and variable 
operations and maintenance costs, emissions allowance costs, and zonal transmission interface limits. 
This model incorporates the same generation base, demand forecasts, fuel prices, other operating costs, 
and plant parameters that are utilized throughout the market simulation modeling process. It 
simultaneously performs least-cost optimization of the electric power system expansion and dispatch. 
POM can perform multivariate optimization, which can consider value propositions other than cost 
minimization, such as sustainability, technological innovation, or impacts on other sectors, such as 
natural gas. The generation expansion results from POM are used in the fundamental energy price 
forecast. 
 
Navigant uses PROMOD, a commercially available software package from Ventyx, to develop its 
wholesale energy market price and plant performance forecast. PROMOD is a detailed energy 
production cost model that simulates hourly chronological operation of generation and transmission 
resources on a nodal basis in wholesale electric markets. PROMOD dispatches generating resources to 
match hourly electricity demand, dispatching the least expensive generation first. The choice of 
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generation is determined by the generator’s offer to the market operator, technical factors such as ramp 
rates (for fossil resources) or water availability (for hydraulic resources), and transmission constraints. 
The supply offer of the marginally dispatched unit in each hour sets the hourly market clearing price. All 
generators in the same market area whose supply offers are accepted receive the same hourly market 
clearing price, adjusted for losses and congestion, regardless of their actual offer price. The LMP 
produced by PROMOD comprise Navigant’s structural market price forecasts.  Navigant does not 
employ bid-adders or other exogenous adjustments to prices in the PROMOD forecast. 
 
Within PROMOD, production costs are calculated based upon heat rate, fuel cost, and other operating 
costs, expressed as a function of output. Physical operating limits related to expected maintenance and 
forced outage, startup, unit ramping, minimum up time and down time, and other characteristics are 
factored into the simulation. Supply offer prices are developed for each unit within the PROMOD that 
correspond to the minimum price the unit owner is willing to accept to operate the unit. For most 
generation resources, offer prices are composed primarily of incremental production costs. Incremental 
production cost is calculated as each unit’s fuel price multiplied by the incremental heat rate, plus 
variable operations, emissions, and maintenance cost. 
 
Where relevant (primarily for thermal units), the unit offer price also incorporates the unit’s startup and 
no-load costs. The Start Cost component includes fuel costs and other operating costs encountered in 
starting the generating unit, beyond those reflected in the heat rate and variable operating cost 
assumptions. The No-Load Cost reflects the difference between average and incremental fuel costs for 
generating stations that are dispatched at less than full output. 
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Figure 2-1. Navigant’s Market Simulation Modeling Process 

 
Source: Navigant 
 
PROMOD has several distinguishing features that qualify it for application in electric power forecasting 
and related studies. These features include the following: 
 

• Individual transmission line modeling 
• Detailed and flexible unit commitment and dispatch modeling 
• Modeling of operational transmission constraints (e.g., operating nomograms) 
• Calculation of security constrained dispatch schedules 
• Hourly modeling of loads and resource operation 

 
As part of the system modeling applied in PROMOD, Navigant maintains a detailed representation of 
the bulk electric transmission system. This relies on FERC Form 715 transmission load flow as a starting 
point, with regional transmission expansion projects incorporated depending on their development 
status. Navigant uses Siemens’s Power System Simulation for Engineering (PSS/E) as our power flow 
simulation tool. PSS/E is an integrated, interactive program for simulating, analyzing, and optimizing 
power system performance. It offers probabilistic analyses, advanced dynamics modeling capabilities, 
and a broad range of other tools for use in simulating the operation of transmission networks. 
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2.3  Input Assumptions 
In the Navigant modeling of PJM, peak demand and energy requirements forecasts for PJM are taken 
from the most recent PJM Load Forecast Report11. Peak demand for ComEd grows at an average of 1.1 
percent annually over the study period, with a slightly greater escalation over the first five years at 1.2 
percent. PJM capacity in the Navigant modeling includes existing generation, new named projects, 
demand side resources, imports, and new capacity construction needed to meet reserve and Renewable 
Portfolio Standard (RPS) requirements. Navigant’s spring 2013 natural gas price forecast was used in 
this analysis. After a period of relatively flat prices between 2014 and 2016 in the mid-$4/MMBtu range 
(2012$), gas prices are forecasted to rise steadily toward the high-$6/MMBtu range by 2032. 
 
Three emissions prices are considered in the modeling – nitrogen oxides (NOX), sulfur dioxide (SO2), and 
carbon (CO2). For NOX and SO2, our price forecast is based on the courts reinstating the Clean Air 
Interstate Rule (CAIR) and the promulgation of a replacement rule in 2017. SO2 prices go to zero in 2015 
due to expected interaction with the stricter Mercury and Air Toxics Standards (MATS) policy. As no 
proposed CO2 policy is in front of Congress at this point, and the structure and extent of the 
Environmental Protection Agency’s (EPA) proposed regulations of CO2 emissions from existing power 
plants, which are expected in June of 2014, are unknown, the timing and scope of a future policy is 
uncertain.  For purposes of this study, the forecast assumes that a $10 per ton tax or equivalent cap-and-
trade policy will go into effect in 2018 and remain flat in real dollars throughout the forecast period.  
 
There are many unknowns surrounding the future of carbon regulations in the power sector, either 
through EPA regulation or federal legislation. The following provides an explanation of Navigant’s 
carbon price assumption. 
 
President Obama has set a schedule for the EPA to regulate carbon from both new and existing power 
plants. The EPA is required to regulate carbon emissions from both new and existing EGUs under the 
Clean Air Act (CAA) as part of a settlement agreement reached in 2010. On September 20, 2013, the EPA 
re-proposed New Source Performance Standards (NSPS) for new coal and natural gas electric generating 
units (EGUs). This rule for new sources will likely be finalized by June of 2014, prior to the release of a 
proposed standard for existing power plants. Navigant currently understands that this rule will not 
require carbon capture and storage (CCS) on coal units, as the rule for new units does, and that it will 
involve states. The schedule for the existing units rule is that it will be proposed in June of 2014, finalized 
in June of 2015, and states will have until June of 2016 to submit their implementation plans. 
 
Because Congress is currently divided, the passage of a carbon tax or cap-and-trade bill or clean energy 
standard is very unlikely. For the same reason, a bill limiting the EPA’s ability to regulate greenhouse 
gases under the CAA is also very unlikely to pass. Carbon tax proposals (e.g. the Sanders-Boxer 
“Climate Protection Act,” which was introduced to the Senate in February of 2013) tend to begin around 
$20 per ton, and tend to have an escalation. 
 

                                                           
11 PJM Load Forecast Report, January 2013. https://www.pjm.com/~/media/documents/reports/2013-load-forecast-
report.ashx 
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Considering all of the above, Navigant’s current assumption is considered “middle-ground” between 
possible carbon regulation regimes, the likelihood of which depend on the results of the 2014 and 2016 
elections, which cannot be predicted at this time. The 2018 start assumes a regulation or legislation is 
finalized or passed in 2017; the $10 per ton value falls between proposed values and zero. 
 
See Appendix A for a detailed description of the key modeling inputs used by Navigant in this study. 
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APPENDIX A IS CONFIDENTIAL AND PROPRIETARY 
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