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I. INTRODUCTION 1 

A. Witness Identification 2 

Q. Please state your name and business address. 3 

A. My name is Paul F. McGlynn, and my business address is 955 Jefferson Avenue, Valley 4 

Forge Corporate Center, Norristown, Pennsylvania 19403-2497. 5 

Q. By whom are you employed and in what capacity? 6 

A. I am employed by PJM Interconnection, L.L.C. (“PJM”), the Regional Transmission 7 

Organization (“RTO”) that operates the transmission system in ComEd’s service 8 

territory, as a Director in its System Planning Division.  I am testifying on behalf of 9 

Commonwealth Edison Company (“ComEd”) in this proceeding. 10 

B. Summary of Testimony 11 

Q. What, in summary, is the subject matter of your direct testimony? 12 

A. My testimony explains the role of PJM in the open regional planning process that 13 

identifies, assesses, and determines when new transmission facilities are required.  I 14 

explain how that open regional planning process assessed and is addressing an important 15 

physical deficiency of the transmission facilities in ComEd’s region that results in the 16 

infeasibility of a critical congestion management tool.  I describe how and why that 17 

process reached the conclusion that ComEd’s proposed Grand Prairie Gateway Project 18 

(“Grand Prairie Gateway Project” or “Project”) is needed to provide ComEd and other 19 

load serving entities in the region and their customers the ability to fully utilize the 20 

congestion management system to secure the electricity they need at the least cost.    21 
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C. Background and Qualifications 22 

Q. Please describe your professional experience and educational background. 23 

A. I am employed by PJM as the Director of its System Planning Division.  In that position, 24 

I am responsible for all aspects of the transmission planning analysis conducted by PJM.  25 

My responsibilities include assessing long-term transmission system adequacy and 26 

reliability to recommend bulk transmission system expansion or enhancement options; 27 

integrating the results of the base line reliability analysis with the market efficiency and 28 

generation and merchant transmission interconnection analyses into the overall Regional 29 

Transmission Expansion Plan (commonly referred to as the “RTEP”) for PJM; and 30 

managing the System Planning Division analytical staff.  I serve as Chair of the PJM 31 

Transmission Expansion Advisory Committee, or “TEAC.” 32 

Prior to joining PJM, I was employed by PECO Energy for 21 years where I 33 

began work as an Engineer in the Electrical Engineering Division.  I was promoted to 34 

manager of Engineering in Transmission and Substations in 1995.  I transferred to 35 

System Operation in the Operations Planning Department in 1998.  I was promoted to 36 

Shift Manager in System Operations in 1999 and to Manager in Operations Planning in 37 

2001.  I became Manager in Transmission Control in 2003. 38 

At PECO, I was responsible for the engineering and design of transmission and 39 

substation equipment, including protective relay systems; providing engineering and 40 

technical support of PECO’s transmission and substation organization; short-term 41 

transmission system planning studies, developing operating procedures and preparing and 42 

presenting training courses; directing the real-time operation of the Transmission System; 43 

short-term transmission planning, outage coordination, dispatcher training, procedure 44 
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development and real-time control room support; and managing the real-time personnel 45 

and activities of the transmission control center.   46 

Q. What is your educational background? 47 

A. I hold a Bachelor of Science degree in Electrical Engineering from the Pennsylvania 48 

State University and a Master of Science degree in Electrical Engineering from Drexel 49 

University. 50 

Q. Do you have any professional licenses and certifications? 51 

A. Yes.  I am a licensed Professional Engineer in the Commonwealth of Pennsylvania.   52 

D. Itemized Attachments to Direct Testimony 53 

Q. Are you sponsoring any attachments to you testimony? 54 

A. Yes.  ComEd Exs. 3.01 and 3.02 are diagrams showing illustrative transmission systems 55 

where PJM’s congestion management system is, respectively, feasible and infeasible.  56 

They will help me explain that system later in my testimony.  ComEd Ex. 3.03 is the 57 

results of the 2012 Stage 1A ARR feasibility analysis presented to PJM’s Transmission 58 

Expansion Advisory Committee in June of 2012.  ComEd Exs. 3.04 and 3.05 are formal 59 

PJM notices for planning years 2012/2013 and 2013/2014, respectively, that the 60 

respective annual Stage 1A ARR allocations were infeasible.  ComEd Ex. 3.06 is the 61 

PJM TEAC’s October 2012 Recommendations to the PJM Board concerning the Project. 62 

II. DESCRIPTION AND OVERVIEW OF PJM 63 

Q. What is PJM? 64 
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A. PJM is a Regional Transmission Organization regulated by the Federal Energy 65 

Regulatory Commission (“FERC”) that is responsible for the planning, operation, and 66 

reliability of the interstate electric transmission system under its functional control which 67 

spans 13 states and the District of Columbia.1  PJM coordinates the movement of 68 

wholesale electricity on and across that grid.  The PJM system serves approximately 60 69 

million customers, and PJM dispatches more than 185,000 megawatts (“MW”) of 70 

generation capacity over more than 65,000 miles of transmission lines.  In total, the PJM 71 

system serves and supports approximately 20 percent of the United States economy. 72 

PJM presently has more than 800 members.  These members, who in many cases 73 

are also customers of PJM, include power generators, transmission system owners, 74 

electricity distributors, power marketers, and large consumers.  PJM has no financial or 75 

ownership interest in any PJM member, including ComEd.  PJM’s role as a federally-76 

regulated RTO means that it acts independently and impartially in operating and planning 77 

the regional transmission system and in overseeing the wholesale electricity market.  78 

Q. What is the basis for PJM’s authority to carry out its responsibilities? 79 

A. PJM is one of a handful of FERC-approved and federally-regulated regional transmission 80 

organizations.  PJM has specific duties and responsibilities established by federal law and 81 

FERC decisions, and by PJM’s own FERC-filed tariffs, agreements, and procedures.  82 

PJM’s duties include, among other things, ensuring the reliability of the transmission grid 83 

in the PJM Region and operating the regional transmission system in a manner consistent 84 

                                                 
1 The PJM Region includes all or parts of Delaware, the District of Columbia, Illinois, Indiana, 

Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and 
West Virginia.  The PJM Region and its transmission zones are shown in Attachment J to the PJM Tariff. 
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with the applicable laws, regulations, and tariffs.  PJM’s authority with respect to its 85 

planning process is based on its role as a FERC-approved RTO and on its authority and 86 

responsibilities under the PJM Operating Agreement, the PJM Tariff, and the PJM 87 

Consolidated Transmissions Owners Agreement, each of which has been filed at and 88 

approved by FERC.   89 

PJM is also responsible for implementing other standards and regulations.  For 90 

example, FERC has approved the NERC2 Reliability Standards, and PJM plans and 91 

operates the transmission system to those standards.  PJM is also designated by NERC as 92 

the Planning Coordinator (formerly called Planning Authority) and the Transmission 93 

Planner with respect to compliance with the NERC standards.  In so doing, PJM applies 94 

reliability requirements and standards adopted by NERC, regional reliability 95 

organizations, as well as standards promulgated by transmission owners.  PJM’s authority 96 

to carry out its responsibilities is established by FERC’s approval of the PJM’s governing 97 

agreements, its approval of the NERC Reliability Standards, and PJM’s designated roles 98 

with respect to those standards. 99 

Q. What benefits do members derive from PJM membership? 100 

A. PJM continues to operate and plan the transmission system as though it were a single 101 

system.  Corporate and state boundaries are not considered when taking operational 102 

action or making planning decisions.  Considerable benefits accrue to the PJM members 103 

and their customers through PJM’s centralized security-constrained economic dispatch of 104 

                                                 
2  The North American Electric Reliability Corporation (“NERC”) is the electric reliability 

organization for North America.  Regulated by the Federal Energy Regulatory Commission and Canadian 
authorities, it develops and enforces Reliability Standards; annually assesses reliability; monitors the bulk 
power system; and educates, trains, and certifies industry personnel.  See www.nerc.com.    
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resources to meet load (typically generation), reserve requirements, and coordinated 105 

planning.  These activities are estimated to produce as much as $2.2 billion per year in 106 

benefits and economic value for the region PJM serves.   107 

III. PJM’S TRANSMISSION PLANNING FUNCTION 108 

Q. What is PJM’s role in transmission planning? 109 

A. As part of its ongoing responsibilities as a regional transmission organization, PJM 110 

annually prepares a Regional Transmission Expansion Plan in order to analyze the 111 

transmission and electric supply needs of the customers in the PJM region.  The RTEP 112 

addresses near-term system needs, market efficiency, and transmission expansion options 113 

requiring a planning horizon of 15 years.  The RTEP provides forward-looking 114 

information as to the state of the supply and delivery infrastructure and identifies future 115 

system needs, both in terms of reliability and market efficiency.  Among other things, the 116 

RTEP can direct PJM’s Transmission Owner members3 to install transmission facilities 117 

or undertake other transmission projects.  Additionally, the information publicly 118 

disseminated through the RTEP process gives other resource providers, including 119 

generators and demand response providers, the opportunity to address identified system 120 

                                                 
3  A PJM member becomes a TO member of PJM when it owns “Transmission Facilities” and 

becomes a signatory to the Consolidated Transmission Owners Agreement (“CTOA”).  ComEd is a TO 
member of PJM. Under the PJM Operating Agreement, a “Transmission Owner” is a PJM member that 
owns Transmission Facilities or leases Transmission Facilities with rights equivalent to ownership and is a 
signatory to the CTOA.  PJM Operating Agreement, effective August 22, 2013, Section 1.45.  
“Transmission Facilities” means facilities that (i) are within the PJM Region, (ii) meet the definition of 
transmission facilities pursuant to FERC’s Uniform System of Accounts or have been classified as 
transmission facilities in a ruling by FERC addressing such facilities, and (iii) have been demonstrated to 
the satisfaction of PJM to be integrated with the PJM transmission system and integrated into the planning 
and operation of the PJM transmission system to serve all of the power and transmission customers within 
the PJM Region.  PJM Operating Agreement, effective October 10, 2013, Section 1.44.  Under the CTOA, 
a PJM member cannot become a signatory to the CTOA until it has Transmission Facilities in service and 
meets other CTOA requirements. 
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needs in a manner that might delay or even obviate the transmission solution first 121 

identified in the RTEP. 122 

Q. Are the regional planning process and the annual RTEP focused solely on expansion 123 

of the transmission system driven by the need to increase capacity or eliminate 124 

reliability concerns? 125 

A. No.  Our tariff, planning process, and RTEPs recognize several distinct needs for 126 

transmission expansion.  Addressing reliability issues, whether through increasing 127 

capacity, or some other transmission expansion, is just one of those needs.  The range of 128 

needs include:  129 

1. Reliability;  130 

2. Market Efficiency; 131 

3. Operational Performance;  132 

4. Meeting public policy requirements; and  133 

5. Addressing congestion physically and financially.   134 

Q. What is the basis of PJM’s transmission planning function and authority? 135 

A. PJM’s authority and obligation to perform this function is established in the PJM Tariff 136 

and related agreements.  The process is overseen by the PJM Board and regulated by the 137 

Federal Energy Regulatory Commission (“FERC”). 138 

A. The RTEP Process 139 

Q. Does PJM have a written protocol for its planning process? 140 
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A. Yes.  The RTEP Protocol and PJM’s role in transmission planning in the PJM Region are 141 

set forth in Schedule 6 of the PJM Operating Agreement.  The purpose and objective of 142 

Schedule 6 is stated as follows: 143 

This Regional Transmission Expansion Planning Protocol shall govern the 144 
process by which the Members shall rely upon the Office of the 145 
Interconnection to prepare a plan for the enhancement and expansion of 146 
the Transmission Facilities in order to meet the demands for firm 147 
transmission service, and to support competition, in the PJM Region.  The 148 
Regional Transmission Expansion Plan (also referred to as “RTEP”) to be 149 
developed shall enable the transmission needs in the PJM Region to be 150 
met on a reliable, economic and environmentally acceptable basis.4 151 

This protocol goes on to describe the requirements for the RTEP to conform with NERC 152 

and other applicable reliability criteria, the committee structure to be put in place for 153 

stakeholder participation in the development of the RTEP, the contents of the RTEP, the 154 

procedures used to develop the RTEP, the process of approval of the RTEP by the PJM 155 

Board, the obligation of TOs to build upgrades included in the RTEP, and the treatment 156 

of interregional transmission upgrades.  The planning process is further described in 157 

extensive detail in the PJM Manuals.  Overall, the process of developing the RTEP is 158 

highly collaborative and provides an open and inclusive forum for participation by all 159 

classes of market participants and stakeholders.   160 

Q. What are the primary elements of PJM’s regional planning process? 161 

A. The RTEP process integrates transmission, generation and demand-side resources to 162 

address transmission system constraints involving reliability and persistent economic 163 

congestion.  The result is a process that integrates many system factors, including: 164 

                                                 
4  PJM Operating Agreement, effective October 10, 2013, Schedule 6, Section 1.1.   
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A. forecasted load growth, demand-side-response efforts and distributed 165 

generation additions;  166 

B. interconnection requests by developers of new generating resources and 167 

merchant transmission facilities; 168 

C. solutions to mitigate persistent economic congestion and to ensure adequate 169 

allocation and funding of long-term financial transmission rights; 170 

D. assessments of the potential risk of aging infrastructure;  171 

E. long-term firm transmission service requests; 172 

F. generation retirements and other deactivations; 173 

G. TO-initiated improvements; and  174 

H. load-serving entity capacity plans. 175 

This process narrows the projects that the RTEP recommends as solutions to the PJM 176 

Board to address the various transmission system needs.  The PJM Board will then use its 177 

authority pursuant to PJM’s tariff to order that a project be constructed.  178 

Q. Does PJM coordinate transmission planning with neighboring systems? 179 

A. Yes.  PJM coordinates its planning processes with neighboring RTOs and non-RTO 180 

system operators to address issues of mutual concern.  PJM participates in such 181 

interregional planning pursuant to the PJM tariff and under arrangements with the 182 

Midcontinent Independent System Operator (“MISO”), the Independent System Operator 183 

of New England, the New York Independent System Operator, the Tennessee Valley 184 

Authority, and Progress Energy. 185 
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Q. Does the RTEP process involve stakeholders and others outside of the PJM 186 

organization and the utility serving the area? 187 

A. Yes.  The RTEP process is open, transparent, and collaborative from start to finish.  188 

Forums and processes provide opportunities for stakeholders to help PJM improve the 189 

transmission grid, ensuring reliability and access to robust, competitive markets.  The 190 

process includes an advisory committee, the TEAC that provides advice and 191 

recommendations to aid in the development of the RTEP Plan.  The TEAC, along with 192 

additional Sub-regional RTEP Committees, provide a functional forum for the ongoing 193 

exchange of ideas, discussion of issues and presentation of planning findings.   194 

The TEAC operates under specific provisions of the PJM Operating Agreement.  195 

TEAC activities are at the core of stakeholder input in the RTEP process.  The scope of 196 

the TEAC’s responsibility includes the review of and the provision of comments and 197 

input on the following: 198 

• Scope and assumptions of RTEP studies, including the review of PJM’s 199 

identification of reliability violations and its economic/market efficiency 200 

analysis; 201 

• RTEP analysis at defined points during the RTEP cycle; 202 

• RTEP recommendations to be proposed to the PJM Board for approval; and  203 

• The RTEP process, as requested by the PJM Board. 204 

TEAC participation is open to all PJM members, all transmission customers, any 205 

other entity proposing to provide transmission facilities to be integrated into the PJM 206 

region, representatives of state commissions, the agencies and offices of state consumer 207 

advocates of states in the PJM region, and any other interested parties.  The process 208 
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fosters broad participation by constituents expressing a wide range of opinions, 209 

comments, and advice on RTEP development and recommendations to the PJM Board.  210 

Following the presentation of analysis assumptions or results to the TEAC, stakeholders 211 

are also invited to provide written comments.  These comments are provided to the PJM 212 

Board for their consideration and serve as the basis for on-going dialogue at subsequent 213 

TEAC meetings. 214 

Q. After the process is complete, how is the RTEP approved? 215 

A. The final RTEP is approved by the PJM Board.  The PJM Board is made up of 10 216 

members that are responsible for maintaining PJM’s independence and, by exercising 217 

their prudent business judgments, ensuring that PJM fulfills its business obligations and 218 

legal and regulatory requirements.  Members of the PJM Board may have no personal 219 

affiliation or ongoing professional relationship with, or any financial stake in, any PJM 220 

market participant.  Approval for the current Project, and historical projects, has always 221 

occurred through a consensus of the PJM Board members. 222 

Q. For context, can you summarize the nature and extent of the RTEP projects ordered 223 

by the PJM Board since the inception of the RTEP process? 224 

A. More than $24 billion of transmission upgrades and additions, representing over 3,000 225 

distinct transmission projects ranging from 69kV to 765kV, have been authorized by the 226 

PJM Board from the inception of the RTEP process in 1999 through October 2012.  In 227 

the current RTEP, about $19.8 billion of baseline transmission network upgrades across 228 

PJM are designed to ensure that compliance with applicable regional and NERC 229 

Reliability Standards will continue to be met.   230 
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B. Determination of Necessary Expansion 231 

Q. How does the PJM RTEP process determine whether there is a need for a new 232 

transmission facility sufficient to support its inclusion in rate base? 233 

A. A proposed project must meet one or more specific criteria to be included in the RTEP.  234 

These criteria include.   235 

1. Reliability standards.  The RTEP must “conform at a minimum to the applicable 236 

reliability principles, guidelines and standards of NERC, RFC, and SERC, and 237 

those of the transmission owners in accordance with the planning and operating 238 

criteria and other procedures detailed in the PJM Manuals.”5   239 

2. Operational performance.  PJM can act when difficult, complex, or restrictive 240 

operating actions (e.g., excessive switching, complex or limiting protection 241 

schemes) are required to meet minimum reliability criteria.6 242 

3. Feasibility of congestion management.  PJM uses a locational pricing system to 243 

manage congestion.  Transmission facilities must be built as required to 244 

maintain feasibility of Stage 1A Auction Revenue Rights, a key feature of this 245 

system.7   246 

4. Market efficiency.  If new facilities can lower costs to customers, and benefits 247 

of the project exceeds its costs, then PJM can require new transmission to be 248 

                                                 
5 Section 1.2(d) of Schedule 6 to the PJM Operating Agreement. 
6 Section 1.5.3(d) of Schedule 6 to the PJM Operating Agreement. 
7 Section 1.5.3(h) of Schedule 6 to the PJM Operating Agreement. 
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built. There are strict metrics governing market efficiency projects and in PJM 249 

the benefit to cost ratio must be greater than or equal to 1.25.8 250 

Finally, the RTEP also includes enhancements required as a result of coordination with 251 

other planning regions.9 252 

Q. On what basis did PJM through the RTEP process determine that the Grand 253 

Prairie Gateway Project was necessary? 254 

A. The Grand Prairie Gateway Project is necessary to maintain feasibility of Stage 1A 255 

Auction Revenue Rights.   256 

C. Congestion Management and the ARR Process 257 

Q. What is the ARR process and why is it important? 258 

A. A critical component of managing a transmission system is being able to address 259 

transmission congestion costs.  No transmission system can carry every conceivable flow 260 

and, in practice, the ability of the system to accommodate transactions that could compete 261 

for limited resources must be managed.  In order to rationally manage congestion and 262 

hedge congestions costs, a system of financial transmission rights (“FTRs”) has evolved 263 

in the wholesale electricity market.  These hedges are critical to keeping customers’ costs 264 

down and minimizing the impact of congestion.   265 

In essence, these hedges are bid and their economic value is returned to those who 266 

have the ultimate rights to the system, ultimately reducing customers’ transmission 267 

charges.  The right to receive FTRs or the revenues from FTRs is called Auction Revenue 268 

                                                 
8 Section 1.5.7(d) of Schedule 6 to the PJM Operating Agreement. 
9  Section 1.5.5 of Schedule 6 to the PJM Operating Agreement. 
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Rights (“ARRs”).  PJM coordinates the process and maintains the ability for load serving 269 

entities (including utilities such as ComEd who, in turn, serve retail customers) with firm 270 

transmission service to obtain financial rights through what is called the Stage 1A 271 

10-year ARR process.   272 

Q. How are ARRs derived? 273 

A. The transmission rights are determined based on the physical capability of the 274 

transmission system.  In other words, the ARRs cannot exceed the related physical 275 

capabilities of the system.  Similarly, as the system is expanded and new transmission is 276 

added, ARRs are increased.  PJM performs an annual analysis to ensure the transmission 277 

system is designed and upgraded to handle load growth and the corresponding increased 278 

need for ARRs.  If the analysis determines that the transmission system cannot 279 

accommodate sufficient Stage 1A ARRs to cover the base load in each of the next 10 280 

years, then the required Stage 1A ARRs are “infeasible” and transmission upgrades must 281 

be put in place to reinforce the system.   282 

Q. Can you explain how ARRs work in simplified terms? 283 

A. Yes.  To do so, I will use two scenarios, which are labeled Scenario 1 and Scenario 2, and 284 

corresponding diagrams, ComEd Exs. 3.01 and 3.02.  Each of these exhibits begin with a 285 

flowchart showing a highly simplified, but illustrative, system setup including ComEd 286 

delivery customers, two generators, and a very simple transmission network to connect 287 

them. 10  Each of the exhibits also includes a second flowchart showing how money flows 288 

                                                 
10  In reality, the system is much more complicated with many customers entitled to ARRs over 

the same path with many lines comprising a path. 
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among these parties when customers purchase and use electricity, and how congestion is 289 

to be economically managed in that Scenario through prices, FTRs, and ARRs.  Those 290 

diagrams are provided in separate exhibits so that the reader can view the diagrams at the 291 

same time as reading the narrative explaining them.   292 

Q. What are the basic facts common to both Scenarios? 293 

A. The basic facts common to each Scenario are: 294 

• ComEd customers have 150 MW of load and they withdraw power to serve that 295 
load at point B.  In an hour, then, they need to purchase 150 MWh of electricity.  296 

• ComEd customers have 125 MW of ARRs that are converted to FTRs, which 297 
gives those ComEd customers the right to receive congestion revenues equal to 298 
the difference between the prices at points B and A when PJM has sufficient 299 
funds. 300 

• The price at point A is $10/MWh and the price at point B is $30/MWh. 301 

• The capacity of the line from A to B is 125 MW. 302 

• PJM functions as a bank or clearinghouse that must maintain a net zero balance.   303 

In these respects, both Scenarios are identical. 304 

Q. What is unique about Scenario 1? 305 

A. In Scenario 1, the congestion management system works because the ARRs are feasible.  306 

In plain language, what that means is, taking into account the physical capabilities of the 307 

system, the needs of customers, and the available generation, the resulting congestion can 308 

be managed financially.   309 

In Scenario 1, 125 MW of electricity flows from point A to point B from 310 

Generator 1, and 25 MW flow into point B from Generator 2.  Despite congestion at point 311 

B that is driving up the cost of energy, the congestion management system is feasible.  312 
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This is depicted in the top flowchart on ComEd Ex. 3.01.  The congestion can be 313 

managed because there is adequate transmission capability and there are sufficient 314 

resources on the system to allow PJM to provide the ComEd customers with enough 315 

fully-funded ARRs.   316 

Let me walk through that process.  The financial settlement will occur as follows: 317 

Scenario 1 – ARRs Feasible; Customers Protected 

Transaction / Balance Pricing  Cash Flow 

ComEd customers pay PJM for one hour to 
withdraw 150 MWh at point B. 

150 MWh x 
$30/MWh 

= $4,500  
(PJM received) 

PJM pays Generator 1 for the 125 MWs it 
injects onto the system. 

125 MWh x 
$10/MWh 

= $1,250 
(PJM distributed) 

PJM pays Generator 2 for the 25 MWs it 
injects onto the system. 

25 MWh x 
$30/MWh 

= $750 
(PJM distributed)   

The money PJM is left with must be used 
to pay FTR congestion revenues to the 
ComEd customers. 
   

$2,500 
(PJM net prior to FTR 
payments) 
 

Per their FTRs, ComEd customers receive 
congestion revenues for 125 MW at the 
price difference between points B ($30) 
and A ($10).  The difference is $20 / MWh.  

125 MW x 
$20/MWh 

= $2,500 
(PJM FTR payment to 
ComEd Customers) 

PJM fully funds ComEd customers’ FTRs when there are feasible ARRs. 

Referring to the second flowchart in ComEd Ex. 3.01, the customers in Step 1 use 318 

150 MWh of electricity and become obligated to pay PJM the $30/MWh price for that 319 

power.  This cost of $4,500 includes both the cost of energy produced by the Generator 1 320 

and Generator 2 and the cost of congestion on the system.  In Step 2, PJM pays the 321 

Generators for the electricity supplied at the market prices for power at their locations.  322 

Because Generator 1 has a low Locational Marginal Price, PJM pays these generators the 323 
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total sum of $2,000.  However, the ComEd customers are entitled to use their ARRs as a 324 

congestion management mechanism.  Those ARRs entitle them, in this case, to be paid 325 

$2,500 by PJM.  Upon payment of these congestion revenue rights, PJM has a balance of 326 

$0 and the ComEd customers’ net payment for 150 MWh of delivered electricity is 327 

$2,000 – exactly what the energy itself cost.  The customers have mitigated the 328 

congestion.   329 

The key factor that makes all this possible is that the ARRs are feasible – that is 330 

there is adequate physical capacity on the transmission system for PJM to issue the 331 

125 MW of ARRs that make this customer protection possible.  When flows on the 332 

transmission system become so heavy that the facilities cannot fully physically support 333 

the required ARRs, the process becomes infeasible.  When that happens, customers are 334 

not protected fully.   335 

Q. Can you explain using Scenario 2 how an ARR insufficiency leaves customers 336 

unprotected? 337 

A. Yes.  The situation where ARRs are infeasible is illustrated in Scenario 2, which is 338 

represented on ComEd Ex. 3.02.  As depicted on the top flowchart, in Scenario 2, 339 

because of congestion, only 100 MW flows on the line from Generator 1 at point A to 340 

point B.  To meet the ComEd customers’ requirement of 150 MW, 50 MW of power 341 

must flow from Generator 2 to point B (flows on the line from other generators and/or to 342 

other customers account for the line’s remaining capacity, if any).  But, because only 100 343 

MW can be delivered by Generator 1 – the low price generator – at point A, the system 344 

cannot financially protect customers as designed.   345 
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In Scenario 2, the financial settlement will occur as follows: 346 

Scenario 2 – ARRs Infeasible; Customers Not Protected 

Transaction / Balance Pricing  Cash Flow 

ComEd customers pay PJM for one hour to 
withdraw 150 MWh at point B. 

150 MWh x 
$30/MWh 

= $4,500  
(PJM received) 

PJM pays Generator 1 for the 100 MWs it 
injects onto the system. 

100 MWh x 
$10/MWh 

= $1,000 
(PJM distributed) 

PJM pays Generator 2 for the50 MWs it 
injects onto the system. 

50 MWh x 
$30/MWh 

= $1500 
(PJM distributed)  

The money PJM is left with must be used to 
pay FTR congestion revenues to the 
ComEd customers. 
   

$2,000 
(PJM net prior to FTR 
payments) 
 

Per their FTRs, ComEd customers receive 
congestion revenues for 125 MW at the 
price difference between points B ($30) and 
A ($10).  The difference is $20 / MWh.  

125 MW x 
$20/MWh 

= $2,500 
(PJM cannot make full 
FTR payments to 
ComEd Customers) 

PJM cannot fully fund ComEd Customers’ FTRs because it only has $2,000.  
ComEd Customers lose $500 as a result of the infeasible ARRs. 

This settlement is depicted graphically on the bottom flowchart on ComEd Ex. 347 

3.02.  At Step 1, the ComEd customers pay PJM for the power they use, just as in 348 

Scenario 1.  However, because of the limitations of the transmission system, PJM must 349 

purchase that power (Step 2) for a total of $2,500.  As a result the ARRs are insufficient.  350 

PJM is left with only $2,000.  Because of the physical limitation of the system, PJM is 351 

unable to collect enough congestion revenues to fund the ComEd customers’ FTRs.  PJM 352 

can only pay the customers $2,000; it is short $500 and that shortage translates directly 353 

into increased costs for ComEd’s customers.  Instead of being able to be shielded, those 354 

customers directly bear uncompensated and unhedged congestion costs of the infeasible 355 

system. 356 
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Q. How does this Case 2 relate to the limitations on the transmission system that led 357 

PJM to direct the construction of the Grand Prairie Gateway Project? 358 

A. A circumstance like Case 2 is what is occurring now.  The existing transmission system is 359 

not capable of providing for sufficient ARRs so that customers can hedge their 360 

congestion costs.  As a result, customers are not fully protected and are being exposed to 361 

greater cost and unhedged risk. 362 

Q. How can infeasibility like the one you have depicted be remedied? 363 

A. Infeasibilities are remedied by expanding the capability of the system.  In my example, 364 

by adding another transmission line between Generators 1 and 2 the congestion would be 365 

alleviated such that the system could support 125 MW of ARRs.  Generator 1 would be 366 

able to inject substantially more MW onto the system at the lower price at point A.  PJM 367 

would not be forced to pay Generator 2 for additional MW at a higher price, and then it 368 

would have enough funds left to fully fund Customer X’s FTR rights.   369 

IV. NEED FOR THE GRAND PRAIRIE GATEWAY PROJECT 370 

A. Overview and Customer Impact 371 

Q. Why is the Grand Prairie Gateway Project necessary? 372 

A. Currently, Stage 1A ARRs are not feasible given congestion in the relevant portions of 373 

the PJM system.  Planning analyses first identified the infeasibility in March of 2012, and 374 

it continues today.  Updated studies completed as part of the 2013 RTEP continue to 375 

show the need for the Project.  The inability of PJM to provide sufficient hedges as 376 

required by its tariffs is occurring now, and will continue to occur until a transmission 377 

line is built to alleviate the congestion.  Under the PJM tariff, if infeasibilities are 378 
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identified due to system conditions, then PJM must increase the capability limits of the 379 

binding constraints that created the infeasibilities.11 380 

Q. What is the practical effect on customers until the Project is built? 381 

A. Currently, ComEd customers are paying higher costs for energy due to the congestion 382 

fees because they are unable to obtain sufficient financial hedges against congestion that 383 

the PJM tariffs are designed to provide (similar to Case 2 I described above).  The result 384 

will be that ComEd customers will continue to pay higher than necessary energy costs.  385 

Federal law and PJM’s tariffs12 require physical upgrades to the transmission system to 386 

address this issue.  If the Project does not get built, the FERC-approved PJM tariffs will 387 

require PJM to propose another new transmission line in Illinois.  ComEd customers will 388 

continue to pay higher than necessary energy costs while the new transmission line is 389 

being developed.  There is no other solution that PJM can initiate to remedy this 390 

congestion problem.  391 

Q. Does the fact that a transmission project is required to remedy ARR infeasibility 392 

mean that it will only benefit customers in that way? 393 

A. No, not at all.  The Project has other benefits, as more fully described in the testimony of 394 

Messrs. Naumann and Leeming and Ms. Oppel (ComEd Exs. 1.0, 2.0, and 4.0, 395 

respectively).  But, from PJM’s perspective, the ARR insufficiency fully justifies 396 

construction of the Project.  Indeed, that insufficiency requires its construction, as the 397 

RTEP process determined. 398 

                                                 
11  Section 1.5.3(h) of Schedule 6 to the PJM Operating Agreement.  
12  Section 217(b)(4) of FPA (16 USC § 824q); FERC Order No. 681; Section 1.5.3(h) of Schedule 

6 to PJM OA and other PJM Tariff Provisions from ER06-1218. 
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B. Identification of ARR Infeasibilities 399 

Q. How did PJM identify the infeasibility of the Stage 1A ARRs on the ComEd 400 

transmission system? 401 

A. PJM tests its system annually by conducting a simultaneous feasibility analysis to 402 

determine if the transmission system can accommodate all required Stage 1A ARRs for 403 

the next 10 years.13  As with the separate reliability analysis, PJM evaluates the 404 

transmission system both with all facilities in service and operating normally and under 405 

single contingencies, in which case all facilities must operate within their emergency 406 

thermal ratings and with system voltages remaining within acceptable limits.  We then 407 

assess whether these conditions can be maintained while sufficient ARRs can be 408 

provided.  If the ARRs pass this feasibility test, as in my illustrative Scenario 1, then the 409 

revenues paid to customers having ARRs can hedge their congestion costs.  If 410 

infeasibilities are found, as in my Scenario 2, then the revenues will not permit customers 411 

to hedge the congestion and their costs will rise.  In the case of Stage 1A ARRs, a kind 412 

ComEd’s native load customers have, PJM must take action to correct those 413 

infeasibilities.  Under federal law and our tariffs, we have no choice.   414 

As part of the 2012 RTEP, PJM identified a number of constraints that made the 415 

Stage 1A ARRs in the ComEd transmission zone infeasible.  ComEd Ex. 3.03 is the 2012 416 

RTEP Stage 1A ARR feasibility analysis presented to PJM’s Transmission Expansion 417 

Advisory Committee in June of 2012.   418 

Q. What constraints did PJM identify in 2012 that resulted in ARR infeasibilities? 419 

                                                 
13 PJM Manual 6, Financial Transmission Rights, Section 4.3, at p. 22 (Rev. 14, July 1, 2013). 
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A. The constraints we identified that caused ARR infeasibilities are identified in the table 420 

below.14   421 

Table 1 
Stage 1A ARR 10 Year Analysis 
(Constraints Infeasible After 10 Year Projection) 
Constraint System Condition  

(contingency or normal) 
Planning Period of 
Violation 

Belvidere – Woodstock 
138kV #12205 

Cherry Valley – Silver Lake 
345kV 

2012/2013 

Cherry Valley – Silver Lake 
345kV #15616 

Nelson – Electric Junction 345kV 2012/2013 

Dixon – McGirr Road  
138kV #10714 

Nelson – Electric Junction 345kV 2013/2014 

Cherry Valley – Belvidere 
138kV Circuit  #15623 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

Belvidere – Pleasant Valley 
138kv Circuit #12204 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

Cherry Valley – Belvidere 
138kV Circuit  #15624 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

Woodstock – Pleasant Valley 
138kv Circuit #14106 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

Cherry Valley – Silver Lake 
345kV #15616 

All facilities in service 2013/2014 

Nelson – Electric Junction 
345kV Circuit #15502 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

Cherry Valley 345/138kV 
TR 81 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

Steward – McGirr Road 
138kV Circuit #16914 

Nelson – Electric Junction 345kV 2013/2014 

Oglesby – Mazon 138kV 
Circuit #7713 

Nelson – Electric Junction 345kV 2013/2014 

Cherry Valley – Glidden 
138kV Circuit #15627 

Cherry Valley – Silver Lake 
345kV 

2013/2014 

 422 

Q. Do these constraints appear only after a contingency occurs on the system? 423 

                                                 
14  This table is equivalent to Table 1 in Mr. Naumann’s testimony.  My table uses nomenclature 

used by PJM.  Mr. Naumann references names that correspond to the geographic maps maintained by 
ComEd.   
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A. Many – but not all – of the constraints driving the need for the Project occur following 424 

the contingency loss of a facility.  For example, in Table 1, above, when the Cherry 425 

Valley – Silver Lake 345kV line is out of service, the Belvidere – Woodstock 138kV line 426 

is constrained.  However, as noted in Table 1, the Cherry Valley – Silver Lake 345 kV 427 

line #15616 is constrained with all facilities in service and without any contingency 428 

occurring. 429 

Q. Can you describe how these infeasibilities impact ComEd customers? 430 

A. Yes.  Almost all of the infeasible ARRs are for ComEd load; a very small portion relates 431 

to certain municipal utilities in the ComEd zone, and relate to service from generators in 432 

the ComEd zone.15  In response, the PJM tariff required PJM to increase limits for certain 433 

contingencies to make the Stage 1A ARRs “adequate.”  This had the effect of providing 434 

more ARRs than are physically feasible, and thus the payments to those holding the 435 

ARRs will not be fully funded.16  As a result, while the PJM tariffs are designed to fully 436 

hedge load serving entities – and, through them, the retail customers that they serve 437 

against congestion charges, the infeasibility means that the load serving entities are not 438 

fully hedged and the result is that customers pay more for transmission service due to 439 

congestion than they should.   440 

Q. Where do these constrains occur geographically? 441 

                                                 
15 The PJM 2012/2013 Stage 1A Over allocation notice is attached hereto as ComEd Ex. 3.04.  It 

can also be located at http://www.pjm.com/~/media/markets-ops/ftr/annual-arr-allocation/2012-2013/2012-
2013-annual-arr-stage-1a-over-allocation-notice.ashx.   

16  Q2 State of the Market Report for PJM, January through June at p. 324-325 (Monitoring 
Analytics, LLC, Aug. 15, 2013) (over allocation will lower ARR funding level). 
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A. As would be expected, these constraints appear where power is trying to flow from the 442 

western portion of the ComEd zone to the east, especially into the greater Chicago area 443 

and facilities serving it.  These constraints are depicted in red on the map below.  The 444 

electrical path that the Grand Prairie Gateway line will take (not its precise route) is 445 

depicted, for illustrative purposes, in dark green.  The Project provides a major new west-446 

to-east path that relieves the congestions we have identified.  447 

 448 

Q. Over what time period are these Stage 1A ARR infeasibilities occurring? 449 

A. ARR insufficiencies are occurring now and are expected to persist out through the 10-450 

year period that PJM evaluates Stage 1A ARR feasibility, absent construction of the 451 
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Project.  As load continues to increase, the congestion is expected to increase, and the 452 

level of ARR insufficiency is also expected to increase. 453 

Q. Is the worsening trend in ARR infeasibility visible in the data you provide? 454 

A. Yes, the growing number of constraints is illustrated in Table 1, which shows both the 455 

constraints on ARR feasibility PJM found for the 2012/2013 planning year and the 456 

addition constraints found for the 2013/2014 planning years.17  The data show that, in the 457 

absence of the proposed transmission upgrade, the constraints causing ARR infeasibility 458 

will only grow.   459 

C. Remedy for the ARR Infeasibilities 460 

Q. What happens when PJM identifies an infeasibility of Stage 1A ARRs on the 461 

transmission system through the RTEP process? 462 

A. In order to comply with its tariff and mitigate the infeasibilities, PJM is required to 463 

develop and implement physical upgrades to the transmission system.  Those solutions 464 

must include a schedule for implementation, including expected in-service dates, 465 

considering the lead times involved for the identified solutions.   466 

Q. How did PJM address the Stage 1A ARR infeasibility in the ComEd zone?  467 

A. PJM evaluated several alternative projects to determine if the project would effectively 468 

resolve the ARR infeasibility issue.  Alternative projects that were considered included: 469 

a. New Byron – Wayne 345kV circuit (the Grand Prairie Gateway Project); 470 

                                                 
17 The PJM 2013/2014 Stage 1A Over allocation notice is attached hereto as ComEd Ex. 3.05.  It 

can also be located at http://www.pjm.com/~/media/markets-ops/ftr/annual-arr-allocation/2013-2014/2013-
2014-annual-arr-stage-1a-over-allocation-notice.ashx.   
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b. New Byron – Cherry Valley – Pleasant Valley 345kV circuit; 471 

c. New Byron – Cherry Valley 345kV circuit; 472 

d. New Cherry Valley to Pleasant Valley 345kV circuit;  473 

e. New Byron – Pleasant Valley 345kV circuit; 474 

f. New Byron – Pleasant Valley 345kV circuit plus new Tampico – 475 

Normandy 345kV circuit; 476 

g. New Byron – Pleasant Valley 345kV circuit plus new Tampico – 477 

Normandy 345kV circuit plus second Silver Lake 345/138kV transformer;  478 

h. Revised Byron - Pleasant Valley 345 kV circuit proposal, including a 479 

higher impedance conductor, a new transformer at Silver Lake 345 kV, 480 

plus uprating the existing Pleasant Valley – Silver Lake 345 kV circuit, 481 

and reconfiguring the Pleasant Valley 345 kV station; and 482 

i. A further revision to the Byron – Pleasant Valley 345kV circuit, including 483 

a second Silver Lake 345/138kV transformer, uprating the Pleasant Valley 484 

– Silver Lake 345kV circuit, plus a second Pleasant Valley 345/138kV 485 

transformer. 486 

The Grand Prairie Gateway Project, along with many other alternatives were 487 

evaluated and vetted by PJM Staff with the Transmission Expansion Advisory 488 

Committee and its participants, all as part of the 2012 RTEP.  Initially, ComEd proposed 489 

the Grand Prairie Gateway Project; proposals –a. through e. in the list above – were 490 

submitted by another party; and the PJM planning staff independently reviewed the need 491 

and the options.  In the June 2012, TEAC meeting, PJM identified the Grand Prairie 492 

Gateway solution, which was then referred to as “Byron-to-Wayne,” as the optimal 493 
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solution.  Several of the other proposals were then modified and additional evaluations 494 

presented at the July, August, and September TEAC meetings.  PJM Staff further studied 495 

these modified proposals as well.  PJM analyses of those modified proposals confirmed 496 

that Grand Prairie Gateway remained the best solution.  The TEAC concurred.  The 497 

TEAC report presented to the PJM Board reflecting the conclusions of the open 498 

management process is ComEd Ex. 3.06. 499 

Q. Why did PJM conclude, after evaluating all the alternatives, that the Grand Prairie 500 

Gateway Project was optimal? 501 

A. PJM’s analysis showed that the Grand Prairie Gateway Project was the only proposed 502 

solution that resolved all of the ARR infeasibility issues and did not create new reliability 503 

violations.  This was not true for the proposals submitted by other parties.  PJM Staff 504 

found that “[a]nalysis of the other alternatives showed that they either did not resolve all 505 

of the ARR insufficiency issues or created additional [reliability] violations.”18  In 506 

addition, as explained in the testimony of Mr. Leeming (ComEd Ex. 2.0), other benefits 507 

of the Project were considered.     508 

Q. How has PJM’s decision been implemented? 509 

A. In October of 2012, the PJM Board of Managers approved the Grand Prairie Gateway 510 

Project to be included in the PJM RTEP and designated ComEd to construct the project.  511 

Under the CTOA, to mitigate those infeasibilities, PJM can require TOs, like ComEd, to 512 

construct local Transmission Facilities that include a schedule for implementation, and 513 

expected in service dates.  This is done through signed designation letters.  The signed 514 

                                                 
18  ComEd Ex. 3.06 at 4. 
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designation letter authorizing the construction of the Grand Prairie Gateway Project is 515 

included with the Direct Testimony of Tom Leeming, ComEd Ex. 2.02.    516 

Q. What if the Grand Prairie Gateway Project is not approved by the Commission? 517 

A. The construction of a new transmission project is the only way to solve the current ARR 518 

infeasibility problem.  If the Grand Prairie Gateway Project is not approved and built, 519 

then PJM would have to consider another transmission construction project, i.e., another 520 

line, to alleviate the ARR infeasibility in this area.  That process will take more time, and 521 

it will cost customers more money in the form of congestion charges.   522 

V. TRANSMISSION COST RECOVERY 523 

Q. How are projects required for the feasibility of ARRs built and their costs 524 

allocated? 525 

A. Under its tariff and FERC-filed operating agreements, when infeasibility is identified, 526 

PJM has the authority to designate the construction of transmission facilities that have 527 

been approved by the PJM Board, in order to meet Planning Criteria.  Regardless of who 528 

bears responsibility for the actual construction of new transmission facilities, the costs 529 

associated with new facilities required to ensure the simultaneous feasibility of Stage 1A 530 

ARRs are allocated “across transmission zones based on each zone’s stage 1A eligible 531 

ARRs flow contribution to the total Stage 1A eligible ARRs flow on the facility that 532 

limits stage 1A ARR feasibility.”19  This ensures that the cost of these new facilities are 533 

                                                 
19  PJM Operating Agreement, effective October 10, 2013, Schedule 6, Section 1.5.6(k).  Effective 

January 1, 2014, this provision will be renumbered. 
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paid for by Load Serving Entities such as ComEd, in transmission zones that cause the 534 

need for the project or those entities identified as beneficiaries of the project.  535 

Q. Has PJM determined the cost allocation for Grand Prairie Gateway? 536 

A. Yes.  In accordance with the provisions of Schedule 6 stated above, PJM determined that 537 

92.99% of the cost of Grand Prairie Gateway should be allocated to customers in the 538 

ComEd zone with the balance to be allocated to other zones.  In accordance with 539 

Schedule 12 of the PJM Open Access Transmission Tariff, PJM filed this allocation with 540 

FERC on November 16, 2012 in Docket No. ER13-397.  FERC accepted the filing in a 541 

Letter Order dated February 5, 2013. 542 

Q. Is there a possibility that the costs allocated to customers in the ComEd zone will be 543 

reduced if specific interconnection customers are assigned a portion of the cost of 544 

the Project? 545 

A. Yes.  In accordance with the PJM interconnection process, three interconnecting 546 

generators with queue positions T99, T148, and U3-021, will require the system be 547 

upgraded to accommodate their interconnections in a reliable manner if they actually go 548 

forward and interconnect.   At present, the three projects have had System Impact Studies 549 

completed and PJM is in the process of performing an updated System Impact Study for 550 

the U3-021 request.  Based on studies performed to date and the current proposals for 551 

those queue positions, PJM has determined that if their projects proceed, those customers 552 

should pay a total of approximately $45 million toward the cost of the Project.   553 

Following completion of the System Impact Studies, if the interconnection 554 

customers go forward with the interconnection process, PJM will conduct Facilities 555 
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Studies and the need for upgrades (and the costs of those upgrades) for one or more of the 556 

customers could change with the more detailed analysis.  Whatever the final cost is 557 

determined to be, it will be split between those interconnecting customers that sign 558 

Interconnection Service Agreements.  However, one or more of the customers could drop 559 

out of the queue at any time and as a result may not contribute to the cost of the GPG 560 

project.  Thus, until these studies are complete, the customer(s) execute Interconnection 561 

Service Agreements which will document the amount of cost sharing, if any, and the 562 

generation goes into service, the payment of costs by the generators toward the Project is 563 

not certain.  But, regardless, any payment by these generators can only reduce the amount 564 

allocated to customers in the ComEd zone. 565 

VI. CONCLUSION 566 

Q. Does this conclude your direct testimony? 567 

A. Yes.  568 
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SCENARIO 1 – Feasible System Power Flow 
125 MW flows from point A to point B from Generator 1,  

and 25 MW flow into point B from Generator 2. 

 

SCENARIO 1 – Feasible System Cash Flow 
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SCENARIO 2 – Infeasible System Power Flow 
100 MW flows from point A to point B from Generator 1,  

and 50 MW flow into point B from Generator 2. 

 

SCENARIO 2 – Infeasible System Cash Flow 
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