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 1 

I. INTRODUCTION 2 

Q: PLEASE STATE YOUR NAME AND DESCRIBE YOUR PROFESSIONAL 3 

TRAINING AND BACKGROUND. 4 

A: My name is Hyde M. Merrill.  I have a doctorate in electrical engineering from MIT.  I 5 

have been an independent consulting engineer since 1998.  For the preceding 18 years, I worked 6 

as a consultant at Power Technologies, Inc., doing power system planning studies and 7 

developing tools for power system planning and operation.  I worked for American Electric 8 

Power Service Corporation for seven years after graduating from college.  I have been an adjunct 9 

professor at Rensselaer Polytechnic Institute and a visiting assistant professor at MIT.  I was 10 

elected a Fellow of the Institute of Electrical and Electronics Engineers (“IEEE”) for 11 

“contributions to decision analysis considering conflicting objectives and risk in electric power 12 

systems.”  I have published more than 80 technical papers and book chapters, including roughly 13 

two dozen on strategic planning in electric power.  My curriculum vitae is Exhibit HMM-1. 14 

Q: HAVE YOU PREVIOUSLY PROVIDED TESTIMONY AS AN EXPERT 15 

WITNESS OR PROVIDED EXPERT CONSULTING SERVICES? 16 

A: Yes, I have testified before the Michigan Public Service Commission, the Virginia State 17 

Corporation Commission, the US Department of Energy, and the Federal Energy Regulatory 18 

Commission (“FERC”).  I have advised government agencies, including the World Bank, the 19 

Inter-American Development Bank, the US Congress Office of Technology Assessment, the 20 

New York State Energy R&D Authority, and the public utilities commissions of New York, 21 

Quebec, Panama, Venezuela, Tasmania, and Peru.  I have also advised utilities, R&D 22 
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organizations, and others on power system planning and operation.  I have worked in nearly 40 1 

countries.   2 

Q. WHAT DO YOU PROPOSE TO ADDRESS IN YOUR TESTIMONY, DR. 3 

MERRILL? 4 

A: Counsel for Dorchester County, Maryland, Dorchester Citizens for Safe Energy, Eastern 5 

Shore Land Conservancy, and NRG Energy, Inc. asked me to evaluate the need for the proposed 6 

MAPP project.  My evaluation is based principally on reports, data, studies, testimony, and other 7 

submissions by the sponsors of the project, Potomac Electric Power Company, Delmarva Power 8 

& Light Company, and Baltimore Gas & Electric (collectively “Applicants”).  I also performed 9 

some contingency analyses related to voltage collapse. 10 

II. CONCLUSIONS 11 

Q: DO YOU BELIEVE THAT APPLICANTS HAVE DEMONSTRATED A NEED 12 

FOR THE MAPP LINE, BASED ON YOUR REVIEW? 13 

A: No. The Commission should deny approval and certification of the MAPP project 14 

because the Applicants have not demonstrated the need for this project.  In fact, it seems quite 15 

clear that Applicants have not introduced sufficient evidence that the project is needed.  To the 16 

contrary the preponderance of the evidence demonstrates that it is not needed.  17 

In addition, the claimed needs, if they are real, have alternative solutions that: 18 

 Are much less expensive, 19 

 Much less intrusive, and  20 

 Will make the power system more secure. 21 
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Q: CAN YOU SUMMARIZE YOUR REASONS FOR REACHING THIS 1 

CONCLUSION? 2 

A: Yes.  There are two key issues: 3 

 Is there a reliability problem – a need? 4 

 If so, is MAPP the best solution? 5 

The planning studies conducted by PJM Interconnection (“PJM”) and submitted by 6 

Applicants do not justify the MAPP line in terms of either issue.  Nor do the PJM planning 7 

studies or the additional analysis submitted by Applicants adequately consider alternatives to the 8 

MAPP line.       9 

In addition, with one exception the alleged thermal reliability problems that are presented 10 

to justify the need of the MAPP line are not based on modeling or contingency analyses as 11 

NERC requires.  They are based on extrapolations and other unsubstantiated assumptions.  The 12 

one claimed violation that was based on a real study – the alleged overloading of a 230-kV line 13 

in 2014 –requires additional analysis and, in any event, can be addressed with transmission fixes 14 

that are significantly smaller than MAPP. 15 

Siemens – PTI, under contract to PHI, was able to replicate only one of the two voltage 16 

collapse problems claimed by PHI.  I was able to replicate both, but only by dint of considerable 17 

manipulation of the data, particularly redispatch of generation. 18 

Further, the PJM planning studies that comprise the majority of the Applicant’s case have 19 

built-in limitations with respect to assumptions and methods, including that PJM does not 20 

consider generation or Demand-Side Management (“DSM”) alternatives to transmission 21 

upgrades, considers only a limited number of transmission alternatives, and is subject to change 22 

based on updated data.   23 
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Further, the PJM planning process plans for reliability by looking forward for five years, 1 

while the market designed to encourage new generation entry operates on a three-year forward 2 

basis.  The result is that the planning analysis relied upon by Applicants does not consider all 3 

relevant generation or DSM resources that may be available in the second half of 2013 and 2014. 4 

Q: WHAT IF THE NEED WERE REAL EVEN IF THE ANALYSIS IS DEFICIENT? 5 

A: Even if the alleged violations were based on credible assumptions and analysis — which 6 

they are not — none of them creates a present need to build the proposed MAPP line.   7 

Most of the alleged thermal violations presented in Mr. McGlynn’s Supplemental 8 

Testimony appear to be run-of-the-mill overloads on nine lower-voltage (230-kV and 138-kV) 9 

transmission lines.  PJM and the Applicant transmission owners fix many of these every year.  10 

Applicants have not submitted any analysis of what it would take to fix this set of alleged 11 

violations – or of what the root problems really are.  Without this information, I can only provide 12 

a rough estimate of what it might cost to fix these problems, if they were real.  A recent list of 23 13 

PJM projects to fix 138-kV and 230-kV overloads cost an average of $8.5 million each.  If fixing 14 

Mr. McGlynn’s nine overloaded 138-kV and 230-kV lines cost this average amount, the total 15 

cost would be $76.5 million. 16 

Mr. McGlynn’s tenth thermal overload – of the Mt Storm-Doubs line in 2023 – is a 17 

regional problem that should be studied carefully five or ten years from now if it still appears to 18 

overload.  The best way to fix it, if it endures, probably would be to correct the generation 19 

imbalance between western and eastern PJM.   20 

The single alleged voltage collapse and the low voltage problem identified by Siemens-21 

PTI probably could be fixed by installing 50 Mvar of capacitors, costing $1 million, at the 22 

Limerick Nuclear Station.  The two voltage collapse problems identified by the Applicants 23 
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include Siemens-PTI’s two problems and probably could be fixed by installing more capacitors 1 

in the Limerick area.  However, the problems apparently go away by themselves when the 2 

additional DSM called forth in the 2012/2013 RPM Base Residual Auction is modeled.   3 

Q: WHY DO YOU HEDGE, SAYING “PROBABLY” AND “APPARENTLY?” 4 

A: I have to hedge because I don’t know exactly what dispatches Siemens – PTI and 5 

Applicants used.  I made the minimal changes I could to the base case provided under discovery 6 

– which I had hoped in vain would include PJM’s dispatch – in order to replicate their results, 7 

but I can’t claim that my cases were exactly the same as theirs.   8 

 This is important because whether voltage collapse occurs depends completely on the 9 

assumed dispatch. 10 

Q: ARE THERE OTHER WAYS TO RESOLVE THE VOLTAGE COLLAPSE? 11 

A: Other alternatives, if the voltage collapse occurred under updated assumptions, include 12 

modest redispatching of generation, adding a new Peach Bottom – Rock Springs – Keeney 500-13 

kV line (which would not necessarily cause the thermal overloads cited by the applicants), 14 

encouraging new generation and DSM in eastern PJM, etc.  15 

Q: PLEASE SUMMARIZE YOUR REVIEW OF THE ALLEGED PLANNING 16 

CRITERIA VIOLATIONS THAT APPLICANTS CLAIM DEMONSTRATE A NEED 17 

FOR MAPP. 18 

A: What I said above is summarized in Table 1, below.  I go into more detail on these items 19 

later in my testimony. 20 

 21 

 22 

 23 
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Table 1 
Applicants’ Claimed Reliability Violations 

Source:  McGlynn Supplemental Testimony,  
Exhibits PFM-1 and 2 

 

Alleged Violation Year Diagnosed 
by Alternatives to MAPP Cost 

(millions) 
Safe Harbor-Manor 230 kV  2014 contingency 

evaluation. 
standard fix ~$8.5 

Possum Point-Woodbridge 230 kV 2016 extrapolation standard fix ~$8.5 
Oak Grove-Bowie 045 230 kV 2016 extrapolation standard fix ~$8.5 
Bowie 045 – Burtonsville 2314 230 kV 2016 extrapolation standard fix ~$8.5 
Oak Grove-Bowie 042 230 kV 2017 extrapolation standard fix ~$8.5 
Bowie 042 – Burtonsville 2334 230 kV 2017 extrapolation standard fix ~$8.5 
Sandy Spring 2334 – High Ridge 230 kV 2019 extrapolation standard fix ~$8.5 
Sandy Spring 2314 – High Ridge 230 kV 2020 extrapolation standard fix ~$8.5 
Townsend – Church 138 kV 2020 extrapolation standard fix ~$8.5 
Mt Storm – Doubs 500 kV 2023 extrapolation generation unknown 
Rock Springs – Keeney voltage collapse 
and 
low voltage in Limerick area 

2014 Siemens 
contingency 
analysis 

update DSM per RPM 
     or 
50 Mvar capacitor 

$0 
 

$1 
Rock Springs – Keeney voltage collapse 
and 
Peach Bottom – Rock Springs collapse 

2014 PJM 
contingency 
analysis 

update DSM per RPM 
     or 
975 Mvar capacitors  
     or 
redispatch 
     or 
more generation, DSM 
     or 
new Peach Bottom-Rock 
Springs-Keeney line  

$0 
 

$19.5-35.1 
 

unknown 
 

unknown 
 

$193 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

Q: DO THE APPLICANTS CLAIM THAT THE POWER SUPPLY TO DELMARVA 17 

IS INADEQUATE? 18 

A: The applicants affirm that the power supply to Delmarva will not violate any reliability 19 

criteria through the 15-year planning horizon – the year 2024 – with one minor exception.  20 

Beginning in 2020, a single 138-kV line may overload under some contingencies.  This problem 21 

would not justify the MAPP line, ever.  It would not justify building the MAPP line six years 22 

earlier, in 2014. 23 
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Q: WOULD MAPP MAKE THE POWER SUPPLY TO DELMARVA MORE 1 

RELIABLE? 2 

A: Perhaps, in one sense.  Carrying two or three spare tires, as was done a century ago, 3 

would make driving an auto more reliable today, too.  But most of us have decided that one spare 4 

is adequate.  PJM has determined that the supply to Delmarva meets or exceeds all relevant 5 

reliability criteria until 2020 when, as noted above, a minor violation occurs. 6 

 But in another sense MAPP would make the regional power system, including Delmarva, 7 

more brittle, more susceptible to cascading blackouts.  Building the MAPP line is part of a PJM 8 

strategy, first enunciated to my knowledge in 2005, for bringing western power to eastern 9 

markets (especially the New York City area) from western PJM.  The purpose of this strategy is 10 

to increase the west-to-east transfers.  Most if not all major cascading blackouts have occurred 11 

when interregional transfers were high.   12 

Q: WOULD THE LINE REDUCE RATEPAYER COSTS? 13 

A: Applicants’ economic analysis of the claimed ratepayer “benefit” of the line is 14 

incomplete.  Even this incomplete analysis shows that what the ratepayer will pay for the line is 15 

more than his economic benefit from it. 16 

Previous and more complete analyses by PJM indicate that the ratepayer costs may go up 17 

even more that Applicants present in this case.  Furthermore, neither PJM nor the Applicants 18 

have attempted to assess the effect of this line on the competitive power markets.   19 

Q: SO WHAT SHOULD APPLICANTS DO?  NOTHING? 20 

A: Far from it.   21 

Applicants should conduct a responsible regional strategic planning study that includes 22 

evaluating whether new generation or DSM resources would resolve the identified reliability 23 
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issue.  This analysis should include generation and DSM options, as well as additional 1 

transmission alternatives and should include existing PJM planning studies as well as 2 

supplemental analysis conducted by Applicants to address the holes in the PJM analysis.  3 

Among other things, this analysis should compare local generation to remote generation 4 

tied to eastern load centers by massive transmission.  The strategic analysis should measure such 5 

attributes as reliability, security (in the sense of susceptibility to cascading blackouts), complete 6 

ratepayer costs, and environmental effects.  The study should analyze uncertainties and risk.  It 7 

should document the pros and cons and should demonstrate clearly the effects of various 8 

strategic paths. 9 

I know that PJM says that it can “order” (subject to approval by state commissions) 10 

transmission but not generation or DSM.  But PJM’s leadership in developing the new RPM 11 

market proves conclusively that PJM can have a profound effect on increasing both generation 12 

and DSM.   13 

Even if PJM were restricted to considering transmission only, the Commissions and 14 

member companies are not.  I understand that the Commission can “order” new generation to be 15 

built in Maryland, either through directly instructing its regulated utilities to construct the 16 

generation or by conducting a competitive solicitation from independent generators, and these 17 

utilities clearly have a mandate that transcends simply providing transmission.   18 

Q: WHAT SHOULD THIS COMMISSION DO? 19 

A: This Commission should reject the application for the MAPP line, as its need is 20 

unsupported. 21 

This Commission also should say that it will not look with favor on requests to approve 22 

new transmission lines that are not presented in the context of a regional strategic study.  It is not 23 
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reasonable to expect this Commission to make a decision on regional issues without such a 1 

context. 2 

III. SUMMARY 3 

Q: PLEASE SUMMARIZE THE ISSUES YOU WILL DISCUSS IN YOUR 4 

TESTIMONY, DR. MERRILL. 5 

A: First, I will analyze alleged needs for and economic benefits of MAPP identified by 6 

Applicants, under four headings: 7 

 Thermal overloads, 8 

 Voltage collapse,  9 

 Delmarva security, and 10 

 Economic benefits. 11 

Q: DID YOU IDENTIFY SHORT-COMINGS IN PJM’S PLANNING 12 

PROCEDURES? 13 

A: Yes.  After discussing alleged needs for and benefits of MAPP I will discuss significant 14 

short-comings in Applicant’s analysis of needs.  These include: 15 

 Applicant’s reliance on PJM planning studies, which only consider a limited number of 16 

potential solutions and have other significant deficiencies. 17 

 Applicant’s failure to address the implications of dramatic changes in results from year to 18 

year that occur in the PJM planning studies. 19 

 Applicant’s failure to update the testimony important changes, such as the results of the 20 

2012/2013 RPM Base Residual Auction and the resulting revised CETO, which it did not 21 

reveal until October 2009 CETO, in its need analysis.  Incidentally, I think that even with 22 

this change the CETO is still too high. 23 
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 Applicant’s reliance on extrapolated data instead of simulation studies after 2014 to 1 

establish the need for the MAPP line. 2 

Q: WHAT IF THE NEEDS REALLY EXIST, EVEN THOUGH APPLICANT’S 3 

ANALYSIS IS IMPERFECT? 4 

A: I will discuss potential alternatives that would address the following needs identified by 5 

Applicants at less cost and with less disruption than the proposed MAPP line: 6 

 Fixing alleged thermal overloads on the lower-voltage system. 7 

 Fixes for the alleged voltage collapse problems:  capacitors or a new Peach Bottom-8 

Keeney line. 9 

 More generation and DSM in eastern PJM. 10 

IV. ALLEGED NEEDS AND BENEFITS 11 

Q: PLEASE DEFINE THERMAL OVERLOADS, LOW VOLTAGE, AND 12 

VOLTAGE COLLAPSE. 13 

A: Certainly. 14 

 When a line or a transformer carries more power than it is rated to carry, it is “thermally 15 

overloaded.”  The rating may be defined by the conductor itself, by clearance of the conductor to 16 

ground, by other equipment, etc.  Exceeding the rating my damage the equipment or create 17 

hazards. 18 

 When power flowing from one area to another increases, the voltage in the receiving area 19 

declines.  If the decline is severe enough, it is considered a “low voltage” condition. 20 

 If the voltage becomes too low, it may “collapse” to zero, leaving the receiving area 21 

without power.  Worse, this collapse may cascade to other areas in a blackout. 22 
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 Thermal overloads, low voltage, and voltage collapse may be triggered by contingencies 1 

– the sudden outage of a line or a generator. 2 

 Planners and operators check the reliability of a power system by simulation; they use 3 

software to check if from an assumed starting state it will survive all of a defined set of 4 

contingencies without thermal overloading, low voltage, or voltage collapse. 5 

 The definitions above are conceptual only.  The technical definitions used by system 6 

planners are more precise and less comprehensible to someone who is not a planner.  7 

Thermal Overloads 8 

Q: PLEASE DISCUSS THE THERMAL OVERLOADS IDENTIFIED BY 9 

APPLICANTS. 10 

A: Certainly.  I will discuss only thermal overloads first.  Later I will discuss alleged voltage 11 

problems. 12 

 Mr. McGlynn says that the need for MAPP was first identified in the 2007 RTEP (Direct, 13 

p. 27) to solve multiple [thermal] overloads, beginning in 2012.  It was endorsed by the PJM 14 

board in October 2007 (2007 RETP report, p. 10). 15 

 Actually, MAPP (then Possum Point – Indian River – Salem) was on the books at least a 16 

year before Mr. McGlynn’s multiple overload need for it was identified and endorsed by the PJM 17 

board.  See the July 11, 2006 TEAC presentation.  Another year earlier, MAPP looks a lot like 18 

part of one of the conceptual paths identified by the President of PJM’s Western Region, Karl 19 

Pfirrman, at a FERC technical conference in 2005.  See Figure 1.   20 

 21 

 22 

 23 
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 16 

Figure 1 was intended to answer the question, “How could PJM bring 5,000 MW of 17 

western power to eastern markets, e.g., the New York City area?”  The figure was developed at 18 

about the time American Electric Power and Allegheny Power, always in search of new markets, 19 

decided to join PJM.  The MAPP, TrAIL, PATH, and Susquehanna-Roseland transmission 20 

projects are all consistent with this goal of moving power from west to east.  21 

Q: BUT OVERLOADS WERE FOUND, WEREN’T THEY? 22 

 
 
Fig. 1.  The potential for transmission to enhance opportunities for western generation to 
reach eastern markets. 

Source:Karl Pfirrmann, FERC Docket AD05-3-000, 13 May 2005 



 14

A: Yes, according to the Applicants and PJM.  And thus the existing MAPP proposal was 1 

clothed in a reliability justification.  But as I will show, this alleged reliability justification is 2 

very weak.   3 

 In each succeeding PJM report, the claimed overloads retreat further into the future, 4 

further into the period where PJM does not do studies, but relies on extrapolated 5 

“guesstimates.” 6 

 The claimed overloads moved out of the regional 500-kV system and into the local 230-7 

kV and 138-kV system.  In Mr. McGlynn’s most recent testimony, his 31 July 2009 8 

Supplemental Direct Testimony, the only alleged 500-kV thermal overload was on the 9 

Mt Storm-Doubs line in 2023.  10 

In PJM’s 2009 study, five of the alleged overloads were the result of double 11 

contingencies – whether “n-2” or “n-1-1” is not clear.  The 2008 RTEP reported only single 12 

contingency violations.  13 

Even using this more rigorous standard, PJM’s most recent (2009) study claimed that 14 

only one line – the Safe Harbor-Manor 230-kV line – will overload in 2014.   15 

As will be discussed below, the solution proposed by Applicants to fix the alleged 16 

overloading of this line is not credible because there are far less expensive alternative fixes than 17 

the MAPP line.  Other alleged overloads do not appear until 2016 or later.  These alleged 18 

overloads do not establish a need for the MAPP line in 2014, if ever. 19 

PJM’s most recent study identifies only one Delmarva line – at 138-kV – that is 20 

overloaded, beginning in 2020.  According to PJM’s study, there is no violation of reliability 21 

criteria associated with overloads that will affect Delmarva until then.  That is, until 2020, the 22 

Delmarva system meets or exceeds all applicable reliability criteria. 23 
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My discussion of successive diagnoses of thermal overloads that follows is dull reading.  1 

I hope that the preceding summary proves helpful in following my argument. 2 

Q: WERE ALLEGED THERMAL OVERLOADS FOUND IN THE 2007 RTEP? 3 

A: Yes. 4 

The 2007 RTEP analyzed the year 2012 and extrapolated for later years.  The 2007 RTEP 5 

report claims about three general benefits of MAPP, but no thermal reliability-criteria violations 6 

except for: 7 

 Eight thermal overloads in Delmarva on 69-kV, 138-kV, and 230-kV facilities:  one in 8 

2012, two in 2014, and five from 2016-2021. 9 

 Ten thermal violations elsewhere in PJM:  four on 500-kV facilities, the earliest in 2012, 10 

and six on 230-kV facilities, the earliest in 2012.  One 230-kV overload was projected to 11 

occur in 2019 without MAPP but four years earlier with MAPP. 12 

Q: DID THE 2008 RTEP FIND ALLEGED THERMAL RELIABILITY 13 

VIOLATIONS RELEVANT TO MAPP? 14 

A: Yes.  In general, alleged thermal overloads were diagnosed for several years later 15 

in the 2008 RTEP than in the 2007 RTEP.  Alleged problems identified in the 2008 RTEP were 16 

the basis of the need justification as originally filed.  These supposed overloads were identified 17 

in Mr. McGlynn’s Exhibit PFM-2 as well as in the 2008 RTEP report, with one exception noted 18 

below.  The 2008 RTEP analyzed 2013 and extrapolated for later years.  It found the following 19 

alleged reliability criteria violations. 20 

 Nine overloads on 500-kV facilities, the earliest in 2016.  Three of the 500-kV overloads 21 

found in the 2007 RTEP report were found two years later in the 2008 RTEP report.  The 22 

fourth slid eight years, from 2012 to 2020.  The earliest 500-kV thermal violation 23 
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identified was in 2012 in the 2007 RTEP and in 2016 – four years later – in the 2008 1 

RTEP.  2 

 Thirteen overloads on 230-kV facilities, the earliest in 2018 and the rest in 2020 or later.  3 

The only 230-kV overload found by actual study (as opposed to extrapolation), for the 4 

year 2012 in the 2007 RTEP, was not identified as a violation in the 2008 RTEP.  The 5 

only 230-kV overload found in both the 2007 and 2008 RTEPs (for 2016 in the 2007 6 

RTEP) was found seven years later (2023) in the 2008 RTEP.  The earliest 230-kV 7 

thermal violation identified was in 2012 in the 2007 RTEP and in 2018 – six years later – 8 

in the 2008 RTEP. 9 

 Five overloads on 138-kV facilities, the earliest in 2019.  One Delmarva line (Vienna – 10 

Nelson) that would not overload through the planning horizon (2023) without the MAPP 11 

line would overload in 2013, as soon as the MAPP line was built.  This violation was 12 

identified in the 2008 RTEP report but not in Mr. McGlynn’s Exhibit PFM-2.  The 13 

alleged overload of one Delmarva line in 2020 (2007 RTEP report) moved up to 2019 in 14 

the 2008 RTEP report.  The earliest 138-kV thermal violations identified were in 2012 15 

(two lines) in the 2007 RTEP and in 2019 – seven years later – in the 2008 RTEP. 16 

Q: DID THE ALLEGED OVERLOADS CHANGE IN 2009 STUDIES, DR. 17 

MERRILL? 18 

A: Yes.  Mr. McGlynn’s exhibit Supplemental PFM-1, filed with his Supplemental Direct 19 

Testimony on 31 July 2009, reported recent studies of the year 2014, based on updated 2009 20 

RTEP assumptions.  As before, extrapolations were made for years after 2014. 21 

 This exhibit appears to list 17 overloads.  In fact, only ten lines are claimed to overload.  22 

The other seven overloads are of the same lines, under different contingencies.   23 
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 Five of the ten lines are claimed to overload only under double contingencies of type “n-1 

2” or “n-1-1.”  This is considerably more severe than testing single contingencies, which 2 

was done in the 2008 RTEP studies.  Only these double contingency overloads are 3 

claimed to occur before 2019.   4 

 There is just one alleged 500-kV overload, in 2023. 5 

 There are five alleged 230-kV overloads, one of the Safe Harbor-Manor line in 2014, the 6 

others in 2016 and later, in the extrapolation period. 7 

 One 138-kV line is claimed to overload, beginning in 2020, six years into the 8 

extrapolation period.  This seems to be the only claimed overload of a line in or feeding 9 

into Delmarva. 10 

Later in my testimony I will address reasonable fixes for the alleged 2014 Safe Harbor-11 

Manor 230-kV overload, should it need to be addressed.   12 

Here I will point out that Applicants have not provided sufficient information regarding 13 

the alleged Safe Harbor-Manor overload for several reasons.  This problem does not seem to 14 

appear on the radar screen in the 2007 or 2008 RTEP.  Had the line been close to overloading in 15 

those studies, PJM would probably have extrapolated for it, but they did not do so.  While 16 

changes in system conditions can account for additional loading, so can modeling errors, 17 

Applicants have not explained those changes.  18 

Additionally, the loading on this line declines as the years go by, which suggests that 19 

temporary fixes to remedy this temporary reliability violation are more appropriate than 20 

constructing a $1.2 billion transmission project to fix a routine reliability violation on a single 21 

220 kV line.  See Exhibit HMM-2 and Figure 2. 22 
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If this line would overload before 2014, PJM should order it fixed to avoid being out of 1 

compliance with NERC’s reliability criteria, as PJM interprets them.  If an overload of this 2 

magnitude were fixed before 2014, it would be unlikely to recur a year or two later to justify the 3 

MAPP line as a further fix. 4 

If the line does not overload before 2014, then PJM and Applicants should provide 5 

testimony and analysis as to why such a large overload appears out of nowhere, lasts three years, 6 

and then fades away. 7 

Before such an overload was used as the sole 2014 overload justifying the $1.2 billion 8 

MAPP project in 2014, it should be validated and additional options better suited to addressing 9 

this routine violation explored. Applicants provide no testimony as to why this unusual result 10 

occurred.  11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

Voltage Problems 21 

Q: DID PJM CLAIM THAT VOLTAGE PROBLEMS JUSTIFIED THE MAPP 22 

PROJECT? 23 
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Fig. 2.  Alleged contingency loading of Safe Harbor-Manor 230-kV line. 
 

Source:  Exhibit HMM-2 
PJM resp. to OPC 8:3 
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A: Yes, in both the original and supplemental filings.  I understand these were based on 1 

2008 RTEP studies and the 2009 studies, respectively.  I could find no specific reference to 2 

voltage problems in this context in the 2007 RTEP, and Mr. McGlynn’s testimony seems to say 3 

that they found only thermal overload problems in 2007. 4 

 As with thermal overload violations, the claimed voltage problems became less severe in 5 

later studies.   6 

We tried to replicate PJM’s results but had to make significant re-dispatches to the case 7 

PJM supplied, in order to get voltage collapse.   8 

Further, when we included the 5,600+ MW of DSM resources that cleared the 2012/2013 9 

RPM Base Residual auction, the voltage collapse went away entirely.    10 

Q: WHAT CLAIMED VOLTAGE PROBLEMS WERE IDENTIFIED IN THE 2008 11 

RTEP, DR. MERRILL? 12 

A: Mr. McGlynn’s direct testimony alleged five low-voltage problems at two buses and six 13 

more serious voltage collapse situations.  All were associated with contingencies of sections of 14 

the Conastone-Peach Bottom-Keeney 500-kV line. 15 

Q: DID THIS CHANGE IN THE 2009 STUDIES? 16 

A: Yes, dramatically.  The low voltage problems disappeared and only two voltage collapse 17 

situations were identified.  See Mr. McGlynn’s exhibit Supplemental-1.  These were associated 18 

with contingencies on the Rock Springs – Peach Bottom and Rock Springs – Keeney 500-kV 19 

lines.  These are sections of the Conastone – Peach Bottom – Keeney 500-kV line that reportedly 20 

caused problems in the 2008 RTEP studies. 21 

 Incidentally, Mr. Gausman claimed in his Supplemental testimony (9:14) that PJM’s 22 

“analysis now shows a greater risk of voltage collapse” when in fact:  23 
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 The alleged problems now occur in 2014 instead of 2013, 1 

 The number of voltage collapse contingencies dropped from six to either two or one, 2 

depending on whether one accepts PJM’s 2009 RTEP analysis or the Siemens – PTI 3 

analysis commissioned by Applicants (see below), and  4 

 The number of low voltage conditions dropped from five to zero or one, the latter 5 

according to Siemens – PTI. 6 

Q: DID PJM ATTEMPT TO VALIDATE THESE FINDINGS INDEPENDENTLY? 7 

A: Yes, Applicants engaged Siemens – PTI to do an independent validation, as reported by 8 

Mr. Mitchell in his Supplemental testimony of 31 July 2009.  See also a Siemens – PTI 9 

memorandum dated 30 July 2009, appended to PJM’s Supplemental Direct Testimony of 31 July 10 

2009. 11 

Q: DID THE SIEMENS – PTI STUDY CONFIRM PJM’S RESULTS? 12 

A: Mr. Mitchell didn’t quite claim that it did, though on p. 6:4 he came close to doing so and 13 

certainly left that impression.   14 

But he also did not point out that the Siemens – PTI study found voltage collapse for only 15 

one of the two contingencies that PJM identified.  The other contingency only caused voltage 16 

decline, notably at Limerick Generating Station.   17 

Q: DID YOU ATTEMPT TO REPLICATE PJM’S RESULTS, DR. MERRILL? 18 

A: Yes.  I worked with a PJM base case provided in response to Dorchester County 19 

Discovery 4:2, which asked for base cases “consistent with the cases used in the analyses 20 

reported in Mr. McGlynn’s supplemental Direct Testimony.” 21 

 I attempted to replicate the voltage collapse reported by Mr. McGlynn.   22 
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Q: DID YOU SUCCEED IN REPLICATING PJM’S REPORTED VOLTAGE 1 

COLLAPSE? 2 

A: Not at first.  Whether voltage collapse occurs depends on modeling assumptions, in 3 

particular, it turns out, on how much power is assumed to flow on the Rock Springs – Keeney 4 

500-kV line.  It took considerable effort to make PJM’s base case exhibit voltage collapse. 5 

Specifically, the base case as supplied by PJM did not exhibit voltage collapse.  We noted 6 

that the generation in the Mid-Atlantic LDA1 was set too high to create imports near the 8,190 7 

MW CETO level that PJM apparently used.   8 

Q: DID YOU CORRECT THIS, DR. MERRILL? 9 

A: Yes.  To fix this, we decreased generation proportionally throughout the Mid-Atlantic 10 

LDA, and increased generation proportionally in the rest of PJM, until the net imports into the 11 

Mid-Atlantic LDA equaled 8,190 MW.  I understand that this is how PJM prepares its studies. 12 

We then tested PJM’s two contingencies but again failed to experience voltage collapse. 13 

Q: WHAT DID YOU DO NEXT IN AN ATTEMPT TO MAKE THE SYSTEM FAIL? 14 

A: We noted from the 30 July 2009 Siemens – PTI memo that the flows on the Conastone – 15 

Peach Bottom – Keeney 500-kV line in their case were higher than the flows in our 8,190-MW 16 

import case.  It seemed to us that the voltage collapse was associated with these higher flows. 17 

 Accordingly, we changed the output of the generation nearest this line to increase the 18 

flows on the line.  We recognized that system studies generally should involve reasonable 19 

dispatches according to some sort of protocol.  Not knowing what PJM and Siemens – PTI had 20 

done, we resorted to this expedient simply as a means to increase the loading on the line. 21 

                                                           
1 I assumed that the Mid-Atlantic LDA consisted of the following areas:  PENELEC, METED, JCP&L, PL, PECO, 
PSEG, BG&E, PEPCO, AE, DP&L, UGI, RECO, and PJM (PJM 500 kV System).  
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To force the system into voltage collapse we decreased generation at Salem, Hope Creek, 1 

Oyster Creek, and Indian River (“eastern generators”) by about 975 MW.  We increased the 2 

generation in Penelec plus Peach Bottom and Rock Springs (“western generators”) by the same 3 

amount, plus a little more to compensate for increased losses associated with this redispatch.  4 

This maintained 8,190 MW net imports into the Mid-Atlantic LDA.  This produced 2,750 MW 5 

pre-contingency flow on the Rock Springs – Keeney 500-kV line, about what the Siemens – PTI 6 

memo reported. 7 

This resulted in voltage collapse for one contingency and reduced voltage at Limerick 8 

and elsewhere, consistent with the Siemens – PTI memo. 9 

To achieve voltage collapse for the second contingency we reduced the generation at the 10 

“eastern generators” by 350 MW more, with a compensating increase in the “western 11 

generators.”  Again, this additional re-dispatch isn’t necessarily reasonable – we did it simply in 12 

an attempt to replicate the two voltage collapses PJM claimed to find. 13 

Q: DID CONSIDERING OBLIGATED DEMAND RESPONSE RESOURCES HAVE 14 

AN EFFECT ON THE VOLTAGE COLLAPSE, DR. MERRILL? 15 

A: Yes.  In another test we reduced the load throughout the Mid-Atlantic LDA to account for 16 

the additional DSM resources called forth by the PJM, 2012/2013 RPM Base Residual Auction 17 

of May, 2009.  The base case provided by PJM modeled DSM based on the previous year’s 18 

auction.  See Table 2.   19 

Q: JUST HOW DID YOU DO THIS? 20 

A: We reduced the load in every area in the Mid-Atlantic LDA by the amount shown in the 21 

right-most column of Table 2.  For example, we reduced the load in Atlantic Electric (AECO) by 22 

68.1 MW.  This reduction was shared on a proportional basis among all of the loads in AECO.  23 
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Table 2 
Demand response and energy efficiency offered and cleared in the 2011/12 RPM auction (modeled in 

Applicants’ 2009 studies) and 2012/13 RPM Auction (May, 2009) 
Source:  PJM, 2012/2013 RPM Base Residual  

Auction Results, Table 3B, May 2009. 
 

We did the same for BGE, DPL, JCPL, METED, PECO, PENELEC, PEPCO, PPL, PSEG, and 1 

RECO.  The total reduction was 3679.3 MW.   2 

 We reduced the generation in western Pennsylvania to compensate and to maintain the 3 

imports into the Mid-Atlantic LDA at about the CETO level (8,190 MW) used by Applicants in 4 

their studies.   5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 
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Q: WHAT HAPPENED? 1 

A. When we modeled the additional DSM called forth in the 2012/2013 RPM Base Residual 2 

auction in our case that exhibited voltage collapse for the two contingencies identified by Mr. 3 

McGlynn, as described above, we again failed to get voltage collapse. 4 

Q: THAT IS REMARKABLE.  HOW DO YOU ACCOUNT FOR IT? 5 

A: The auction called forth a lot of DSM, as it was supposed to and as was hoped it would 6 

by the states who have defined vigorous DSM programs.  We had already showed that relatively 7 

small shifts of generation output from eastern to western plants made the system vulnerable to 8 

voltage collapse. 9 

 The additional DSM resources more than reversed this shift and eliminated the 10 

vulnerability. 11 

Q: DO YOU EXPECT THIS TO CONTINUE INTO THE FUTURE? 12 

A: I do.  The DSM resources called forth by the annual RPM BRAs has increased and likely 13 

will continue to do so, as intended when the market was created and as desired by the states.  14 

Similarly, the RPM market will likely increase the generation offered, as intended. 15 

 The individual and combined effect of these two results will be to reduce the need for 16 

eastern PJM to import power from the west from what it otherwise would have been.  This in 17 

turn will reduce the claimed reliability violations associated with west-to-east flows identified by 18 

PJM and its member companies.  And this will reduce the claimed need for more west-to-east 19 

transmission. 20 

Q: IS THIS CONSISTENT WITH APPLICANTS STUDIES? 21 

A: I think their studies are showing the same effect.  Recall that the voltage collapses 22 

identified in their 2009 studies were much less serious than what they diagnosed in the 2008 23 
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Table 3. 
Rating and 2014 base-case loading of 230-kV lines feeding 

Delmarva from the north 
Source:  2014 base case 

 
Emergency

Line  Rating MW % of Rating
Keeney-Red Lion 924 266 29%
Red Lion-Cartanza 790 194 25%
Red Lion-Cedar Ck 679 281 41%
Keeney-Steele 695 184 26%
Keeney-Steele 805 248 31%

Base-case flow

 

RTEP.  Although the applicants have not submitted evidence as to why this occurred, perhaps 1 

differences in DSM may have contributed. 2 

 3 

Reliability of the Delmarva System 4 

Q: IN YOUR EARLIER SUMMARY, YOU SAID THAT THE DELMARVA 5 

SYSTEM IS RELIABLE WITHOUT THE MAPP LINE.  PLEASE EXPLAIN THIS. 6 

A: Certainly.  I mentioned that the Applicants’ reliability analysis indicated that the 7 

Delmarva system meets or exceeds the reliability standards throughout the planning period, with 8 

the exception of one 138-kV line that is claimed to overload beginning in 2020, and with the 9 

exception of voltage collapse which, if it did occur, could propagate into Delmarva.  I will 10 

explain why I think that Applicants have found Delmarva to be so reliable. 11 

 Table 3 lists the EHV transmission lines that feed Delmarva from two 500-kV 12 

transmission stations in the north, Keeney and Red Lion.  The table gives the emergency rating 13 

for each line.  The emergency rating is used in contingency analyses.  The table also gives the 14 

pre-contingency loading on each of these lines.  None of the lines is heavily loaded.  If any of 15 

them failed, there is ample capacity on other lines to pick up the slack, and this apparently is 16 

what the Applicant’s study showed. 17 

 18 

 19 

 20 

 21 

 22 

 23 
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Table 4. 
Delmarva demand and generation south of 

the canal, 2014. 
Source:  Applicants’ base case  

 
Pmax Pgen Pmax-Pgen

1670 1519 151

Demand Pgen Demand-Pgen

2395 1519 876  

 1 

 The Delmarva transmission system’s geometry is quite robust, as is reflected by the 2 

results of the Applicants’ reliability studies.  Four essentially parallel lines run north-south from 3 

Keeney and Red Lion.  They are linked at the north by the Keeney-Red Lion 230-kV and 500-kV 4 

lines and in about the middle of the peninsula, load-wise, by the Steele-Milford 230-kV line.  5 

This mesh provides many combinations of parallel and alternate paths between Delmarva loads 6 

and the 500-kV system.   7 

Q: ISN’T DELMARVA DEFICIENT IN GENERATION? 8 

A: In the base case that the Applicants provided, 60 generators associated with Delmarva 9 

Power & Light were projected as producing power in 2014.  Table 4 gives the sum of the 10 

generation (output) of all these units (Pgen) and the sum of the maximum output of all units, 11 

Pmax, that are south of the canal, regardless of whether they were modeled as running or not.  12 

(Indian River 1 and 2 were excluded from the 60 units and from Pgen and Pmax.) 13 

Table 4 also shows the Delmarva peak demand projection for 2014, south of the canal.  14 

The peak demand is slightly greater than the capacity of the generating units.  The difference 15 

between peak demand and generation that is dispatched is only 800 MW, well within the 16 

capacity of the existing lines that feed the peninsula from the north, even under contingencies. 17 

 18 

 19 

 20 

 21 

 22 

 23 



 27

Economic Benefits 1 

Q: HOW DO APPLICANTS USE ECONOMIC BENEFITS TO SUPPORT THE 2 

NEED FOR MAPP? 3 

A: PJM claims that the MAPP line will provide a net benefit to the ratepayer.     4 

 In his Supplemental Direct Testimony Mr. Colliston claims that reduction in congestion 5 

will allow the generation to be dispatched more efficiently and that the resulting production cost 6 

savings are a “consumer benefit” of $73 million in a test year.  He also calculates that the 7 

reduction in congestion will reduce “consumer payments” throughout PJM by $199 million in a 8 

test year.   9 

 These numbers apparently result from the most optimistic of four sets of assumptions 10 

described in Mr. Colliston’s original direct testimony.  11 

Q: WHAT IS THE DIFFERENCE BETWEEN “CONSUMER BENEFIT” AND 12 

“CONSUMER PAYMENT”? 13 

A: What he calls “consumer benefit” is the reduction in production costs, mainly fuel costs.  14 

It is seen by the generators, not by the ratepayers.   15 

What he calls “consumer payments” is the gross or nominal billing to the ratepayer based 16 

on spot market or marginal cost pricing.  “Consumer payments” should be the starting point for 17 

his ratepayer impact analysis.  18 

Q: DO YOU AGREE WITH HIS CONCLUSION? 19 

A: I do not.  His analysis has two major deficiencies. 20 

 First, he does not recognize the cost of the line itself, which must be paid by the 21 

ratepayers.  PJM generally uses a levelized fixed cost carrying charge rate of 20% of the capital 22 

investment per year. 23 
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 That is, if the MAPP line cost $1.2 billion, then the average annual carrying charge is 1 

$240 million.  This is analogous to a home mortgage payment; it includes both capital and the 2 

equivalent of mortgage interest.  Mr. Kamerick agrees with this number; see p. 2 of his 3 

Supplemental Testimony. 4 

That cost exceeds Mr. Colliston’s supposed savings in “consumer payments” under his 5 

most optimistic assumptions. 6 

Q: SO THE RATEPAYER WILL PAY $240 MILLION EVERY YEAR FOR THE 7 

LIFE OF THE LINE? 8 

A: Yes, on the average.  The non-levelized rate effect is actually higher in the earlier years 9 

and lower in the later years of the lifetime of the project. 10 

Q; YOU SAID YOU HAD TWO OBJECTIONS TO MR. COLLISTON’S ANALYSIS.  11 

WHAT IS THE SECOND? 12 

A: The second is more technical.  Mr. Colliston assumes that any reduction in nominal 13 

“consumer payments” because of reducing congestion will go to the ratepayer.  This is incorrect 14 

because of a mechanism in PJM’s accounting system.  It has to do with marginal cost or spot 15 

pricing, the basis for wholesale energy prices in PJM’s real-time market.   16 

 This mechanism, sometimes called “congestion cost” and sometime “FTR rebate,” is a 17 

hedge to the consumer against high costs due to congestion.  When congestion occurs, and the 18 

local spot price of electricity is high, unbeknownst to the consumer, the local power company 19 

passes rebate to the customer.  This is all handled invisibly by the PJM accounting system.  (This 20 

description assumes no bilateral deals have been made by the local power company, supposedly 21 

with the objective of saving the customer even more that this rebate would save.) 22 
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 When congestion goes away, for instance because of a new line, so does the invisible 1 

rebate.  The reduction in the rebate may be greater than the reduction in nominal “consumer 2 

payments.”  If it is, then the ratepayer’s costs will actually go up. 3 

 Computing the effect of a new line on the FTR rebate is difficult.  PJM did it for the 4 

TrAIL line.  See PJM TEAC report 20070221-item-07-maket-efficiency-analysis-results.  In a 5 

2010 test year, the effect of the line was to reduce nominal consumer payments by $621 million.  6 

But the reduction in the FTR rebate was $790 million.  So the net effect on the ratepayer was an 7 

increase of $169 million for the year.   8 

  The Applicants have not mentioned this effect.   9 

 The Applicants have not computed this effect for the MAPP project.  I do not have the 10 

data or the software to do it.  But the analysis of the economic effect on the ratepayer of the line 11 

is incomplete without it. 12 

V. DEFICIENCIES IN PJM’S ANALYSES 13 

Changes from 2007 to 2008 to 2009 14 

Q: WHY ARE YOU CONCERNED ABOUT CHANGES IN PJM’S ANALYSES 15 

FROM 2007 TO 2009? 16 

A: I am concerned because future system conditions clearly changed over this period, in a 17 

consistent direction.  Yet neither PJM nor Applicants presented this Commission with credible 18 

new alternatives to MAPP as the alleged needs changed. 19 

Q: WHAT WERE THE ALLEGED PROBLEMS IN 2007? 20 

A: As noted above, the most important violations (though not necessarily the first to occur) 21 

found in the 2007 RTEP were on regional 500-kV facilities.  PJM analyzed thirty 500-kV and 22 
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765-kV alternatives.  At least one of these (MAPP) apparently resolved the alleged problems on 1 

the lower-voltage system as a by-product of resolving certain alleged 500-kV problems. 2 

Q: WHAT CHANGED BY 2009? 3 

A: PJM and the Applicants now say that there is only one 500-kV violation, in the remote 4 

future (2023).  Instead, today’s claimed problems consist of (1) voltage collapse due to 5 

contingencies on two sections of a line, and (2) overloads of nine 230-kV or 138-kV lines and 6 

one 500-kV line. 7 

Q: WHY DO YOU CARE THAT THE ALLEGED NEEDS HAVE CHANGED? 8 

A: I care because Applicants and PJM has failed to provide pertinent testimony addressing 9 

alternatives to the MAPP line in light of these changed conditions.  PJM originally justified 10 

MAPP mainly as a solution for claimed thermal overloads on regional 500-kV lines.  Whether 11 

that diagnosis and prescription were correct is irrelevant.  Today’s alleged thermal overloads are 12 

on lower-voltage local lines.  The Applicants have not considered alternatives to the MAPP line 13 

to cure these. 14 

 Faced with voltage collapse, which was not a problem in the 2007 studies, PJM hasn’t 15 

analyzed whether capacitors would solve the problem, or how much capacitive support would be 16 

needed.  This is the first solution a planner looks at for this problem.  PJM lists capacitors as one 17 

of four transmission upgrades it considers, in addition to “other [unnamed] upgrades.”  (2009 18 

RTEP report, p. 52)  As I show below, a much simpler line than MAPP would also resolve the 19 

problem. 20 

PJM fixes many overloads and other reliability problems on lower-voltage equipment 21 

every year without resorting to new 500-kV lines.  This is a natural part of power system 22 

evolution.  PJM has not considered lower voltage alternatives to MAPP at any time.   23 
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PJM may respond, “We considered a DC alternative to what was originally an AC line, 1 

and we dropped the Indian River-Salem segment.”  True, and those changes are significant.  But 2 

the bottom line is that PJM is continuing to insist on a bulk regional EHV line to resolve local 3 

problems.  Neither the original nor the redesigned MAPP lines were compared to lower-voltage 4 

alternatives. 5 

Such lower-voltage alternatives are discussed below. 6 

Q: DO APPLICANTS HAVE AN ECONOMIC INCENTIVE FOR PROMOTING 7 

THE MAPP PROJECT? 8 

A: Yes.  The builders of this line will earn a guaranteed 12.8% return on equity – plus 9 

guaranteed recovery of all prudently-incurred costs – plus CWIP in the rate base - a very 10 

attractive deal.  Additionally, if the line is abandoned for reasons outside of the Applicant’s 11 

control, all costs incurred prior to the abandonment are rolled into rate base.   12 

Changes in Assumptions 13 

Q: WOULD CHANGES IN ASSUMPTIONS AFFECT THE APPLICANTS’ 14 

ANALYSES? 15 

A: Absolutely.  In particular, possible voltage collapse is very sensitive to the flows on the 16 

Peach Bottom-Rock Springs-Keeney 500-kV line, as pointed out by the Applicants and as we 17 

discovered ourselves. 18 

I have already mentioned that modeling the DSM that cleared the 2012/2013 RPM Base 19 

Residual auction would eliminate the voltage collapse situations we were able to create. 20 

We were going to correct some apparent errors in the 2009 loads to see if they would 21 

prevent voltage collapse, but since adding the DSM solved the problem, fixing the errors 22 
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wouldn’t have mattered – we would have had to resort to even more extreme re-dispatches to 1 

“break” the system before testing whether correcting the load would have fixed it. 2 

In the larger scheme of things, PJM ought to look at their reactive loads before 3 

proceeding with further voltage analyses.  The reactive loads in Pennsylvania and New Jersey 4 

seemed to increase out of step with changes in MW loads in those states between the 2008 RTEP 5 

case and the 2009 case.  Correcting this error, if it is an error, should make the system less 6 

susceptible to voltage collapse.  There is also a matter of a 500 Mvar capacitor in northern 7 

Maryland that seemed to disappear from the 2009 case. 8 

 Most significantly, the diagnoses of problems associated with west-to-east flows – such 9 

as the voltage collapse claimed by the Applicants – depend critically on the demand and 10 

generation modeled in eastern PJM.  Reducing the demand or increasing the generation in 11 

eastern PJM eliminates these problems.  In particular, 12 

 The data bases used by the Applicants in their reliability studies assume that only 13 

generation that currently has an executed Interconnection Service Agreement – ISA – or 14 

that now exists will ever help reduce transmission loading.  In other words, Applicant’s 15 

studies assume that no additional generation will ever be built in an area that is short on 16 

generation.  This assumption is untenable.   17 

 18 

Many generation projects entered the interconnection studies queues too recently to have 19 

reached the ISA level.  The data bases assume that exactly none of this new generation in 20 

constrained portions of eastern PJM will ever be build.  Similarly, the data bases assume 21 

that no local renewable generation contributing to Maryland’s 20% Renewable Portfolio 22 
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Standard, that does not yet have an ISA, will ever be built if it would be in an area that is 1 

deficient in generation.   2 

 The data bases also assume that current levels of DSM (including DSM that has cleared 3 

the RPM base residual auction) will continue without increase into the indefinite future.  4 

This ignores aggressive conservation and demand management programs like Maryland’s 5 

“Empower Maryland” goal.  This assumption also is blind to the fact that the amount of 6 

DSM cleared in the 2009 base residual auction increased by over 5,600 MW from the 7 

2008 auction. 8 

Extrapolation Instead of Studies 9 

Q: WHAT IS THE EXTRAPOLATION ISSUE? 10 

A: Most of PJM’s diagnoses of supposed thermal overloads are based on extrapolations, not 11 

on contingency analyses or generally-accepted modeling. 12 

Q: TO WHAT DIAGNOSES DO YOU REFER? 13 

A: I refer to all alleged thermal overloads with dates after 2013 in Mr. McGlynn’s original 14 

Exhibit PFM-2, to all alleged thermal overloads in his Supplementary Exhibit PFM-1 with dates 15 

after 2014, and to all data beyond 2014 in Exhibit HMM-2. 16 

Q: HOW ARE THESE EXTRAPOLATIONS DONE? 17 

A: The 2013 (2008 RTEP) and 2014 (2009 studies) numbers are based on actual 18 

contingency analyses.  For future years the loading under contingency is extrapolated based on 19 

distribution factors and projected demand growth. 20 

Q: WHY IS EXTRAPOLATION UNRELIABLE? 21 

A: I do a lot of work with related problems and have published extensively in this area.  As 22 

part of one study we took 50 data points and estimated the values of others, whose values we 23 
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actually knew because this was an experiment.  (Mukerji et al, “Creating Data Bases for Power 1 

System Planning Using High Order Linear Interpolation,” IEEE Transactions on Power Systems, 2 

Vol. 3, No. 4, November 1988)  Some of these were outside the range that permitted 3 

interpolation.  We extrapolated for them using a sophisticated approach.  The average 4 

extrapolation error was 25.7%, much higher than the interpolation errors for the other points.  5 

Q: WHY IS EXTRAPOLATION UNRELIABLE IN THIS CONTEXT? 6 

A: There are a number of reasons.  Some have to do with the fact that we are inferring things 7 

outside the range where we have hard information.  Others reflect the simple absence of detailed 8 

modeling.  The extrapolation procedure is linear, and the actual system is nonlinear. 9 

Q: CAN YOU GIVE AN EXAMPLE? 10 

A: Yes.  For instance, the Applicants extrapolate flows.  As the extrapolated flows change 11 

from year to year, the sum of extrapolated flows on any set of lines changes, too.  Suppose we 12 

are interested in the sum of the flows entering the Mid-Atlantic LDA.  In 2014, this sum is 13 

approximately the CETO value.  It is determined by the CETO value, in fact. 14 

But there is no guarantee that the total flows in later years into this LDA will continue to 15 

equal the 2014 CETO – or equal any other predetermined CETO, for that matter.  In fact, they 16 

probably won’t.   17 

Q: WHY DOES THIS MATTER? 18 

A: Since the supposed load deliverability test overloads are due in part to total imports into 19 

the LDA, and since the flows in the extrapolated years are not necessarily related to any 20 

computed CETO, there is no fixed relationship between the extrapolated alleged overloads and 21 

any computed CETO objective.  The extrapolated results are therefore without a valid basis. 22 
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Q: CAN THE EXTRAPOLATED RESULTS PRESENTED IN MR. MCGLYNN’S 1 

EXHIBITS BE INDEPENDENTLY VERIFIED? 2 

A: Nobody, including the Commission staff, can replicate or verify them.  Doing so would 3 

require four sets of numbers.  4 

1. The flows on each monitored line for the original year of the analysis – 2013 for the 2008 5 

RTEP studies and 2014 for the 2009 RTEP studies, e.g., as cited in Exhibit HMM-2.  6 

PJM did not retain the individual runs on which each 2014 number is based.   7 

2. The projected loads for each area, year by year.  PJM retains these.  They are available. 8 

3. The projected generation for each area for each year.  PJM did not retain this information.   9 

4. The linear distribution factors (DFAX) used to relate changes in load and generation to 10 

changes in contingency flows on lines.  PJM did not retain this information. 11 

In other words, Exhibit HMM-2, which for alleged thermal violations is the basis for 12 

establishing the need for the MAPP project, cannot be replicated or audited independently.  The 13 

Commission cannot look under the hood.   14 

PJM has provided descriptions of how the 2014 flows, the projected generation, and the 15 

DFAX were calculated. These were not sufficiently unambiguous to permit a skilled planner to 16 

replicate their work. 17 

Q: DON’T THE RELIABILITY CRITERIA REQUIRE THE APPLICANTS TO 18 

DEMONSTRATE THAT A PROPOSED SOLUTION ACTUALLY SOLVES THE 19 

PROBLEMS IT WAS DESIGNED TO SOLVE? 20 

A: They do, and that is another problem. 21 

 The Applicants did simulation studies to verify that MAPP would resolve the one alleged 22 

thermal overload in 2014 and the two voltage collapse situations in 2014.   23 
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They did not do studies to verify that it would resolve the other nine thermal overloads – 1 

they just extrapolated.  I don’t think that extrapolation is what the NERC criteria contemplate.  2 

For instance, in TPL-002-0, section R1 says that “Planning Authority [PJM] and Transmission 3 

Planner shall each demonstrate” that the system is planned to meet “the contingency conditions 4 

as defined.”  R1.3. says that the “assessment” must be “supported by a current or past study 5 

and/or simulation testing . . . showing system performance following Category B . . . 6 

contingencies.” 7 

Q: DID OR DID NOT THE APPLICANTS DEMONSTRATE THAT THE MAPP 8 

LINE WILL SOLVE THE PROBLEM IT IS INTENDED TO SOLVE? 9 

A: I do not think that NERC’s requirement for “demonstration,” “assessment,” “study,” and 10 

“simulation testing” is satisfied by a simple linear extrapolation going many years out into the 11 

future. 12 

Therefore I do not think that the Applicants have demonstrated that the MAPP line will 13 

solve the post-2014 problems that it is supposed to solve, as required by the NERC criteria. 14 

Deficiencies in Economic Studies 15 

Q: YOU CRITICIZED THE APPLICANTS’ COMPUTATION OF THE 16 

RATEPAYER IMPACT OF MAPP.  IS THERE ANY OTHER ECONOMIC EFFECT 17 

THAT SHOULD HAVE BEEN CONSIDERED? 18 

A: Yes.  Neither Applicants nor PJM provided any testimony regarding the effect of MAPP 19 

on regional generation markets. 20 

 PJM should have done so.  In addition to planning the transmission system, PJM is 21 

responsible for the markets.  PJM has stated that its objective is to provide a level playing field 22 

and not to create winners and losers.  However, PJM has not attempted to assess the effects of its 23 
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transmission planning activities on these markets.  Whether it creates a level playing field, and 1 

whether it avoids creating winners and losers, is therefore completely unplanned, unmonitored, 2 

uncontrolled, and left up to chance.  Specifically, there is no question that a major new line will 3 

affect market economics.   4 

Q: HOW DOES TRANSMISSION AFFECT MARKETS? 5 

A: Transmission – or lack thereof – creates or removes congestion or regional price 6 

differences.  Ultimately, with no congestion, the spot price of electricity would be about the same 7 

throughout the market.   8 

Q: WOULDN’T THAT BE GOOD? 9 

A: It might be.  It would permit western generation to compete in the eastern markets 10 

without having to pay transmission tolls.  Prices in eastern PJM are higher than prices in western 11 

PJM.  I guess it would be nice if the price of bananas was the same in New York, Miami, and 12 

Nicaragua. 13 

 However, this could make it impossible for existing higher-priced eastern generation to 14 

compete.  This generation might have been built, at higher expense because of location, with the 15 

expectation that its investors would recover their investment over the plant’s lifetime, maybe 16 

thirty years.  It might be in utility’s rate bases, with a commitment that the ratepayers have to pay 17 

for it even if it isn’t economical to run it. 18 

 Furthermore, removing congestion could price socially-desirable new generation out of 19 

the market, too.  In particular, it would make it harder for renewable resources and DSM to be 20 

economical. 21 

 This local generation – whether existing or new – might be important for reliability 22 

reasons, for example, to provide voltage support to avoid voltage collapse.  If it does not survive, 23 
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or cannot enter the market, then additional transmission will be required to provide this 1 

reliability.  In fact, the Applicants’ studies, and mine, seem to show that this is happening. 2 

 Incidentally, this disruption of markets is a consequence of changes in transmission 3 

capability.  It doesn’t matter very much in this context if the new transmission capability is due 4 

to AC or DC lines.  5 

 Finally, I don’t see why the cost of transporting bananas from Nicaragua should be 6 

socialized or subsidized.  It seems reasonable that it ought to be included in the prices paid in 7 

New York or Miami.  In particular, I don’t see why the consumer in Nicaragua should pay for 8 

transporting bananas to New York or Miami.  PJM’s postage stamp method for socializing 9 

transmission costs is under review, apparently for this reason. 10 

Q: SO WHAT IS YOUR POINT? 11 

A: My point is that as part of their planning activities, PJM and the Applicants for this and 12 

other lines should evaluate the lines’ effects on generation markets. 13 

Q: ANYTHING ELSE ON ECONOMICS, DR. MERRILL? 14 

A: Yes.  The proponents of every recent EHV line have been quick to point out to each 15 

Commission that the line is a bargain because most of the cost will be paid by someone else’s 16 

ratepayer.   17 

(This assumes that the costs will be socialized over all of PJM using what is sometimes 18 

called “postage-stamp rates,” as discussed above.)   19 

 I am concerned by the invitation, “Approve it!  Someone else’s ratepayer will pay for 20 

most of it.”  The fact is that everyone is someone else’s ratepayer.  Economic theory says that 21 

this type of cross-subsidy is inefficient or suboptimal. 22 
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MAPP Should be Considered as Two Independent Projects 1 

Q: SHOULD MAPP BE CONSIDERED AS A SINGLE PROJECT? 2 

A: No.  I believe that any benefits to the northern Virginia/Washington, D.C./Baltimore 3 

region(s) of the projects described in the Potomac and Chalk – Calvert Applications (including a 4 

new 500-kV line from the Potomac River crossing to Chalk Point) – the portion of MAPP 5 

running from Possum Point to Calvert Cliffs – are largely independent of any benefits that may 6 

be associated with transmission of energy to the Delmarva Peninsula on the Calvert Cliffs – 7 

Indian River part of the MAPP Project.  For this and other reasons these two pieces of the MAPP 8 

project should be considered independently, in my view. 9 

 I filed an affidavit with the Maryland Public Service Commission on 1 September 2009 10 

to this effect, presenting arguments sustaining my position.   11 

VI. ALTERNATIVE FIXES 12 

Thermal Overloads 13 

Q: WHAT ALTERNATIVES SHOULD APPLICANTS CONSIDER FOR FIXING 14 

THE THERMAL OVERLOADS THEY IDENTIFIED? 15 

A: The 2007 RETP report states that , “Transmission enhancements cover a range of power 16 

system element upgrades: circuit breaker replacements to accommodate increased current 17 

interrupting duty cycles, new capacitors to increase reactive power support, new lines, line 18 

reconductoring to accommodate increase power flows,” etc.  (p. 52). 19 

Reliability violations associated with 138-kV and 230-kV facilities are common and are 20 

relatively inexpensive to fix.   21 

A PJM letter dated 30 January 2009 identified twenty-one:  seventeen 230-kV violations 22 

and six 138-kV violations (in addition to violations claimed to justify MAPP).  See response to 23 
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Dorchester interrogatory 2:1.  Fixing the 138-kV violations was estimated by PJM to cost from 1 

$200,000 to $20 million, with an average cost of $8.5 million.  Fixing the 230-kV violations was 2 

estimated by PJM to cost from nothing to $40 million, again with an average cost of $8.5 3 

million.  4 

Q: CAN YOU ESTIMATE WHAT IT MIGHT COST TO FIX PROBLEMS ON THE 5 

LOWER-VOLTAGE SYSTEM? 6 

A: I cannot give a very precise estimate without knowing what the underlying limits are.  7 

The Applicants have not identified them for this Commission.  They have not considered the 8 

normal alternatives identified above for fixing these alleged problems.  It would certainly not be 9 

reasonable to build a billion dollar line to avoid replacing a circuit breaker.  Without this 10 

information, the best I can say is that the average cost of fixing 23 recently identified overloads 11 

on 138-kV and 230-kV facilities is estimated by PJM to be $8.5 million.  At this rate, the cost of 12 

fixing the nine overloaded 230-kV and 138-kV lines identified in Mr. McGlynn’s Supplemental 13 

Testimony would be $76.5 million. 14 

Q: WHAT ABOUT THE ALLEGED OVERLOAD OF THE MT STORM-DOUBS 15 

500-KV LINE IN 2023? 16 

A: It is far too early to worry about that.  It should be looked at five or ten years from now, if 17 

actual reliability studies (as opposed to extrapolations) show that the problem seems to persist.  18 

The best solution then probably will be to encourage more generation and DSM to develop in 19 

eastern PJM. 20 

Voltage Collapse 21 

Q: HOW WOULD YOU FIX THE ALLEGED VOLTAGE COLLAPSE PROBLEMS? 22 
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A: First, I would require Applicants to demonstrate that they are real and of lasting import.  I 1 

would attempt to find out what changed assumptions caused them to appear out of nowhere in 2 

2008 and then almost disappear in 2009.  I would make sure that these changed assumptions are 3 

not in error or temporary. 4 

Q: SUPPOSE THE COMMISSION DECIDES IT MUST ADDRESS THESE 5 

CONCERNS.  WHAT WOULD YOU DO? 6 

A: The immediate candidate is capacitors.  PJM uses them widely but did not even consider 7 

them in this instance. 8 

Q: DID YOU? 9 

A: Yes.  I do not know exactly what dispatch Siemens – PTI performed in producing their 10 

30 July 2009 results.  With a dispatch that produces similar results (HMM Case 1), 50 Mvar of 11 

fixed capacitors at Limerick would resolve both the alleged voltage collapse and low voltage 12 

problems identified by Siemens - PTI.  This is a small capacitor.  PJM doesn’t appear to hesitate 13 

to buy 500 Mvar capacitors and to put two or three of them at the same substation.   14 

Q: HOW MUCH WOULD IT COST? 15 

A: According to PJM, a 50 Mvar static capacitor would cost approximately $1 million.  16 

Q: WHAT IF BOTH CONTINGENCIES IDENTIFIED BY PJM WOULD CAUSE 17 

VOLTAGE COLLAPSE? 18 

A: We re-dispatched the system to create a state where either of Mr. McGlynn’s 19 

contingencies would cause voltage collapse.  Again, I cannot claim that my case (HMM 2) is 20 

identical to his, though it gives similar results.  At this state, approximately 975 Mvar of 21 

capacitors in the Limerick area would forestall voltage collapse.  This would cost $19.5 million 22 
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if they were all static capacitors.  If, say, 20% of them were dynamic SVCs, then according to 1 

PJM this fix would cost about $35.1 million.  2 

Q: PJM PREDICTS DIRE CONSEQUENCES IF CAPACITOR ARE USED.  DO 3 

YOU AGREE? 4 

A: I agree that PJM adds capacitors to its system every year.  I also agree that doing so 5 

flattens the PV curves that Mr. McGlynn told about. 6 

 I don’t agree that watching voltage drift down is the operator’s only way of detecting 7 

incipient voltage collapse conditions.  He has system security software that can continually 8 

evaluate vulnerability, and that can do it more accurately. 9 

 I don’t agree that the operator is helpless and has to fall over the cliff, either.  Adding 10 

more capacitors will keep the cliff further away.  He can redispatch to keep the system far 11 

enough away to protect against any operating contingency. 12 

Q: WOULD BUILDING OTHER LINES RESOLVE THIS PROBLEM? 13 

A: A new Peach Bottom-Rock Springs-Keeney 500-kV line would solve it if the dispatch 14 

didn’t change, that is, if the line were added for reliability purposes only.   15 

Q: DID YOU ANALYSE SUCH A LINE? 16 

A: Yes.  I used HMM Case 4 (which is the same as HMM Case 2), with the updated loads 17 

based on the DSM that cleared the 2012-2013 RPM BRA market in May 2009, plus a new 18 

Conastone-Peach Bottom-Rock Springs-Keeney line with the same electrical properties as the 19 

existing line.   20 

The two contingencies identified in Mr. McGlynn’s Supplemental Testimony failed to 21 

cause voltage collapse. 22 



 43

Q: DIDN’T PJM CONCLUDE THAT SUCH A LINE WOULDN’T RESOLVE THE 1 

VOLTAGE COLLAPSE PROBLEM? 2 

A: I believe PJM was worried about how long it would take to build a longer line, starting at 3 

Conestone.  The longest time PJM identified was for the Conastone-Peach Bottom segment, 4 

which according to my studies is not needed.  PJM has not presented a convincing argument that 5 

the rest of the line (which the 2008 RTEP Report calls the Peach Bottom to Keeney alternative) 6 

would take longer to build than the much more complex MAPP line.   7 

Q: WHY DID YOU INCLUDE THE CONASTONE-PEACH BOTTOM SEGMENT? 8 

A: We did this in an attempt to replicate thermal overload problems identified in the 2008 9 

RTEP report. 10 

 We compared HMM Cases 2 and 4 under single (n-1) contingencies of all 138-kV, 230-11 

kV, and 500-kV elements in the PJM 500, PECO, BG&E, and DP&L areas.  We monitored all of 12 

the elements identified in Tables5.6-5.8 in the 2008 RETP report. 13 

Q: WHAT DID YOU FIND OUT? 14 

A: We found that a new Conastone-Peach Bottom-Rock Springs-Keeney line would cause 15 

the contingency flows to increase, compared to the same case without this line, on six of the 16 

elements listed in Tables 5-6-5.8.  Those increases would be 0.5% or less for four lines.  The 17 

flows on the two Keeney 500/230 kV transformers under contingency would increase 10.1% 18 

with a new Conastone-Keeney line.  For all other elements in Tables 5.6-5.8, a new Conastone-19 

Keeney line would reduce the flows under contingencies, for some by a large amount. 20 

Q: WHAT DOES THIS MEAN? 21 
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A: It means that, for the elements listed in Tables 5.6-5.8, a new Conastone-Keeney line 1 

would make the loading under contingencies significantly worse only for the Keeney 2 

transformers.  3 

Q: DIDN’T PJM CLAIM THAT SUCH A LINE WOULD CAUSE OVERLOADS IN 4 

THE LOWER-VOLTAGE SYSTEM? 5 

A: Yes.  I don’t think that this will occur if the new line is used only for reliability purposes, 6 

that is, as backup to the existing line.   7 

Q: WHY DID THE APPLICANTS CONCLUDE THAT SUCH A LINE WOULD 8 

CREATE OR EXACERBATE THERMAL OVERLOAD PROBLEMS? 9 

A: It appears from these tables that the dispatch used to evaluate this line resulted in higher 10 

transfers across the eastern interface than did the dispatch used in the base case.   11 

Q: WHAT IS WRONG WITH THAT? 12 

A: It is an apples-to-oranges comparison.   13 

If the new line is to be built for reliability purposes, then the dispatch should not be 14 

changed.   15 

If the line is built for economic purposes, that is, to allow more western power to be sold 16 

in eastern PJM, e.g., in the New York City area, then the dispatches logically can be changed.   17 

But the Applicants’ claimed justification of MAPP is for reliability.  Their analysis does 18 

not justify MAPP for economic reasons.  It will make ratepayer costs go up, according to 19 

Applicants’ own numbers. 20 

Q: HAVE YOU ANY OBSERVATIONS WITH RESPECT TO THE “NEW 21 

NORTHERN ALTERNATIVE” THAT THE APPLICANTS DESCRIBED RECENTLY? 22 
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A: I don’t think it is a serious alternative.  I don’t think the Applicants view it as a serious 1 

alternative, either, or they would have done electrical studies to verify that it would work. 2 

It is heavily over designed.  Delmarva does not need two new north-south DC lines.  If it 3 

had them, most of the power that flowed south on them would simply turn around and find its 4 

way back north on the existing AC lines.  It is even more expensive and obtrusive than the 5 

MAPP line.  6 

Q: ISN’T YOUR PEACH BOTTOM-ROCK SPRINGS-KEENEY LINE LIKE THE 7 

“NEW NORTHERN ALTERNATIVE”? 8 

A: No, they are quite different.  The Applicants’ New Northern Alternative is intended to be 9 

an “apples to apples” project that looks just like MAPP but that follows a different route.  It is 10 

much more massive than our Peach Bottom-Rock Springs-Keeney alternative, called “Peach 11 

Bottom to Keeney Alternative” in the 2008 RTEP report, p. 89. 12 

 The Peach Bottom to Keeney Alternative doesn’t look at all like MAPP. 13 

In particular, the New Northern Alternative will cost about seven times as much as the 14 

Peach Bottom to Keeney alternative, it has two DC lines, which ours does not, and it is much 15 

longer, running from Kemptown to Salem, with two DC detours down into Delmarva. 16 

Generation and DSM in the East 17 

Q: HOW ELSE COULD VOLTAGE COLLAPSE BE AVOIDED? 18 

A: Our studies show that whether voltage collapse occurs is highly dependent on west-to-19 

east flows into southeastern Pennsylvania and New Jersey on the Peach Bottom-Rock Springs-20 

Keeney line. 21 

 Dispatching the system to limit the flows on this line would avoid voltage collapse.  In 22 

our studies, shifting 975 MW of generator output from the east to the west made the difference 23 



 46

between no voltage collapse and voltage collapse.  Another 350 MW made the difference 1 

between whether one or two contingencies could cause voltage collapse. 2 

Q: COULD THIS ALSO BE ACCOMPLISHED BY ENCOURAGING MORE 3 

GENERATION AND DSM IN EASTERN PJM? 4 

A: Absolutely.  The choice is stark between two regional strategies:   5 

1. Local generation (mainly gas and wind, at the moment) and DSM versus 6 

2. Remote generation and massive interregional transmission. 7 

The second will make the power system more brittle and vulnerable to cascading blackouts.  8 

Most if not all major blackouts have occurred when long-distance power transfers were high.  9 

Q: HOW IS THIS CHOICE TO BE MADE, DR. MERRILL? 10 

A: It has to be made one state at a time, one project at a time.  There is no regional electrical 11 

regulatory body.  The only regional entities associated with electricity in this area are PJM and 12 

the regional reliability councils, do not perform independent planning.   13 

 There is no regional regulator or forum to consider PJM’s regional strategy.  But PJM’s 14 

members – the Applicants, in this case – are subject to state public utility commissions.  Each 15 

commission therefore has a particularly urgent responsibility to consider regional issues and to 16 

choose between the two stark alternatives I described above, one project – one decision – at a 17 

time. 18 

Q: DOES THIS CONCLUDE YOUR TESTIMONY? 19 

A: Yes. 20 
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Exhibit HMM-1  Hyde M. Merrill CV 1 
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Exhibit HMM-2  Chronology of Alleged Thermal Overloads 1 

 2 

Source:  Paul F. McGlynn, OPC 8-3, Att. PFM-3 Expanded 3 
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