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I. PURPOSE OF TESTIMONY 1 

Q. Please state your name, business address and present position. 2 

A. My name is Anthony Wayne Galli.  I am Executive Vice President – Transmission and 3 

Technical Services of Clean Line Energy Partners LLC (“Clean Line”).  Clean Line is the 4 

ultimate parent company of Rock Island Clean Line LLC (“Rock Island”), the Petitioner 5 

in this proceeding.  My business address is 1001 McKinney Street, Suite 700, Houston, 6 

Texas 77002. 7 

Q. Have you previously submitted prepared testimony and exhibits in this proceeding? 8 

A. Yes, I have previously submitted prepared direct testimony, dated October 10, 2012, 9 

which is identified as Rock Island Exhibit 2.0, and accompanying exhibits identified as 10 

Rock Island Exhibits 2.1 through 2.10, including Exhibit 2.9 Revised.  I have also 11 

submitted prepared rebuttal testimony dated August 20, 2013, which is identified as Rock 12 

Island Exhibit 2.11, and accompanying exhibits identified as Rock Island Exhibits 2.12 13 

through 2.14. 14 

Q. What is the subject matter of this surrebuttal testimony? 15 

A. In Part II of this testimony I will respond to ICC Staff witness Yassir Rashid’s concerns 16 

regarding Rock Island’s provision of reliable, adequate, and efficient service, as well as 17 

to open access concerns.  In Part III of this testimony I reply to Commonwealth Edison 18 

(“ComEd”) witness Steven Naumann’s concerns regarding the status of the PJM 19 

interconnection studies, and I show that Rock Island can operate the Project in a way that 20 

preserves system stability and, more generally, addresses the constraints identified in the 21 

PJM August 2013 System Impact Study Report.  In Part IV of this testimony I reply to 22 

the rebuttal testimony of Illinois Landowner Alliance (“ILA”) witness Dr. Paul Marshall 23 
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regarding electric and magnetic fields.  In support of my surrebuttal testimony, I am 24 

submitting additional exhibits identified as Rock Island Exhibits 2.16, 2.17, 2.18, 2.19, 25 

and 2.20 which were prepared under my supervision and direction. 26 

II. RESPONSE TO STAFF WITNESS RASHID 27 

Q. In his rebuttal testimony at lines 15 - 17 and 42 - 43, Staff witness Rashid indicates 28 

that in your rebuttal testimony, you omitted part of Section 8-406(b) of the Public 29 

Utilities Act (“Act”) that refers to reliability.  Please respond. 30 

A. Mr. Rashid is referring specifically to my rebuttal testimony at lines 112 - 113 where I 31 

stated that “if Mr. Rashid is stating that the Project is not needed to provide adequate and 32 

efficient service to customers, I do not agree with him.”  I was attempting to respond to a 33 

point I believed he was making in his direct testimony.  Mr. Rashid seems to miss the 34 

overall context of this section of my rebuttal testimony, which is titled “Need for the 35 

Project to Provide Adequate, Reliable and Efficient Service.”  Having specifically 36 

discussed the reliability benefits of the Project in the section (lines 114-132) following 37 

the lines cited by Mr. Rashid, I have not omitted the “reliable service” component of 38 

Section 8-406(b).  I do not agree with Mr. Rashid that a Project is not “needed” under the 39 

Act absent a showing that the reliability of the Illinois electric transmission system will 40 

be compromised without the Project.  I have also pointed out that Rock Island has shown 41 

that the Project will provide reliability benefits to the electric system in Illinois.  42 

However, like Mr. Rashid, I am not an attorney, and I agree that the application of this 43 

portion of Section 8-406(b) to the evidence is probably a matter for legal argument in 44 

post-hearing briefs.  Nonetheless, the Project will provide reliable, adequate and efficient 45 
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service as I and other Rock Island witnesses have shown in previous testimony in this 46 

case. 47 

Q. In his rebuttal testimony at lines 51 - 55, Staff witness Rashid indicates that you 48 

failed to provide studies by a regional transmission organization to show that 49 

without the Project the reliability of the Illinois transmission system will be 50 

compromised.  Please respond. 51 

A.  I do not agree that it is necessary to present a study from a regional transmission 52 

organization (“RTO”) on how a proposed transmission project will improve the reliability 53 

of the transmission system and I am unaware of any requirement to provide such a study.  54 

In any event, neither MISO nor PJM would produce such a study, as the Project is not 55 

intended to solve a particular reliability concern in one of these RTOs.  As I testified in 56 

my rebuttal testimony, the Project is not intended to ensure some minimum level of 57 

reliability; rather, Rock Island has provided evidence and testimony that demonstrates 58 

that reliability is enhanced by the Project (as well as that the Project promotes the 59 

development of an effectively competitive market).   60 

Q. In his rebuttal testimony at lines 69 - 79, Mr. Rashid requests more information 61 

concerning interconnection and open access issues.  Please respond. 62 

A. Mr. Rashid is correct that interconnection to the HVDC transmission line at points other 63 

than the endpoints is more costly than an alternating current (“AC”) interconnection to an 64 

AC line and requires installation of converters at points along the line where 65 

interconnections would be made.  At this time, Rock Island does not plan to install 66 

converters at any intermediate points along the transmission line.  The purpose of the 67 

Project is to offer and provide transmission service to move electricity from the Resource 68 



Rock Island Exhibit 2.15 
Page 4 of 49  

 
Area in northwest Iowa to the point of interconnection with the PJM grid at Collins 69 

Substation in Illinois.  However, referring to lines 107 - 110 of Mr. Rashid’s rebuttal 70 

testimony, this does not mean that Rock Island will not be providing open access 71 

transmission service.  Open access requires that Rock Island provide non-discriminatory 72 

access to the service that is being offered, i.e., point-to-point transmission service from 73 

northwest Iowa to northeast Illinois.  It does not require that intermediate 74 

interconnections be constructed but rather that access to the Project be studied upon 75 

request by a requesting party and that identification of the costs of providing service be 76 

provided to that requesting party.  Should a requesting party agree to pay the costs 77 

associated with access to service by the Project then Rock Island would be obligated to 78 

make the necessary modifications to the Project in order to allow access.  The Project’s 79 

objective is to maximize the amount of low-cost wind energy that can be transported 80 

from the wind-rich Resource Area in northwest Iowa to the PJM market.  Providing for 81 

interconnection at one or more intermediate points would defeat this objective, as it 82 

would reduce the amount of capacity that was available to transport electricity from 83 

northwest Iowa to northeast Illinois. 84 

  In granting Rock Island negotiated rate authority, the Federal Energy Regulatory 85 

Commission (“FERC”) made it clear that Rock Island must provide open access 86 

transmission service; however, the FERC did not specify that in order to meet this 87 

obligation, Rock Island is required to provide intermediate interconnections between the 88 

western converter station in northwest Iowa and the eastern end point of the transmission 89 

line.1 90 

                                                 
1 See Rock Island Clean Line, 139 FERC ¶ 61,142 (May 22, 2013).  
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Q. Please respond to Mr. Rashid’s comment at lines 99 - 110 of his rebuttal testimony 91 

in which he states that the hypothetical exercise you provided in your rebuttal 92 

testimony did not include the increased cost of interconnecting to HVDC 93 

transmission lines at locations other than the endpoints. 94 

A. Mr. Rashid is correct that the costs of additional intermediate converters were not 95 

included in the analysis I presented in my rebuttal testimony to compare the cost of an 96 

HVDC transmission line from northwest Iowa to northeast Illinois to AC transmission 97 

lines between these two points.  I presented this analysis in response to Mr. Rashid’s 98 

request in his direct testimony for a comparison of the proposed HVDC line to an AC 99 

alternative to determine whether the Project’s HVDC technology would be the least cost 100 

alternative compared to an AC alternative.  The analysis in my rebuttal testimony is 101 

consistent with the fact that the Project is providing open access transmission service 102 

from northwest Iowa to northeast Illinois and clearly shows that the Project is the least 103 

cost alternative as compared to an AC solution.  However, as a point of reference, a 1,000 104 

MW HVDC tap somewhere along the line would have a cost of approximately $100 105 

million.  If this cost is added to the cost of the HVDC solution in my analysis, the HVDC 106 

alternative is still significantly less expensive, by billions of dollars, than a 345 kV 107 

solution and less expensive than 500 kV solutions by hundreds of millions of dollars.  108 

Additionally, AC alternatives in the analysis in my rebuttal testimony did not include any 109 

costs for substations or other interconnection facilities at intermediate points along the 110 

AC lines, so those costs would also have to be added to the AC alternatives to ensure a 111 

meaningful comparison. 112 

    113 
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III. RESPONSE TO COMED WITNESS NAUMANN 114 

A. Overview of This Section 115 

Q. Please provide an overview of Section III of this testimony. 116 

A. In Section III.B and Section III.C, I will respond to Mr. Naumann’s rebuttal testimony 117 

concerning PJM’s August 2013 System Impact Study (“SIS”) Report (the “Report”).  I 118 

will address, in turn, each of the specific constraints that are identified in the Report and 119 

the associated mitigations identified by PJM, and explain how these constraints will be 120 

resolved or mitigated without significant impact, and in some cases with zero impact, to 121 

the Project.  Because the explanation in these two subsections is lengthy, I have provided 122 

Rock Island Exhibit 2.18 as a summary and road map, as further discussed in Section 123 

III.B.  In Section III.D, I identify the remaining studies to be completed by PJM and 124 

MISO relating to Rock Island’s interconnection and I provide the expected completion 125 

dates of those studies.  Finally, in Section III.E, I will respond to Mr. Naumann’s rebuttal 126 

testimony concerning the manner in which the Rock Island Project will interconnect with 127 

the ComEd transmission system at the Collins Substation. 128 

Q. What are the key points of your response to Mr. Naumann’s rebuttal testimony?  129 

A. First, the Commission is not taking a “gamble”2 by issuing a certificate of public 130 

convenience and necessity for the Rock Island Project prior to completion of the RTO 131 

interconnection studies.  Nor is the Project a “speculative venture.”3  The Commission 132 

can rely on the RTOs, which are the entities charged with managing the interconnection 133 

process to ensure that new projects such as the Rock Island Project are interconnected to 134 

the bulk electric grid in a manner that maintains the reliable operation of the grid, to work 135 

                                                 
2 ComEd Ex. 4.0, line 87. 
3 ComEd Ex. 4.0, line 86. 
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with Rock Island and ComEd to ensure that the Project will be interconnected to the 136 

system in a manner that maintains reliability. 137 

  Second, PJM has identified potential reliability issues associated with the 138 

interconnection of the Project (through the S57/S58 queue position) to the PJM network 139 

at the Collins Substation and has identified mitigations that will resolve or prevent these 140 

reliability issues from arising.  PJM has identified concrete, workable mitigation 141 

solutions for each of the reliability issues identified.  These mitigations completely 142 

address the concerns of possible voltage collapse and “blackouts”4 referred to by Mr. 143 

Naumann.  Further, none of this is unusual.  It is the purpose of the interconnection study 144 

process to identify potential reliability issues that may be created by or result from the 145 

interconnection of a new facility and to identify the mitigation measures that will prevent 146 

the potential reliability issue from occurring.  The identification of a reliability violation 147 

by an RTO in the interconnection process does not mean this violation will actually 148 

occur.  In fact, the identification of the violation assures that proper mitigation will be 149 

designed, and therefore that the violation will not occur. 150 

  Third, the mitigation measures identified by PJM will not materially compromise 151 

the operation of the Project.  One mitigation measure meriting significant discussion in 152 

this testimony is the potential need under certain uncommon operating conditions to 153 

reduce the amount of electricity injected into the PJM system.  As I will explain, the 154 

amount of this reduction, if any, is not yet determined, however, if such a reduction is 155 

required, the mitigations proposed are straightforward in technological approach, and, in 156 

any event, as Mr. Berry will discuss in his surrebuttal, would not significantly undermine 157 

                                                 
4 ComEd Ex. 4.0, line 243. 
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the economic benefits of the project even if required at the highest limit level currently 158 

outlined by PJM in the August 2013 SIS Report.   For the conditions in which it may be 159 

necessary to have an operating limitation in place to accomplish reduction of the 160 

injections of electricity from the generators connected to the Project into the ComEd grid 161 

from 3,500 MW to an amount potentially as low as 700 MW within 30 minutes, the 162 

redispatch can be accomplished using modern electronic communications and control 163 

systems.  Moreover, I will explain how Rock Island should be able to mitigate most, if 164 

not all, of the potential reliability issues identified by PJM without the need to curtail 165 

injections by the Project below 3,500 MW through the installation of fast-acting reactive 166 

power equipment coupled with the controllability of HVDC technology, and the 167 

operation of PJM’s Security-Constrained Economic Dispatch process (“PJM SCED”).   168 

  Fourth, Mr. Naumann overstates the “unknown variables”5 associated with 169 

interconnection of the Project.  Just as PJM’s August 2013 SIS Report for the S57/S58 170 

queue position substantially reduced “uncertainties” associated with the interconnection 171 

of the Project by eliminating the need for some $500 million of network upgrades, the 172 

forthcoming SIS for Rock Island’s U3-026 queue position, the PJM Facilities Study for 173 

the S57/S58 and U3-026 queue positions, and the MISO “No-Harm” Study, will identify 174 

and provide the resolution for any additional reliability issues that may be presented by 175 

the interconnection of the Project.   176 

  Fifth, although ComEd has now decided to refuse to allow Rock Island to place 177 

its transformation facilities within ComEd’s Collins Substation, Rock Island can feasibly 178 

                                                 
5 ComEd Ex. 4.0, line 76. 
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locate its transformation facilities at a site outside the Collins Substation and has two 179 

concrete options for doing so. 180 

B. System Impact Study Results 181 

Q. In lines 82 - 89 of Mr. Naumann’s rebuttal testimony he acknowledges that the RTO 182 

(PJM and MISO) studies will, in due time, yield answers to many of his questions, 183 

yet he makes the claim that the Commission is taking a “gamble” by making a 184 

determination that Rock Island should receive a certificate of public convenience 185 

and necessity (“CPCN”) prior to the RTO studies being completed.  Do you agree?  186 

A. No.  Mr. Naumann’s concern is unfounded.  As I have stated in previous testimony, the 187 

RTOs have direct responsibility for ensuring completion of the studies in order to ensure 188 

interconnection of the Project is accomplished in a manner that does not jeopardize the 189 

reliability of the system.  Further, ComEd has been intimately involved in Rock Island’s 190 

interconnection process at PJM, as can be seen from numerous email and letter exchanges 191 

between ComEd and Exelon staff on the one hand and PJM staff on the other hand 192 

concerning Rock Island’s interconnection request, which ComEd has provided to Rock 193 

Island in discovery in this case.6  ComEd has thus been able to provide to PJM all 194 

information it believes relevant, including comments to PJM on the methods, 195 

assumptions and models used by PJM in the interconnection studies, and fully participate 196 

                                                 
6   Rock Island Exhibit 2.16 contains various e-mails between Exelon or ComEd representatives, on the 
one-hand, and PJM or MISO personnel, on the other hand, or internal to ComEd/Exelon, concerning the 
PJM system impact studies and the MISO No Harm Study for the Rock Island Project.  The e-mails 
included in this Exhibit are just examples of many such e-mails provided by ComEd to Rock Island in 
response to data requests.  ComEd only produced e-mails and other communications dated from October 
10, 2012 forward, but the materials produced demonstrate that ComEd has been fully involved in the 
system impact study process for the Rock Island Project from at least that date to the present time.  
Among other things, ComEd was given the opportunity by PJM, and did, provide to PJM extensive 
comments on the August 2013 SIS Report before the Report was ever provided to Rock Island. 
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in the interconnection study process in accordance with the design of the processes under 197 

the FERC-approved PJM Tariff and associated manuals.   198 

Q. In Mr. Naumann’s rebuttal testimony, as he did in his direct testimony, he argues 199 

that an uncertainty about the Project is that the PJM interconnection studies, 200 

specifically the SIS for the S57/S58 queue positions, the SIS for queue position U3-201 

026, and the Facilities Study for the Project interconnection, either are not complete 202 

or they are complete but the required network upgrades and any operational 203 

limitations are unknown, which he contends would make a decision on Rock 204 

Island’s CPCN by the Commission premature.  What is your response to this 205 

argument?  206 

A. Mr. Naumann’s argument that a decision to issue a CPCN to Rock Island for the Project 207 

is premature due to the status of the PJM (and MISO) interconnection studies is 208 

unfounded.  As I described in my rebuttal testimony, PJM issued a re-tooled SIS in 209 

August 2013 (Rock Island Exhibit 2.13).  In his rebuttal testimony, Mr. Naumann 210 

acknowledges this as a “major change” since he filed his direct testimony (ComEd Ex. 211 

4.0, lines 110-114).  Importantly, the re-tooled SIS significantly reduced the number and 212 

scope of necessary upgrades.  As I described in my rebuttal testimony at lines 316 – 390, 213 

several changes to the modeling assumptions used in the PJM SIS resulted in the cost of 214 

network upgrades to interconnect and operate the Project changing from nearly $500 215 

million per the November 2012 SIS to $24 million per the August 2013 SIS.  This 216 

significant reduction in network upgrades and related costs in the August SIS Report 217 

significantly reduced Mr. Naumann’s purported “uncertainties” associated with system 218 

upgrades and significantly reduced the potential cost impacts for the Project.  219 



Rock Island Exhibit 2.15 
Page 11 of 49  

 
  In regards to the U3-026 System Impact Study and the Facilities Study, I believe 220 

that these studies will show two things:  (1) that for the conditions indicated in which an 221 

operating procedure is needed, the amount of reductions in injection levels will be 222 

significantly less than PJM has initially identified, and (2) the application of dynamic 223 

reactive equipment resolves many of the technical constraints identified in the August 224 

2013 SIS without other mitigations.  I discuss this point in further detail later in this 225 

testimony. 226 

Q. Does the August 2013 SIS Report replace the November 2012 SIS Report for the 227 

Rock Island Project? 228 

A. Yes.  The August 2013 SIS Report completely replaces the November 2012 SIS Report.  229 

The system upgrades and other mitigation actions identified in the November 2012 SIS 230 

Report are not required as a condition of interconnection unless they are repeated in the 231 

August 2013 SIS Report. 232 

Q.  Do you expect there to be another retooled SIS to replace the August 2013 SIS? 233 

A. No, I do not expect any further retool of the August 2013 SIS.   Repeated SIS retools are 234 

triggered by defined events in the PJM Tariff.  At this point in time, the only event that 235 

could trigger a retool study would be if an interconnection request that is ahead of Rock 236 

Island’s queue positions S57/S58 dropped out of the PJM interconnection queue.  237 

However, given that the Project does not have an allocation of costs to fund network 238 

upgrades that were identified in the impact studies of prior-queued requests, there would 239 

be no impact to the Project due to withdrawal of any of the few, queued interconnection 240 

requests that are ahead of the Project’s S57/58 queue positions.  As I explained in my 241 

rebuttal testimony (Rock Island Exhibit 2.11, lines 313-390), the first iteration of the new 242 
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light load criteria (which resulted in the November 2012 SIS Report on the S57/S58 243 

queue positions) required some significant modifications due to subsequent coal plant 244 

retirements and other revisions to assumptions, which then resulted in the August 2013 245 

SIS with the relatively minor upgrade costs required.  Therefore, with the new light load 246 

parameters fully adopted and subsequently modified, and the August 2013 SIS reflecting 247 

significant input from ComEd, there is no basis to expect any further retooled system 248 

impact studies.  249 

 Q. Mr. Naumann testifies in Sections II.A.1 and 2 of his rebuttal testimony that there 250 

are a number of potential operating limitations on the Project that may need to be 251 

implemented to address the remaining reliability violations identified in the August 252 

2013 SIS Report.  As a starting point to discuss these issues, will you define key 253 

terms and describe the organization of the August 2013 SIS Report? 254 

A. Yes.  To start with some simple definitions for clarity, a system intact condition is called 255 

N-0, that is, there are no transmission elements (lines or transformers) taken out of 256 

service.  Taking a single transmission element out of service (a single contingency) is 257 

referred to as N-1.  Taking two transmission elements out of service (with allowable, 258 

intermediate system changes between contingencies) is referred to as an N-1-1 scenario.  259 

 The August 2013 SIS Report (the “Report”)7 is organized to provide the following 260 

information: 261 

1) Attachment Facilities – PJM identifies the equipment necessary to connect the Project 262 

to the ComEd Collins Substation. 263 

2) Steady-State Peak Load Reliability Analysis   264 

                                                 
7 The August 2013 SIS Report was previously provided as Rock Island Exhibit 2.13. 



Rock Island Exhibit 2.15 
Page 13 of 49  

 
a) “Generation Deliverability, Multiple Facility Contingency and Contribution to 265 

Previously Identified Overloads” - PJM identifies the impacts to the PJM system 266 

when the Project is dispatched at the level of requested Firm Transmission 267 

Injection Rights (“FTIR”), 700 MW, requested in queue positions S57/S58, under 268 

peak load conditions.  Any impacts identified in this analysis would require 269 

mitigation through new network upgrades. 270 

b) “N-1-1 Results” – PJM identifies the impacts to the PJM system when the 271 

Project is dispatched at the requested FTIR (700 MW) with more severe, multiple 272 

contingency scenarios, under peak load conditions. 273 

c) “Potential N-1 Violations” – PJM identifies the impacts to the PJM system 274 

when the Project is dispatched at the full Project injection capability (3500 MW) 275 

under a single contingency scenario and peak load conditions. 276 

d) “Potential N-1-1 Violations” – PJM identifies the impacts to the PJM system 277 

when the Project is dispatched at the full Project injection capability (3500 MW) 278 

with more severe, multiple contingency scenarios at peak load conditions. 279 

3) Steady-State Light Load Reliability Analysis 280 

a) “Steady State Voltage Requirements, Generation Deliverability, Multiple 281 

Facility Contingency, Contribution to Previously Identified Overloads” – PJM 282 

identifies the impacts to the PJM system when the Project is dispatched at the 283 

requested FTIR (700 MW) under light load conditions.  Any impacts identified in 284 

this analysis would require mitigation through new network upgrades. 285 

b) “Potential Congestion issues (Customer Facility operation at 3500 MW)” – 286 

PJM identifies the potential congestion impacts to the PJM system when the 287 
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Project is dispatched at the full Project injection capability (3500 MW) under light 288 

load conditions. 289 

c) “Potential Voltage Issues (3500 MW)” – PJM identifies issues with 290 

maintaining system voltages within typical limits when the Project is dispatched 291 

at the full Project injection capability (3500 MW) under contingency conditions 292 

and light load conditions.  293 

4) “Stability and Reactive Power Requirements for Low Voltage Ride Through” – PJM 294 

identifies transient and dynamic instabilities caused by the Project when operating at the 295 

full Project injection capability (3500 MW). 296 

5) “Potential Issues to Adjacent RTO’s” – PJM will identify congestion or overloads that 297 

are caused by the Project on PJM’s neighbors.8 298 

Q.  In the August 2012 SIS Report, does the identification of constraints in the 299 

categories you list above indicate that the Project “fail[s] to meet applicable NERC, 300 

PJM and ComEd standards” resulting in potential unmitigated reliability threats 301 

which could cause “blackouts,” as suggested by Mr. Naumann (ComEd Exhibit 4.0, 302 

lines 129-135, 243), or does the August 2012 SIS Report also identify the solutions to 303 

the problems posed by the potential constraints?  304 

A.  As Mr. Naumann acknowledges, the August 2013 SIS Report also contains PJM’s 305 

proposed mitigations for these scenarios, i.e., it contains steps that can be taken to keep 306 

the potentially unstable situations identified by the SIS from ever occurring (ComEd Ex. 307 

4.0, lines136-142).  The interconnection study process is intended to identify all potential 308 

                                                 
8 PJM has delivered a draft report, produced by MISO, on the MISO system impacts.  The draft report 
was provided to ComEd (and other parties) in Rock Island’s fourth revised response to Data Request 
ComEd-1.28, Attachment 15. 
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constraints and the most efficient resolutions to those constraints so that all applicable 309 

reliability criteria are met.  The process is intended to identify for the interconnection 310 

customers, as well as for the incumbent transmission owner, the equipment that would be 311 

required, costs associated with the equipment, and required operational procedures, to 312 

allow for the most efficient and reliable operation of the grid, consistent with planning 313 

requirements of the RTO and reliability requirements of the applicable NERC Regional 314 

Entity and the utility to which interconnection is being requested.  The identification of 315 

constraints and mitigations in the report is indicative of the fact that all risks identified by 316 

the SIS will be resolved with installation of the specified equipment additions or 317 

modification and/or by the specified operational restrictions.  The study process ensures 318 

the reliable interconnection of new generation and merchant transmission to the grid 319 

consistent with open access.  As a result of this process, there is no threat of “blackouts;” 320 

the SIS and the identified mitigations eliminate any risk of “blackouts.”   321 

Q. Please outline each of the constraints identified in the August 2013 SIS Report and 322 

PJM’s indicated mitigation requirements. 323 

A. This discussion will be rather lengthy and technical, so I have prepared a chart and 324 

provided it as Rock Island Exhibit 2.18.  The Exhibit summarizes each section of PJM’s 325 

August 2013 SIS Report that identifies constraints which are caused by, or may be caused 326 

by, the Project.  For each set of constraints, the Exhibit shows the section of Mr. 327 

Naumann’s testimonies where he discusses the constraints, the mitigation proposed by 328 

PJM in the Report, and the expected mitigation that will result from the more detailed 329 

PJM Facilities Study.   The chart also shows how the proposed mitigation is resolved (as 330 

a result of the mitigation) and where the constraint and its economic impacts are 331 
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discussed in my surrebuttal testimony and/or the surrebuttal testimonies of Mr. Berry 332 

and/or Mr. Moland. 333 

I will start on page seven of the Report where, during a peak load scenario with 334 

the Project operating at the requested 700 MW of FTIR, PJM identified an overload of 335 

the Plano 345/138 kV transformer due to the multiple facility contingency of a 336 

transmission tower with outages of both a 345 kV line (Plano to Electric Junction) and a 337 

138 kV line (Sugar Grove to North Aurora) as a result of the contingency (“Constraint 338 

1”).  This overload is resolved with the installation of an additional 345/138 kV 339 

transformer at the Plano Substation (the “Plano Transformer” discussed in my rebuttal 340 

testimony at lines 245 – 247).  Adding this second transformer will allow power to be 341 

redistributed to both transformers during the aforementioned tower contingency thereby 342 

ensuring that neither transformer is overloaded.  Mr. Naumann does not discuss this 343 

constraint or the proposed mitigation in his rebuttal testimony.  344 

  On page eight of the Report, PJM identifies two overloads (the existing Plano 345 

345/138 kV transformer as discussed above and the Plano 1M to Plano 1I 138 kV 346 

transmission line) that occur during contingencies involving two, separate 345 kV lines 347 

from Plano to Electric Junction (N-1-1); these are Constraint 2 and Constraint 3, 348 

respectively.  Mitigation of these overloads is also accomplished with the installation of 349 

the Plano Transformer as described above.  Mr. Naumann does not discuss these 350 

constraints or the proposed mitigation in his rebuttal testimony. 351 

  On page nine of the Report, in the section titled “Potential N-1 Violations,” PJM 352 

outlines overloads that might occur if the Project was operating at its full 3,500 MW 353 

injection level during a peak load condition.  Mr. Naumann, on lines 298 – 302 of his 354 
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rebuttal testimony, generically describes these overloads.  However, I will detail the 355 

potentially overloaded equipment and mitigations.  The following potential constraints 356 

were determined by PJM during peak load conditions with the Project injecting 3,500 357 

MW: 358 

 Constraint 4: Overload of the Davis 345/138 kV transformer due to the 359 

single contingency outage of the 345 kV line from Braidwood – Davis 360 

(referred to as “EXT_10” in the Report). 361 

 Constraint 5: Overload of the 138 kV line from Davis 2M to Davis R due 362 

to the single contingency outage “EXT_10” described above. 363 

 Constraint 6: Overload of a 138 kV line from Davis B to K3192 due to the 364 

single contingency outage of the 138 kV line from Davis R to Kankakee to 365 

Bradley. 366 

 Constraint 7: Overload of a 138 kV line from Aurora to Batavia due to the 367 

single contingency outage of the 345 kV line from Aurora to Wayne. 368 

 Constraint 8: Overload of another 345/138 kV transformer at Davis due to 369 

the single contingency outage “EXT_10” described above. 370 

 PJM states on page nine of the Report that the violations described above as Constraints 4 371 

through 8, “can be mitigated by redispatch of the customer facility [i.e. the Project] from 372 

3500 MW to 700 MW in less than 30 minutes when system conditions show that the N-1 373 

contingency can cause the overload, i.e., before the contingency occurs.”  Although Rock 374 

Island agrees that this is one means of mitigating these potential overloads, in fact 375 

curtailment of injections by the Rock Island Project into the ComEd grid should not be 376 

necessary under the PJM SCED process.  PJM uses SCED to determine which electric 377 
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generating stations (and, in the case of the Project, DC lines with associated generation) 378 

should be operating in order to minimize the cost of electricity to consumers while 379 

maintaining the security of the electric grid.  As such, it is unlikely that the Project would 380 

be the sole contributor to mitigating Constraints 4 – 8 especially given that wind-381 

generated electricity, like that which will be transmitted to PJM by the Project, is the 382 

form of electricity with the lowest marginal cost and therefore is given priority in the 383 

SCED process.  Recall that the SCED process ensures that the system is secure 384 

(transmission infrastructure is not overloaded) while dispatching the PJM generation fleet 385 

in the most economical manner available. 9  In fact, allowing more expensive generators 386 

to operate while curtailing the wind energy delivered by the Project, provided that 387 

alternative solutions to curtailing the Project’s injected energy are available, would be 388 

contrary to the intent of the SCED.  Nevertheless, and as PJM points out on page nine of 389 

the Report, any requirement for redispatch “will be documented in the Interconnection 390 

Service Agreement.”   391 

  Also on page nine of the Report, PJM outlines 25 constraints (Constraints 9 – 33) 392 

which would occur during multiple contingencies in succession (N-1-1).  PJM outlines 393 

that the mitigation for Constraints 9 – 33 would be the same as that which is described 394 

above for mitigation of Constraints 4 – 8.  Specifically, PJM’s SCED will continuously 395 

monitor the PJM system, including the facilities associated with Constraints 9 – 33, to 396 

ensure that the most economical dispatch, subject to system security, is employed.  397 

Constraints 9 – 33 are also generically discussed by Mr. Naumann in his rebuttal 398 

testimony at lines 298 – 302. 399 

                                                 
9 A detailed explanation of the PJM SCED process can be found on the PJM training site at: 
https://pjm.com/~/media/training/core-curriculum/ip-trans-101/how-pjm-operates-and-dispatches.ashx 
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  On page ten of the Report, PJM begins to discuss the results of the Light Load 400 

Reliability Analysis.  On pages 10 – 12, PJM lists “Potential Congestion Issues” which 401 

include 16 constraints (Constraints 34 – 49) that could occur with the Project dispatched 402 

at 3500 MW during light load and generation conditions.  Just as described above, for 403 

Constraints 4 – 8 and 9 – 33, the potential congestion described by Constraints 34 – 49 is 404 

addressed through the PJM SCED process and therefore would be highly unlikely to 405 

involve redispatch of the power from the Project’s wind generation customers.  406 

Constraints 34 – 49 are generically discussed by Mr. Naumann in his rebuttal testimony 407 

at lines 318 – 328. 408 

  On page 12 of the Report, PJM begins to discuss “Potential Voltage Issues” 409 

identified with the Project at its full 3500 MW injection level during extreme light load 410 

conditions.  PJM explains that there are five contingencies that, under the aforementioned 411 

conditions, result in the inability to “solve” the power flow model.  These non-converged 412 

cases are discussed in Mr. Naumann’s rebuttal testimony at lines 233 – 287 and 325 – 413 

326.  When utilizing a well-conditioned model of the electric system, the inability to 414 

converge to a solution in a power flow model points to possible steady-state voltage 415 

instability.  Per NERC, PJM, and ComEd reliability requirements, as well as the physics 416 

of the electric system, voltage magnitudes should be maintained near nominal levels 417 

during normal operation and under various contingencies.  In the case of the PJM 418 

analysis for the Project, the unsolved power flow cases are likely the result of steady state 419 

voltage instability due to the combination of very light loads in the ComEd region and the 420 

mix of online generation sources while the Project is injecting the full 3500 MW.  The 421 

issues related to these contingencies are addressed through dynamic reactive power 422 
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sources which quickly and automatically adjust system voltages to within normal limits 423 

when abnormal voltages are present.  As discussed below, the Rock Island Project design 424 

studies performed by the Project’s technology vendor, Siemens, have concluded that a 425 

source of dynamic reactive power in the form of a static synchronous compensator 426 

(“STATCOM”) can allow the system to accommodate the Project’s full 3500 MW.  In 427 

fact, Siemens’ studies conclude that the system remains stable during the five 428 

contingencies described in the “Potential Voltage Issues” section of the Report.   429 

Q. Can you describe at a conceptual level what the system stability issues that PJM 430 

identified in the Report are and how the two proposed mitigations would address 431 

the system stability issues? 432 

A. Yes.  Three of the scenarios that were studied by PJM resulted in system instability when 433 

considering the load levels and dispatch within the model used for the study while the 434 

Project was dispatched to the full 3,500 MW.  The scenarios requiring mitigation from 435 

the Project’s stability study included: 436 

1) A fault on the 345 kV transmission line from LaSalle County to Plano with 437 

failure of the circuit breaker that would remove this line from service (and clear 438 

the fault), resulting in a trip of the LaSalle County 345/138 kV transformer (this is 439 

an N-1 scenario since the system was assumed to be intact prior to the fault). 440 

2) Prior outage of the Collins – Plano 765 kV line followed by a fault and trip of 441 

the Collins – Wilton Center 765 kV line (N-1-1). 442 

3) Prior outage of the Collins – Wilton Center 765 kV line followed by a fault and 443 

trip of the Collins – Plano 765 kV line (N-1-1). 444 
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During these scenarios, system voltages at and near the LaSalle Substation (for scenario 445 

1) or the Collins Substation (for scenarios 2 and 3) cannot recover to a steady state which 446 

could represent a potential for voltage collapse.  PJM’s proposed mitigation is to install 447 

two new circuit breakers at the 345 kV LaSalle County Substation with characteristics 448 

that are more responsive to the fault conditions that were studied to mitigate scenario 1.  449 

To mitigate potential instability in scenarios 2 and 3, PJM proposed either:  450 

a) a new 765 kV line from Collins – Wilton Center which would provide an 451 

additional outlet of the power from the Project and would allow continued 452 

operation of the Project during a 765 kV outage at Collins, or 453 

b) reduction of the Project’s injection into Collins to 700 MW when a 765 kV 454 

outage occurs at Collins (either due to maintenance or forced outages).  Reduction 455 

of the Project’s injection to 700 MW after a 765 kV outage at Collins would allow 456 

a second 765 kV outage to occur while allowing for the system to recover to a 457 

stable state.   458 

As discussed in my rebuttal testimony at lines 509 – 511, Rock Island has agreed that the 459 

mitigation described in b) is an acceptable mitigation.  However, as I will discuss later in 460 

this testimony, the level of injections to which the operation of the Project will need to be 461 

reduced in the event of an outage of one of the ComEd 765 kV lines will likely be 462 

significantly higher than 700 MW, and in fact no reduction from the Project’s 3500 MW 463 

capacity may be needed.  Additionally, in his surrebuttal testimony, Mr. Berry describes 464 

the very minor impact of this mitigation on the economic benefits of the Project.   465 

Q. In lines 139 - 142 of his rebuttal testimony, Mr. Naumann refers to the mitigations 466 

that have been proposed by PJM to be taken to prevent potential system instability 467 
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where system conditions may warrant.  Please discuss these two proposed 468 

mitigations and how they can be implemented without compromising operation of 469 

the Project.  470 

A. This portion of Mr. Naumann’s rebuttal testimony is referring to the section in the Report 471 

titled “Stability and Reactive Power Requirements for Low Voltage Ride Through.” The 472 

mitigations referred to above, and discussed in more detail below, address these potential 473 

instability concerns, and should not be confused with the mitigation measures proposed 474 

for the peak and light load steady state analyses which do not consider system transient or 475 

dynamic stability.   476 

First, for purposes of the Report, PJM recommends the reduction of injections 477 

from the Project to not more than 700 MW following the outage of either of the two 478 

existing ComEd 765 kV lines that interconnect at the Collins Substation (i.e. Collins – 479 

Plano and Collins – Wilton Center), which I will refer to as a “765 kV Event.”  PJM has 480 

stated in the Report, “PJM cannot at this time determine how often and under what, if any 481 

conditions the Transmission Interconnection Customer can deliver energy above the 700 482 

MW firm level requested.”  That is, PJM has proposed a limitation of the Project to 700 483 

MW for this mitigation, which was selected solely based on the amount of FTIR 484 

requested by Rock Island in queue position S57/S58, until such time as PJM has the 485 

ability to define the specific system conditions that would necessitate a limit on the level 486 

of injection of energy by the Rock Island Project into the PJM network and what that 487 

level of injection limit would be.  That is, PJM has not identified what level of injection 488 

the Project would ultimately be limited to and what conditions might warrant potential 489 

operating restrictions.   As I will discuss, however, the level to which injections will be 490 
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limited in the event of an outage of one of the ComEd 765 kV lines will likely be much 491 

higher than 700 MW and there may in fact be no reduction required. 492 

 Second, PJM indicated that another, additional mitigation of potential system 493 

instability involves the need to replace two 345 kV circuit breakers at ComEd’s LaSalle 494 

Station.  The cost to replace these two circuit breakers is likely to be in the range of $2.6 495 

million to $3.2 million.10  This mitigation is a relatively minor upgrade that would not be 496 

a significant increase to the overall Project cost.   497 

 Thus, referring to lines 130 – 134 of Mr. Naumann’s rebuttal testimony, PJM has 498 

shown that the NERC, PJM, and ComEd criteria are in fact met through these two 499 

mitigation measures that I have just described. 500 

Q. Do you agree with Mr. Naumann’s characterization of the mitigation techniques 501 

proposed by PJM as “a concept” (ComEd Exhibit 4.0, lines 150 – 174)? 502 

A. Absolutely not.  All of the proposed mitigations are achievable using modern, readily-503 

available equipment and operating practices.  Power electronics coupled with the high-504 

speed communication and controls capabilities of modern day control systems allow for 505 

automatic response to system disturbances.  This is common industry knowledge as it 506 

relates to HVDC and Flexible Alternating Current Transmission Systems (“FACTS”).  In 507 

fact, ComEd is currently engaged in engineering and procurement for a Static VAR 508 

Compensator (“SVC”, a FACTS device) at its Prospect Heights 138 kV substation,11 and 509 

therefore ComEd should be very familiar with FACTS devices.  A SVC uses similar 510 
                                                 
10 Based on the PJM RTEP Network Upgrade list where the 345 kV circuit breakers at Powerton Station 
(“UpgradeID” n1711 and n1712) are estimated to cost $1.29 million each to replace.  I assume this is the 
low end of the range and assumed a 20% adder to get $1.6 million each on the high end of the range.   
Source: http://www.pjm.com/planning/rtep-upgrades-status/construct-status.aspx  
11 This project is listed in the table of ComEd upgrades within PJM’s 2012 Regional Transmission 
Expansion Plan (“RTEP”) in Book 5 at page 72. 
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power electronics as those which will be used for the Rock Island converter stations and, 511 

as I will discuss later in this testimony, in the FACTS devices (i.e. STATCOMs) that 512 

Rock Island will install as part of the Project.  These automated controls, which 513 

effectively minimize the need for operator involvement, will be outlined in appropriate 514 

operating agreements between the RTOs and interconnecting utilities, including ComEd.  515 

Further, as an additional backstop, PJM has assured ComEd of the ability to coordinate 516 

and implement mitigation measures manually.12   517 

Q. Please explain how HVDC technology can be used to implement the mitigation 518 

proposed by PJM for stability concerns identified in the Report. 519 

A. For purposes of this testimony, this explanation is most appropriately provided by way of 520 

example rather than complicated mathematical discussions of control systems.  An 521 

example of the fast controllability of HVDC includes the Basslink HVDC project13 522 

between Australia’s mainland and the island of Tasmania.  The Basslink HVDC project 523 

was implemented with fast-acting operational controls which address stability concerns 524 

that occur outside the timeframe of operator intervention.  With the very weak grid of 525 

Tasmania, certain contingencies require limitation of the injection of power from the DC 526 

line nearly instantaneously; this is called a run-back scheme.  The Basslink project can 527 

also modulate power injections to help enhance the stability of the AC grid.  Specifically 528 

for the Rock Island Project, Siemens has studied the ability to implement run-back 529 

schemes during single contingency (N-1) and multiple, simultaneous contingency (N-2) 530 

                                                 
12  See the August 6, 2013 letter from Susan Ivey of Exelon Corporation to Mike Kormos of PJM and 
letter response dated September 24, 2013 from Mike Kormos of PJM to Susan Ivey of Exelon 
Corporation which was provided by ComEd in response to Rock Island Data Request 3.01 and is 
provided with this testimony as Rock Island Exhibit 2.17. 
13 http://www.ptd.siemens.de/IEE_HVDC_0306.pdf  
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scenarios during heavy power transfers on the Project.  A run-back scheme is 531 

implemented during a scenario with an existing 765 kV Event followed by a fault and 532 

outage of another 765 kV line (i.e., an N-1-1 scenario)  resulting in an extremely weak 533 

grid around the Collins substation and a need to implement a run-back in order to ensure 534 

continued operation of the Project.  Within the detailed studies and simulations, the run-535 

back allowed the Project to recover to 60% of its full output (i.e., 2100 MW) and remain 536 

stable and connected to the ComEd system with the whole of the AC grid also remaining 537 

stable.  No Project run-back schemes were required under N-0 or N-1 conditions.14 538 

Q. What is a STATCOM and how is it used to mitigate some of the concerns listed in 539 

the August 2013 SIS Report?   540 

A. A static synchronous compensator, or STATCOM, is a power electronic based device 541 

that is based upon voltage source converter technology that can provide reactive power 542 

support, and hence voltage support, on a nearly instantaneous basis.   Essentially, a 543 

STATCOM is a device that acts as a variable voltage source to an electrical network – 544 

similar to installing a generator which can provide reactive power in response to system 545 

changes.  The use of power electronics and advanced control within the STATCOM, 546 

however, allows for very quick (within milliseconds) response to system voltage 547 

disturbances.  STATCOMs can either produce or absorb reactive power in order to 548 

stabilize voltage within predetermined ranges.  Due to the very quick response 549 

capabilities of a STATCOM, voltage excursions that occur in either very quick transient 550 

periods or longer steady-state periods can be responded to and corrected.  As discussed 551 

                                                 
14 Rock Island Exhibit 2.19 is a paper that I and others presented at the CIGRE Grid of the Future 
conference on October 22, 2013 which explains these concepts in greater detail.  
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below, the proven STATCOM technology will play a key role in supporting system 552 

voltages during recovery of the Project due to system contingencies. 553 

Q. At lines 142 – 144 of his rebuttal testimony, Mr. Naumann indicates that the 554 

implementation of the mitigation options for the stability issues will affect the 555 

operation of the Project.  Do you agree with his assessment, and, if so, are the 556 

impacts problematic? 557 

A. I agree that operational limitations during the conditions discussed in the Report would 558 

have an effect on the Project, but it would not be problematic. Anytime system conditions 559 

warrant that a particular action be taken, any transmission or generation facility could be 560 

impacted including the Project.  The operational limitations are in place to preserve the 561 

reliability of the Project and the overall grid.  This does not mean the Project is 562 

uneconomic or unreliable or that its ability to deliver electricity from the Resource Area 563 

into the ComEd grid will be materially limited.  Further, any associated impacts of these 564 

operational limitations on the economics of the Project would be borne entirely by Rock 565 

Island.  Mr. Berry will discuss this aspect further in his surrebuttal testimony.  In the next 566 

subsection, I further discuss the potential for impacts on the operation of the Projects due 567 

to the potential operating restrictions. 568 

C. Operating Restrictions 569 

Q.  At lines 98 - 99 of Mr. Naumann’s rebuttal testimony, he indicates that in your 570 

rebuttal testimony, you failed to mention the ability of Rock Island to implement 571 

operating procedures.  Is he correct? 572 

A. No.  Mr. Naumann focuses on a very context-specific part of my rebuttal testimony at 573 

lines 664 - 670 where I am discussing the process for identifying and mitigating any 574 
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potential reliability concerns through system impact studies.  Implicit in mitigation of 575 

reliability concerns is the implementation of appropriate operating guides if they are more 576 

suitable and effective than constructing physical upgrades or new infrastructure.  In both 577 

my direct testimony at lines 453 – 457 and my rebuttal testimony at lines 40 – 42 and 50 - 578 

52, I discuss that one of the significant benefits to HVDC is the fact that fast-acting and 579 

direct controls are inherent to HVDC projects, and to a much greater extent than is 580 

available or feasible for AC system protection.  These controls facilitate the efficient 581 

implementation of automatic operating procedures to mitigate reliability concerns.  582 

Q. Regarding the implementation of operating restrictions, can an HVDC line and 583 

associated generation be controlled within the 30 minute time window indicated by 584 

PJM and discussed by Mr. Naumann in lines 175 – 215 of his rebuttal testimony? 585 

A. Absolutely.  The technical capabilities exist to implement these protocols on the Project 586 

and the associated generation.  Protocols such as this are already in effect on other HVDC 587 

projects worldwide.  Earlier in this testimony I described one example, the Basslink 588 

project, which requires the use of run-back schemes that quickly limit power flows 589 

injected by the Basslink DC line and therefore also require redirection or curtailment of 590 

the generation that was utilizing the DC line during those contingencies that require a 591 

run-back.  A second example is the Pacific DC Intertie which utilizes advanced control 592 

systems to modify the DC line and associated line dispatch levels while monitoring other 593 

remedial action triggers that could require quick curtailment action.  As such, Mr. 594 

Naumann’s concerns that “ComEd cannot be assured that redispatch from 3,500 MW to 595 
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700 MW can be accomplished in 30 minutes”15 are unsubstantiated in his rebuttal 596 

testimony and in fact are unfounded.  597 

Q. Do you agree that the protocol for this redispatch, as described by Mr. Naumann, is 598 

“lengthy”? 599 

A. No, I do not.  Based on my experience with system operations from managing the 24-600 

hour operations engineering desk at the Southwest Power Pool control center, and as 601 

described below, I conclude that Mr. Naumann’s proposed protocol would be achieved in 602 

well under the 30 minute limit indicated by PJM.  Critical aspects of the response, in fact, 603 

will occur within seconds.   604 

Q. Why would this protocol not be “lengthy”? 605 

A. The steps outlined by Mr. Naumann, although reasonable, give a sense that the protocol 606 

would be difficult to achieve within 30 minutes, which is an inaccurate portrayal.  607 

Therefore, Rock Island Exhibit 2.20 was prepared in order to more directly show the 608 

timing to accomplish full redispatch of both the generation utilizing the Rock Island 609 

Project as well as PJM market generation.    Below, I address each step identified by Mr. 610 

Naumann, in sequence, and identify time frames for each step (I have italicized the steps 611 

as described in Mr. Naumann’s rebuttal testimony): 612 

 ComEd and PJM must recognize that the line has tripped and whether any other lines or 613 

elements also have tripped.  This process occurs almost instantaneously.  Within 3-5 614 

seconds of tripping, PJM and ComEd operators would be notified of this occurrence by 615 

the operation of automated alarms.   616 

                                                 
15 ComEd Ex. 4.0, lines 186-178. 



Rock Island Exhibit 2.15 
Page 29 of 49  

 
 PJM must notify MISO of the trip, the need to implement the operating guide, and the 617 

level of reduction required.  Again, this notification would be almost instantaneous.  Both 618 

the PJM and MISO Energy Management Systems are capable of receiving the relevant 619 

trip signals and alarms.  If MISO does not currently receive status signals on the 765 kV 620 

facilities, which are located near the MISO (Northern Indiana Public Service Company) 621 

and PJM (ComEd) seam, sharing of the status signals of these facilities or installation of 622 

the necessary equipment to receive dedicated signals and alarms is a minor effort.  623 

Regardless, even if PJM had to manually notify MISO of the event, this would require no 624 

more than two minutes to do so via telephone or satellite phone communications.  There 625 

would be no need to inform the MISO operator to implement an operating procedure, as 626 

the operating guide would be automated, so that if a 765 kV Event were detected, the 627 

HVDC line would change its injection set-point at a ramp rate agreed upon in the 628 

operating protocol.  Additionally, the controller (i.e., part of the electronic controls – this 629 

is a piece of equipment, not a person) on the windward side (western end) of the Project 630 

would begin curtailing the generation connected to the Project to the appropriate levels in 631 

a pre-specified fashion.  These automated actions would be occurring before or 632 

simultaneously with the operators being notified by the alarms indicating a line has 633 

tripped.  The control system actions I have just described are far from conceptual, and 634 

are, in fact, commonplace in day-to-day real-time operations. 635 

 PJM must determine which generation can be increased to make up for reduction in 636 

energy output from the Rock Island Project, which can be up to 2,800 MW (3,500 MW 637 

less 700 MW).  This requires real-time analysis by PJM to ensure no system violations 638 

occur due to the increase in generation.  PJM is constantly performing real-time analysis 639 
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via its SCED and Real Time Contingency Analysis systems.  The SCED dispatch occurs 640 

every 5 minutes.  Depending on the timing of an event requiring redispatch of the Project, 641 

and the timing of the change in schedule from the Project, the re-dispatch instructions 642 

would be sent by the SCED in five to ten minutes from the occurrence of the event.16   643 

 PJM must notify Rock Island, or its operator, of the requirement to reduce the injection 644 

of energy into Collins to 700 MW.  Again, this would happen nearly instantaneously any 645 

time a 765 kV Event occurred.  The trip signal will be automatically detected by the 646 

Project by sensing the change in system impedance due to the tripped line.  In Mr. 647 

Naumann’s proposed protocol, this would have likely happened in the second step 648 

discussed above.  It could also happen along with the PJM system redispatch if the wind 649 

generation in northwest Iowa is operating under the dispatch of the PJM operator at the 650 

time. 651 

 MISO [or Rock Island] must notify the generators injecting into the MISO end of the 652 

Rock Island Project to reduce their output by the same amount that PJM has directed 653 

Rock Island to reduce on the ComEd (Collins) end.  This step is redundant in that it 654 

would be an automated process per the agreed-upon operating guides and would occur in 655 

the course of the second step described above.  Since the HVDC line and associated 656 

generation in fact will likely be controlled by the PJM SCED, the notification is nearly 657 

instantaneous.  Since the PJM SCED is run every 5 minutes, this would allow for 658 

generators to meet their new economic dispatch targets within 15 - 20 minutes. 659 

                                                 
16 The reason why redispatch instructions might not be able to be sent in the first operation of the SCED 
after the event is because of the timing of when the PJM market pulls real time data for the market 
redispatch.  If real-time data is pulled into the dispatch engine even one second after an outage event then 
the first SCED operation after the event occurs might not consider the required redispatch due to the 
reduction of the Project’s injected power. 
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 PJM, MISO, and Rock Island must agree on the timing of the reduction (how many MW 660 

and how quickly).  Again, this action would be pre-specified by the operating guides and 661 

any attendant seams agreements.  This action would be handled in the aforementioned 662 

PJM SCED and would be occurring within the same 15 - 20 minute time frame. 663 

 The generators injecting into the MISO end of the Rock Island Project must agree to the 664 

ramp down schedule and effectuate the reduction.  Again, this action will be part of the 665 

agreed-to operating guides and the wind generators would respond as they would in the 666 

face of any reliability concern and obey the dispatch instructions of the PJM SCED. 667 

 The final reduction must be completed within 30 minutes.  As can be seen by the timing 668 

of the actions I have described above, a number of which would be occurring 669 

simultaneously with each other, not in sequence, this entire proposed protocol is easily 670 

handled within the PJM market dispatch and governing operating guides or seams 671 

agreements.  The reduction in generation injecting into the Rock Island line and the 672 

corresponding increased generation in PJM in response to a trip would be effectuated 673 

within two cycles of the PJM SCED dispatch and would be fully in effect well within 30 674 

minutes.  Rock Island Exhibit 2.20 shows the steps that occur in order to redispatch the 675 

Rock Island and PJM generation to ensure a generation/load balance is maintained during 676 

system contingencies.  Note that Rock Island Exhibit 2.20 considers unplanned outage 677 

events and therefore is a more conservative response which would not be required in the 678 

event of planned maintenance outages.   679 

I would note, again, that PJM has not specified that the 700 MW limit is the value 680 

of injection which, if exceeded, would give rise to stability concerns during forced 681 

outages of either of the existing Collins 765 kV transmission lines; it is merely the FTIR 682 
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of the Project as previously discussed.  Further analysis by PJM will determine this limit, 683 

which will be no less than, and likely much greater than, 700 MW.     684 

Q. How quickly is a generation/load balance actually achieved? 685 

A. As indicated by my discussion above and shown in Rock Island Exhibit 2.20, 686 

generation/load balance is achieved within 10 minutes of the contingency, which is 687 

necessary to meet applicable NERC standards. 688 

Q.   Does PJM implement similar redispatches for amounts of 2800 MW or higher 689 

elsewhere on its system in an acceptable time period? 690 

A.  Yes.  PJM, in its September 24, 2013 letter to Exelon, states that “PJM has re-dispatched 691 

over 5000MWs of generation in 30 minutes or less.  Additionally, it should be noted, that 692 

during the performance of NERC Category C.3 testing in the baseline RTEP studies PJM 693 

has re-dispatched in excess of 5800 MWs of generation in order to relieve constraints on 694 

the ComEd system.”17  As such, the duration outlined to accomplish the required 695 

redispatch for the operating guide mitigation indicated by PJM in the August 2013 SIS 696 

Report for the Project are entirely reasonable. 697 

Q. Do you agree with Mr. Naumann’s contention, at lines 220 - 225 of his rebuttal 698 

testimony, that until the PJM Facilities Study is complete, the Commission is 699 

gambling that the mitigation for the system stability issues will work in a manner 700 

consistent with Rock Island’s business plans and willingness to build the Project?   701 

A. No.  The Commission is not taking any gambles here by proceeding to issue Rock Island 702 

a CPCN for the Project.  PJM and MISO are charged with ensuring reliable 703 

interconnections and reliable operations and will not expose their systems to additional 704 

                                                 
17 Rock Island Exhibit 2.17. 
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risk by accepting something less than the actions they determine are needed to maintain 705 

the reliability of their systems.  Similarly, Rock Island will not risk unreliable operations, 706 

although in fact Rock Island will have no choice in the matter as it will be required to 707 

agree to and implement the operating procedures and restrictions that PJM and MISO 708 

require to address the stability issues.  As shown in Rock Island Exhibit 2.17, a senior 709 

executive of PJM has stated, in writing, that PJM can readily accomplish the proposed 710 

mitigation by redispatching the required amount of generation and perform appropriate 711 

coordination on the PJM system.   712 

Q. Do you anticipate that limitations on injections from the Project into the PJM 713 

system will in fact be required as mitigations? 714 

A. No.  I expect that, ultimately, the need to limit injections from the Project will not be 715 

required to meet applicable NERC, PJM and ComEd planning standards, as I will explain 716 

in more detail later in this testimony.   717 

Q. Do you agree with Mr. Naumann that, as he states at lines 226 – 232 of his rebuttal 718 

testimony, there are additional operating restrictions indicated in the Report? 719 

A. Yes.  Mr. Naumann spends lines 233 – 302 of his rebuttal testimony describing various 720 

contingencies identified in the August SIS Report which may lead to the need for 721 

operating restrictions.  Each of these issues has been appropriately characterized and their 722 

mitigations identified by PJM as I previously outlined in this testimony.  As far as 723 

proposed mitigations, PJM has only proposed and studied the mitigation of contingencies 724 

by reducing the injections by the Project into the PJM system to the FTIR level requested 725 

by Rock Island with the S57/S58 interconnection requests.  However, as I previously 726 

discussed, PJM did not indicate that the 700 MW limit was based on actual system 727 
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limitations.  Rock Island expects that, upon finalization of the Facilities Study, the 728 

operational limitations will be less stringent or non-existent in this regard, i.e., the 729 

allowed level of injections by the Project into the PJM system in the event of 730 

contingencies will be much higher than 700 MW and likely the full Project injection will 731 

be able to be delivered into the ComEd system subject to the PJM SCED.   732 

Q. Mr. Naumann expresses concern over several non-converged cases in the Report.  733 

(ComEd Exhibit 4.0, lines 233-287.)  Please explain these issues and whether they 734 

should represent an uncertainty for the Commission.  735 

A. Mr. Naumann’s concern over the non-converged cases identified by PJM in the Report is 736 

unfounded for two main reasons:   737 

1) As previously discussed, PJM identified five contingencies that resulted in non-738 

converged power flow cases when studying the Project’s system impacts at 3500 739 

MW of injected power during extreme light load conditions.  The issues related to 740 

these contingencies are addressed through installation of a STATCOM which will 741 

quickly and automatically support system voltages during normal and 742 

contingency conditions.  The STATCOMs that will be installed as part of the 743 

Rock Island Project will ensure the system can accommodate the Project’s full 744 

injection level (3500 MW) during both normal and contingency conditions 745 

including during the five contingencies identified by PJM as creating non-746 

convergence.  PJM’s studies did not include an analysis of the application of 747 

additional fast-acting reactive power control devices such as STATCOMs which 748 

would mitigate the indicated voltage instabilities and eliminate the need for any 749 
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operating guide even under the extreme load and generation dispatch assumptions 750 

modeled within the PJM Light Load Reliability Analysis. 751 

2) Even without consideration of the installation of STATCOMs for the Project, 752 

PJM identified proposed mitigations during these five contingencies based upon 753 

the curtailment of the Project to the requested FTIR level of 700 MW. 754 

Based on actual system simulations we have conducted with our technology vendor, 755 

Siemens, that incorporated the STATCOM into the Rock Island Project, the STATCOM 756 

installed at the eastern converter station connecting to the ComEd system will support the 757 

AC voltage and prevent an AC voltage collapse.  The benefit of the installed 758 

STATCOMs in achieving full power injection of 3,500 MW into the Collins Substation 759 

during contingency conditions is documented in the paper provided as Rock Island 760 

Exhibit 2.19 (see page 6).  As PJM moves forward in the Facilities Study with Rock 761 

Island and conducts further analyses reflecting the use of the STATCOM and associated 762 

controls, I expect that the requirement of reduction in injection levels as a mitigation 763 

action will be minimized and, in most cases, eliminated.   764 

Q. Will the Rock Island Project be able to respond to events automatically with the use 765 

of fast acting reactive devices such as the STATCOM? 766 

A. Yes.  The reaction of the STATCOM and other similar fast-acting reactive power devices 767 

are not dependent upon operator intervention.  These devices are continually sensing 768 

system conditions and react within milliseconds to changes in voltage that may lead to 769 

voltage collapse or other voltage stability events.  These system conditions include 770 

contingency events that, without the use of a STATCOM or similar dynamic reactive 771 

power control device, would cause the need to reduce the injected power from the 772 
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Project.  With the installation and use of a STATCOM or similar dynamic reactive power 773 

control device, however, the need to reduce the injections of power by the Project into the 774 

ComEd grid, as a mitigation measure, will be eliminated.  775 

Q. Do you agree with Mr. Naumann’s rebuttal testimony at lines 256 - 259 that the 776 

Project’s injection would have to be limited “in anticipation of” these contingencies 777 

because certain contingencies are not monitored in real-time? 778 

A.  No.  The STATCOM and HVDC controls would be continually monitoring system 779 

voltages and would provide appropriate voltage support, as described above, if the 780 

circumstances ever warranted, all without operator intervention.  Therefore, as previously 781 

discussed, I do not anticipate that any N-0 or N-1 operating restrictions will be necessary 782 

for the Project at any load levels.  PJM will study, and ComEd will have the opportunity 783 

to review, the system impacts inclusive of the connected STATCOM devices during the 784 

Facilities Study.   785 

Q. Will the installation of STATCOMs significantly increase the Project cost? 786 

A. No.  The installation of STATCOMs is reflected in our latest Project cost estimates 787 

discussed in Mr. Berry’s surrebuttal testimony.  The STATCOMs, as currently specified, 788 

would cost approximately $12 million apiece, and current analysis indicates that between 789 

four and six STATCOMs are needed for the complete Project. 790 

Q. Mr. Naumann states at lines 344 – 349 of his rebuttal testimony that since PJM does 791 

not know the load levels at which reducing output to 700 MW is required, the 792 

Commission cannot know the number of hours that non-firm injections by Rock 793 

Island will be limited.  Should this be a concern for the Commission? 794 
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A. No.  As I discussed above, the stability concerns and resultant operating restrictions 795 

referred to by Mr. Naumann will be resolved through the addition of STATCOMs and 796 

subsequent analyses that reflect the installation and use of these devices.  As a result, 797 

reductions in the injections by the Rock Island Project below 3500 MW will not be 798 

required, or will be required only under very limited conditions, by PJM to resolve these 799 

concerns that are identified in the Report, and even if they are required, they would not be 800 

problematic to the Project as reliability would be maintained.  However, let me 801 

emphasize again that PJM studied the 700 MW level because it is the FTIR level 802 

requested by Rock Island in queue positions S57/S58, not because PJM determined it to 803 

be a limit that needs to be set due to any identified system instability at injection levels 804 

above 700 MW.   805 

Q. Please respond to Mr. Naumann’s assertion in lines 344 – 347 of his rebuttal 806 

testimony that no one knows how deep the reductions in MWs will be, how often 807 

they will occur, the load levels at which reductions will be required, and the 808 

duration of these reductions. 809 

A. PJM has not stated that the 700 MW level used in the Report as the level to which 810 

injections by the Project would be curtailed in the event of a 765 kV Event was 811 

established due to a stability limit or other reliability limit. Rather it was established 812 

based upon the amount of the FTIR request for the S57/S58 queue position.  I have 813 

identified factors, such as the use of fast-acting reactive power equipment and the 814 

controllability of HVDC, that will eliminate or sufficiently mitigate the identified 815 

contingencies without the need for redispatch of (i.e., injection reductions from) the 816 

Project.  From the perspective of reliability, the mitigation issues discussed by Mr. 817 
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Naumann are of minimal risk to the Project in terms of potential additional capital or 818 

operating costs, or operating limitations or restrictions, and are acceptable to PJM. 819 

D. Timing of Additional Studies 820 

Q. Do you agree with the list of studies that remain to be completed as enumerated by 821 

Mr. Naumann on lines 382 - 391 of his rebuttal testimony? 822 

A. Yes.  I agree that these studies (i.e., the re-tool SIS for queue request U3-026, the 823 

Facilities Study for S57/S58 and U3-026, and the MISO “no-harm” study) remain to be 824 

completed.  However, for the same reasons that Mr. Berry and I have previously 825 

discussed with respect to the PJM SIS for S57/S58, I do not agree that these studies have 826 

to be completed prior to issuance of a CPCN by this Commission.  The topics of these 827 

studies are all matters that the respective RTOs will resolve in a manner that preserves 828 

the reliability of their networks, prior to allowing Rock Island to sign an interconnection 829 

agreement for the Project.     830 

Q. What is the timeline and likely outcome of the PJM Facilities Study? 831 

A. It is anticipated that the re-tooled SIS for the U3-026 queue position will be completed in 832 

November 2013 and therefore the Facilities Study for both the S57/58 and U3-026 queue 833 

positions (a single, combined study) can commence soon thereafter.  My previous 834 

estimate for completion of the Facilities Study, as described in my rebuttal testimony at 835 

lines 645 – 648, was based on a PJM Tariff target of 180 days from the August 836 

conclusion of the S57/58 re-tooled study.  Since ComEd has requested PJM to provide a 837 

better time estimate and ComEd is directly involved in the Facilities Study, Rock Island 838 

has no reason to deviate from the assumption laid out in lines 418 – 421 of Mr. 839 

Naumann’s rebuttal testimony which provides for a study conclusion six to twelve 840 
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months from November 2013.  The prior May 2014 estimated completion date in the 841 

Facilities Study Agreements for the S57/58 and U3-026 queue positions was determined 842 

based on the November 2012 SIS results which included the need to build a new 765 kV 843 

line to accommodate the Project.  This need no longer exists and therefore rather than 844 

relying on the original May 2014 estimated completion date (which was established in 845 

November 2012) from that Facilities Study Agreement, Rock Island focused on the PJM 846 

Tariff target timelines.  847 

  I am confident that the Facilities Study, with its more detailed analysis of system 848 

stability using Siemens-developed models of the Rock Island Project and associated 849 

equipment, will result in a reliable interconnection of the Project without the need for an 850 

operating guide in anticipation of common planning contingencies.  Further, and to the 851 

intent of the Facilities Study, the results of the study will outline a more detailed timeline 852 

and cost estimate for the facilities (both Attachment Facilities and network upgrades) that 853 

are needed in order to accommodate the Project’s interconnection. 854 

Q. What is the timeline for completion of the MISO No Harm Study and what will be 855 

its outputs? 856 

A. Based on the MISO No Harm Study Agreement, and as I discuss at lines 649 – 654 of my 857 

rebuttal testimony, it is still expected that the MISO No Harm study will be completed 858 

between December 2013 and March 2014, barring any unforeseen delays.  This timeline 859 

allows for system impacts to be identified and a draft report to be reviewed by interested 860 

stakeholders.  Following review of the impacts, mitigation measures will be developed by 861 

Rock Island in order to ensure that impacts to the MISO and surrounding electric systems 862 

do not degrade system reliability.  These mitigation measures will include a combination 863 
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of system reinforcements and/or operating agreements that advise as to how generation 864 

that is connected to the Project will need to operate during faults on the DC line or within 865 

the nearby AC network.  Should it be determined that system reinforcements within the 866 

MISO system are a desirable mitigation measure, a Facilities Study will be conducted for 867 

those reinforcements to provide more detailed timelines and cost estimates to build those 868 

reinforcements.  At this time Rock Island believes that an operating agreement to dictate 869 

how the Project’s interconnected generation will operate during faults is likely to be a 870 

more appropriate and efficient measure to mitigate impacts to the MISO and surrounding 871 

systems (as opposed to new network upgrades) and therefore a Facilities Study that will 872 

be conducted by MISO and MidAmerican Energy will involve only the facilities needed 873 

to interconnect the Project to the MidAmerican Energy network.  Inclusive of 874 

development of mitigation measures, if any, and a Facilities Study for the interconnection 875 

facilities for the Project to interconnect to the MidAmerican Energy network, the MISO 876 

studies should be complete before the end of 2014. 877 

E. Rock Island Transformation Facilities 878 

Q. Please respond to Mr. Naumann’s concerns, as indicated on lines 448 – 479 of his 879 

rebuttal testimony, regarding the location of the Rock Island Project’s 345/765 kV 880 

transformers for the interconnection to the ComEd grid. 881 

A. In my rebuttal testimony I laid out three options for the interconnection from the Project 882 

to the ComEd system.  As Mr. Naumann indicates, the tapping of the lines adjacent to the 883 

Project’s eastern converter station site is no longer an option, because PJM has 884 

determined that this would be a Material Modification (per the PJM Tariff) to the 885 
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interconnection request.  PJM advised Rock Island of this determination subsequent to 886 

the date that our rebuttal testimony was filed.   887 

Additionally, in his rebuttal testimony at lines 478 - 479, Mr. Naumann has 888 

advised that ComEd will not agree to have Rock Island’s transformers located within the 889 

Collins Substation.  As a result, I concur with Mr. Naumann that the only remaining 890 

option from those that I listed in my rebuttal testimony is to locate the transformers at a 891 

site near the Collins Substation.  This remaining option is feasible for Rock Island.  Rock 892 

Island’s Preferred Route (as well as its Proposed Alternative Route) encompasses 893 

placement of Rock Island’s transformers outside, but adjacent or near to, the Collins 894 

Substation, so this topic should be a non-issue for the Commission in this case. 895 

Q. At lines 482 – 483 of his rebuttal testimony, Mr. Naumann states that Rock Island 896 

does not have a concrete plan for securing land where the transformers would be 897 

located.  Is this correct?   898 

A. No.  In fact, the 345/765 kV transformers could be located at Rock Island’s eastern 899 

converter station site, along with the converter station, and Rock Island could build 765 900 

kV lines from the converter station to the Collins Substation along the route approved by 901 

the Commission.  Rock Island currently possesses the necessary land control at the 902 

Illinois converter station site to implement this approach.  However, while that is an 903 

option, Rock Island is currently pursuing purchasing land in the vicinity of the Collins 904 

Substation on which Rock Island’s transformation facilities can be located. 905 

Q. At lines 500 - 502 of his rebuttal testimony, Mr. Naumann makes the assertion that a 906 

delay in acquiring land for the transformers will further delay the PJM Facility 907 

Study and a full evaluation of the Project.  Is this correct?  908 
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A. No.  In regards to physically interconnecting the Project (as opposed to system upgrades), 909 

the PJM Facilities Study, as did the SIS, will focus on the Attachment Facilities (per the 910 

August 2013 SIS Report) that are required to connect into the Collins 765 kV Substation.  911 

Specifically, the Facilities Study will specify where we must dead-end our facilities and 912 

which breaker slots we will tie into the 765 kV bus.  The location of the Project’s 913 

transformation facilities is irrelevant to this study.  Rock Island will acquire enough land 914 

for the transformation facilities to allow for appropriate ingress and egress of all lines.  915 

The same process would apply if Rock Island were to keep the transformation facilities 916 

within its converter station site and construct a 765 kV line(s) directly to the Collins 917 

Substation.   918 

IV. RESPONSE TO ILA WITNESS DR. MARSHALL 919 

Q. ILA witness Dr. Marshall contends that you do not have the appropriate 920 

educational background to discuss magnetic field impacts on plants.  Do you agree? 921 

A. No.  It is entirely within my educational background and experience to review published 922 

scientific reviews and assessments of electric and magnetic field (“EMF”) impacts on 923 

plants and testify to my observations based on review of those publications.  Specific 924 

educational background is only relevant to a de novo interpretation of scientific data on 925 

plant life, which I do not purport to do here.  As I describe in my rebuttal testimony at p. 926 

44 lines 967 - 969, the scientific reviews I reference found no evidence that static or 927 

direct current (“DC”) EMF cause adverse effects on humans, plants, or animals.  These 928 

observations remain valid even at levels of much higher magnitude than those produced 929 

by a HVDC transmission line with the characteristics of the Rock Island Project. 930 
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Q. ILA Witness Dr. Marshall states that all studies cited by you in your testimony are 931 

based solely on human health in regards to EMF impacts.  Is this correct? 932 

A. No.  The comprehensive review of EMF research by the World Health Organization 933 

(“WHO”) Working Group that I cited in my rebuttal testimony considered studies on 934 

plant cell membrane physiology (WHO, 2006, p. 77), plant cell growth and viability 935 

(WHO, 2006, pp. 86), and potential genotoxic effects on plant cells (WHO, 2006, p. 96).  936 

The WHO’s expert panel did not indicate any concerns about a negative EMF impact on 937 

plant material based on these data.  It is also noteworthy that the levels of DC magnetic 938 

fields considered by the WHO Working Group are far higher (1 millitesla [“mT”] to 780 939 

mT) than the earth’s own geomagnetic field or the magnetic field associated with DC 940 

transmission lines (~0.05 mT).   941 

My rebuttal testimony at page 43, lines 948-949, also mentions the International 942 

Commission on Nonionizing Radiation Protection (“ICNIRP”) as having reviewed and 943 

summarized the research on exposure to static or slowly-varying fields.  ICNIRP, an 944 

affiliate of the WHO, has reviewed and recommended guidelines for human exposure to 945 

DC EMF.  The guidelines developed by ICNIRP take a broad view of human health risk 946 

assessment by considering the environmental impacts of EMF based on the rationale that 947 

any adverse impacts on the environment will adversely affect human health.  Specifically, 948 

ICNIRP commissioned a paper by G. Soja entitled Impacts of EMF on Plants.  This 949 

review considered both controlled environment and field studies of extremely low-950 

frequency EMF with frequencies of 50/60 Hertz (“Hz”) and DC EMF from experimental 951 

sources and from AC and DC transmission lines.  The review did not identify any 952 

consistent adverse effects of these exposures on plant yield or health indices.  ICNIRP 953 



Rock Island Exhibit 2.15 
Page 44 of 49  

 
included Soja’s paper, among others, in a 2000 publication titled Effects of 954 

Electromagnetic Fields on the Living Environment (ICNIRP, 2000).  That publication did 955 

not identify any adverse effects of EMF on the environment (including plants) that would 956 

provide a basis to modify ICNIRP’s assessment of the potential effects of EMF based on 957 

human or animal studies.  958 

Q. Has Clean Line Energy Partners undertaken any additional measures to investigate 959 

the effects of EMF on plant life?  960 

A. Yes.  In May 2011, Clean Line Energy Partners commissioned biological scientists at 961 

Exponent to prepare a fact sheet titled Understanding Electric and Magnetic Fields of 962 

HVDC Lines, which is available on the Rock Island Project’s website.18  The fact sheet 963 

summarizes two comprehensive studies conducted for a division of the U.S. Department 964 

of Energy as follows: 965 

A ±400 kV DC line did not affect crops, vegetation, or nearby 966 
wildlife; nor were the fields perceived by persons walking on the 967 
right of way.” (Griffith, DB 1977. Selected Biological Parameters 968 
Associated with a ± 400kV DC Transmission Line in Oregon.  A 969 
Report by the Western Interstate Commission for Higher Education 970 
for the Bonneville Power Administration, Portland, OR) [emphasis 971 
added]. 972 
 973 
No differences were found between cattle and crops raised under 974 
±500 kV DC transmission lines and those raised away from the 975 
lines.” (Raleigh RJ. 1988. Joint HVDC Agricultural Study: Final 976 
Report. Oregon State University.  Report for Bonneville Power 977 
Administration) [emphasis added]. 978 

 979 

Q. Dr. Marshall states that “He [Dr. Galli] ignores a significant body of research where 980 

the impacts of power lines on crop growth have been studied.  Many such studies 981 

                                                 
18 http://www.rockislandcleanline.com/sites/rock_island/media/docs/EMF_FactSheet.pdf.  
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indicate negative impacts to some crops but not to others.” (ILA Exhibit 1.2 REV, 982 

lines 310-312).  Please respond. 983 

A.   My rebuttal testimony does not purport to discuss individual studies but instead considers 984 

reviews by relevant agencies.  The reviews I considered did not ignore research on plant 985 

studies.  Of the reviews I considered, Soja’s ICNIRP-commissioned paper on the Impacts 986 

of EMF on Plants contradicts Dr. Marshall’s suggestion that EMF presents a negative 987 

impact on crops.  Despite Dr. Marshall’s reference to a “significant body of research” 988 

concerning the impacts of power lines on crop growth, he only cites two documents to 989 

support his proposition that a DC power line produces adverse effects on plant life (ILA 990 

Exhibit 1.2 REV, p. 17, lines 312-316).19  However, the studies he references involve 991 

exposure to 60-Hz EMF from AC transmission lines, not exposure to static EMF 992 

produced by DC transmission lines.  In citing these documents, Dr. Marshall mistakenly 993 

assumes that studies of AC transmission lines are directly relevant to DC transmission 994 

lines.  The difference is important because static EMF produced by DC transmission lines 995 

in normal operation are unable to induce significant voltages and currents in conducting 996 

objects, including plants.  Accordingly, the studies referenced by Dr. Marshall cannot 997 

support the proposition that DC power lines produce an adverse effect on plant life.   998 

 Even assuming that AC transmission lines are relevant to DC transmission lines 999 

for determining potential adverse effects of EMF, the two documents cited by Dr. 1000 

Marshall do not provide reliable support for the proposition that 60-Hz EMF from AC 1001 

transmission lines is harmful to plant life.  First, Dr. Marshall ignores the review of four 1002 

                                                 
19 The two studies include a field study published in Right of Way magazine (Parsch and Norman, 1988) 
and an unpublished Ph.D. thesis synopsis (Sonasekaran, 2007).   
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previous studies in the Parsch and Norman (1988) field study (i.e., Hodges and Mitchell, 1003 

1979; Hodges and Mitchell, 1980; Greene, 1981; Osborn et al., 1982) as having shown no 1004 

significant effects of AC transmission lines on plant yield, development, or any other 1005 

parameter evaluated.  Second, the Parsch and Norman field study did not distinguish 1006 

between effects on crop yield that were related to EMF and those related to ineffective 1007 

aerial treatment.  This important distinction was, however considered in the analysis by 1008 

Soja (2000).  Furthermore, Parsch and Norman state “…while there was a significant 1009 

yield difference between fields, no significant yield difference was detected for rice or 1010 

soybeans within fields due to a wire effect” (p. 17).  Parsch and Norman concluded that 1011 

for cotton, the third crop analyzed for crop yield, yields under the power lines “ranged 1012 

between 73% and 100% of yields away from the power line” (p. 17).  For example, the 1013 

difference could simply reflect sampling error or insufficient sample size (only seven 1014 

cotton fields were sampled, whereas 12 rice fields and 15 soybean fields were sampled).  1015 

Additionally, Parsch and Norman failed to make any adjustments for other potential 1016 

confounding factors, including the similarity of physical and chemical soil conditions, 1017 

seed sowing, and nutrient supply, and no consideration or adjustment was made for 1018 

potential confounding factors, including the similarity of physical and chemical soil 1019 

conditions, seed sowing, nutrient supply, and plant protection. 1020 

 Third, the Somaskekaran Ph.D thesis cited by Dr. Marshall titled “Effect of 1021 

Electromagnetic Fields on Some Selected Crop Plants,” does not provide credible 1022 

evidence of an adverse impact of EMF on crop plants.  The study itself is suspect 1023 

because, based on review of the U.S. National Institutes of Health PubMed database, it 1024 

does not appear that the author of this thesis has published his research in a peer-1025 
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reviewed scientific journal.  The process of peer review by independent experts in an 1026 

academic field helps to ensure that articles published in scholarly journals meet minimum 1027 

standards for quality.  Typically, scientists evaluating research for risk assessment or 1028 

regulatory purposes only consider studies published in peer-reviewed scientific journals 1029 

(IARC, 2002).  I have been unable to review and independently verify the quality of the 1030 

thesis because the complete paper is not retrievable through an internet search (nor was it 1031 

provided by ILA in response to a data request, so I therefore presume that Dr. Marshall 1032 

has not read the full thesis either).  However, my review of an 8-page synopsis, provided 1033 

by ILA in response to a data request, of the thesis reveals that the magnitude of the 1034 

electric field calculated for the 110 kV and 230 kV AC transmission lines is impossibly 1035 

high (211 kV/m and 442 kV/m, respectively).  The National Institute of Environmental 1036 

Health Sciences describes the typical level of an AC electric field under a 115 kV 1037 

transmission line as 1.0 kilovolts per meter (kV/m) and under a 230 kV transmission line 1038 

as 2.0 kV/m (NIEHS, 2002).   1039 

Additionally, the synopsis of the thesis indicates that only four potted plants were 1040 

placed near the transmission lines in Phase 1 and Phase 2 experiments and four plants 1041 

were placed further away in this study.  This sample size is too small to draw any firm 1042 

conclusions given the author’s observation that the results of Phase 1, Phase 2, and Phase 1043 

3 experiments each “showed variations among themselves” (pp. 5-7).  The number of 1044 

samples studied in the Phase 3 and Phase 4 experiments was not given in the synopsis.  1045 

The fourth and final experiment is inconclusive due to differences between the type and 1046 

number of plant species studied.  1047 
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In summary, my rebuttal testimony shows that I appropriately relied upon reviews 1048 

by national and international agencies as to the potential effects of DC EMF with 1049 

appropriate consideration afforded to studies of plant materials.  Based on my assessment 1050 

of those reviews, EMF associated with DC transmission lines does not produce an 1051 

adverse effect on plant life.  Dr. Marshall’s testimony does not alter my conclusions 1052 

because the studies he cites are not applicable to DC lines and suffer from additional 1053 

technical limitations.    1054 

Q. Turning to a separate topic in Dr. Marshall’s rebuttal testimony, he asserts that Mr. 1055 

Adam of Kiewit does not have sufficient experience to effectively manage the 1056 

construction of the Rock Island transmission line.  (ILA Exhibit 1.2 REV, pages 2-3, 1057 

lines 13-42).  Are these concerns well-founded? 1058 

A.   No.  As Mr. Adam describes in his surrebuttal testimony, he does have extensive relevant 1059 

experience.  Further, in selecting Kiewit as the construction contractor for the Project, 1060 

Rock Island is not relying solely on the experience of Mr. Adam or of any other 1061 

individual employee, but rather also on the combined experience and expertise of the 1062 

entire Kiewit organization.  Mr. Adam’s surrebuttal testimony describes relevant 1063 

experience of the Kiewit organization.   1064 

  Contrary to Dr. Marshall’s suggestion, Mr. Adam’s experience on transmission 1065 

projects of shorter length than the Rock Island Project is not irrelevant. What is relevant 1066 

is that Mr. Adam and Kiewit have constructed transmission line, pipeline and other linear 1067 

infrastructure projects in agricultural and other rural areas.  These projects provide 1068 

experience in working under the circumstances and performing the tasks required on 1069 

transmission projects in rural and agricultural areas, such as building access roads, 1070 
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bringing vehicles, equipment and materials onto the land, avoiding or minimizing soil 1071 

compaction and mitigating its impacts, locating and avoiding impacts to drainage tile, and 1072 

preventing erosion.  The fact that the Rock Island Project is longer than previous projects 1073 

simply means that these situations will be encountered and dealt with a greater number of 1074 

times across the Project route.  1075 

Q. Does this conclude your prepared surrebuttal testimony? 1076 

A. Yes, it does. 1077 


