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I. PURPOSE AND SUMMARY 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.   11 

Q. What is the subject matter of this rebuttal testimony? 12 

A. I am responding to various issues raised in the direct testimonies of ICC Staff witness 13 

Yassir Rashid, Commonwealth Edison (“ComEd”) witness Steven Naumann, Illinois 14 

Landowner Alliance (“ILA”) witness Dr. Jeffrey Gray, and certain issues raised by 15 

landowner witnesses.  In support of my rebuttal testimony, I am submitting additional 16 

exhibits identified as Rock Island Exhibits 2.12, 2.13 and 2.14, which were prepared 17 

under my supervision and direction. 18 

II. ALTERNATIVES TO THE ROCK ISLAND PROJECT  19 

Q. What is your response to ICC witness Rashid’s request at page 9, lines 198 – 209 of 20 

ICC Exhibit 1.0 that Rock Island compare the costs of an alternating current 21 

(“AC”) transmission line as an alternative to the technology used in the Rock Island 22 

Project?   23 
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A. First, I assume that Mr. Rashid is referring to a hypothetical alternative.  To the best of 24 

our knowledge, there is no AC alternative to the Rock Island Project being planned or 25 

under consideration by any utility or merchant developer.  In any event, Rock Island has 26 

not evaluated an alternative project to the Rock Island Project using AC technology, 27 

because AC technology is an inferior technology for our objectives as discussed below.  28 

Rock Island’s business model involves delivering significant amounts of the best 29 

renewable resources from wind rich areas in the middle of the country and delivering 30 

those resources over long distances to markets that do not have access to those resources.  31 

The most efficient means to transfer bulk amounts of electrical energy over distances 32 

beyond approximately 300 miles is by using high voltage, direct current transmission 33 

(“HVDC”).  In my direct testimony, I discussed the cost, reliability, and operational 34 

benefits of using HVDC technology, as opposed to AC technology, for this application of 35 

providing a link between variable, renewable energy resources to a market with little 36 

access to these resources, which I recap here: 37 

(1) HVDC lines can transfer significantly more power with lower line losses over 38 

longer distances than comparable AC lines;  39 

(2) HVDC technology gives the operators direct control of energy flows, which 40 

makes HVDC particularly well-suited to managing the injection of variable 41 

wind generation; 42 

(3) HVDC lines, unlike AC lines, will not become overloaded by unrelated 43 

outages, because the amount of power delivered is strictly limited by the DC 44 

converters at each end of the HVDC line, thereby reducing the likelihood that 45 

outages will propagate from one region to another;  46 
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(4) HVDC lines utilize narrower rights-of-way and fewer conductors than 47 

comparable AC lines, thereby making more efficient use of transmission 48 

corridors and minimizing visual and land use impacts. 49 

(5) HVDC lines can dampen power oscillations in an AC grid through fast 50 

modulation of the AC-to-DC converter stations and thus improve system 51 

stability; and 52 

(6) HVDC lines complement AC networks without contribution to short circuit 53 

current power or additional reactive power requirements. 54 

It is a well-known fact among experienced power systems engineers that HVDC is the 55 

most efficient way to move large amounts of power long distances.   56 

Finally, as a hypothetical exercise, to address Mr. Rashid’s concern, I would like 57 

to provide an example of how an HVDC alternative compares to possible AC 58 

alternatives.  The primary assumption in this exercise is that 3,500 MW is to be delivered 59 

over 500 miles.  Another major assumption would include series compensating 345 kV or 60 

500 kV AC alternatives so that they can achieve twice the surge impedance loading 61 

(“SIL”).1 My remaining assumptions can be found in Rock Island Exhibit 2.12.  In 62 

summary, it would require at least five (5) series compensated 345 kV AC circuits, at 63 

least two series compensated 500 kV circuits, or at least one (1) 765 kV circuit (though a 64 

single circuit may not satisfy N-1 reliability criteria, so a second circuit may be desired).  65 

                                                 
1 SIL for a 345 kV single circuit line is assumed to be 400 MW.  SIL for a single circuit 500 kV line is assumed to 
be 900 MW.  SIL for a single circuit 765 kV line is assumed to be 2400 MW but assumed to be able to reach 1.33 x 
SIL without series compensation. 
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The costs2 of these solutions are shown below in the chart as well as the capitalized cost 66 

of losses for each solution.      67 

Solution to Transmit 3,500 MW, 500 miles 
(Transmission Line + Necessary Equipment) 

Cost  
($ billion) 

Loss Costs 
( $ million) 

Five, single circuit 345 kV transmission lines 5.96 876.4 
Two, double circuit 345 kV transmission lines  5.45 876.4 
Two, single circuit 500 kV transmission lines 3.79 784.7 
One, double circuit 500 kV transmission line 3.01 784.7 
One, single circuit 765 kV transmission line 2.37 584.2 

One, +600 kV HVDC bi-pole system 2.15 384.0 

While the example presented is somewhat hypothetical in nature, it shows the clear cost 68 

benefit of an HVDC project to an AC project.  69 

Mr. Detweiler will further discuss the least cost perspective of the Project in his 70 

rebuttal testimony.  71 

Q. Can you elaborate further on the efficiencies associated with HVDC?  72 

A. Yes.  Lower line losses are just one aspect of the efficiencies of HVDC in long-haul 73 

transmission versus utilizing AC.  Most overhead transmission lines utilize what is called 74 

ACSR (Aluminum Conductor Steel Reinforced) conductor.  ACSR is a stranded 75 

aluminum conductor for good conductivity with a stranded steel core for strength.  76 

Conductors, in general, offer a greater resistance to alternating current than they do to 77 

direct current; the factors related to this increase are (1) skin effect, (2) proximity effects, 78 

and (3) hysteresis and eddy current effects for ACSR.   79 

At this point in time, we have selected what is referred to as ACSR Bluebird 80 

(2156 MCM) as the conductor for the Project.  The Bluebird conductor is 1.762 inches in 81 

diameter.  The DC resistance at 25 degrees Celsius is approximately 0.04299 ohms/mile.  82 

                                                 
2 Assumed cost inputs are primarily from publicly available sources and typically used for budgetary purposes.  
Inputs for this comparison are not drawn from costs that have been presented in other testimony in this docket; 
however these costs are indicative for comparative purposes.  
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The 60-Hz AC resistance is 0.0477 ohms/mile.  This is about an 11% difference in 83 

resistance to the advantage of DC over AC.  Line losses are equal to the square of the 84 

current through the line multiplied by the resistance of the line; hence a reduction in 85 

resistance of 11% translates into a proportionate reduction in losses for a given 86 

magnitude of current.   87 

Again, though, this reduction in resistive losses in the line is only one aspect of 88 

the efficiencies gained on long-haul HVDC.  The ability to load up long, AC transmission 89 

lines due to SIL limitations, angular stability concerns, and large reactive power 90 

requirements can become a huge detriment to AC lines once you exceed roughly 250 – 91 

300 miles.  Large reactive power requirements of long AC lines means that less of the 92 

line is utilized to move real power and significant reactive power requirements are 93 

present which introduce associated reactive losses.  This aspect is clear from the previous 94 

hypothetical example in which series capacitors are required to achieve a loading of 95 

roughly twice the SIL of the AC lines.    96 

III. NEED FOR THE PROJECT TO PROVIDE ADEQUATE, RELIABLE AND 97 
EFFICIENT SERVICE 98 

Q. What is your response to ICC Witness Rashid’s statement on page 3, lines 65-67, 99 

and page 8, lines 180-184, of ICC Exhibit 1.0 that Rock Island has not demonstrated 100 

that the Project is needed to maintain the reliability of the electric system in Illinois?  101 

A. The Rock Island Project is not intended to prevent the bulk power system from falling 102 

below some predetermined, minimum level of reliability.  However, the Project is being 103 

developed in order to provide adequate and efficient service to customers by enabling 104 

significant new renewable energy resources to be developed in the Resource Area and 105 

have their output delivered to Illinois and the PJM network and to provide a means for 106 
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load serving entities within PJM to obtain and provide electricity from renewable 107 

resources, and a more diversified and cleaner mix of resources, to their customers.  108 

Further, as I have explained, HVDC technology is clearly the more efficient technology 109 

for transferring large amounts of electricity from renewable resources (in fact, from any 110 

resources) over a long distance such as from the Resource Area to northeastern Illinois.  111 

Therefore, if Mr. Rashid is stating that the Project is not needed to provide adequate and 112 

efficient service to customers, I do not agree with him.   113 

  However, focusing specifically on the benefits of the Project in terms of reliable 114 

service, Rock Island has presented evidence that the Project will improve certain 115 

reliability metrics, as discussed by Mr. Januzik in both his direct testimony and his 116 

rebuttal testimony in this docket. 117 

Q. Will the Rock Island Project provide a reliability benefit to the electric system in 118 

Illinois? 119 

A. Yes.  As discussed in the direct testimony and rebuttal testimony of Rock Island witness 120 

Len Januzik – and as I summarize here – the addition of a new transmission path that did 121 

not previously exist for additional energy resources to access consumer demand (load) 122 

will increase the reserve margin of the area where that demand is located.  Additionally, 123 

Mr. Januzik shows that there is an increased transfer capability provided by the Project.  124 

Both of these metrics show a benefit to reliability.  Even if the area to which the new 125 

transmission path is being connected can currently meet its minimum reserve margin 126 

requirements this does not mean that the addition of the new path is unnecessary, 127 

unwarranted or not beneficial in terms of reliability.  Further, even if the main driver for a 128 

given transmission project is not to specifically increase transfer capability or reserve 129 
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margins, those benefits quite likely still exist.  In the case of the Rock Island Project, the 130 

reliability of the Illinois electric grid will, in fact, be enhanced with the interconnection of 131 

the Project to the PJM network. 132 

IV. SINGLE-POLE STRUCTURE PARAMETERS 133 

Q. What is your response to ICC witness Rashid’s request on page 12, lines 261-265 of 134 

ICC Exhibit 1.0 that Rock Island provide updated information on structure 135 

placement given that Rock Island has committed to the use of only single-pole 136 

structures to support the conductors of the DC transmission line except in certain 137 

instances where it would be impractical to using single-pole structures (e.g. heavy 138 

angles, dead-end structures, and river crossings)? 139 

A. The decision to commit to using single-pole structures (that is, steel monopole or lattice 140 

mast (sometimes referred to as truss structures) will not change the parameters described 141 

in my direct testimony (Rock Island Exhibit 2.0, Lines 599-607 and 625-697) concerning 142 

the structure heights, spans, right-of-way requirements, and expected number of 143 

structures per mile for the Project.  In my direct testimony I explained that single-pole 144 

(monopole) structures have a typical span of 1200 feet, heights in the range of 100 to 175 145 

feet depending on terrain topology, a typical right-of-way requirement between 145 and 146 

175 feet and an average placement of roughly five, single-pole structures-per-mile.  147 

Estimates of costs and rights-of-way requirements presented by Rock Island in its 148 

Petition and direct testimony in this docket were made utilizing the assumption of small-149 

footprint structures. 150 

V. PJM INTERCONNECTION STUDY AND MISO NO HARM AND AFFECTED 151 
SYSTEM STUDIES 152 

 153 
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Q. What is the subject matter of this portion of your rebuttal testimony? 154 

A. I am responding to the direct testimony of ComEd witness Steven Naumann and ILA 155 

witness Jeffrey Gray concerning the status of interconnection studies being conducted by 156 

PJM and “no harm” and “affected system” studies being conducted by MISO concerning 157 

the Project. 158 

Q. What is the ultimate objective of the PJM and MISO study processes that are 159 

discussed by Mr. Naumann and Dr. Gray? 160 

A. The interconnection study processes within PJM and MISO are meant to ensure that a 161 

reliable interconnection is achieved and all associated impacts are identified and 162 

mitigated.  Overall, the processes involve many stakeholders and hundreds, if not 163 

thousands, of man-hours of studies and reviews and will certainly lead to an 164 

interconnection that will not degrade the reliability of the system.   165 

  In our rebuttal testimonies, Mr. Berry and I will show that the “uncertainties” 166 

cited by Mr. Naumann are overstated and in any event, do not support his overall position 167 

that the Commission cannot proceed to consider and grant Rock Island’s Petition in this 168 

case until these “uncertainties” are resolved. 169 

A. PJM Interconnection Studies 170 

Q. Before addressing specific points raised by Mr. Naumann and Dr. Gray about the 171 

PJM interconnection study process for the Project, please provide an overview of 172 

the chronology of the PJM interconnection study processes for the interconnection 173 

queue positions held by Rock Island, up to the time of your rebuttal testimony. 174 

A. Let me start by explaining the PJM study process as it relates to the studies that were 175 

performed for the Project.  The PJM generation and merchant transmission queue 176 
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interconnection processes are performed together and by queue priority on a “first-in, 177 

first-out” basis.  Requests that are accepted into the interconnection process are studied in 178 

groups that are identified with a letter (e.g., “S”, which would come after “R”) or a letter 179 

and a number (e.g., “U3” which would come after “U2”).  Any queue position with an 180 

“S” designation would be part of the “S queue”.  The study process consists of three 181 

phases which I discuss in my direct testimony at lines 144-172.  Once an interconnection 182 

customer submits a request to interconnect its project, that project receives a queue 183 

position number, for example S57, corresponding to the queue letter and the position 184 

among the rest of the queue positions in the “S” queue.   185 

  Step one is a feasibility study.  This is a peak load study which PJM conducts to 186 

provide the interconnection customer an idea of the feasibility of the project as proposed 187 

by the customer.  This study is not typically as robust as the next study phase but 188 

provides a high level review of whether the points-of-interconnection proposed by the 189 

customer, along with the project’s planned power injection levels, are feasible.   190 

  Step two is a system impact study (“SIS”) which involves a more robust study of 191 

the thermal, voltage, and stability impacts that the project could have on the PJM system 192 

based on the planned project size and a single point-of-interconnection.  The SIS involves 193 

steady-state and stability analyses under both peak and light load conditions.  The SIS 194 

provides a high-level cost estimate of any required reinforcements that might be required 195 

to enable the interconnection of the new project.  PJM can perform additional “re-tools” 196 

of the SIS if assumptions that were used in prior studies have materially changed or need 197 

to be changed.  During the SIS phase, PJM identifies impacts to the reliability of the 198 
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system and then receives proposed solutions from the affected transmission owners to 199 

address those impacts.   200 

  The final study step of the PJM interconnection process is the facilities study.  201 

The interconnection customer executes a facilities study agreement which includes a list 202 

of the system reinforcements that must be made in order to accommodate the 203 

interconnection of the new project.  This list comes from the results of the system impact 204 

study.  The facilities study provides a more detailed cost estimate of any system 205 

reinforcements as well as a timeline for when those reinforcements are needed and can be 206 

completed.  After the facilities study is complete, the customer negotiates and executes an 207 

interconnection service agreement and a construction service agreement prior to 208 

commercial operation of the project. 209 

 Rock Island acquired the PJM S57, S58, and U3-026 Merchant Transmission 210 

Queue positions in August 2011.  PJM has treated the two “S” queue positions as a single 211 

request for purposes of the study process.  Therefore, I will discuss these two positions, 212 

S57 and S58, as a single “S” position (which represents a 3,500 MW HVDC 213 

interconnection with 700 MW of Firm Transmission Injection Rights (“FTIR”)) and the 214 

U3-026 as the “U” position (which is intended to boost the level of FTIR of the Project 215 

from 700 MW to 1,192 MW).  The “S” position was accepted into the PJM queue on 216 

June 11, 2007 and the “U” position was accepted into the PJM queue on October 9, 2008.  217 

I will not discuss the “U” position in detail since the previous analysis conducted for that 218 

queue position did not materially impact the results of the identified network upgrades 219 

from the “S” position study work; however a re-tooled SIS for the “U” position will be 220 

forthcoming. 221 
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 “S” Position:  At the time of the acquisition of these queue positions, a Facilities 222 

Study Agreement (“FSA”) had been executed for the “S” position – dated January 26, 223 

2010 – which was based on SIS results from a December 2009 report indicating that 224 

upgrades required to allow for interconnection of the Project represented by the “S” 225 

queue positions included two 765 kV circuit breakers and associated SCADA and 226 

communications equipment (the “Attachment Facilities”).  The total cost for the 227 

Attachment Facilities, as outlined in the executed FSA of January 2010, was $12 million.  228 

In October 2011, PJM released an updated SIS report (a SIS “re-tool” report) indicating 229 

that a stability study had been conducted for the ComEd region including the “S” 230 

positions and that some stability limitations were identified.  In the stability study report, 231 

PJM offered one of two solutions to addressing the stability limitation: 1) build a new, 30 232 

mile 765 kV line or 2) limit injections from the HVDC line to 700 MW or less during an 233 

outage of either of the two 765 kV lines that interconnect to the Collins substation 234 

(Collins – Plano or Collins – Wilton Center).  No other changes were identified in the 235 

October 2011 SIS re-tool report.   236 

In November 2012 – five years after the Project was accepted into the PJM 237 

interconnection queue and almost three years after an FSA was in-place to begin more 238 

advanced engineering and cost estimates – PJM released another SIS “re-tool” report 239 

which included results of a newly implemented “light load reliability analysis”.  I discuss 240 

this analysis in detail later in this rebuttal testimony.  The results of the November 2012 241 

“re-tool” study (the “November 2012 SIS”), as outlined in that report, indicated the need 242 

for significant new reinforcements to enable the Project to interconnect and deliver into 243 

the PJM system.  These upgrades included the Attachment Facilities I previously 244 
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discussed, now with a higher cost estimate of $14 million.  Also, the peak system results 245 

were updated from “no impacts” to include an overload of a 138 kV line and a 345 / 138 246 

kV transformer (the “Plano Transformer”) resulting in new costs of $14.75 million.  247 

Additionally, the aforementioned light load reliability analysis identified the need for an 248 

additional $467 million of upgrades including a new, 90- mile, 765 kV transmission line 249 

from Collins to Meadow Lake (in Indiana) as well as a 250 MVAr capacitor bank and 250 

345 kV transmission line in Indiana.  In total, the November 2012 SIS report identified 251 

$495.75 million in new facilities required for the interconnection of the Project.   252 

On August 9, 2013, Rock Island received another re-tooled system impact study 253 

report from PJM for the “S” queue positions (the “August 2013 SIS”).  Rock Island 254 

Exhibit 2.13 is a copy of the August 2013 SIS report.  The new report indicates the need 255 

to install the Attachment Facilities (at an estimated cost of $14 million) and the Plano 256 

Transformer (at an estimated cost of $10 million), for a total cost of $24,000,000.  These 257 

are the only upgrades identified in this new report.  Other than the Attachment Facilities 258 

and the Plano Transformer, the remainder of the network upgrades from the November 259 

2012 SIS (the cost estimate for which was $471.75 million), are no longer required.  The 260 

significant changes between the August 2013 SIS and the November 2012 SIS that 261 

resulted in the different upgrades and associated cost differences are discussed later in 262 

this testimony. 263 

Note that the costs of whatever upgrades are needed and initially funded by Rock 264 

Island to accommodate the Project could be sub-allocated to other PJM interconnection 265 

queue customers should there be additional interconnection projects that benefit from 266 

those upgrades, thereby reducing Rock Island’s costs. 267 
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Q. A good part of the discussion of the PJM interconnection processes in ComEd 268 

witness Naumann’s testimony involves the part of the PJM interconnection studies 269 

dealing with the “light-load” analysis.  Can you explain what the light-load analysis 270 

is and what its objective is? 271 

A. Yes.  First, let me start by explaining that analysis of a power system under a reasonable 272 

set of system conditions is typical; this includes light load conditions.  PJM has always 273 

performed its planning analyses under various conditions, including light load; however 274 

the light load analyses were historically based on assumptions that attempted to model 275 

the firm flows of the system rather than economic dispatch of the system’s resource mix 276 

or additional stress to the interfaces between sub-regions or neighboring regions. 277 

 PJM’s light load reliability analysis, as formally introduced into the 278 

interconnection process in 2011, is described in PJM Manual 14B: PJM Region 279 

Transmission Planning Process3 as intended to “ensure that, under light load system 280 

conditions, their [a requesting entity’s generating unit’s] ability to provide energy to the 281 

system has a probability of not being limited by the typical dispatch of other generation 282 

resources that operate at that demand level including resources in neighboring systems.”  283 

The description goes on to state that “In short, the test ensures that bottled capability 284 

conditions will not exist at light load, limiting availability and usefulness of a range of 285 

resources available to system operators, including renewable resources.  In actual non-286 

emergency operating conditions, the economic dispatch serves load.”4   287 

                                                 
3 PJM Manual 14B: PJM Region Transmission Planning Process can be found at the following website: 
http://www.pjm.com/~/media/documents/manuals/m14b.ashx.   
4 PJM Manual 14B, p. 75 (emphasis added). 

http://www.pjm.com/~/media/documents/manuals/m14b.ashx
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  The light load reliability analysis described in PJM Manual 14B was not 288 

performed in the system impact studies that resulted in the study reports released in 289 

December 2009 and October 2011 for the queue positions owned by Rock Island because 290 

the light load reliability analysis was not developed, in its current form, at the time those 291 

studies were performed.  The development of the new light load reliability analysis 292 

criteria began in May 2010 through PJM’s Planning Committee and the criteria were 293 

ultimately incorporated into the interconnection planning process in June 2011.  Prior to 294 

the inclusion of the light load reliability analysis, in its current form, light load analysis 295 

was performed without regard to “typical dispatch” and stress of inter-RTO interfaces.  296 

The inclusion of this new light load reliability criteria resulted in the identification of 297 

$467 million of new network upgrades in the November 2012 SIS as I previously 298 

described.  However, the light load reliability analysis in the re-tooled August 2013 SIS 299 

resulted in system impacts due to the Project requiring no new network upgrades.  (As I 300 

previously described, the Plano Transformer system upgrade has been identified in 301 

previous SIS through the peak load analysis.) 302 

Q. What do you understand to have been the reason that the current form of the light 303 

load analysis was developed for inclusion in the PJM planning process?  304 

A. New renewable generation resources entering the market were forcing displacement of 305 

dispatched megawatts from coal plants with higher marginal costs while nuclear 306 

operators have historically been protected from redispatch as “must run” units due to cost 307 

impacts of a shortened refuel cycle and general ramp rate limitations of nuclear units (that 308 

is, the speed at which a nuclear plant can increase generation output once it has been 309 

redispatched to a lower dispatch level).  In addition, the light load reliability criteria were 310 
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established because of large imports of energy – much of which is from wind-powered 311 

facilities – from the MISO region into the PJM region.   312 

Q. What assumptions have changed to cause the list of upgrades and associated costs 313 

necessary for the interconnection of the Project to be reduced from over $495 314 

million in the November 2012 SIS to $24 million in the August 2013 SIS? 315 

A. A number of significant assumptions have been changed since the November 2012 SIS 316 

which has had a material impact on the results of the previous study.  These changed 317 

assumptions include: 318 

  1). Coal plant retirements and associated capacity injection rights removal – 319 

PJM’s policy is to maintain the historical transmission rights (capacity injection rights or 320 

“CIRs”) for a power plant that retires (deactivates) in order to allow for potential 321 

redevelopment at the same site by the owner of a retired power plant or transfer to a new 322 

owner for redevelopment.  The period that these rights are maintained is one year from 323 

the date that the existing plant retires.  Material to the interconnection studies for the 324 

Rock Island Project are the announced retirements of the State Line #3 and #4 coal plants 325 

in the ComEd region.  These retirements were announced August 25, 2011 with a 326 

requested deactivation date of April 1, 2012 and an official deactivation of March 25, 327 

20125.  This translates into maintenance of the plant’s associated CIRs until March 25, 328 

2013.  Prior to this date, however, the CIRs associated with this plant were transferred 329 

                                                 
5 PJM maintains a list of announced retirements and statuses on their planning website.  A list of the retirements 
discussed herein is located at the following website: http://www.pjm.com/~/media/planning/gen-retire/generator-
deactivations.ashx. 

http://www.pjm.com/~/media/planning/gen-retire/generator-deactivations.ashx
http://www.pjm.com/~/media/planning/gen-retire/generator-deactivations.ashx
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and are now associated with a new power plant development which is represented in 330 

PJM’s generation interconnection queue as queue position Y3-0636. 331 

  PJM’s new light load study, as I will further discuss later in this testimony, ties a 332 

power plant’s output within a planning model to the type of fuel that the plant burns or 333 

expects to burn for electric energy production.  In the case of queue position Y3-063, 334 

natural gas is the fuel type of the new power plant being developed that will use the 335 

historical CIRs of the State Line coal plant.  Natural gas plants, per PJM’s light load 336 

study criteria7 are turned off within the light load planning model, i.e., natural gas plants 337 

are assumed not to operate in light load conditions.  Prior to the CIR transfer, the State 338 

Line coal plant CIRs were maintained in the light load model at or above 45% of the 339 

plant’s maximum capacity per the light load study criteria. 340 

  In addition to the State Line CIRs, the CIRs associated with the Fisk Street #19 341 

and Crawford #7 and #8 coal plants located within the City of Chicago in the ComEd 342 

region, which have also been retired, are scheduled to expire on August 30, 28, and 24, 343 

2013, respectively.  Even in an unlikely scenario that someone proposes to develop 344 

another plant at those locations within the city limits of the City of Chicago, that plant or 345 

plants would presumably have to use natural gas as the fuel-type.  The impacts from these 346 

plants have been removed from the models used in the August 2013 SIS. 347 

  In aggregate, the State Line, Fisk and Crawford retirements represent removal of 348 

approximately 934 MW of coal power impacts from the light load planning model, 349 

                                                 
6 Information about the PJM generation interconnection queue, including information about the capacity and fuel-
type of queue position Y3-063 is available on the PJM planning website located at: 
http://www.pjm.com/planning/generation-interconnection/generation-queue-active.aspx 
 
7 PJM Manual 14B, page 77, provides a table of the dispatch level of each type of plant based on that plant’s fuel-
type. 

http://www.pjm.com/planning/generation-interconnection/generation-queue-active.aspx
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further alleviating identified constraints that were driving the need for the proposed 350 

mitigation requirements (and costs) identified in the November 2012 SIS. 351 

 2). Unusual ComEd-region coal plant dispatch – Rock Island identified several 352 

coal-powered facilities that, in the November 2012 SIS, were dispatched well above the 353 

thresholds set within the light load study criteria.  In addition to this, some coal-powered 354 

facilities were dispatched above the maximum level allowed within the power flow 355 

models (PGEN > PMAX).  PJM communicated its intention to investigate and correct 356 

these instances.  Excluding the 934 MW of retired coal plants described above, correction 357 

of the abnormal dispatch of the coal fleet in the ComEd region within the light load 358 

planning model resulted in an additional reduction of power flows from these plants, in 359 

aggregate, of 313 MW.  Again, this change to the dispatch within the light load study 360 

models further reduce the flows in the ComEd region driving the significant proposed 361 

mitigations and costs that were included in the November 2012 SIS.    362 

 3). Updated representation of the MISO interconnection queue – Rock Island 363 

identified several generation units within the MISO part of the PJM model used for the 364 

Rock Island interconnection studies that should not have been included because they no 365 

longer exist in MISO’s generation interconnection queue or are no longer in the advanced 366 

stage (the “Definitive Planning Phase” or “DPP”) of the MISO interconnection queue.  367 

PJM agreed to update the models to reflect inclusion of only those interconnection 368 

projects in MISO’s queue that are in MISO’s DPP.  Removal of these generation units 369 

from the light load study model represented 855 MW of generation in the MISO system.  370 

PJM’s review of the MISO interconnection queue led to model changes that support a 371 

less conservative assumption as to how much power will flow between MISO and PJM 372 
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under light load conditions (interchange levels).  The assumption around interchange 373 

levels between MISO and PJM is a major driver in determining flows on the 345 kV and 374 

765 kV systems which created overloads in the November 2012 Rock Island studies. 375 

 4). Withdrawal of several interconnection projects - PJM identified several 376 

interconnection projects that have withdrawn from the PJM interconnection queue since 377 

November 2012 and have therefore been removed from the models used for the SIS re-378 

tool.  These queue positions include: N21, N22, N23, N24, N25, O49, P40, R35, T105, 379 

T124, T125, U2-101, U4-006, U4-10, U4-11, U4-12, and U4-037.  Withdrawal and 380 

therefore removal from the model of those queue positions that were planned to be 381 

located in Illinois alleviated impacts to the ComEd system that would otherwise exist 382 

with those projects included in the studies.  Removal of the queue positions that pre-date 383 

the Rock Island queue positions and were planned to interconnect into Illinois 384 

represented 275 MW of energy and 71.8 MW of capacity.   385 

5) Dispatch level of the Project within the light load analysis – As discussed in 386 

more detail below, the Project’s dispatch level in the light load reliability analysis is now 387 

tied to the level of Firm Transmission Injection Rights that are being requested by Rock 388 

Island (700 MW for the “S” queue positions and 492 MW for the “U” queue position) 389 

rather than the dispatch assumption of 2,800 MW in the November 2012 SIS.  390 

Q. ComEd witness Naumann states, on page 27, lines 528-531 in his revised testimony, 391 

that Rock Island has told PJM that certain facts “left an open question as to what 392 

dispatch assumption to make for the Project under PJM’s new light load analysis” 393 

because PJM’s dispatch in its System Impact Studies “ties a generator’s dispatch 394 

level to its fuel-type.”  Has the assumption as to the amount of power that will be 395 
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injected at the Collins substation from the Rock Island Project that was used in the 396 

November 2012 SIS changed for purposes of the August 2013 SIS? 397 

A. Yes.  In the November 2012 SIS, the Rock Island Project was dispatched to 2,800 MW, 398 

which is 80% of the total capability of the Project.  For the August 2013 re-tooled SIS, 399 

the Project was dispatched at 700 MW, which represents the amount of FTIR requested 400 

through the Rock Island “S” queue positions.  The decision to modify the dispatch of the 401 

Project in the light load reliability analysis was made by PJM staff on May 24, 2013 in 402 

order to maintain “consistency with other transmission service requirements so we would 403 

not be treating this line differently.”8  Although the August 2013 SIS models 700 MW of 404 

FTIR for the Project, while boosting that level of FTIR by 492 MW in the “U” queue 405 

position studies, Rock Island also has the ability to increase the level of FTIR through 406 

submission of additional interconnection queue requests at any time before or during the 407 

operation of the Project.  Additional requests would be studied via the same processes as 408 

the current “S” and “U” positions owned by Rock Island.  409 

Q. In lines 156-162 of ComEd Exhibit 1.0 Revised, Mr. Naumann states that “RI 410 

specifically told PJM that PJM should not assume that RI should be modeled as “a 411 

wind-sourced injection.”  What are the discussions to which he is referring and how 412 

has PJM handled this point in the August 2013 SIS? 413 

A. The study methodology that PJM used for purposes of the November 2012 SIS 414 

characterizes and dispatches interconnecting generators by fuel type.  In discussing with 415 

PJM representatives the assumptions that had been used in the November 2012 SIS, I 416 

pointed out to PJM representatives that (1) the Rock Island Project is a transmission line 417 

                                                 
8 See Attachment 1 to ComEd’s response to Rock Island data request 2.22. 
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and therefore does not have a fuel type, and (2) FERC had denied Rock Island’s request 418 

to give a preference to wind generators in allocating transmission capacity on the Project.  419 

I asked the PJM representatives how, under these circumstances, a merchant transmission 420 

line should be modeled in the system impact study.  In response to this discussion, the 421 

PJM representatives indicated that they would need to evaluate how Rock Island should 422 

be modeled in the SIS.  PJM subsequently independently determined that for all future 423 

analyses conducted for merchant transmission projects, including those for Rock Island, 424 

the dispatch assumptions in both the light load and peak load analysis would match the 425 

level of FTIR requested by those projects’ representatives through the merchant 426 

transmission queue.  This is the modeling assumption that PJM has used in the August 427 

SIS. 428 

  Although FERC denied Rock Island’s request to give preference to wind 429 

generators in allocating capacity on the Project, Rock Island has not advised PJM that 430 

Rock Island expects generators other that wind generators to connect to the Project.  In 431 

his rebuttal testimony, Mr. Berry discusses the bases for Rock Island’s belief that only 432 

wind generators will connect to the western converter station. 433 

Q. On page 33, lines 629-644 of ComEd Exhibit 1.0 Revised, ComEd witness Naumann 434 

refers to a request by Rock Island to PJM to analyze potential different means by 435 

which the Project will interconnect with the ComEd system.  What proposed 436 

alternatives to the configuration of the Project has Rock Island requested PJM to 437 

study and what is the status of any study work related to the proposal(s)? 438 

A. On May 18, 2012, Rock Island sent a letter (Rock Island Exhibit 2.13) via electronic mail 439 

to PJM requesting review of two alternative configurations for how the Rock Island 440 
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Project could interconnect to the ComEd system.  These alternatives involve “tapping” 441 

into the one 765 kV and two 345 kV ComEd transmission lines that traverse directly 442 

adjacent to the land in Channahon, Illinois on which Rock Island plans to install the 443 

converter station in Illinois.  This option would be in lieu of building AC lines from the 444 

Channahon converter station to the Collins substation.  Rock Island requested 445 

consideration of these alternatives for interconnection because of the desire to mitigate 446 

the need for any new transmission lines beyond the Channahon converter station which, 447 

in turn, would be less costly and impactful to existing or planned land-use.  PJM 448 

responded to Rock Island that connection to the ComEd 345 kV lines, alone, that traverse 449 

nearby the Rock Island converter station site would not work due to significant impacts to 450 

the ComEd system.  However, PJM also stated that the alternative suggested by Rock 451 

Island of tying into the 765 kV system via tapping the nearby Plano – Collins 765 kV 452 

line, in addition to the 345 kV lines, is still under review and that ComEd is identifying 453 

what system upgrades could be required under such a scenario.   454 

Q. Is such a proposal to consider an alternative to the means or place of 455 

interconnection unusual in the interconnection study process? 456 

A. No.  Seeking alternative forms of interconnection as a means to minimize cost and 457 

impacts is not atypical in large projects.  In fact, section 36.2A of PJM’s tariff states that 458 

“…during the course of the Interconnection studies, the Interconnection Customer, the 459 

Interconnected Transmission Owner, or Transmission Provider may identify changes to 460 

the planned interconnection that may improve the costs and benefits (including 461 

reliability) of the interconnection, and the ability of the proposed change to accommodate 462 

the Interconnection Request.”  This process involves a customer submitting a proposed 463 
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change and PJM performing a Material Modification Study to determine whether the 464 

change can be accommodated.  A Material Modification, as defined by PJM’s tariff, is 465 

“any modification to an Interconnection Request that has a material adverse effect on the 466 

cost or timing of Interconnection Studies related to, or any Network Upgrades or Local 467 

Upgrades needed to accommodate, any Interconnection Request with a later Queue 468 

Position.”  Additionally, changes to how the Project is modeled in the light load 469 

reliability analysis portion of the SIS, as I have described in earlier answers, may have 470 

initiated a refresh of any analyses related to how the Project will interconnect to the 471 

ComEd system since the assumption of the dispatch level of the Project will be 472 

considered in the studies to determine whether any changes to the proposed point-of-473 

interconnection are material.   474 

  Further, PJM’s determination of the materiality of the alternative interconnection 475 

configurations would not impact Rock Island’s Preferred Route (or Proposed Alternative 476 

Route) other than to potentially negate the need for the three 345 kV circuits from the 477 

Channahon converter station to the Collins Substation (i.e., it would potentially eliminate 478 

the AC Section of the Project).  Unless PJM concludes that the alternative 479 

interconnection near the converter station is not considered a Material Modification, 480 

Rock Island will continue to need the AC Section of the Project.  Additionally, if the 481 

alternative interconnection configurations are determined to be more costly and/or 482 

impactful to the ComEd system or from an environmental and land-use perspective, Rock 483 

Island would maintain the plan to interconnect directly into the Collins substation via the 484 

AC Section of the Preferred Route. 485 
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Q. What is Rock Island’s position on the funding of upgrades that are identified as a 486 

result of the PJM interconnection studies? 487 

A. Rock Island understands that any network upgrades that are required solely for the 488 

purpose of allowing the Rock Island Project to inject power into the ComEd system will 489 

be paid for by Rock Island.  (However, if particular upgrades are also determined to be 490 

needed for another project or projects in the PJM interconnection queue, responsibility 491 

for the costs of the upgrade may be allocated between Rock Island and the other 492 

project(s).)   493 

B. Impact to System Stability from the Project 494 

Q. Are the system stability concerns discussed by ComEd witness Naumann, at pp. 27, 495 

lines 532-541 of ComEd Exhibit 1.0 Revised a reason to delay issuance of a 496 

certificate? 497 

A. No.  PJM has analyzed the stability of the PJM system during the interconnection study 498 

process.  PJM reported that “the operation of the S57 and S58 projects [the Rock Island 499 

Project queue positions] did not meet applicable NERC and PJM/ComEd standards.”  500 

The report goes on to state, “However, two alternatives were identified that, in 501 

conjunction with the adjustment of a back-up breaker delay timer at Braidwood, permit 502 

either full or restricted operation of [the Project].”  The two mitigation alternatives are: 1) 503 

constructing a new 30 mile 765 kV transmission line between the Collins and Wilton 504 

Center substations or 2) a plan to restrict the Project’s power injection level to not more 505 

than 700 MW during any period that one of the 765 kV transmission lines that connect at 506 
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the Collins substation (i.e. Plano – Collins and Collins – Wilton Center) is out-of-service, 507 

either due to a scheduled maintenance outage or due to a forced outage. 9    508 

  Rock Island is comfortable with the mitigation alternative involving an operating 509 

restriction during maintenance or forced outages of the two aforementioned transmission 510 

facilities.  (The ability to implement such operating schemes is one of the inherent 511 

controllability functions of HVDC.)  These operating restrictions were reaffirmed in the 512 

August 2013 SIS report and Rock Island also understands that another, even more 513 

detailed stability study will be conducted during the Facilities Study.  In any event, the 514 

interconnection service agreement that Rock Island enters into with PJM and ComEd will 515 

identify the appropriate mitigations to accommodate reliable operation of the electric 516 

system with the Project in service, and provide for protection of the Project, ComEd’s, 517 

and other facilities during abnormal system events including mitigating any potential 518 

impacts to system stability.  In summary, the need to resolve potential impacts of the 519 

Rock Island Project on system stability is not a reason for the Commission to delay its 520 

consideration of and issuance of an order granting Rock Island’s Petition. 521 

C. MISO No Harm Study 522 

Q. In response to ComEd Witness Naumann’s assertion, at page 29, line 565, of ComEd 523 

Exhibit 1.0 that the MISO No Harm Study has not yet begun, please describe the 524 

status of that study and any other affected system impact studies performed by 525 

transmission owners or their representative regional transmission organizations as a 526 

result of the PJM interconnection studies.  527 

                                                 
9 PJM performed a stability analysis in July 2011 which originally identified the two mitigation alternatives. These 
alternatives are again identified in the August 2013 SIS report.   
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A. The MISO No Harm Study described in my direct testimony (beginning on line 228) has 528 

been fully scoped and agreed to between MISO and Rock Island and includes the 529 

monitoring of facilities in adjacent areas across the footprint of the Rock Island Project.10  530 

Additionally, representatives from MISO and PJM, as well as many of their transmission 531 

owning member organizations including ComEd, have been involved in meetings 532 

specific to the scoping of the No Harm Study and have been given an opportunity to 533 

comment on the scope of work as well as maintain involvement through the study process 534 

which is now underway.  It would not be unusual for the No Harm Study to identify areas 535 

of further coordination and need for study to ensure appropriate mitigation of impacts.  536 

Rock Island stands ready to participate in all of these analyses so that, in the end, the 537 

studies that are being performed and will be performed allow for the certainty of a 538 

reliable interconnection.  539 

Q. On lines 579-583 of ComEd Exhibit 1.0 Revised, Mr. Naumann indicates that there 540 

was a change in scope between the original No Harm Study Scope that was provided 541 

in data request responses and the final No Harm Study Scope provided in a data 542 

request response on June 25, 2013.  Are the changes he notes problematic? 543 

A. No, not at all.  The scope of work in the original No Harm Study agreement was, in fact, 544 

the scope of work which MISO utilized for the request for proposal issued to consultants 545 

for performing the study tasks.  Based upon feedback from the vendor solicitations and 546 

from technology providers, it is my understanding that MISO agreed that the studies 547 

                                                 
10 Mr. Naumann’s revised direct testimony states that a copy of the MISO No-Harm Study Agreement was not 
provided, in response to a data request, until June 25, 2013.  ComEd Exhibit 1.0 Revised, page 29, lines 568-572. 
June 25, 2013, was in fact the date on which Rock Island received the executed Agreement from MISO, so it was 
provided to the parties on the same day that Rock Island received it.  During the month of June, when we inquired of 
MISO as to the status of the Agreement, we were advised that it was under review at MISO and that changes were 
being made to versions that had previously been shared with Rock Island. 



Rock Island Exhibit 2.11 
Page 26 of 48 

 
referred to by Mr. Naumann (e.g., voltage flicker, transient voltage, power quality and 548 

harmonics) are design-level studies and not what I would refer to as bulk grid reliability 549 

studies, which is the focus of the interconnection process studies that are underway.    550 

The fact is that the ultimate system topology which is driven by the ability to handle the 551 

injection of 3,500 MW, from a thermal and a voltage and angular stability point of view 552 

is critical to bulk grid reliability, with which the RTOs are charged.  Once these topology 553 

and operational characteristics are finalized, more detailed studies are required to design 554 

the HVDC system components to meet the performance specifications as required by the 555 

interconnecting utilities and RTOs.  These design level studies that were pushed to a later 556 

date, and are subject to review and approval by the RTOs and affected utilities, are at a 557 

level of detail beyond traditional bulk grid reliability studies.  These design studies will 558 

be done well before the Project begins construction.    559 

D. Any Loop Flow Issues are Being Addressed in Studies 560 

Q. ComEd witness Naumann discusses, at p. 30, lines 586-590 of ComEd Exhibit 1.0 561 

Revised, the possible creation of loop flows by the Rock Island Project.  What are 562 

loop flows and does the Project create loop flows? 563 

A. Loop flow is the flow of energy from parts of the electric system that are unaccounted for 564 

within other parts of an electric system.  Generally, loop flows can occur as a result of 565 

uncoordinated planning where one region plans to accommodate certain generation and 566 

load patterns in its system while another planning entity does not consider those same or 567 

similar patterns, resulting in under-representing flows on its own system.  In real-time 568 

system operations, loop flow also occurs with mismatches in real-time flows on 569 

transmission elements and poor data coordination between operating regions.   570 
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  HVDC lines are controllable (unlike AC lines), as I have previously discussed, 571 

and therefore every megawatt of power that flows into one end of an HVDC line is 572 

accounted for at the other end.  As a result, loop flows are avoided during normal 573 

operation of the Project.  Under abnormal system operations, such as outage of one of the 574 

DC circuits (i.e. poles) of the Project, the wind generation in the Resource Area that is 575 

connected to the Project would, without automated or manual actions being taken to 576 

prevent these flows, flow through the MISO system and into PJM  (and other systems).  577 

Study of these abnormal system conditions and resultant flow impacts are, in essence, 578 

one of the main analysis objectives of the MISO No Harm Study; that is, to determine the 579 

impact of a reasonable set of contingencies which could cause a loop flow on a temporary 580 

basis.   581 

Q. How are potential loop flow issues resulting from the Rock Island Project being 582 

studied?  583 

A. During the No Harm Studies, the loss of a single pole and the loss of a bi-pole will be 584 

studied, among many other contingencies that may force power to be temporarily 585 

diverted from the Project.  During these contingencies, there is a very brief period of time 586 

in which power will flow from the wind generation connected to the Project into the 587 

existing grid and flow through MISO into PJM and other nearby systems.  As I described 588 

above, the No Harm Study being performed by MISO will include monitoring the 589 

facilities of transmission owners across the entire Rock Island Project study area 590 

including ComEd’s, therefore capturing the impacts of any loop flows that are created 591 

during contingency events.   592 
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Q. How will any potential loop flows that are identified by the MISO No Harm Study 593 

be mitigated? 594 

A. Any identified loop flow impacts will be mitigated as a result of the No Harm Study 595 

through new infrastructure or operational measures to address impacts to the affected 596 

utility systems, as outlined in the No Harm Study agreement and through operational 597 

agreements between the affected entities addressing how the Project will operate during 598 

abnormal system conditions.  Rock Island will pay for any necessary upgrades resulting 599 

from loop flows. 600 

E. PJM and MISO Coordination 601 

Q. What is your response to ComEd witness Naumann’s observation at p. 30-31, lines 602 

590-591 of ComEd Exhibit 1.0 Revised that PJM and MISO may not be using the 603 

same planning year transmission models for their respective studies? 604 

A. PJM and MISO are not likely to use the same planning year transmission models for their 605 

respective studies.  The MISO No Harm Study was scoped collaboratively and more 606 

recently than the interconnection request with PJM.  This provides the flexibility for 607 

MISO to use models for planning years that fall within the expected in-service dates of 608 

the Project.  PJM’s interconnection process uses model years that are five years from the 609 

date of the submission of the request to interconnect.  The Rock Island queue positions 610 

were submitted in 2007 and the models currently being used by PJM are for planning 611 

year 2014 for the light load analysis and 2015 for the peak load analysis.  Based upon 612 

communications with PJM, it is likely that during the Facilities Study, PJM may choose 613 

to update the model to a planning year that is more reflective of Rock Island’s in-service 614 

date.  Nevertheless, PJM and MISO are using models and assumptions that they believe 615 
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are the most appropriate to use and will ensure reliability of the interconnected electric 616 

systems.  617 

  In planning and interconnection type studies, it is not uncommon practice to 618 

utilize several model sets when various entities are involved.  Different models may have 619 

more specific details in a particular region in order to focus on impacts within that region.  620 

Also, different regions may actually have different model building processes and 621 

different model years available.  PJM, to date, has utilized the models and assumptions 622 

that, in its engineering judgment and per its tariff rules, are applicable to its analyses.  623 

MISO will do the same.  As the studies progress and differences are identified, the 624 

entities will coordinate their modeling and analysis efforts to ensure that the results are 625 

reflective of system conditions against which the Project is being modeled.  In a perfect 626 

world, there would be a single model that was completely representative of the Eastern 627 

Interconnection in the sort of detail needed to perform all applicable studies; however, 628 

such a world does not exist and the RTOs develop models that appropriately address the 629 

issues being studied in their regions.  630 

  The fact that PJM and MISO may be using model years that are different is a red 631 

herring as the model assumptions can easily be adjusted and coordinated between the 632 

RTOs and affected systems and it is incumbent upon the entities studying the Project to 633 

do just that.  In fact, the requirement for PJM and MISO to coordinate their planning 634 

efforts is outlined in Section 9.3.3 of the Joint Operating Agreement Between the 635 

Midwest Independent Transmission System Operator, Inc. and PJM Interconnection, 636 

L.L.C. at Article IX: Coordinated Regional Transmission Expansion Planning.11 637 

                                                 
11 The text of Section 9.3.3 is provided in Rock Island Exhibit 2.14. 
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F. PJM and MISO Study Timelines 638 

Q. When does Rock Island expect the PJM and MISO studies to be completed? 639 

A. The re-tooled PJM System Impact Studies are complete as of August 9, 2013 and results 640 

have been posted to the PJM public website.  PJM and ComEd will next perform a 641 

Facilities Study that will provide construction cost estimates and timelines for the 642 

attachment facilities and network upgrade identified in the August 2013 SIS report.  643 

During this analysis, PJM will also coordinate with MISO in order for MISO to perform 644 

an affected system impact study.  PJM’s open access transmission tariff provides that a 645 

Facilities Study will take up to 180 days to be completed; this Facilities Study should be 646 

conducted in parallel with MISO’s affected system study.  The Facilities Study results 647 

should be available by the end of January 2014.   648 

  The MISO No Harm Study, for which the agreement was executed by MISO on 649 

June 25, 2013, is scoped out for an estimated timeline of 270 days, which would mean 650 

that the study would be completed during the fourth week of March 2014; however, 651 

MISO has provided a separate timeline of 22 weeks (154 days) based on input received 652 

from its consultant conducting the No Harm studies, which would mean that the studies 653 

would be completed in December 2013.   654 

  At the end of the study processes for both PJM and MISO, Rock Island will enter 655 

into multi-party interconnection service agreements with MISO and MidAmerican on the 656 

western end and with PJM and ComEd on the eastern end which will, among other 657 

things, set forth the network upgrades or other mitigation requirements that have been 658 

negotiated and agreed to by all parties involved.  659 
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 G. System Reliability will be Maintained 660 

Q. Has ComEd presented reasons relating to the impacts of the Project on the 661 

reliability of the PJM and MISO systems, or more generally the interconnected 662 

network, which should cause the Commission to delay issuance of a certificate?  663 

A. No.  Mr. Naumann’s testimony catalogues potential reliability issues that will be studied 664 

by PJM and MISO.  During the study process, if PJM or MISO identifies any reliability 665 

violations that affect ComEd’s system, or another utility’s system, the affected utility will 666 

be responsible for designing system upgrades to resolve the violations, which Rock 667 

Island will be responsible to pay for.  So reliability would in fact only be diminished if 668 

(1) PJM or MISO do not adequately study the reliability impacts of the Project or (2) 669 

ComEd or another affected utility does not design the appropriate upgrades.  Both of 670 

these possibilities are against the self-interest of the respective organizations and 671 

extremely remote.  Without identifying specific issues that he thinks the MISO and PJM 672 

studies will fail to address, Mr. Naumann’s list of the reliability issues that MISO and 673 

PJM will study is just a list of study topics, and not a substantive argument that the 674 

Project poses or will pose any risk to electric reliability that will not be properly 675 

addressed.    Furthermore, Rock Island and its consultants have no interest in designing a 676 

project that 1) is not reliable or 2) cannot perform due to limitations in the system to 677 

which the Project will interconnect.  Finally, the interconnection studies are resolved at 678 

the PJM and MISO level pursuant to their tariffs, and not at this Commission.   679 

VI. INTERCONNECTION TO COLLINS SUBSTATION 680 
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Q. Please respond to ComEd witness Naumann’s concerns at p. 33-34, lines 647-651, 681 

about the “open issues” regarding an interconnection at ComEd’s Collins 682 

substation, and describe the alternatives under consideration by Rock Island.   683 

A. There are basically three alternatives that Rock Island will consider for interconnection to 684 

the Collins substation, two of which I described in my direct testimony at lines 106-118:   685 

(A) Connection to Collins through new 345/765 kV autotransformers located 686 

directly adjacent to the Collins substation on land owned by Rock Island.  In this option, 687 

Rock Island will route three new 345 kV lines (one double circuit and one single circuit) 688 

from the Illinois converter station location to the Collins substation.   At the Collins 689 

station, two new 345/765 kV autotransformers will be located on new property that Rock 690 

Island would need to purchase adjacent to the Collins substation.  From there, short tie-691 

lines will connect the 765 kV systems (Rock Island’s and ComEd’s) together.   692 

The main drivers for this option are (1) the lack of availability of space for 693 

transformers within Collins substation to implement Option (B) and (2) the availability of 694 

land nearby the Collins station that is suitable to accommodate the transformation 695 

facilities.  Rock Island’s initial review of the land surrounding the Collins substation 696 

indicates that there is likely sufficient nearby land.  This option is less desirable than 697 

Option (B) due to additional land and cost impacts. 698 

 (B) Connection to Collins through new 345/765 kV autotransformers located 699 

directly within the Collins substation.  In this option, Rock Island will route three new 700 

345 kV lines (one double circuit and one single circuit) from the Illinois converter station 701 

location to the Collins substation.  At the Collins station, two new 345/765 kV 702 

autotransformers will be installed directly within the existing Collins substation.  The 703 
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main driver of this option involves ownership and maintenance agreement discussions 704 

regarding transformation facilities that would need to take place between Rock Island and 705 

ComEd, which have not yet occurred.  Rock Island does not believe it is reasonable to 706 

request ComEd to engage in these discussions until Rock Island has received a certificate 707 

with an approved route.   708 

 (C)  “Tapping” of the transmission lines adjacent to the Project’s Illinois 709 

converter station land option.  In this option, Rock Island would tap the two 345 kV 710 

transmission lines and single 765 kV ComEd transmission line that currently traverse 711 

adjacent to the Rock Island converter station site and “loop” these conductors through the 712 

alternating current substation that will be installed as part of the converter station.  In this 713 

approach, Rock Island will have both 765 kV and 345 kV buswork and switchgear in 714 

order to accommodate both 345 kV and 765 kV voltage levels at the converter station.  715 

This approach is similar to interconnection directly into the Collins station which also 716 

includes nearby 345 kV facilities.  345 kV / 765 kV transformation facilities would still 717 

be needed in this approach; however they would be located locally at the Rock Island 718 

converter station.  This approach eliminates the need for the 345 kV lines and associated 719 

right-of-way from the converter station to the Collins substation that are included in the 720 

AC Section of the Preferred Route and the Proposed Alternative Route.  The main driver 721 

for this approach is the result of the PJM Material Modification study to determine what, 722 

if any, mitigation might be required to accommodate this interconnection configuration.  723 

As I stated earlier, Rock Island would only adopt alternative (C) if PJM determines that 724 

this configuration is not a Material Modification and therefore Rock Island will continue 725 

to assume that the AC Section of the Preferred Route and Proposed Alternative Route is 726 



Rock Island Exhibit 2.11 
Page 34 of 48 

 
required.  Also, Rock Island will only implement an option that has been properly 727 

coordinated with ComEd and other entities.   728 

Q. Does the fact that Rock Island has not finalized the manner in which the Project will 729 

interconnect to the ComEd system mean that the Commission should delay its 730 

issuance of an order granting Rock Island’s Petition? 731 

A. No.  To the contrary, as I have indicated, it would be premature to require ComEd to 732 

engage in specific discussions and negotiation concerning the specific means of 733 

interconnection until the Commission has granted a certificate including the specific, 734 

approved route.  All three options that I described in my previous answer would be within 735 

the scope of the authority requested in the Petition. 736 

VII. FUNCTIONAL CONTROL 737 

Q. Will Rock Island turn over functional control of the Project to a RTO or RTO-like 738 

entity?  739 

A. Yes.  As I discussed in my direct testimony on lines 348-351, and as required and 740 

documented in FERC’s acceptance of Rock Island’s request for negotiated rate authority, 741 

Rock Island will be turning over functional control of the Rock Island Project to MISO or 742 

PJM. 743 

Q. What exactly does “turning over functional control” entail? 744 

A. The entity who assumes functional control will administer the Open Access Transmission 745 

Tariff (“OATT”) of the Rock Island Project.  The requirement to turn over functional 746 

control (also referred to as operational control in the FERC filings) is to ensure that the 747 

applicant, Rock Island in this case, cannot exercise undue discrimination in fulfilling its 748 

OATT commitments.  FERC also ensures that undue discrimination cannot occur during 749 
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the open season by requiring Rock Island to file open season reports with FERC which 750 

provide the terms of the open season; notice of open season; bid evaluation methodology; 751 

identity of parties purchasing capacity; and the amount, term, and price of the capacity.    752 

Q. What is your response to ComEd witness Naumann’s statement at p. 32, lines 613-753 

614 of ComEd Exhibit 1.0 Revised that Rock Island has not determined which 754 

specific RTO will have functional control of the Project?  755 

A. Rock Island does not believe that this decision is necessary at this time.  Although, at first 756 

glance, it seems like the most logical choice would be to give functional control to PJM 757 

since the line will interconnect with and inject power into the PJM grid, there could be 758 

reasons which have yet to be uncovered that might make MISO a more appropriate 759 

choice.  Rock Island believes it is appropriate and prudent to await completion of the 760 

MISO No Harm Study and PJM interconnection studies in case they produce any relevant 761 

information on this choice, and then make a decision regarding functional control while 762 

seams coordination discussions (i.e., discussions about tariff administration, scheduling, 763 

balancing, congestion management, etc.) are underway.     764 

Q. Does the fact that Rock Island has not made its decision as to whether to turn 765 

functional control over to PJM or to MISO mean that the Commission should delay 766 

its consideration of the Petition? 767 

A. No, it does not.  It is not necessary for the Commission to know which RTO will be given 768 

functional control of the Project in order to make the decision as to whether Rock Island 769 

should be granted a certificate for the Project. 770 

VIII. SPARE PARTS AND MAINTENANCE PLANS 771 
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Q. What is your response to ComEd witness Naumann’s concern expressed at p. 35, 772 

line 677 of ComEd Exhibit 1.0 that Rock Island does not have any spare equipment 773 

plans? 774 

A. Rock Island has not developed a detailed, documented plan for spare parts and considers 775 

developing a detailed plan to be premature at this point in the Project.  However, 776 

typically for HVDC facilities, the owner, in this case Rock Island, would indicate to the 777 

vendor or vendors that a certain number of spares of certain long-lead items would be 778 

required.  For each converter station, Rock Island would expect to maintain at least two 779 

spare transformers, spare transformer bushings, and any other identified long-lead items 780 

such as additional valve modules, cooling system components, or AC equipment that 781 

would be required to provide for a high level of reliability, availability, and 782 

maintainability of the project.  The analysis of reliability, availability and maintainability 783 

is typically conducted during the design phase of the converter stations and is based on 784 

sophisticated probabilistic tools to determine levels of required redundancy and need for 785 

spares in order to meet a specified performance.  Typical performance standards require 786 

that the energy availability be greater than 97% of the time for 100% power transfer and 787 

at least 50% of power transfer 99.9% of the time.  Additionally, for the transmission line, 788 

spare structures, insulators, conductor and conductor hardware should also be maintained 789 

in stores for emergency repairs; however, the vast majority of these components will be 790 

stock materials for suppliers and can be obtained with short notice or supplied quickly 791 

through preference agreements in case of events which may stretch or exceed available 792 

stores.    793 
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Q. Please respond to ComEd witness Naumann’s assertion at p. 35, line 677 of ComEd 794 

Exhibit 1.0 Revised that Rock Island has no maintenance plans for the Project.  795 

A. The conventional areas of the converter stations, the complex HVDC-specific areas of the 796 

converter stations, and the transmission line all obviously need to be maintained.  797 

Maintenance schedules and procedures for transformers, circuit breakers, switches, 798 

capacitors, reactors, control, protection and monitoring equipment, station batteries, 799 

thyristor valves, HVAC systems, cooling plant, and other components all rely on the 800 

original equipment manufacturer’s recommendations, and in this respect only the 801 

converter transformer tap changers are subjected to in-service duty that may be 802 

considered more onerous than conventional AC duty.  Therefore, there would be nothing 803 

out of the ordinary in terms of maintenance that Rock Island would need to address in 804 

compliance with appropriate NERC standards (e.g., establishing compliance with NERC 805 

Standards FAC-003 and PRC-005) and typical best practices.  Additionally, as I 806 

discussed on pp. 16-18 of my direct testimony, Rock Island will contract with entities that 807 

specialize in the maintenance of transmission facilities.  It is not uncommon practice to 808 

have such services performed on a contract basis, and many utilities and independent 809 

power producers have such contracts in place.  There are numerous vendors recognized in 810 

the electric utility industry that are qualified to and engaged in providing these services 811 

under contract, including Utility Lines Construction Services, Inc. (a subsidiary of 812 

Asplundh),  Willbros companies,  J.F. Electric, Pike, MasTec, MYR Group, a number of 813 

Quanta Services companies, and Highlines Construction Company just to name a few.  814 

Also, Clean Line is not opposed to working with local utilities and co-ops in sharing 815 

maintenance services.  These contracts would include emergency response.  Of course, 816 
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for appropriate response times, certain functions will be located in or near the Project 817 

areas.  Finally, Rock Island’s plans for development of a construction management 818 

organization, as described in Mr. Skelly’s rebuttal testimony, include establishment of an 819 

operational position of Director of Asset Management with Asset Managers reporting to 820 

him or her.  The Director of Asset Management and the Asset Managers will be 821 

responsible for maintenance activities for the Project, including oversight and 822 

management of the contracts with and activities of the firms that are contracted to provide 823 

maintenance services. 824 

IX. INCLUSION IN PJM RTEP AND MISO MTEP 825 

Q. Both Mr. Naumann and Dr. Gray discuss that the Rock Island Project has not been 826 

included in a PJM Regional Transmission Expansion Plan (“RTEP”).  What does 827 

inclusion in the PJM RTEP mean for a merchant transmission project that is 828 

requesting interconnection to PJM? 829 

A. First, there is a difference between a transmission project that is identified as needed due 830 

to specifically-defined reliability, operational efficiency, market efficiency, or public 831 

policy needs that PJM has studied through the RTEP studies, and merchant transmission 832 

projects – like Rock Island and the Neptune Regional Transmission System (the 833 

“Neptune HVDC Project”) – which are proposed through the PJM merchant transmission 834 

queue.  I provide the example of the Neptune HVDC Project to point out that Rock Island 835 

is not unique as a merchant transmission project.  Non-merchant projects in PJM’s RTEP 836 

are cost allocated according to the requirements outlined in Section 12 of PJM’s tariff.  837 

The cost allocation of these projects is based on the issues the project will address as well 838 

as the voltage level of the project – higher voltage lines are more broadly cost allocated 839 
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across PJM’s region in recognition of the multiple benefits of these “backbone” projects.  840 

Projects like Rock Island and Neptune, in contrast, are funded by the project sponsor as 841 

outlined in Section 1.42A.02 of the PJM Operating Agreement and are not included in 842 

RTEP to meet a specific need that is identified by PJM, but rather they are included as a 843 

natural progression from the interconnection study process into the base models to 844 

incorporate the impacts these projects have to the interconnected system. As discussed 845 

in my direct testimony on lines 211-220, including footnote 3, interconnection projects 846 

which have executed a facilities study agreement with PJM are modeled as available for 847 

dispatch within the RTEP analyses if the area in which a given project is being 848 

interconnected needs that resource to meet peak system demand.  Additionally, projects 849 

that have executed an interconnection service agreement will be included in the RTEP 850 

models, regardless of whether or not they  are needed to meet system demand, along with 851 

any accompanying system network upgrades that may have been identified in that 852 

project’s interconnection studies.  853 

Q. If PJM has yet to include the Project in RTEP (and MISO in MTEP), does this 854 

mean that the Project is not needed? 855 

A. No.  PJM and MISO are not evaluating whether the Project is needed for reliability but 856 

rather, they are evaluating how to reliably accommodate the interconnection of this 857 

merchant project.  In contrast, this Commission determines the need for the Project which 858 

Rock Island has supported based on the facts that 1) the Project will provide reliability 859 

benefits to the electric grid in Illinois (as discussed in my testimony and the testimony of 860 

Rock Island witnesses Januzik and Berry), 2) the Project provides significant economic 861 

and market efficiency benefits to Illinois consumers and the PJM region (as described in 862 
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testimony of Rock Island witnesses Moland and McDermott), and 3) the Project provides 863 

significant opportunities for renewable energy procurement and to meet the mandated 864 

and non-mandated demand for electricity from renewable resources for Illinois 865 

consumers and the PJM market (as discussed in the testimony of Rock Island witness 866 

David Berry). 867 

Q. Does Rock Island have an executed facilities study agreement? 868 

A. Yes, as I described in my direct testimony at line 179, Rock Island has an executed 869 

facilities study agreement with PJM dated January 2010 for the “S” positions.  Rock 870 

Island also has an executed facilities study agreement for the “U” position dated 871 

December 2012.  872 

Q. What is your response to ILA Witness Gray’s statement at p. 6-7, lines 121-129 that 873 

the Rock Island project has not been included in the 2012 RTEP notwithstanding 874 

the execution of a facilities study agreement? 875 

A. PJM has not advised us as to why the Project was not included in RTEP; however, the 876 

fact that the system impact studies have undergone several re-tools probably underlies 877 

PJM’s decision to delay including the Project in RTEP.  After the facilities study has 878 

been conducted, Rock Island, PJM, and ComEd will negotiate an interconnection services 879 

agreement.  Once Rock Island has executed an interconnection services agreement, PJM 880 

will include the Project within the RTEP analyses as well as any upgrades that may be 881 

identified as a result of the interconnection studies (which will also be identified in the 882 

interconnection services agreement).   883 

X. ELECTRIC AND MAGNETIC FIELDS AND IMPACTS ON GPS 884 

Q. What are electric and magnetic fields?  885 
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A. In the context of the Project, electric and magnetic fields (“EMF”) refer to the static 886 

electric and magnetic fields produced by the HVDC transmission line.  These fields are 887 

of a different nature (i.e., they are static) than the EMF produced by typical alternating 888 

current (AC) transmission lines which are time-varying in nature.   889 

Q. How is EMF measured? 890 

A. Electric fields are measured in units of kilovolts per meter (kV/m).  The International 891 

System of Units (“SI”) measures magnetic fields with the SI-derived unit of Tesla (“T”), 892 

which is widely applied in Europe; however, in North America magnetic fields are most 893 

commonly reported in units of gauss (“G”).  As an example, a typical refrigerator magnet 894 

produces a magnetic field around 0.005 T (5 microtesla [mT]) which translates to 50 G 895 

(50,000 milligauss [mG]).  896 

Q. Is EMF something people encounter every day? 897 

A. Yes.  Electric charges and the fields associated with them are found everywhere.  We 898 

routinely encounter static electricity from rubbing our feet across the carpet on a dry 899 

winter day, or brushing our hair when the humidity is low, or from weather conditions, 900 

such as storms, snow, and blowing dust.  The friction from walking across the carpet can 901 

create a static electric field at the surface of the body as high as 500 kV/m.  This static 902 

charge is easily dissipated by touching another surface (such as a doorknob) and 903 

transferring the charge.  Electric fields are easily blocked by most objects such as walls, 904 

trees, and fences.  Few man-made devices produce static electric fields as frequently as 905 

does nature, but standing near a DC electrified railway, or sitting in front of a computer 906 

screen or television with a cathode ray tube are examples.  In the latter case, one may be 907 
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exposed to a static electric field of about 10 – 20 kV/m at a distance of approximately 1 908 

foot. 909 

  Likewise, magnetic fields are very commonplace.  The primary natural source of 910 

static magnetic fields is the earth itself; its geomagnetic field covers the entire earth.  911 

Man-made sources include permanent magnets (e.g., the magnets contained in a set of 912 

headphones), battery powered appliances, magnetic resonance imaging (“MRI”) 913 

scanners, and as before with the static electric fields, DC electric railways.  The earth’s 914 

magnetic field ranges from 300 mG at the equator to 700 mG at the magnetic north and 915 

south poles.  An MRI machine produces magnetic fields between 15,000,000 - 916 

40,000,000 mG.  Battery powered appliances may produce magnetic fields between 917 

3,000 – 10,000 mG.     918 

Q. Have electric fields associated with the Project operation been calculated? 919 

A. Yes.  POWER Engineers has performed calculations of EMF applicable to the Project.  920 

The highest electric field level calculated on the right of way (ROW) is 40.8 kV/m.  This 921 

includes the contribution of both the nominal field (i.e., the field that is derived from the 922 

voltage on the conductor) as well as the charges on air molecules (air ions).  The 923 

contribution of air ions to the electric field is affected by weather conditions and the 924 

number presented above is expected to be a worst case condition with the likelihood that 925 

lower values would be typical. 926 

 Q. How does the Project’s EMF compare to typical EMF exposure in day-to-day life? 927 

A. As noted above, for electric fields, one can easily experience exposure up to 500 kV/m 928 

just by walking across a carpeted floor on a dry winter day, which is more than ten times 929 

the highest value calculated by POWER Engineers.  As also noted previously, the 930 
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magnetic field exposure experienced on a daily basis or in the course of one’s life can 931 

range from strengths that are similar to what would be experienced within the ROW of 932 

the Rock Island Project to levels that are orders of magnitude higher.   933 

Q. Are you aware of any recommended limits of exposure or other documented 934 

scientific literature regarding DC EMF? 935 

A. Yes.  Let me mention that while questions have been raised about the possibility that 936 

static fields affect health, these questions have focused on sources of extremely strong 937 

magnetic fields.  Since the weak magnetic fields produced by DC transmission lines are 938 

similar to naturally-occurring magnetic fields, those sources have not prompted similar 939 

questions.  The following organizations have reviewed and summarized the research on 940 

exposure to static or slowly-varying fields: 941 

• International Agency for Research on Cancer (“IARC”) in 2002.12 942 

• Nation Radiological Protection Board of Great Britain in 2004.13 943 

• World Health Organization in 2006.14 944 

• International Committee on Electromagnetic Safety (“ICES”) in 2002 and 2007.15 945 

• The Advisory Group on Non-ionising Radiation for the Health Protection Agency 946 
of Great Britain (2008).16 947 

• International Commission on Non-ionizing Radiation Protection (“ICNIRP”) in 948 
2009.17 949 

                                                 
12 International Agency for Research on Cancer (IARC). IARC Monographs on the Evaluation of Carcinogenic 

Risks to Humans. Volume 80: Static and Extremely Low-Frequency (ELF) Electric and Magnetic Fields. Lyon, 
France: IARC Press, 2002. 

13 National Radiological Protection Board (NRPB).  Advice on Limiting Exposure to Electromagnetic Fields (0-300 
GHz). Volume 15, No. 2.  Didcot, UK, 2004.   

14 World Health Organization (WHO). Environmental Health Criteria Monograph No. 232. Static Fields.  Geneva, 
Switzerland: World Health Organization, 2006. 

15  International Committee on Electromagnetic Safety (ICES). IEEE Standard for Safety Levels with Respect to 
Human Exposure to Electromagnetic Fields 0 to 3 kHz C95.6-2002. Piscataway, NJ: IEEE, 2002 (Reaffirmed 
2007). 

16 Advisory Group on Non-ionising Radiation (AGNIR).  Static Magnetic Fields.  RCE-6, Documents of the Health 
Protection Agency.  Chilton, UK, 2008. 
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None of these panels found that the body of research indicates that strong static magnetic 950 

fields cause long-term health effects.  The ICNIRP and the ICES have developed 951 

exposure limits both for the general public and for occupational workers to protect 952 

against known acute effects that occur only at levels above those found in certain 953 

specialized medical, research, and industrial environments.  The ICNIRP has established 954 

these limits at 4,000,000 mG and 20,000,000 mG for the general public and occupational 955 

workers, respectively.  The ICES has established limits of 1,180,000 mG and 3,530,000 956 

mG for the general public and for occupational workers, respectively for frequencies up 957 

to 0.153 Hz. 958 

Q.  How does the Project’s magnetic field compare to the aforementioned limits of 959 

exposure? 960 

A. The maximum calculated magnetic field of the Rock Island Project would be similar to 961 

that of the earth and more than a thousand times lower than the aforementioned exposure 962 

limits. 963 

Q. In response to ILA witness Marshall’s statement at p.3, lines 36-37 of ILA Exhibit 964 

1.0, is there a reliable scientific basis for concern about adverse effects from HVDC 965 

transmission lines on crops, animals, or human health due to EMF? 966 

A. The scientific reviews mentioned above found no evidence that static EMFs cause 967 

adverse effects on humans, plants, or animals, even at levels that are an order of 968 

magnitude higher than those produced by an HVDC transmission line with the 969 

characteristics of the Rock Island Project. 970 

 971 

                                                                                                                                                             
17 International Commission on Non-ionizing Radiation Protection (ICNIRP). Guidelines on limits of exposure to 

static magnetic fields. Health Physics 96:504-514, 2009. 
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Q. What is a Global Positioning System? 972 

A. A Global Positioning System (“GPS”) is a space-based navigation system that depends 973 

on a series of geosynchronous satellites to provide time and location signals to receivers 974 

on earth.   975 

Q. What is corona? 976 

A. In the context of transmission lines, corona refers to a partial discharge of energy that 977 

ionizes air molecules resulting mostly in heat, as well as audible and electromagnetic 978 

noise.  Corona occurs along the surface of conductors on high-voltage transmission lines 979 

where irregularities (e.g., nicks on the conductor or debris such as dead mosquitoes) 980 

occur.  If the electric field becomes sufficiently concentrated at these irregularities, the 981 

insulating properties of air break down, producing corona. 982 

Q. Does corona create radio noise? 983 

A. The radio noise produced by corona, if strong enough, can create interference with signal 984 

reception in a certain band of frequencies in the electromagnetic spectrum.  The radio 985 

frequency portion of electromagnetic spectrum is typically defined from 3 kilohertz 986 

(“kHz”) to 300 gigahertz (“GHz”).  Corona primarily produces radio noise in the range of 987 

0.1 megahertz (“MHz”) to 10 MHz, with the power of radio noise decreasing rapidly with 988 

frequency; that is, the radiated power at 10 MHz is significantly lower than at 0.1 MHz.  989 

The highest levels of radio noise are measured underneath the transmission line and 990 

diminish with distance away from the conductors.  Some devices that operate in the lower 991 

frequency ranges of the corona discharge are potentially susceptible to interference.  Such 992 

devices as amplitude-modulated (“AM”) radio-station receivers operating in the 0.52 – 993 

1.72 MHz range could be noticeably affected when close to a transmission line, e.g., the 994 
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static you hear on your AM radio when you drive under the conductors of a high-voltage 995 

transmission line.  Frequency-modulated (“FM”) radio stations operate in the range 996 

between 88 – 108 MHz and are not typically affected by radio noise from transmission 997 

lines.  Real Time Kinematic (“RTK”) systems, which are ground-based controls used to 998 

make differential calculations and improve positional accuracy of GPS, receive GPS 999 

satellite signals at 1227.60 MHz and 1575.42 MHz frequencies.  RTK systems transmit 1000 

and receive terrestrial signals typically at Ultra High Frequencies which are greater than 1001 

300 MHz.  Since both GPS and terrestrial signals on which RTK systems rely are at far 1002 

higher frequency than the upper range of frequencies of significant corona noise, the 1003 

terrestrial and the satellite signals are very unlikely to be affected by the corona noise.  1004 

Q. Will the Rock Island Project interfere with GPS signals, as ILA witness Marshall 1005 

suggests at page 3, line 31-32 of ILA Exhibit 1.0? 1006 

A. It is extremely unlikely.   As I have pointed out, frequencies that are used to communicate 1007 

between orbiting satellites and GPS units, including those associated with farm 1008 

equipment, are much higher than the frequencies of radio noise from transmission lines.  1009 

Therefore, GPS units will operate with their traditional degree of accuracy near and under 1010 

high voltage transmission lines.  Reports published by consultants to Manitoba Hydro 1011 

(the provincial agency that operates two large HVDC projects similar to the Rock Island 1012 

Project) conclude: 1013 

The differences between the ground truth positions established 1014 
using conventional survey and the GPS observations indicate that 1015 
transmission lines that supply Direct Current have no appreciable 1016 
effect on either GPS measurements or ultra high frequency 1017 
radios/cell phones that supply GPS correction messages. The 1018 
results obtained were well within the manufacturers quoted 1019 
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equipment accuracies (i.e., centimeter level) (Pollock & Wright, 1020 
2011, p. 10).18 1021 

A similar conclusion regarding these DC transmission lines was reached by engineers in 1022 

the Position, Location and Navigation Group at the University of Calgary:19 1023 

 GNSS [Global Navigation Satellite Systems] data collected under 1024 
two 500 kV HVDC bipole lines were analyzed….No transmission 1025 
line effect on GNSS measurements was found to affect the quality 1026 
of the navigation solutions. In addition, the test results showed 1027 
normal operation of a commercially available survey grade RTK 1028 
system and its radio link (450 MHz) for static and perpendicular 1029 
test segments perpendicular to the transmission lines (Bancroft et 1030 
al., 2012, p. 66). 1031 

Q.  Can transmission structures disrupt GPS signals similar to the way trees sometimes 1032 

do? 1033 

A. GPS signals can be physically blocked by objects such as dense forest canopy or they can 1034 

be degraded by reflections off large solid objects.  It is theoretically possible that the 1035 

signal from a single GPS satellite could be blocked or degraded by a transmission 1036 

structure.  1037 

Q.  Could this result in a loss of functionality for a GPS system operating near a 1038 

transmission line? 1039 

A.  It is extremely unlikely that this could result in a loss of functionality for a GPS receiver 1040 

in an agriculture setting.  The United States government ensures that at any given time 1041 

there are at least 24 functioning GPS satellites in geosynchronous orbit in all parts of the 1042 

sky and many GPS receivers today make use of other sources of satellite signals as well.  1043 

                                                 
18 Pollock & Wright.  Effects of Transmission Lines on Global Positioning Systems,” and PLAN Group, “Manitoba 

Hydro DC-Line GNSS Survey Report,” November 2011.  
http://www.hydro.mb.ca/projects/bipoleIII/eis/BPIII_GPS_Reports_November%202011.pdf 

 
19 Bancroft JB, Morrison A, Lachapelle G. Validation of GNSS under 500,000 V direct current (DC) transmission 

lines. Computers and Electronics in Agriculture 83: 58-67, 2012. 

http://www.hydro.mb.ca/projects/bipoleIII/eis/BPIII_GPS_Reports_November%202011.pdf
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A GPS receiver requires signal from only 3 satellites to calculate the horizontal position 1044 

on earth; all GPS receivers regularly add and drop satellites and receive signal from 12 or 1045 

more satellites simultaneously.  Hence, it is unlikely that a brief or even prolonged 1046 

blockage of a single satellite would adversely affect GPS operation. 1047 

XI.  DECOMMISSIONING AND DISMANTLEMENT 1048 

Q. Has Clean Line analyzed whether the proceeds that would be expected from the sale 1049 

of the transmission structures, conductors and other components of a transmission 1050 

line, upon retirement, as scrap, salvage or used parts would be sufficient to cover 1051 

the costs to dismantle the transmission line and restore the land at the transmission 1052 

structure locations? 1053 

A. Yes, for one of its other HVDC transmission projects, Clean Line commissioned a study 1054 

by an outside EPC firm to analyze this question.  The conclusion of the engineering 1055 

firm’s study was that the proceeds from the sale of the transmission structures, 1056 

conductors and other components are expected to be more than the costs of dismantling 1057 

the transmission line and restoring the land at the transmission structure sites. The 1058 

conductors and towers in the prior study are of the same material and similar weight to 1059 

those that Rock Island will use; therefore the study is relevant to Rock Island.  Clean Line 1060 

is comfortable that the proceeds from the scrap or salvage sale of the metal and other 1061 

components following dismantlement would be sufficient to cover the cost of 1062 

dismantlement and restoration.  1063 

Q. Does this conclude your prepared rebuttal testimony? 1064 

A. Yes, it does.  1065 


