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CONNECTICUT SITING COUNCIL 1 

Eversource Energy Application For A Certificate Of Environmental 
Compatibility And Public Need For The Construction, 
Maintenance, And Operation Of A 115-Kilovolt (kV) Bulk 
Substation Located At 290 Railroad Avenue, Greenwich, 
Connecticut, And Two 115-kV Transmission Circuits Extending 
Between The Proposed Substation and The Existing Cos Cob 
Substation, Greenwich, Connecticut, and Related Substation 
Improvements  

 
 

DOCKET NO. 461A 
 

May 5, 2017 
 

 2 

DIRECT TESTIMONY OF KENNETH B. BOWES 3 

IN SUPPORT OF PROPOSED MODIFIED PROJECT 4 

Introduction 5 

 Q. Mr. Bowes, what is your current position with the Connecticut Light and Power 6 

Company doing business as Eversource Energy? 7 

 A. My current position is Vice President, Transmission Performance. 8 

 Q. Please introduce the other panel members who may assist you in responding to 9 

questions posed by the Council and any parties or intervenors. 10 

 A. At the table here with me are Jason Cabral of Burns & McDonnell, who is now Project 11 

Manager of the Greenwich Substation and Line Project, and who took the lead, under my supervision, in 12 

the design of the “Proposed Modified Project” presented in our Petition for Reconsideration, and Michael 13 

Libertine of All-Points Technology Corporation, who has done the supplemental environmental analyses 14 

for the Proposed Modified Project. Others on the project team who might be called upon to answer 15 

specific questions are Farah Omokaro, Eversource Manager, Project Solutions, who supervised the 16 

revised need analysis; John Case, Eversource Manager, Transmission Line Engineering, who assisted 17 

with the cost estimation;  Christopher Soderman, Eversource Lead Engineer, who prepared the 18 

supplemental electric and magnetic field analyses provided with our Petition for Reconsideration, and 19 

Ronald Araujo, the leader of a team working with the Town of Greenwich on energy conservation.  20 

Statements of our qualifications are provided in Attachment B to this testimony. 21 

Q. What is the subject matter of your testimony? 22 

A. This testimony concerns the following subjects: 23 

 The continuing public need for reliability improvements to the electric distribution system 24 

of the Town of Greenwich, which was initially identified by the Council in its decision 25 

denying “without prejudice” the original Greenwich Line and Substation Project (GLSP) in 26 

Docket 461. 27 

 28 
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 The “Proposed Modified Project” presented by our petition, which is described in detail in 29 

Exhibit A to the Petition, as well as two potential variations of that project, and an Alternate 30 

Modified Project specified by the Town of Greenwich, which is described in detail in 31 

Exhibit B to the Petition.  32 

 33 

 The environmental effects of each project. 34 

 35 

 EMF that would be associated with each project. 36 

 37 

 Eversource’s efforts to work with the Town of Greenwich to identify a mutually acceptable 38 

solution, which did not result in an agreement, but which did result in the identification, 39 

design, and evaluation of the Alternate Modified Project. 40 

 41 

 Eversource’s efforts to work with the Town of Greenwich to reduce future load growth. 42 

 43 

 A comparison of the Proposed Modified Project, the Alternate Modified Project, and the 44 

GSLP as originally proposed in Docket 461. 45 

 46 

 An explanation of how the Proposed Modified Project and the Alternate Modified Project 47 

address the deficiencies of the GSLP that the Council identified as its reasons for denying 48 

approval of the GSLP. 49 

 50 

 Eversource’s notification to abutters of the overhead segment of the transmission line of the 51 

Proposed Modified Project of our plans to present the Proposed Modified Project and the 52 

Alternate Modified Project to the Council. 53 

Continuing Public Need for Greenwich Reliability Improvements 54 

 Q. Please explain the public need for the Proposed Modified Project. 55 

 A.   The need for the Proposed Modified Project is the same system need that the Council 56 

identified in its Findings of Fact and Opinion of May 12, 2016, in Docket 461, when it declined to 57 

approve the GSLP as originally proposed.  At that time, the Council concluded that “the current electric 58 

system serving Greenwich is antiquated and was designed to serve much lower load demands than exist 59 

today” (Opinion, p. 4) and that “the proposed GSLP, or some variation thereof, is necessary for the 60 

reliability of the electric power supply of the Town of Greenwich. (Opinion, p. 6).  The detailed support 61 

for this conclusion is provided by Findings of Fact Nos. 33 – 108.  I will not reproduce all of these 62 

detailed findings here, but provide only the highlights: 63 

49. The electric distribution system in Greenwich was designed over 50 years ago to serve much 64 

lower load levels than those that exist today… 65 

 66 

50. Greenwich is at the farthest extent of Eversource's electric network in southwest Connecticut. 67 

Greenwich is electrically isolated and relies heavily on one bulk substation, the Cos Cob 68 

Substation, to provide power to three distribution substations in Greenwich; the Prospect, 69 

Byram and North Greenwich Substations… 70 
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56. The Cos Cob Substation is one of two bulk substations in Eversource's service area that has three 71 

transformers serving 27.6-kV load.  No bulk substation in Eversource's service area has four or 72 

more transformers serving 27.6-kV load… 73 

 74 

57. Approximately 76 percent of the Western Greenwich area is served by the 27.6-kV system. There 75 

are no other nearby substations that can serve load at 27.6-kV… 76 

 77 

62. A contingency event, an event causing the loss of one or more system components, would require 78 

the remaining system components to carry higher loads, leading to potential system damage due 79 

to component overloads.  The Greenwich electric system needs additional capacity to avoid 80 

overloads during contingency events… 81 

 82 

68.  Although [interim] measures have delayed the need for a new substation, first identified in 1989, 83 

none of these measures would be a suitable long-term solution for the need of a new substation 84 

west of Indian Harbor, closer to the load center of Greenwich… 85 

 86 

73. The 2011 [storm] event demonstrated inadequate supply of power during contingency events, an 87 

unacceptable interruption of service (over 5,000 customers lost power) and cascading effects 88 

from the interruption in service, and the inability to recover from the interruption in a timely 89 

manner (75 minutes to 18 hours). 90 

 91 

79.  Four 27.6-kV distribution circuits from Cos Cob Substation provide power to the Prospect 92 

Substation.  If one or more of these circuits is out, the remaining circuits must carry the load.  If 93 

two of the circuits are out during summer peak conditions, load would have to be shed to protect 94 

system components…   95 

 96 

80.  The Prospect Substation is a non-bulk substation with a 55 MVA capacity.  It is only served by 97 

Cos Cob Substation and only has about a one percent backup from other sources in the event of 98 

an outage of the entire substation. 99 

 100 

89.   Electric power at 27.6-kV cannot be transferred [from Cos Cob] to another substation to reduce 101 

power demand on the transformers, thus causing electrical components to go into emergency 102 

ratings.  Although Eversource is willing to operate equipment above nameplate ratings for short 103 

intervals, it cannot operate its equipment in their emergency ratings for extended periods of time 104 

without permanent damage to equipment.   As the age of the equipment increases, the more likely 105 

permanent damage would occur if operated above its nameplate rating… 106 

 107 

90. Eversource does set a transformer emergency rating, but operating in this rating has the potential 108 

to create a one percent loss of service life for each emergency occurrence.  The maximum short-109 

term emergency loading during contingency events is 135 MVA on two transformers for a 110 

maximum of two hours… 111 

 112 

92. Overloads on the current electric system could lead to loss of service to Greenwich customers 113 

through equipment failures or through targeted electric curtailments to protect system 114 

components… 115 

 116 

93.  Under existing circumstances, with no increase in capacity, there is a possibility that there would 117 

be an overload at the Cos Cob Substation… 118 
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 Q. In the course of developing the Proposed Modified Project, did Eversource confirm 119 

the reliability need the Council found to exist in its Opinion and Findings of Fact? 120 

A. Yes, we did. 121 

Q. What did you do to confirm that need? 122 

A. First, in light of the Council’s conclusion that the scope of the GSLP, which would have 123 

provided reliability for a 30- to 40-year planning horizon, was unnecessarily large and therefore 124 

unnecessarily costly, we determined to assess the needed scope of system improvements based upon the 125 

historical 2013 peak load on the Greenwich 27.6-kV system served by the Cos Cob Substation, which 126 

was 130.5 MVA.  We felt that this peak load, which had occurred within the last three years, could be 127 

deemed representative of current conditions.  We then ran a set of contingency simulations assuming that 128 

peak load.  The results of those simulations confirmed the same reliability deficiencies in the existing 129 

system identified by the Council in its May 2016 decision: potential overloads of the distribution feeders 130 

supplying power to Prospect Substation from Cos Cob Substation; and potential transformer overloads 131 

at Cos Cob Substation and at Prospect Substation.  132 

Q. Please explain the contingencies that were simulated to test the reliability of the 133 

Greenwich distribution system using the 2013 peak load, and the results of those tests. 134 

A. In order to understand the contingencies that were simulated and their results, it is useful 135 

to refer to the simplified schematic one-line diagram of the Greenwich 27.6-kV system in Figure 1 below.  136 

This illustration is consistent with, but less detailed than, the diagram in Finding of Fact 143. 137 

 138 

Figure 1, Greenwich Distribution System 139 

 140 
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To test system reliability, we simulated the performance of the system under the 2013 peak load 141 

first with all elements in service (the “N-0” condition) and then with each of the system elements of 142 

concern out of service (“N-1” conditions).  These simulations confirmed the existence of the following 143 

system deficiencies: 144 

Inadequate Distribution Feeders 145 

As Figure 1 shows, there are four 27.6-kV feeders from Cos Cob to the Prospect Substation.  146 

These cables operate in parallel, so that if one is lost from service (out of service or O.O.S) its load is 147 

automatically redistributed to the remaining three cables.  When the loss of each of the cables was 148 

modeled with the 2013 peak load at the Cos Cob Substation of 130.5 MVA, remaining cables were 149 

overloaded.  The results of this analysis are displayed in Figure 2: 150 

 151 

Feeders Load relative to Normal cable ratings 

11R51 O.O.S. 151% 140% 122% 

11R52 117% O.O.S. 109% 95% 

11R55 114% 117% O.O.S. 97% 

11R58 73% 73% 69% O.O.S. 

Figure 2, Single Contingency Scenarios (N-1) 152 

In fact, contingency simulations showed overloads on these feeders at loads much lower than the 153 

2013 peak.  Overloads on one or more of the feeders were seen at loads as low as approximately [82       154 

MVA] or approximately 63% of the 130.5 MVA peak in 2013.  Because the feeders are not all of the 155 

same length, and therefore have different impedances, in many conditions, the capability of the feeders 156 

left in service was insufficient to accept flow from one or more feeders lost from service, without 157 

overloading. 158 

Insufficient Transformation Capacity 159 

 Both the Prospect and Cos Cob Substations were overloaded in the simulation using 2013 load 160 

levels. 161 

A.) The Prospect Substation 162 

 The Prospect Substation has four transformers.  One of them, the 4X transformer, is overloaded 163 

under N-0 peak load conditions.  That is, even without the loss of any system element, the transformer 164 

will be required to operate in its emergency range.  If the high load continues for more than 24 hours, the 165 

load on the transformer should be reduced to normal by shedding load, according to planning criteria.  Of 166 
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greater concern, the loss of any of three substation transformers at peak load will overload others, as 167 

shown in Figure 3.  In addition, since the 22E-3X transformer is not connected to any of the other 168 

transformers at Prospect Substation, its loss results in temporary load interruption without regard to the 169 

available capacity of the other transformers. 170 

 171 

Transformers 
Nameplate 

MVA 

2013 
Loading 

MVA 

%                 
Nameplate 

N-1  % of Nameplate 
(N/O = <100%)  

N-1  % of Emergency Rating 
(N/O = <100%) 

22E-1X 15 13.3 89% O.O.S 168% N/O N/O O.O.S 133% NO N/O 

22E-2X 12.5 11.9 95% 202% O.O.S N/O 225% 158% O.O.S N/O 176% 

22E-3X 12.5 9.8 78% N/O N/O O.O.S N/O N/O N/O O.O.S  N/O 

22E-4X 15 16.2 108% 108% 108% 108% O.O.S N/O N/O N/O O.O.S 

Total 55 51.2                   

Figure 3, Prospect Substation Transformer Overloads 172 

B.) The Cos Cob Substation 173 

 The Cos Cob Substation has three 115-kV to 27.6-kV transformers with nameplate ratings of 50.4 174 

MVA, 46.7 MVA and 46.7 MVA, respectively.  In the 2013 peak load condition, the loss of any one of 175 

these transformers placed the remaining transformers into their emergency ratings, Figure 4 below shows 176 

the worst-case scenario, loss of the 11R-1X transformer.  177 

 178 

Transformers 

 

MVA %                 
Nameplate 

Rating 
N-1 

2-hr 
Rating  

% of 2-hr 
rating  

22- hr 
rating 

% of 22-
hr  rating  

Nameplate 
Rating 

2013 
Load  

11R-1X 50.4 26.8 53% O.O.S   O.O.S   O.O.S 

11R-2X 46.7 52.1 112% 66.4 67.5 98% 62.00 107% 

11R-3X 46.7 51.6 110% 64.1 67.5 95% 62.00 103% 

Total Load 
MVA  

  130.5   130.5         

Figure 4, Loss of 11R-1X Transformer at Cos Cob Bulk 27.6 kV Substation 179 

Q. In addition to the results of computer modeling, is there other evidence that the 180 

Greenwich distribution system fails to meet reliability criteria under current peak loads? 181 

A. Yes, feeder overloads and loss of service to customers have actually occurred in 182 

contingent conditions at loads lower than the 2013 peak.  The Council recognized a series of such 183 

overloads in its Finding of Fact No. 76: 184 

76.  In July 2015, three different underground 27.6-kV cable failures on three different 185 

days occurred on the 27.6-kV system from Cos Cob Substation to Prospect 186 
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Substation.  These failures were not related to peak loading.  The outages caused the 187 

remaining distribution cables to enter into their emergency ratings... 188 

 189 

Q. Have there been additional instances of cable failures and overloads in actual 190 

operating experience since the Council’s decision of May 2016 in this Docket? 191 

A. Yes. On July 10, 23, and 25, 2016, there were a series of cable faults and overloads on 192 

the Greenwich 27.6-kV and 13.2-kV systems, which showed feeder deficiencies in addition to those of 193 

the Cos Cob – Prospect feeders, including 27.6-kV feeders from Cos Cob to the North Greenwich 194 

(11R53), Byram (11R56), and Mianus (11R50) Substations.  The July 25 events resulted in the loss of 195 

388 customers for 142 minutes. 196 

Q. Has the Council recognized that overloads of equipment such as you have just 197 

described demonstrate reliability deficiencies that must be corrected? 198 

A. Yes, the Council has routinely recognized this fundamental fact of reliability planning.  199 

In this Docket alone, see Findings of Fact Nos. 41, 62, 71, 76, 77, 89, 90, 91, 92, 93, and 167; and the 200 

Reliability section of the Opinion, pp. 4 and 5.   201 

Q. Are there aspects of the design of the existing Prospect Substation and the condition 202 

of the equipment in it that exacerbate the modeled reliability deficiencies? 203 

A. Yes. Overloading of the two 12.5 MVA transformers at Prospect is of particular concern 204 

because Eversource’s operating experience with this type of transformer indicates that it is prone to 205 

failure when loaded above its nameplate (normal) capacity. Moreover, the substation switchgear is 206 

degraded and at the end of its useful life. The 13.2-kV switchgear in the Prospect Substation was installed 207 

in 1954, and so is over 60 years old. Eversource has deferred the expense of replacing it in the expectation 208 

that a solution to the Greenwich distribution deficiencies will be implemented that will allow the Prospect 209 

transformers and switchgear to be retired.  Improving the Prospect Substation to add additional 210 

transformation capacity is not practical. There is no room to add additional 27.6 feeders. Finally, the 211 

Prospect Substation is located in a 500-year flood plain.  Requirements of PURA and the Siting Council 212 

adopted in response to the storm events of 2012 are such that if the substation were rebuilt, all of its 213 

critical elements would have to be located at least one foot above the 500-year flood level.  The cost of 214 

such construction makes rebuilding of the substation in place impractical.  As the Council recognized in 215 

its May 2016 Opinion, the Prospect Substation is “obsolete.” (Id., at 5). 216 

Q. Are there aspects of the design of the Cos Cob Substation that contribute to 217 

reliability deficiencies? 218 

A. Yes. Unlike other bulk substations in the Eversource System, excess load caused by the 219 

loss of a transformer cannot be transferred from Cos Cob to another substation.  However, 6 MVA of load 220 

can be transferred to the Cos Cob 13.2 KV system.  Under the 2013 system peak condition assumed in the 221 
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current planning analysis, the ability to off-load that relatively small amount of power is sufficient to 222 

relieve the overloads on the transformers that remain in service after the failure of a single transformer.  223 

This is a key factor in maintaining continuity of customer service, since it is likely that a faulted 224 

transformer would require more than 24 hours to repair.  Without the ability to transfer the 6 MVA to the 225 

13.2-kV system, there would be no way to bring the remaining transformers down into their normal 226 

operating range after 24 hours except for a natural decline in load or shedding of customer load. In 227 

addition, the largest emergency mobile transformer that could be temporarily installed in the Cos Cob 228 

Substation has a capacity of only 30 MVA, which is insufficient to support the 2013 peak loading on 229 

either the 2X or 3X transformers. Accordingly, should one of these transformers be lost from service, the 230 

substation has to be manually reconfigured so that the mobile unit takes over the duty of the 1X 231 

transformer (which feeds North Greenwich) and the 1X transformer is configured to assume the duty of 232 

the transformer that is out of service.  Any plan for resolving the deficiencies of the Greenwich 233 

distribution system should take into account the relatively small reliability margin at the Cos Cob 234 

Substation, which would likely disappear with 6 MVA of load growth, and the operability restrictions 235 

presented by the unequal loading of the transformers when a mobile unit must be substituted for one of 236 

the permanent transformers.  In its Docket 461 Opinion, the Council recognized the small reliability 237 

margin at Cos Cob under current loads, and that the redistribution of bulk power between Cos Cob and a 238 

new Greenwich Substation would enhance the reliability of the system by allowing load transfers during 239 

contingency events.  (Id., at 5). 240 

Finally, two of the three transformers at Cos Cob (the 11R-2X and the 11R-3X) are connected by 241 

a common bus served by a single circuit breaker.  A fault on the bus or on the breaker would cause the 242 

loss of the entire load served by those transformers.   243 

Q. By using a current (2013) peak load level for testing the need for system 244 

improvements, rather than a peak load that assumes peak load growth for many years into the 245 

future, are you creating a significant risk that the Proposed Modified Project will be itself obsolete 246 

as soon as it is built? 247 

A. No. The regional bulk power system planning criteria, which must use a 20-year planning 248 

horizon and assume load growth consistent with the ISO-NE forecast, do not apply to the planning of 249 

local distribution systems, so we are free to proceed by smaller steps than required for the bulk power 250 

system.   A reliability solution based on current loads will usually include some margin for growth.  251 

System elements such as lines, transformers, and breakers are manufactured in standard sizes, such that a 252 

system improvement that provides a minimum of required additional transformation or transmission 253 

capacity will typically provide somewhat more than required.  This effect is particularly likely to occur 254 

when the study area is small, as is the case here.  In this case, although the Proposed Modified Project was 255 
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designed to address only the modeled overloads associated with the 2013 peak load, the solution testing 256 

showed that it would function reliably with peak loads of up to 190 MVA because of the ability of the 257 

improved system to automatically transfer load between substations.  This margin of 60 MVA above the 258 

current load represented by the 2013 peak provides a durable reliability solution. In addition, Eversource 259 

and the Town of Greenwich are committed to implementing aggressive energy efficiency measures that 260 

would enhance the longevity of the proposed solution.  261 

Description of the Proposed Modified Project 262 

 Q. What are the principal elements of the Proposed Modified Project, which is 263 

described in detail in Exhibit A to the Petition for Reconsideration? 264 

 A. The principal elements of the Proposed Modified Project are: 265 

 Build a new, open-air Greenwich Substation at 290 Railroad Ave. with two 60 266 

MVA 115-kV / 13.2-kV transformers, surrounded by a 15’ high brick veneer wall. 267 

 268 

 Relocate seven existing 13.2-kV underground feeders currently feeding the existing 269 

Prospect Substation, to the proposed Greenwich Substation at 290 Railroad 270 

Avenue. 271 

 272 

 Remove the four 27.6/13/2-kV transformers and associated switchgear at the 273 

existing Prospect Substation, leaving intact the ties to the 27.6-kV feeders serving 274 

certain large customers and the 27.6-kV network.  275 

 276 

 Add a new 115-kV terminal at Cos Cob Substation to support the termination of 277 

two new circuits feeding the new Greenwich Substation, leaving intact the existing 278 

three 115-kV to 27.6-kV transformers (with nameplate ratings of 50.4 MVA, 46.7 279 

MVA, and 46.7 MVA) and the existing space for an additional 115-kV to 27.6-kV 280 

mobile transformer.  281 

 282 

 Build two “hybrid” 115-kV radial transmission circuits from Cos Cob Substation to 283 

the new Greenwich Substation, each consisting of: 284 

o two segments of cross-linked polyethylene (XLPE) underground 285 

conductor, originating at each of the Cos Cob and Greenwich 286 

Substations, totaling approximately 0.6 miles in length, and 287 

o an overhead segment approximately 1.5 miles long, supported by a 288 

common set of structures constructed adjacent and parallel to the 289 

Metro North Railroad (MNR) tracks, primarily on the south side of 290 

the tracks, utilizing the MNR right-of-way (ROW). 291 

 292 
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A one-line diagram of the Proposed Modified Project is provided below:293 

  294 

Figure 5, Proposed Modified Greenwich Substation and Line Project  295 

 Q. Does the Proposed Modified Project resolve the existing reliability problems you 296 

previously described of overloaded distribution feeders and insufficient transformation capacity? 297 

 A. Yes, it does.  The addition of the two new 115-kV supply lines to the new 298 

Greenwich Substation provides ample feeder capacity, and the addition of the two new 299 

transformers at the new Greenwich Substation, together with the existing transformers at Cos 300 

Cob, provides ample transformation capacity.  The four existing 27.6-kV distribution feeders 301 

will be off-loaded in this configuration, which will provide redundancy for the Greenwich 302 

secondary network under all load conditions.   303 

  Q. Does the Proposed Modified Project resolve the inability of the existing system to 304 

transfer load between substations in the event of transformer losses? 305 

         A.        Yes.  In the event of the failure of a single transformer at the new Greenwich Substation, 306 

the remaining transformer would be capable of serving the load until the failed transformer was returned 307 

to service, even under peak conditions, so there would be no need for transferring load to another 308 

substation.  In the event of the loss of a single transformer at Cos Cob under peak conditions, load would 309 

be automatically transferred to the new Greenwich Substation, and the capacity of the remaining 310 
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transformers at Cos Cob and the transformers in the new Greenwich Substation would be sufficient to 311 

serve 100% of the load.  In the event that two transformers were lost at either Cos Cob or Greenwich 312 

Substations, approximately 80% of the load would automatically be transferred to other substations and 313 

the remaining 20% of the load could be restored quickly by operator adjustments. 314 

Comparison of the Proposed Modified Project to the Original GSLP 315 

 Q. What is the estimated cost of the Proposed Modified Project as compared to that of 316 

the GSLP, which the Council found to be unreasonably expensive? 317 

 A. We estimate the capital cost of the Proposed Modified Project as proposed to be 318 

approximately $78 million.   A breakdown of that cost by the principal components of the project is 319 

provided in Exhibit A to the Petition, Section A.4.5.  By comparison, the estimated cost of the original 320 

GSLP provided in Docket 461 was $140 million. The preliminary estimate of the capital cost of the 321 

Hybrid Alternative that Eversource developed in that proceeding was $118 million. (See, FOF No. 465). 322 

 Q. What accounts for this cost reduction of $62 million, as compared to the original 323 

GSLP and $40 million as compared to the Hybrid Alternative?  324 

 A. The principal factors for the reduction in cost are: 325 

 The reduction in the capacity requirement of the new Greenwich Substation resulted 326 

in a change from three to two new transformers, and from six circuit breakers to 327 

one, and a reduction in other terminal equipment.  328 

 329 

 A change from a GIS to an open-air design further reduced the cost of the new 330 

Greenwich Substation. 331 

 332 

 Underground construction of the transmission lines was reduced from 2.3 miles in 333 

difficult locations, including a horizontal directional drill (HDD) to cross the MNR, 334 

to 0.6 mile in less challenging terrain, with no HDD.  Although the specification of 335 

the cable type changed from high pressure fluid hilled (HPFF) cable to solid XLPE 336 

cable, which can be more expensive, the segment of cable required is short enough 337 

to avoid the need for cable splicing and associated vaults, which reduces the XLPE 338 

cost significantly. 339 

 340 

 No modifications to the Byram Substation are proposed as part of this petition. 341 

Eversource recognized the Council’s concerns with the original GSLP in regard to 342 

costs and determined that the Byram equipment can be upgraded in the future (as 343 

needed) by one or more distribution projects.  Since modifications to this 27.6-kV 344 

to 13.2-kV substation would not be within the Council’s jurisdiction, these 345 

modifications could be made without further proceedings before the Council. 346 



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 12 May 2017 

The reduction in the estimated cost of the Hybrid Alternative (now the Proposed Modified 347 

Project) was also due, in part, to more detailed data developed since the GSLP proceeding in a more 348 

rigorous design and cost analysis that was made possible by the additional time afforded for them.   349 

Of the approximately $62 million reduction in estimated costs as compared to the GSLP, 350 

approximately $23.5 million relates to the substation cost and approximately $38.5 million to 351 

transmission supply line costs.  352 

 Q. Are you confident that the Proposed Modified Project can be constructed? 353 

 A. Yes.  Since the close of the previous proceeding, Eversource has worked extensively with 354 

MNR to confirm that the new transmission lines can be constructed within the available railroad ROW.  355 

This effort has required a 30% design of the overhead segment of the transmission lines, which has 356 

confirmed that there is sufficient room on the south side of the tracks to construct the lines without 357 

conflicts with the operation of the railroad, provided certain construction conditions are resolved.  358 

Because construction of the line within the MNR ROW on the south side of the tracks may be constrained 359 

by a Town of Greenwich sewer force main in one location, Eversource has designed a project variation 360 

that would move a portion of the line on the north side of the tracks.  I discuss this “Force Main 361 

Variation” later on in this testimony.  362 

 Q. Will any easements from private property owners be required for the Proposed 363 

Modified Project? 364 

 A. When the line design and construction plans are completed, we may find that we will 365 

require temporary easements for construction in some locations, but we do not anticipate the need for any 366 

permanent easements from private landowners. 367 

Q. Are the proposed improvements necessary for the reliability of the electric system of 368 

the State, as well as that of Greenwich? 369 

A. Yes.  Greenwich is part of the State of Connecticut, and the State’s electric system cannot 370 

be considered reliable unless all of its cities and towns are served reliably.  The residents of Greenwich 371 

and the businesses located there are important contributors to the economy and to the political and 372 

cultural life of the State, not just to those of Town of Greenwich.  These contributions require reliable 373 

electric service in order to flourish. 374 

Environmental Effects of the Proposed Modified Project 375 

 Q. Please summarize the anticipated effects on the natural environment of the 376 

Modified Project, which are discussed in detail in Petition Exhibit A, Sections B and C. 377 
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  A. The Proposed Modified Project will not result in any permanent adverse effects on the 378 

natural environment.  By using a combination of the existing MNR ROW and local roads, the Proposed 379 

Modified Route addressed several of the environmental concerns raised in Docket 461. 380 

The proposed transmission pole near the intersection of the northern MNR ROW and Indian Field 381 

Road will require approximately 1,077 square feet of temporary impacts to a small wetland to 382 

accommodate a construction work pad. We plan to use timber mats to protect this wetland resource 383 

during construction activities.  After construction, the timber mats will be removed and the affected 384 

wetland restored to its original condition.  In two other locations along the MNR ROW, impacts to 385 

wetlands/watercourses will be avoided altogether by spanning them. 386 

Clearing would be necessary along the southern MNR ROW, adjacent to the I-95 corridor, to 387 

provide construction equipment the necessary overhead clearances to work safely and to comply with 388 

conductor blowout clearance requirements.  Approximately 5.5 acres of vegetation removal would occur 389 

within the MNR ROW and approximately 3.4 acres would be cleared in adjacent ConnDOT Highway 390 

ROW areas, avoiding residential properties.  Those areas proposed for vegetation removal are developed 391 

with the transportation corridors and are heavily influenced by human disturbances.  As such they have 392 

little wildlife habitat value.     393 

The overhead transmission lines will need to be pulled approximately 73 feet between two (2) 394 

new transmission structures across Indian Harbor over the existing bridge within the elevated MNR 395 

ROW.  No work within the water or along its banks is necessary to construct these two structures or to 396 

pull the lines.   397 

Some portions of the Proposed Modified Route will extend through coastal boundary areas and 398 

flood zones, but its construction and operation will not result in any permanent adverse effects to these 399 

resources.  400 

 Q. Are the visual impacts of the Proposed Modified Project presented in the Petition? 401 

 A. Yes, Exhibit A, Section C discusses the visual effects of the Proposed Modified Project 402 

and Appendix 5 in Petition Volume 2 provides a set of visual simulations showing the pre-and post-403 

construction appearance of key areas where the overhead segments of the transmission lines will be 404 

constructed, and a visual simulation of the new Greenwich Substation as proposed. 405 

 Q. What has Eversource done to mitigate the visual impacts of the overhead section of 406 

the transmission lines? 407 

 A. The most visually prominent component of the overhead line as proposed is the 408 

approximately 105-foot high western transition structure, which is proposed to be located in the vicinity 409 

of Steamboat Road.  In the GSLP as originally proposed, this structure would have been approximately 410 

25 feet east of Steamboat Road.  The Town of Greenwich has requested that this structure be moved as far 411 
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away from Steamboat Road as possible. (See Findings of Fact Nos. 293 and 294 in the prior proceeding.)  412 

The Proposed Modified Project design locates this structure approximately 250 feet east of Steamboat 413 

Road.  Visual simulations showing the structure and its surroundings at the location originally proposed 414 

and at the new proposed location are provided in Petition Appendix 6 in Petition Volume 2.  In addition, 415 

the section of line that is proposed to be constructed within the railroad ROW will be located on the south 416 

side of the tracks, where it will be proximate to I-95, municipal and commercial land uses, rather than on 417 

the north side of the tracks, where it would be adjacent to residential properties. The new transmission 418 

monopole structures will be constructed alongside existing railroad catenary support structures and lattice 419 

towers used for both railroad electrical and communications lines.   420 

Electric and Magnetic Fields 421 

 Q. Has Eversource provided the measurements and calculations required by Council’s 422 

Application Guidelines for electric transmission and substation applications? 423 

 A. Yes.  A complete electric and magnetic field (EMF) characterization in conformity with 424 

those guidelines is provided in the Petition Exhibit A, Section D.  425 

 Q. Please summarize the magnetic fields that will be associated with the Proposed 426 

Modified Project. 427 

 A. The new line will be constructed underground in part.  As the Council has recognized, 428 

magnetic fields associated with underground lines fall off very sharply with distance, thus minimizing 429 

exposures to nearby homes and other land uses.  The overhead section will use a double circuit 430 

configuration with best phasing, which is similar to a “split-phased” configuration of a single circuit with 431 

respect to the EMF cancellation effect.  Moreover, the overhead segment of the line will be constructed 432 

for most of its length between a railroad ROW and a limited access public highway, with the nearest 433 

residences on the opposite side of the railroad corridor.  The overhead section of the line will not be 434 

adjacent to any private or public schools, licensed child day care facilities, licensed youth camps, or 435 

public playgrounds.   As shown in the Petition Exhibit A, Section D, the new lines will have a negligible 436 

incremental effect on electric and magnetic field levels along the railroad corridor.  Finally, magnetic 437 

fields from the new and upgraded substations will be below background levels beyond the substation 438 

property lines.  439 

Development of the Proposed Modified Project 440 

 Q. Please describe how the Proposed Modified Project was developed. 441 

 A. After Eversource received the Council’s denial without prejudice of our original proposal 442 

in May 2016, I convened a new team to develop a modified project that would conform to the guidance in 443 
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the Council’s Opinion.  I was and am the head of that team, and working directly under me are Farah 444 

Omokaro, who has significant competence and experience in both system planning and siting, and Jason 445 

Cabral, who has significant competence and experience in project design and construction.  We also 446 

called upon cost estimation expertise of Eversource engineers and consultants.  Our first task was to 447 

understand the guidance that the Council provided in its Opinion.  The two principal messages that we 448 

saw in the Opinion were first, that the modified project must be substantially smaller and less expensive 449 

than that originally proposed; and second, that we should endeavor to work with the Town of Greenwich 450 

on demand side measures (DSM) to mitigate future load growth. We were also guided by the Council’s 451 

strong opinion that we avoid a route through Bruce Park and that we attempt to reach agreement with the 452 

Town’s representatives on the solution to be implemented.  453 

We then made the decision, which I have already mentioned, to design a solution that would meet 454 

applicable reliability criteria assuming the 2013 peak load on the Greenwich 27.6-kV system of 130.5 455 

MVA.  This decision was premised on our recognition that any robust solution for the 130.5 MVA peak 456 

load would likely also provide some margin for growth, on our anticipation that regional growth forecasts 457 

were likely to be revised downward; and on an assumption that DSM could be implemented to mitigate 458 

future peak load growth.  On that basis, we moved forward to reconsider both distribution and 459 

transmission solutions that would meet the redefined need, and to engage the Town both with respect to 460 

the design of the modified project that would be proposed and the implementation of DSM. Although we 461 

made progress with the Town with respect to DSM, we were unable to agree on the preferred solution.   462 

 Eversource determined that the most cost effective and reliable solution would be a 115-kV 463 

project substantially similar to the Hybrid Alternative that was preliminarily examined in the prior 464 

proceeding at the suggestion of the Council. (See, Docket 461 Opinion, pp. 6, 8).  The Town prefers an all 465 

underground solution with the new Greenwich Substation enclosed in a structure designed to resemble a 466 

multiple unit residential building and located at 281 Railroad Avenue.  This “Alternate Modified Project” 467 

is described in detail in Exhibit B to the petition. 468 

 Q. Given that the Council’s Opinion suggested further development of the Hybrid 469 

Alternative, why did you go back to the drawing board to start over with the consideration of 470 

distribution alternatives? 471 

 A. We had two reasons: First, we wanted to make sure that we were not overlooking a more 472 

cost-effective solution that would be feasible given the changed condition of a lower peak load 473 

assumption.  Second, we learned in an early stage of our consultations with the Town of Greenwich that 474 

the Town had a strong preference for a distribution solution, particularly one that would include supply 475 

lines installed underground.  Accordingly, we decided that if we could develop an underground 476 

distribution solution that offered system benefits that were equivalent to those of a transmission solution 477 
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(which we recognized would most likely be the Hybrid Alternative) at a comparable cost to ratepayers, 478 

we could accommodate the Town’s preference.  That accommodation would have meant, of course, 479 

pursuing the distribution alternative without the need to return to this Council. 480 

 Q. Were you able to identify a feasible and practical distribution alternative to the 481 

Proposed Modified Project? 482 

 A. No, we were not.  Even with a lower load, distribution solutions were not practical or cost 483 

effective, in comparison to a transmission solution.  In particular, efforts to improve the electrical path 484 

between the Prospect and Cos Cob Substations by adding feeders or upgrading the existing feeders failed 485 

to prevent overloads because of the structural problem of the different impedances discussed previously. 486 

 Q. Did you consider whether any other type of non-transmission solution would be 487 

practical and feasible, given the lower load peak load assumption used for the design of the 488 

Proposed Modified Project? 489 

 A. Yes, at the request of the Town, we reconsidered whether some combination of 490 

distributed generation, energy storage, and demand response could substitute for a project that would 491 

require transmission improvement.  As we did initially, we concluded that there was no practical or cost-492 

effective non-transmission alternative.  493 

Eversource’s Efforts to Work with the Town of Greenwich 494 

Q. Please describe Eversource’s efforts to work with the Town of Greenwich in order 495 

to identify a mutually acceptable solution for the deficiencies of the Town’s electric supply system. 496 

 A. Shortly after the Council’s May 2016 ruling, we reached out to the Town and on June 28, 497 

2016, we had a kick-off meeting that was followed by many project work sessions – approximately one a 498 

month, as well as conference calls, and correspondence – with the last meeting taking place on April 21, 499 

2017.  At the first meeting, we agreed to work on project design and energy efficiency/distributed 500 

generation issues on separate tracks, and proceeded to do so.  Accordingly, in addition to the project 501 

meetings, there were a number of meetings and joint activities between Eversource and Town personnel 502 

concerning demand side measures.   The project design meetings and related communications did not 503 

result in an agreement with respect to a project to be presented to the Siting Council.  Nevertheless, 504 

Eversource worked with the Town to optimize the Alternate Modified Project that the Town prefers and 505 

agreed to present that project to the Council as a practical and feasible alternate to the Proposed Modified 506 

Project. 507 

 Q. Who participated in the project meetings? 508 

 A. For Eversource, Jason Cabral attended all of the meetings, and I attended all of them 509 

except for the first and last one and a small group technical meeting.  Farah Omokaro also attended most 510 
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of the meetings.  In addition, Eversource engineering and community relations personnel attended the 511 

early meetings, and Ronald Araujo, an energy efficiency representative attended the first meeting, before 512 

the separate track for the DSM meetings was established.  For Greenwich, the Town Administrator, 513 

Director of Planning, Commissioner of Public Works, and Conservation Director attended all of the 514 

meetings except the small group technical meeting; First Selectman Tesei attended all of the meetings 515 

except the first and the small group technical meetings; and the Town’s consultant, Mitchell Mailman 516 

attended all but the first meeting.  Each side also had other representatives at some meetings. 517 

 Q. Please briefly summarize the matters discussed and actions taken at the project 518 

meetings, as well as the actions taken between meetings in support of the effort to agree on a 519 

preferred solution to the Greenwich reliability problems. 520 

 A. The meetings were very substantive and rather intense. Eversource made numerous 521 

presentations and answered many pointed questions concerning such subjects as the deficiencies of the 522 

Greenwich electric supply system; distribution and transmission reliability criteria; the comparative 523 

reliability of overhead and underground lines; the pros and cons of the two sites under consideration for 524 

the new Greenwich Substation; and many potential solutions that Eversource studied on its own initiative 525 

or at the request of the Town.  These included at least eight potential distribution solutions with 526 

variations, all of which Eversource found to be impractical, ineffective, or unreasonably expensive. 527 

For its part, the Town provided critiques of Eversource’s proposal of the GSLP and the modified 528 

transmission projects that Eversource presented to it.  Until January of this year, the Town opposed any 529 

form of a transmission solution. 530 

 On January 13, 2017, at a small group “technical meeting” of Town representatives with 531 

Eversource engineers, the parties moved much closer together.  In the course of that meeting, Eversource 532 

presented its perspective that all distribution solutions were inferior to a transmission solution from a 533 

reliability perspective and, in fact, were also comparable or more expensive in costs. Ultimately, the 534 

Town representatives stated that the Town would support either a transmission or a distribution solution 535 

that met certain essential criteria, including: 536 

 All supply lines would be installed underground. 537 

 The new substation would need to be entirely indoor and located on the north side of 538 

Railroad Avenue. 539 

 540 

 The supply line route could traverse Bruce Park provided that it would be installed in the 541 

center of paved roadways, with no more than one set of vaults, with no construction in 542 

parkland, no tree removal or trimming, and the affected roads would be paved curb to curb 543 

after construction. 544 

 545 

 No horizontal directional drilling would be used in the project.  546 

 547 
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Eversource thereafter proceeded, with assistance from the Town, to design, engineer, and 548 

evaluate a transmission project that would meet the Town’s requirements, which the Town clarified and 549 

elaborated as the effort proceeded.  The result is presented in this petition as the Alternate Modified 550 

Project.  On March 27, 2017, Eversource made its final presentation to the Town in which it provided a 551 

detailed comparison of the two potential projects and informed the Town that it would be proposing the 552 

Proposed Modified Project to the Council and presenting the Town’s Alternate Modified Project as a 553 

practical and feasible alternative.  Further, Eversource wished to continue working with the Town to 554 

resolve remaining issues with the construction of both projects. The Town expressed its strong preference 555 

for the Alternate Modified Project and expressed several objections to the Proposed Modified Project, 556 

specifically: 557 

 The visibility of the overhead section of the transmission line, particularly the western 558 

transition structure, is unacceptable to the Town. 559 

 560 

 The proposed location of the overhead segment of the line conflicts with the existing Town 561 

sewer force main, which the Town will be required to maintain in place as a back-up after it 562 

is replaced by a new force main.  563 

 564 

 The proposed substation location at 290 Railroad Avenue is near to a facility where 565 

propane and other industrial gasses are stored and sold. 566 

 567 

 The Proposed Modified Project requires vegetation removal within the southern portion of 568 

the MNR ROW as well as adjoining, off-ROW areas; in total, nearly 9 acres. 569 

 570 

For its part, in the course of the meeting and in correspondence, Eversource expressed its concerns 571 

about the Town’s project preferences, specifically Eversource questioned whether: 572 

 It could secure ConnDOT approval for attaching the cables to the Indian Field Road I-95 573 

overpass. 574 

 575 

 Anticipated significant opposition to the Town’s preferred substation site from residential 576 

abutters could be overcome. 577 

 578 

 Construction of the pedestrian bridge in Bruce Park and use of the Arch Street parking lot 579 

for a splice vault would be approved by the RTM. 580 

 581 

 The opposition of state officials and the Council with respect to a transmission line route 582 

through Bruce Park could be overcome by confining construction to the park roads.  583 

 584 

 The Town’s stringent requirements concerning construction activities within Bruce Park 585 

were practical.  586 

 587 

 The significant difference in the cost of the Town’s preferred project as compared to that of 588 

the fully developed Hybrid Alternative outweighed the small advantages of the Town 589 

project.  590 

 591 
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 Q. What are the principal components of the Alternate Modified Project? 592 

 A. The Alternate Modified Project meets the stipulations of the Town of Greenwich.  The 593 

work at the Cos Cob and Prospect Substations would be the same as with the Proposed Modified Project.  594 

The electrical components of the new Greenwich Substation would be the same as in the Proposed 595 

Modified Project, but the substation would be located at 281 Railroad Avenue, and would be an “indoor” 596 

substation, for the most part enclosed by a structure that would resemble an apartment building, as 597 

illustrated by the simulation provided as Appendix 10 found in Petition Volume 2.  The supply lines 598 

connecting the Cos Cob and new Greenwich Substations would be constructed entirely underground, 599 

beneath public streets, including streets traversing Bruce Park, with the stipulations listed in the previous 600 

answer.  Exhibit B to this Petition provides a detailed description of the Alternate Modified Project. 601 

 Q. What is Eversource’s evaluation of the Alternate Modified Project? 602 

 A. The Alternate Modified Project is feasible and generally constructible. It would provide 603 

reliability equivalent to that of the Proposed Modified Project. Its transmission lines, being all 604 

underground, would not be visible.  The Town’s idea of using a direct route through Bruce Park while 605 

minimizing impacts to the park by installing solid dielectric cables (with no fluids) in roadways is a good 606 

one.  On the other hand, the substation site specified for this project, 281 Railroad Avenue, would be 607 

located close to residences. Eversource would prefer to locate the new Greenwich Substation at 290 608 

Railroad Avenue, the so-called “Pet Pantry” site, where the adjacent land uses are all commercial or 609 

industrial.  Most significantly, the estimated cost of the Alternate Modified Project is substantially more 610 

than that of the Proposed Modified Project. 611 

 Q. What is the cost difference between the proposed and alternate projects? 612 

 A. The estimated cost of the Alternate Modified Project is approximately $100 million, 613 

which is approximately $22 million, or 28% more than the estimated cost of the Proposed Modified 614 

Project, which is approximately $78 million. 615 

 Q. You said that the Modified Alternate Project would be “generally” constructible.  616 

What reservations do you have with respect to its construction? 617 

 A. I am concerned that we would not be able to fully comply with the conditions that the 618 

Town has stipulated as part as of the project.  In particular, 619 

 Construction in Bruce Park 620 

The Town would require not only that the transmission line be installed beneath the 621 

paved surface of roads through Bruce Park, but also that no construction activity 622 

whatsoever take place off of the roadways and that there not be any tree trimming or 623 

vegetation removal whatsoever.  We would exercise our best efforts to confine 624 

construction to the roads and to avoid or minimize vegetation removal. However, for 625 

example, the contractor may well be required to remove a branch overhanging the road 626 
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that interfered with the passage or operation of equipment, or a vehicle may need to 627 

move partially off of the roadway to get by another vehicle.   628 

 629 

 Vault Location 630 

The Town stipulates that all vaults must be installed beneath paved road surfaces.  631 

However, Arch Street is a state road, and the state’s policy is to require vaults to be 632 

installed in the shoulders of the road or otherwise away from the main travel surface.  633 

Therefore, the set of two vaults that would otherwise be required by the Town’s 634 

stipulations to be constructed within Arch Street would need to be installed in an 635 

adjacent parking lot owned by the Town, for which an easement from the Town would 636 

be required.  Approval of the Representative Town Meeting (RTM) would be required 637 

for the grant of the easement. 638 

 639 

 I-95 Bridge Attachment 640 

The Town proposes that the line cross I-95 by attaching to the underside of the Indian 641 

Field Road overpass, which would require an encroachment agreement from 642 

ConnDOT. We originally proposed to install the cable underground using pipe jacking 643 

construction for this crossing because we are aware that ConnDOT is reluctant to enter 644 

into such agreements when there is any other way to make the crossing.  The Town 645 

believes that it could assist us in obtaining ConnDOT approval in this instance.  646 

However, if that attempt were unsuccessful, we would have to revert to the jack and 647 

bore approach, which would add approximately $2.8 million to the project cost. 648 

 649 

 Pedestrian Bridge Attachment 650 

The Town proposes that we avoid an HDD underneath Indian Harbor by constructing a 651 

pedestrian bridge approximately 180 feet long, parallel to the existing Davis Avenue 652 

Bridge (which is planned to be removed and replaced in the near future.) The cables 653 

would be installed beneath the travel surface of the bridge.  The abutments at each end 654 

of the bridge would have to be constructed on Town property outside of a paved 655 

roadway, for which Eversource would require an easement.  Approval of the RTM 656 

would be required for the easement.   657 

 658 

 Q. How does the cost of the proposed pedestrian bridge compare to that of a cofferdam 659 

traversing Indian Harbor? 660 

 A. We estimate that the cost of the bridge (not including any design amenities that might be 661 

added in the D&M stage) would be approximately $ 2.9 million, whereas the cost of the cofferdam would 662 

be approximately $1.1 million. 663 

Q. Finding of Fact No. 258 in the original proceeding states that in order to develop the 664 

281 Railroad Avenue as a substation site, Eversource would have to acquire adjacent developed 665 

properties.  Would that be the case for the Alternate Modified Project? 666 

 A. We do not believe so.  The substation would be smaller than originally proposed and so 667 

could be fitted to the existing site.  In addition, since the substation would have less noise generating 668 

equipment and would be almost entirely enclosed by a building, it should be possible to comply with 669 
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applicable noise regulations at the property boundaries without enlarging the parcel.  However, we would 670 

still expect that substation noise would be perceptible at neighboring residences. 671 

 Q. Is there an argument that the Alternate Modified Project would provide more 672 

system reliability than the Proposed Modified Project? 673 

 A. Yes, although I believe that they provide essentially the same reliability improvement.  It 674 

is true that that underground supply lines are less susceptible than overhead lines to faults caused by 675 

external sources, such as falling trees, lightning strikes, or vehicle collisions with support structures.  But, 676 

on the other hand, overhead lines can be repaired relatively quickly, whereas outages of underground 677 

lines are typically lengthy because of the time required to locate and repair faults.  It is also the case that 678 

two circuits on a single set of overhead support structures are somewhat more vulnerable to a common 679 

mode failure than two underground circuits in a common duct bank.  However, separating the new 680 

circuits between Cos Cob and the new Greenwich Substation would not eliminate this vulnerability 681 

because the Cos Cob Substation is itself currently supplied by two circuits that are on common structures 682 

for a distance of 3.7 miles along the MNR, which is a pre-existing condition that is applicable to both the 683 

Proposed Modified and Alternate Modified Projects.  684 

 Q. Please provide a comparison of the principal components and characteristics of the 685 

GSLP, the Proposed Modified Project, and the Alternate Modified Project. 686 

 A. We have provided such a comparison in tabular form in the Petition, as summarized in 687 

Table P-2. 688 

Demand Side Management Work with the Town of Greenwich  689 

 Q. Please summarize the activities that Eversource undertook to assist the Town in 690 

identifying and implementing demand side measures to inhibit future load growth.     691 

 A. Mr. Ronald Araujo, Eversource Manager – Energy Efficiency, and David Ferrante, 692 

Manager- Distributed Energy Resources and Technology, met with Denise Savageau, Town resident C. 693 

Jefferson A. Parker Jr., and Urling Searle, Chairperson of the Greenwich Conservation Commission 694 

Energy Committee to review energy conservation measures and energy alternatives, including microgrids, 695 

and available sources of funding.  Thereafter, an Eversource team working under Mr. Araujo’s direction 696 

developed an Energy Conservation Action Plan to increase adoption of energy efficiency by town 697 

residents, businesses and Town facilities.  This action plan includes joint marketing and outreach with the 698 

Town to its residents for a light bulb swap and engaging single family homeowners in energy efficiency 699 

efforts through the Home Energy Solutions program.  Eversource and the Town continue to work together 700 

on energy efficiency outreach efforts and have events planned in April 2017 in conjunction with Earth 701 

Day.   702 
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 Eversource also completed an energy benchmarking analysis of 19 town buildings and 15 Board 703 

of Education properties.  Upon completion of the benchmarking activity, Eversource began conducting a 704 

detailed audit of efficiency opportunities at the Town Hall.  Eversource also worked with the Town to 705 

apply for subsidies from the CT Green Bank for implementation of efficiency measures at one of its 706 

schools.  The Town and Eversource continue to work together to implement practical energy efficiency 707 

measures and to obtain any available subsidies for them.  The Town has also introduced members of Mr. 708 

Araujo’s team to the design team of the Bruce Museum in order to assist them in incorporating efficiency 709 

measures in the construction of their new addition. 710 

Outreach and Notification Efforts 711 

 Q. Please describe Eversource’s outreach and notification efforts to public officials and 712 

residents potentially affected by the Proposed Modified Project and the Alternate Modified Project. 713 

 A. As part of the Municipal Consultation Process, prior to the filing of the original 714 

application, Eversource hosted two Open Houses, briefed federal and state elected officials and met with 715 

individual customers upon request. In support of the Petition for Reconsideration, the Project notified 716 

property owners along the routes of both the Proposed Modified Project and the Alternate Modified 717 

Project and abutters of the proposed and alternate locations of the new Greenwich Substation that the 718 

Petition would be filed.  Additionally, Project team members kept federal and state elected officials 719 

apprised on the proposed Project changes. 720 

Potential Variations of the Modified Project 721 

The DOT Variation 722 

 Q. Please describe the potential DOT Variation to the proposed transmission lines that 723 

is discussed in further detail in Exhibit A to the Petition. 724 

 A. This variation would extend the underground portion of the transmission line by 725 

approximately 700 feet, to avoid an overhead crossing of Interstate Route 95.  The extended segment of 726 

the line would be installed adjacent to Sound Shore Drive as that street passes underneath the I-95 727 

overpass.  This variation was developed at the request of the Connecticut Department of Transportation. 728 

 Q. What is the estimated incremental cost of this variation? 729 

 A.  The incremental cost would be approximately $2.2 million. 730 

 Q. What is Eversource’s evaluation of the DOT variation? 731 

 A. It is feasible and constructible.  However, we felt that the incremental cost was not in 732 

keeping with our efforts to reduce the cost of the project in response to the Siting Council’s guidance, and 733 

the overhead crossing of I-95 would not be unusual.  734 
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The Force Main Variation 735 

 Q. Please describe the Force Main Variation and why you have included it as a 736 

potential element of the Proposed Modified Project.  737 

 A. In the Docket 461 proceeding, the Town made known its plans for replacing a sewer 738 

force main within the MNR ROW.  At that time, the Town’s position was that if the Council approved the 739 

GSLP, it should require that the transmission lines be constructed along the hybrid route.  Accordingly, 740 

the Town offered to cooperate with Eversource in coordinating the construction of the new force main to 741 

resolve any conflicts with Eversource’s transmission facilities, and I testified that I expected that 742 

Eversource would be able to avoid or resolve any conflict between the transmission line and the force 743 

main.  However, in our discussions that preceded the filing of this petition, the Town has maintained that 744 

construction of the overhead transmission line along the MNR as proposed would require the relocation 745 

of the existing force main, at a cost of many millions of dollars.  Upon further investigation, we learned 746 

that the Town is in the process of contracting for the replacement of the existing main by the construction 747 

of a new main in a different location that would not conflict with the proposed line.  However, the Town 748 

recently advised us that it must maintain the existing line in place after it is replaced, so that there is a 749 

conflict after all.  It is the case that if the existing line had to be maintained in place, approximately 1,500 750 

feet of it would conflict with the foundations for proposed structures 1406 through 1409.   If the Town is 751 

indeed obligated to build a new force main in the MNR ROW, while still maintaining the old one there, 752 

Eversource would consider relocating the conflicting section of the old force main to another position 753 

within the MNR ROW that would avoid the conflict, which would require the cooperation of ConnDOT 754 

and MNR.  The Town has advised us that it doubts that such a relocation would be technically feasible, 755 

but we have not independently evaluated its feasibility because we have insufficient information from the 756 

Town to do so.  757 

Accordingly, to provide for the potential of an irreconcilable conflict between the existing force 758 

main and the proposed line, Eversource has designed the Force Main Variation.  This variation would 759 

entail spanning approximately 1,850 feet across the entire area of conflict and Indian Harbor along 760 

the south side of the tracks.  This would reduce the number of support structures from six to two, 761 

however, those two proposed structures would be approximately 195 feet tall.  The Force Main 762 

Variation is described in detail in Section F of Petition Exhibit A. 763 

 Q. What is the estimated incremental cost of the Force Main Variation? 764 

 A. Eversource estimates the incremental cost of the Force Main Variation as approximately 765 

$0.7 million. 766 

 767 
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 Q. What is your evaluation of the Force Main Variation? 768 

 A. The Force Main Variation would alter the visual effects of the Proposed Modified Project 769 

by introducing two support structures that would be approximately 70 feet higher than the typical 770 

structures.  Some homes on Circle Drive and Woodside Drive would have partially screened views of the 771 

taller Force Main Variation structures.  This increase in height could also result in a Federal Aviation 772 

Administration requirement to install lights at the tops of the structures. The combination of increased 773 

height and lights raises the potential for adding an incremental visual impact throughout portions of the 774 

Project Area. On the other hand, this variation would remove four proposed new structures along the 775 

MNR ROW, and would avoid creating views of those structures from several residential properties.   776 

The Prior Proceedings Support Approval of the Modified Project 777 

 Q. Do the Findings of Fact that the Council made in the previous proceeding on 778 

Eversource’s original Project have continuing validity and relevance, as applied to the Proposed 779 

Modified Project? 780 

 A. Yes, many of them are applicable, although they need to be supplemented by findings 781 

concerning the changed conditions that have occurred and submissions that have been made since the 782 

Findings of Fact were issued.  Attachment A to this testimony provides a guide to the continuing validity 783 

and application of the original Findings of Fact.   Many Findings of Fact that have particular continuing 784 

significance have been specifically incorporated by reference or quoted in the Petition and its Exhibits as 785 

well as in this testimony. 786 

 Q. In your opinion, has Eversource heeded the guidance provided by the Council in its 787 

Opinion and Decision and Order in which it denied Eversource’s initial application “without 788 

prejudice?”  789 

 A. Yes.  Eversource has: 790 

 reduced the cost of the proposed project from approximately $140 million to 791 

approximately $78 million by reducing the scope of its proposed solution, while 792 

still meeting current and future needs for reliability improvements in the Greenwich 793 

electric supply system, which is an important part of the state’s system;  794 

 795 

 reduced substation costs by reducing capacity and not using GIS technology; 796 

 797 

 fully developed and evaluated the Hybrid Alternative identified by the Council in 798 

Docket 461, including its cost, visual impact, and EMF characterization; 799 

 800 

 engaged in outreach to residents affected by the proposed overhead lines; 801 

 802 

 worked with the Town of Greenwich to implement energy conservation measures; 803 

 804 
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 minimized the environmental effects of the proposed project, including by avoiding 805 

a route through Bruce Park; 806 

 807 

 made a major effort to agree on a solution with the Town of Greenwich, and when 808 

that proved to be not possible, designed an alternate project that would meet the 809 

Town’s requirements and presented that project to the Council. 810 

 811 

 Eversource respectfully submits that its Proposed Modified Project provides needed system 812 

reliability at the lowest reasonable cost to consumers while minimizing the project’s environmental 813 

effects, all in conformity with the Council’s Opinion in Docket 461. Based on the Town’s submissions in 814 

Docket 461, the Council concluded that the Town would likely support a project similar to the Hybrid 815 

Alternative, with some modifications.  (See, Finding of Fact No. 379, Opinion p. 6).  This turned out not 816 

to be the case.  Nevertheless, Eversource worked hard to develop an Alternate Modified Project that 817 

would be acceptable to the Town, and Eversource is prepared to construct it, should the Council 818 

determine that the Alternative is consistent with the requirements of the Public Utilities Environmental 819 

Standards Act.  In that case, Eversource would likely seek relief from some of the strictures that the Town 820 

would prefer to impose on construction of the project.821 
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Attachment A to Bowes Pre-filed Testimony 

Analysis of Application of Findings of Fact in Docket 461 

FOF SUBJECT COMMENT 

1-8 Introduction  
 
 
These findings are relevant and accurate statements of 
historical facts and proceedings 

9-25 Council Procedures 

26 State Agency Comment 

28-32 System Planning and 
Mandatory Reliability 
Standards 

33-130 Project Need 

33-48 Needs Assessment These findings remain accurate and relevant, Statements 
concerning the GSLP are historical and do not refer to the 
Proposed Modified Project (PMP) or the Alternate Modified 
Project. (AMP)  

49-62 Greenwich Area Electric 
System 

These findings accurately describe the existing Greenwich Area 
electric system. 

63-69 Electric System Interim 
Measures 

These findings are accurate statements of historic fact. 

70-94 Current Electric System 
Reliability and Capacity Issues 

These findings remain accurate characterizations of existing 
reliability issues, except for No. 81, which is a projection of 
future load that is not relevant to the changed circumstances 
of this proceeding. 

95-108 Load Forecasting These findings remain accurate and relevant 

109-130 GSLP Reliability and Capacity 
Improvements 

Findings 109-112,114, 118-120, 122- 124, and 126-129 remain 
accurate and relevant.  As applied to the PMP and AMP, 
Finding113 should refer to two new larger capacity 
transformers; the permissible load capacity stated in Finding 
115 would be 67 MVA; Finding 116 would be inaccurate 
because no transformers will be removed at Byram, with the 
result that only 55 MVA of capacity will be retired; Findings 
121 and 125 and 130 do not apply to the PMP or AMP. 

131-210 Project Alternatives 

131 No Action Alternative This finding remains relevant and accurate. 

132, 133 Transmission Alternatives These findings remain relevant and accurate 

134-137 Non-Transmission 
Alternatives 

These findings remain relevant and accurate. 

138-142 Distribution Alternatives These findings accurately describe the analysis of distribution 
alternatives to the original GSLP and the cost of the 
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distribution alternatives considered.  Since the PMP and AMP 
have a lesser capacity and a lower cost than the original GSLP, 
the comparisons are not exact as applied to the them.   

143-148 Existing Substations in 
Greenwich 

These finding remain relevant and accurate. 

149-155 Load Transfers Between 
Existing Substations in 
Greenwich 

These findings remain relevant and accurate. 

156-159 Existing Substations in 
Stamford 

These findings remain relevant and accurate. 

160-166 Load Transfer Between 
Existing Substations in 
Stamford 

These findings remain relevant and accurate. 

167-175 Larger Transformers at Cos 
Cob Substation 

These findings remain relevant and accurate. 

176-181 Generation Alternatives Findings 176, 179, 180, and 181 remain accurate and relevant.  
Less generation capacity would be required to match that 
provided by the PMP than stated in Findings 177 and 178 with 
respect to the original GSLP. 

182-185 Renewable Generation 
Alternatives 

These findings remain relevant and accurate. 

186-189 Microgrids These findings remain relevant and accurate. 

190, 191 Generation Interconnection 
Alternative 

This finding remains relevant and accurate. 

192-196 New York Interconnection 
Alternatives 

These findings remain relevant and accurate 

197-206 Demand Side Management 
Alternatives 

These findings remain relevant and accurate. 
 

207-210 Energy Efficiency These findings remain relevant and accurate. 
 

211-346 Project Description This section describes the previously proposed GSLP, not the 
PMP or the AMP and so these Findings are largely irrelevant 
and superseded.  However, some Findings have continuing 
validity and application to the PMP, as stated below. 

212-247 Proposed Greenwich 
Substation – 290 Railroad 
Avenue 

Findings 212-233 remain accurate and relevant to the PMP.  
Findings 234-240 are superseded by the project description in 
Exhibit A to the Petition. 

252-258 Alternate Site – 281 
Greenwich Ave. 

Findings 252-255 and 257 remain accurate and relevant.  Since 
no property acquisition would be required for a substation at 
this site as part of the PMP or AMP, Finding 256 and a portion 
of Finding 258 do not apply to the current proposal.   

259-262 330 Railroad Avenue These findings continue to be relevant and accurate. 

263-269 Old Track Road These findings continue to be relevant and accurate. 
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270-273 Cos Cob Substation 
Modifications 

Finding 270 continues to be relevant and accurate as applied 
to the PMP and AMP.  Findings 271 – 273, describing the 
modification work remain generally accurate but are 
superseded by the project descriptions in Petition Exhibits A 
and B. 

274-275 Byram and Prospect 
Substations 

The description in Finding 274 of the work at Prospect 
substation remains generally accurate as applied to the PMP 
and AMP but is superseded by the Project Description in 
Petition Exhibits A and B. Finding 273 is inapplicable to the 
PMP and AMP. 

279-281 Preferred Route While these findings have historical relevance, they do not 
apply to the PMP or AMP. 

282, 283 Northern Alternative While these findings have historical relevance, they do not 
apply to the PMP or AMP. 

284-286 Southern Alternative While these findings have historical relevance, they do not 
apply to the PMP or AMP. 

287-303 Hybrid Alternative While the Hybrid Alternative is the basis for the transmission 
line and route proposed as part of the PMP, and the 
description of it in these Findings is generally consistent with 
that of the PMP. There are many differences in detail due to 
the extensive engineering and design work that has been done 
since the decision in Docket 461.  Therefore, the project 
description in Exhibit A to this petition supersedes these 
Findings, except to the extent that any are explicitly 
referenced and adopted in that description.  

304-308 New 115-kV Transmission 
Line – Other Routes 
Examined and Rejected 

These Findings are accurate statements of historical fact but 
do not apply to the PMP or AMP. 

309-317 Underground Transmission 
System Design 

These Findings have no application to the PMP or AMP. 

318-346 GSLP Construction Procedures 

318-327 (General Procedures) These Findings remain relevant and accurate as applied to 
both the PMP and AMP. 

328-341 Underground HPFF 
Transmission System 
Construction 

These Findings do not apply to the PMP or AMP and are 
relevant only in that they provide information about the 
original GSLP. 

342-346 Horizontal Directional Drilling These Findings do not apply to the PMP or AMP and are 
relevant only in that they provide information about the 
original GSLP. 

347-367 Public Safety These Findings remain accurate as applied to both the PMP 
and AMP. 

368-446 Environmental 
Considerations 

These Findings are generally superseded by the detailed 
analyses in Sections C and D of Petition Exhibit A (Proposed 
Modified Project) and Exhibit B (Alternate Modified Project).  
However, some Findings remain accurate and relevant as 
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applied to the PMP and AMP as stated. 

368-371 (General) Findings 368-370 remain relevant and accurate as applied to 
both the PMP and AMP. 

371-381 Land Use Findings 372-375 remain accurate as applied to both the PMP 
and AMP. 

381-394 Soil and Earthwork Findings 382-390 remain accurate and applicable to the PMP 
and the AMP. 

395-407 HDD and XLPE Work 
Considerations 

These Findings do not apply to either the PMP or AMP. 

408-426 Water Resources 

408-418 Coastal Area Resources Findings 408, 409 are accurate and relevant to both the PMP 
and AMP. 

419-421 Inland Wetlands and 
Watercourses 

Finding 421 remains accurate and relevant to both the PMP 
and AMP. 

422-423 Flood Hazard Areas Finding 422 remains accurate and applies to the PMP. Finding 
423 remains accurate and applies to the AMP. 

424-426 Groundwater Findings 424 and 425 remain accurate and apply to both the 
PMP and AMP. Finding 426 remains accurate and applies to 
the AMP. 

427-431 Vegetation Findings 427 and 430 remain accurate and apply to both the 
PMP and AMP. 

432-437 Fish and Wildlife Findings 432, 433 and the conclusion of no impact in Finding 
434 remain accurate and relevant to both the PMP and AMP.   

438-439 Historic Resources These Findings remain accurate and relevant to both the PMP 
and AMP 

440, 441 Air Quality Finding 441 remains accurate and relevant to both the PMP 
and AMP. 

442-446 Noise Findings 442 and 446 remain accurate and relevant to both the 
PMP and AMP. 

447-464 Electric and Magnetic Fields Findings 447-454 and 456-458, which concern EMF generally, 
remain accurate and are relevant to both the PMP and AMP. 
EMF characterizations for the PMP and AMP are provided in 
Petition Exhibits A and B, respectively.  Those for the PMP 
supersede Findings 455 and 459 – 464, which are specific to 
the project configurations considered in Docket 461. 

465-471 Project Cost and Cost 
Allocation 

To the extent that they relate to the estimated cost of the 
original GSLP, these findings have historic relevance.  They are 
not relevant to the PMP or AMP. Estimated costs of the PMP 
and AMP are provided by this testimony and in Petition 
Exhibits A and B. 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 30 May 2017 

Attachment B to Bowes Pre-filed Testimony 

Resumes from Ken Bowes, Farah Omokaro, Jason Cabral, Mike Libertine, Chris Soderman, Ron Araujo 

and John Case. 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 31 May 2017 

 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 32 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 33 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 34 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 35 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 36 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 37 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 38 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 39 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 40 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 41 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 42 May 2017 
 



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 43 May 2017 
  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 44 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 45 May 2017 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 46 May 2017 

 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 47 May 2017 

 

  



Greenwich Substation and Line Project  Pre-filed Testimony 

 

Eversource Energy 48 May 2017 

 


