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I. Introduction 1 
 2 
Q. Please state your name and business affiliation. 3 

A. My name is Stephen G. Whitley and I am Senior Vice President and Chief 4 

Operating Officer of ISO New England Inc. (“ISO” or “ISO-NE”). 5 

Q. Will ISO-NE experience any pecuniary benefit if the Connecticut Siting Council 6 

either approves or denies the Applicants’ request for a Certificate of 7 

Environmental Compatibility and Public Need for the electric transmission line at 8 

issue and the line is placed in service? 9 

A. No. 10 

Q. Have you or any other representative of ISO New England Inc. (“ISO”) 11 

previously testified in this proceeding? 12 

A. Yes.  I submitted pre-filed testimony on March 9, 2004, and Mr. Kowalski and I 13 

appeared before the Siting Council for cross-examination on March 23, 2004. 14 
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II. ISO’s Responsibilities Regarding Applicant’s Proposal 15 

Q. Why are you submitting supplemental pre-filed testimony in this proceeding? 16 

A. ISO has expressed in its previous testimony certain reservations regarding 17 

extensive use of underground 345kV cable, and we wanted to report on our 18 

continuing evaluation of the Applicants’ proposed Middletown-Norwalk 19 

overhead/underground 345kV project (the “Project”).  We also wanted to provide 20 

the Siting Council with a context which might enable better understanding of the 21 

ISO’s responsibilities regarding ultimate evaluation of the Project.   22 

Q. What are the ISO’s responsibilities with respect to the Project? 23 

A. ISO’s responsibilities with respect to and authority over the Project arise within 24 

our broader mission of assuring the reliable day-to-day operation of New 25 

England's bulk power generation and transmission system (“bulk power system”) 26 

and conducting the planning of the bulk power system in accordance with Good 27 

Utility Practice and national and regional reliability criteria.  Pursuant to that 28 

mission, Section 18.4 of the Restated NEPOOL Agreement calls for a review of 29 

any proposed additions to the transmission system rated 69kV or above and a 30 

determination that no such addition proposed by any  NEPOOL Participants (such 31 

as the Applicants in this Docket) shall have a significant adverse effect upon the 32 

reliability or operating characteristics of its system or of the systems of one or 33 

more other Participants in NEPOOL.  If the Participant proposing the 34 

transmission system receives a notice from the ISO that the proposed addition will 35 

have a significant adverse effect upon the reliability or operating characteristics of 36 

its system or the systems of one or more other Participants, that Participant may 37 
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not proceed with the proposed addition (save for preliminary engineering work) 38 

unless it agrees to such mitigative measures as ISO may determine to be 39 

necessary to avoid significant adverse system impacts.  40 

Q. What is Good Utility Practice?  41 

A. “Good Utility Practice”  is defined in the NEPOOL Open Access Transmission 42 

Tariff as follows:  43 

Any of the practices, methods and acts engaged in or approved by a 44 
significant portion of the electric utility industry during the relevant time 45 
period, or any of the practices, methods and acts which, in the exercise of 46 
reasonable judgment in light of the facts known at the time the decision 47 
was made, could have been expected to accomplish the desired result at a 48 
reasonable cost consistent with good business practices, reliability, safety 49 
and expedition. Good Utility Practice is not intended to be limited to the 50 
optimum practice, method, or act to the exclusion of all others, but rather 51 
includes all acceptable practices, methods, or acts generally accepted in 52 
the region. 53 

 54 

Q. Is ISO obligated in any way to follow Good Utility Practice? 55 

A. Yes.  ISO’s highest priority is designing and operating a safe and reliable bulk 56 

power system, and Good Utility Practice informs all of the ISO’s system design 57 

and operating decisions.  I should add that ISO’s decisions with regard to 58 

designing and operating the bulk power system must comply with national and 59 

regional reliability criteria, and that obligation is memorialized in ISO’s operating 60 

documents.   61 

For example, in addition to the responsibilities I’ve already described, the 62 

NEPOOL Tariff also requires that in ISO’s assessment of the New England bulk 63 

power system (the “Regional Transmission Expansion Plan” or “RTEP”), the ISO 64 

must publish the RTEP to conform to Good Utility Practice, as well as applicable 65 
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reliability principles.  The Tariff requires that all proposed transmission upgrades 66 

must also meet the requirements of Good Utility Practice and applicable 67 

reliability principles.  In short, ISO has an obligation to assure that any proposed 68 

major transmission upgrades, including the Project, conform to Good Utility 69 

Practice. 70 

Q. Is Good Utility Practice related to reliability? 71 

A. Yes, and this is quite clear not only from the definition of Good Utility Practice 72 

given above, but also from the definition of a Reliability Upgrade in the NEPOOL 73 

Tariff, which states that “Good Utility Practice, applicable reliability principles, 74 

guidelines, criteria, rules, procedures and standards of NERC and NPCC and any 75 

of their successors, applicable publicly available local reliability criteria, and the 76 

NEPOOL System Rules” will be used to define the system facilities required to 77 

maintain reliability in evaluating proposed Reliability Upgrades.  This indicates 78 

that proposed Reliability Upgrades must conform to the requirements of Good 79 

Utility Practice in order to qualify as Reliability Upgrades. 80 

Q. Didn’t ISO include in prior RTEPs the full 345kV loop in Southwestern 81 

Connecticut, including both the Phase I line from Bethel to Norwalk and the 82 

Phase II line from Middletown to Norwalk, and if so, wouldn’t this suggest that 83 

ISO views the full loop, including the Middletown-Norwalk segment, as 84 

conforming to Good Utility Practice?  85 

A. In prior RTEPs, the ISO has included the so-called “full loop” transmission 86 

project, which would consist of a line from Bethel to Norwalk and a line from 87 

Middletown to Norwalk.  However, the full loop configuration included as part of 88 
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RTEP’s assessment of system needs was an overhead line configuration.  The 89 

RTEPs did not contemplate the substantial amount of underground cable in the 90 

full loop that would result from the combination of underground cable required in 91 

Docket No. 217 and the amount of underground cable included in the Project, as 92 

proposed by the Applicants. 93 

Q. Does the concept of Good Utility Practice apply to ISO in any other way? 94 

A. Yes, it is one of the considerations we must apply, pursuant to Schedule 12C of 95 

the NEPOOL Tariff, in determining what costs are eligible for regional cost 96 

support and what costs must be localized.  Schedule 12C requires ISO, in making 97 

its determination of whether Localized Costs exist, to consider the reasonableness 98 

of the proposed design and construction method with respect to (i) Good Utility 99 

Practice, (ii) the current engineering design and construction practices in the area 100 

in which the Transmission Upgrade is built, (iii) alternate feasible and practical 101 

Transmission Upgrades and (iv) the relative costs, operation, timing of 102 

implementation, efficiency and reliability of the proposed Transmission 103 

Upgrades. 104 

In that regard, FERC has recently given the ISO additional guidance on 105 

how to implement Schedule 12C, directing the ISO that “[a]ny costs incurred 106 

above these basic costs (which include the costs necessary to maintain a safe, 107 

reliable and adequate transmission infrastructure) should be borne by the locality 108 

that will benefit from them.”1   109 

 110 

                                                 
1 See Patrick C. Lynch, Attorney General of the State of Rhode Island v. ISO New England Inc., “Order 
Dismissing Petition for Declaratory Order,” 107 FERC ¶ 61,272 at P.17 (Docket EL04-91) (2004). 
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III.  Evaluation of Underground Cable Aspects of the Project 111 

Q. Can you summarize the conclusions to date resulting from your evaluation of the 112 

underground aspects of the Project as presently designed? 113 

A. It is ISO’s belief, as explained more fully below, that the Project, as proposed and 114 

presently designed, will not operate reliably.  The proposal would introduce too 115 

much capacitance to a relatively weak system, resulting in low order harmonic 116 

resonances.  This phenomenon can cause system failures, including cascading 117 

outages, and damage to equipment, including transformers. The driving factors 118 

regarding capacitance are linked to the length and type of cable installed and the 119 

strength of the system to which it is connected.   We have not seen a plan that 120 

would satisfactorily mitigate these problems.   121 

Q. Where does ISO stand with respect to its evaluation of the Project, as proposed by 122 

the Applicants? 123 

A. ISO has participated with the Applicants in the Southwest Connecticut Working 124 

Group and has reviewed various studies prepared for the Applicants by their 125 

consultants (the “GE Studies”).  We have also devoted substantial efforts toward 126 

identifying and resolving problems associated with the extensive use of 127 

underground cable in the Project, as proposed by the Applicants.  Lastly, because 128 

of concerns raised by the GE Studies, we asked our own consultant, PB Power of   129 

Boston, Massachusetts (“PB Power”), to review GE’s analysis and conclusions. 130 

Q. What concerns were raised by the GE Studies? 131 

A. The concerns generally relate to the extensive amount of underground cable 132 

proposed for the Project, which creates too much capacitance.  For example, in its 133 
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Connecticut Cable Transient and Harmonic Feasibility Study, Final Report, 134 

March 2003, GE observed, as we knew, that a long-distance Extra High Voltage 135 

AC transmission cable system is unprecedented, and that the large amount of 136 

cable charging capacitance associated with the transmission distances involved in 137 

the SWCT Full Loop, combined with moderate short-circuit strengths which 138 

occur under credible operating conditions, relative to the cable charging currents, 139 

created the possibility of system configurations which introduce the risk of 140 

transient and harmonic problems occurring.  That Report noted the potential for 141 

low-order harmonic resonance issues which could result in amplification of 142 

harmonic voltage and current distortion and severe transient and temporary 143 

overvoltages.  These phenomena  could cause power quality problems and could 144 

damage customer and utility equipment, which in turn may cause cascading 145 

failures on the bulk power system, impacting the region as a whole.   146 

Q. In reviewing the GE Studies, did ISO draw any conclusions regarding a minimum 147 

acceptable resonant frequency?  148 

A. In Connecticut Cable Transient and Harmonic Study for Middletown to 149 

Norwalk Project, East Devon-Beseck 40-mile Cable Option (M/N-P1), Final 150 

Report, November 2003, GE stated that designing a system configuration which 151 

results in an impedance resonance at 2nd harmonic is potentially very risky, could 152 

result in severe power system disturbances and is not recommended.  With respect 153 

to this proposal, GE also stated that attempts to avoid the 2nd harmonic resonance 154 

by adding 2nd harmonic filters would not be practical. Designing such a system of 155 

distributed filters would also be a significant challenge. 156 
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Q. Does ISO agree with GE’s position regarding 2nd harmonic frequencies? 157 

A. As noted, we consulted with PB Power regarding the GE Studies.  PB Power 158 

reviewed the Project and GE’s analysis, and they concurred that the Project, as 159 

proposed or including suggested alternatives involving additional lengths of 160 

underground cable, could result in resonant frequencies at or below the 3rd 161 

harmonic.  PB Power also cautioned that such low  order harmonics are difficult 162 

to mitigate as they result in complex, large and costly filter design. In order to 163 

limit the complexity of corrective measures it is desirable to shift the low 164 

harmonic order resonant frequencies (2nd and 3rd) to values above the 3rd.  PB 165 

Power recommended that consideration be given to reducing the additional 166 

connected capacitance by increasing the use of technologies such as overhead 167 

line, taking into account the number of proposed transmission interconnections 168 

necessary to satisfy the security criteria of the transmission network under all 169 

credible operating conditions.   Alternative system configurations or equipment 170 

selection should be considered to reduce the capacitance on the system and 171 

therefore increase the frequency at which resonance is likely to occur to higher 172 

order harmonics at which, if necessary, more practical harmonic filters can be 173 

applied.  If harmonics such as the 4th, 5th, 7th and 11th harmonic are still 174 

problematic, appropriate filters can be designed.   175 

Q. What have you concluded from your consultation with PB Power with regard to 176 

acceptable levels of harmonics on the bulk power system? 177 

A. The objective is to design a bulk power system, which when operating under all 178 

credible conditions, does not result unacceptable power quality at consumers’ 179 
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substations or delivery points.  Designing the bulk power system to require 180 

operation with resonant frequencies at or below the 3rd harmonic, unless practical 181 

control measures are available, is not in accordance with Good Utility Practice 182 

because common switching events, like the opening and closing of circuits that 183 

occur in the normal operation of the bulk power system, can cause amplification 184 

of harmonic voltage and current distortion that could lead to unacceptable power 185 

quality and failures on the bulk power system should essential components 186 

become damaged by the transient overvoltages imposed.  Equally importantly, it 187 

does not appear that practical solutions (in the nature of further investment in 188 

transmission equipment) to mitigate against the excitation of a system which 189 

resonates at or below the 3rd harmonic would be completely effective under all 190 

foreseeable disturbances and would in any case be counter-productive due to the 191 

increase in complexity of the system from an operational standpoint. 192 

Q. Would the minimum resonance frequency in the Project, as proposed, always be 193 

above the 3rd harmonic? 194 

A. It is my understanding that the Project as proposed would result in operation 195 

below the 3rd harmonic being required for some credible system configurations 196 

and operating scenarios.  Other higher resonant frequencies may also occur. The 197 

actual values at which resonance occurs are affected by the specific configuration 198 

of the system at the time of a particular disturbance. 199 

Q. Aside from Southwestern Connecticut, are you aware of any other area in the 200 

New England bulk power system where operations occur at or below the 3rd 201 

harmonic? 202 
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A. No. 203 

Q. Are you aware of any other Transmission Owner in New England proposing to      204 

construct transmission facilities resulting in harmonic levels at or below the 3rd 205 

harmonic? 206 

A. No. 207 

Q. You commented that PB Power suggested that other equipment selection could be 208 

considered to increase the level of harmonics.  Did PB Power offer any comment 209 

on other cable technologies than HPFF? 210 

A. PB Power suggested that XLPE cables offer the best ratings and the minimum 211 

capacitance, but noted that long length EHV XLPE cable circuits are still 212 

considered to be a developing technology.   As the quantity of cable required for 213 

the Project, in the M/N-P1 or P2 forms, would make it the largest AC cable 214 

project ever undertaken anywhere in the world by a considerable margin, PB 215 

Power advised that it would therefore be difficult to present engineering 216 

justification for the implementation of all of the cable circuits using XLPE 217 

insulated cables, even if it reduced capacitance sufficiently to raise harmonics 218 

above the 3rd harmonic. 219 

Q. So, if the Project were designed to achieve operations above the 3rd harmonic, 220 

would your concerns be resolved? 221 

A. Not necessarily.  At a minimum, what we understand from reviewing the Project 222 

as proposed, and consulting with PB Power, is that operation of the bulk power 223 

system at or below the 3rd harmonic, unless practical control measures are 224 

available, is not in accordance with Good Utility Practice.  There are other design 225 
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or operating concerns, such as issues associated with scheme complexity, voltage 226 

control, stability, short circuit duty and thermal ratings, that may arise from some 227 

other configuration of overhead lines and underground cables, and that may 228 

further depend on the type of underground cable technology used.  As we have 229 

previously testified, the complexity of the system design itself also introduces 230 

operating uncertainties and reliability risks.  In order to receive approval for 231 

construction, we believe that it will be necessary to demonstrate that the 232 

underground sections used, whatever their length, will not cause the system to 233 

operate at or below the 3rd harmonic frequency level. 234 

In short, the Project, or any modification of the Project which would result 235 

in additional underground cable or any different configuration, would need to 236 

conform with the requirements of Good Utility Practice and applicable reliability 237 

principles.   The practices and methods to be used in the Project or any 238 

modification thereof must be engaged in or approved by a significant portion of 239 

the electric utility industry, or, in the exercise of reasonable judgment in light of 240 

the facts known at the time, could be expected to accomplish the desired result at 241 

a reasonable cost consistent with good business practices, reliability, safety and 242 

expedition. 243 

Q. Has ISO reached a conclusion regarding the Project, as proposed? 244 

A. At this time, based on information available to us and taking into consideration 245 

the full 345 kV loop, including both Phase I, as approved in Docket 217, and 246 

Phase II, as proposed in this proceeding, ISO has not seen a plan which results in 247 

an acceptable level of capacitance in the system.  Because the proposed Project, in 248 
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conjunction with Phase I, would introduce too much capacitance into the system, 249 

which in turn would create harmonics and resonance conditions which cannot be 250 

satisfactorily mitigated and could damage customer and utility equipment and 251 

lead to outages, we would not find it acceptable.  In light of PB Power’s 252 

evaluation of the Project and our communications with PB Power, I am not 253 

comfortable that the Project, as proposed by the Applicants, offers the needed 254 

degree of reliability for the transmission system in Southwestern Connecticut, is 255 

designed in accordance with Good Utility Practice, or could otherwise be operated 256 

in an acceptable manner.  PB Power has also suggested, however, the desirability 257 

of further study and evaluation to determine the extent additional overhead line, 258 

alternative cable technology, or some combination of the two could mitigate the 259 

adverse impacts to the bulk power system associated with the low harmonics 260 

caused by the Project as proposed. 261 

Q. Would ISO support more underground cable than proposed by the Applicants? 262 

A. No.  For the reasons already indicated regarding the Project as proposed, ISO 263 

does not believe that it would be technically feasible to add more underground 264 

cable than proposed by the Applicants.  It would have to be demonstrated, at a 265 

minimum, that any additional cable would not cause the system to operate at or 266 

below the 3rd harmonic frequency level or that simple, effective control measures 267 

are available to prevent power quality and overvoltage problems.  Studies to date 268 

do not indicate that this standard can be reached if more cable is used than the 269 

Applicants have proposed. 270 
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Q. Does ISO continue to believe that the transmission system in Southwestern 271 

Connecticut needs reinforcement? 272 

A. ISO certainly believes that a 345kV loop is needed to reinforce the transmission 273 

system in Southwestern Connecticut, and we believe that the Applicants have 274 

worked hard to propose an upgrade which would meet this need, but we have not 275 

yet seen a plan that will satisfactorily address the reliability concerns outlined 276 

above. 277 

Q. Does this conclude your testimony? 278 

A. Yes, thank you. 279 


