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PRE-FILED TESTIMONY OF GREGORY L. BOOTH, PE 1 

INTRODUCTION 2 

Q. Please state your name. 3 

A. Gregory L. Booth    4 

Q. Please state the name and business address of your employer. 5 

A. Gregory L. Booth, PLLC (Booth, PLLC) and PowerServices, Inc., both located at 6 

1609 Heritage Commerce Court, Wake Forest, North Carolina  27587. 7 

Q. On whose behalf are you testifying in this matter? 8 

A. I am testifying on behalf of the Rhode Island Division of Public Utilities and 9 

Carriers. 10 

Q. What is your position with Booth, PLLC and PowerServices, Inc.? 11 

A. I am president of Booth, PLLC, an engineering firm and I am also president of 12 

PowerServices, Inc., a management services firm.  As such, I have the 13 

responsibility for the direction, supervision and preparation of engineering 14 

projects and management services including the corporate involvement in 15 

engineering design and construction management, and testimony for clients. 16 

Q. Would you please outline your educational background? 17 

A. I graduated from North Carolina State University in Raleigh, North Carolina in 18 

1969 with a Batchelor of Science Degree in Electrical Engineering.  I am a 19 

registered professional engineer in thirteen states, as well as the District of 20 

Columbia.  I am also a registered land surveyor in North Carolina.  Furthermore, 21 

as a matter of maintaining my engineering registrations and as part of staying 22 

abreast of all the current engineering and management services issues, I have 23 
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generally averaged between 50 to 100 hours of continuing education every year 1 

and have since 1972.  I am also registered under the National Council of 2 

Examiners for Engineering and Surveying. 3 

Q. Are you a member of any professional societies? 4 

A. I am an active member of the National Society of Professional Engineers, the 5 

Professional Engineers of North Carolina, The Institute of Electrical and 6 

Electronics Engineers, American Public Power Association, American Standards 7 

and Testing Materials Association, and the Professional Engineers in Private 8 

Practice. 9 

Q. Do you actively participate in engineering seminars? 10 

A. Since 1972, I have attended and participated in numerous seminars each year on 11 

engineering matters, rates and regulations, construction matters and 12 

construction management and management services matters.  I have also 13 

prepared engineering manuals and text for instruction, seminars and courses.  I 14 

have provided instruction in numerous engineering matters, including providing 15 

courses and seminars on the National Electrical Safety Code, Power System 16 

Protective Coordination, Long-Range Planning, and Asset Management Strategic 17 

Planning.  My seminars, instructions, courses and speaking has been before state 18 

and national organizations across the United States. 19 

Q. Have you attached to your testimony a copy of your curriculum vitae? 20 

A. Yes.  I have attached my curriculum vitae as Exhibit No. GLB-1, which includes 21 

an overview of my experience since beginning my work in 1963 on projects for 22 
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electric utilities.  A detailed list of some of my publications and seminars and 1 

testimony is available upon request. 2 

Q. Please briefly describe your experience with electric utilities. 3 

A. I have worked in the area of electric utility engineering and management 4 

services since 1963.  This initially included surveying transmission lines and 5 

distribution line design and substation design together with engineering analysis 6 

for electric utilities, industries, commissions, and private businesses.  Since my 7 

graduation from North Carolina State University and since becoming a registered 8 

professional engineer, I have been actively involved in system planning, and 9 

protective coordination and stability studies, including detailed analysis of all 10 

components of distribution and transmission systems for electric utilities in 38 11 

states.  My experience includes all phases of consulting engineering, engineering 12 

design and management services from generation through transmission and 13 

substation design and distribution of power on electric utility systems.  I have 14 

been actively involved in cost-of-service studies, rate studies, and rate design, 15 

both retail and wholesale.  My involvement has also included the planning, 16 

design and construction management of generation, transmission, substation 17 

and distribution line facilities.  This involvement has included the inspection of 18 

these facilities and the evaluation of service reliability.  I have been extensively 19 

involved in the application and utilization of the National Electrical Safety Code 20 

(NESC) regarding its design and safety parameters, as associated with 21 

transmission, substation and distribution facilities.  I have performed hundreds of 22 

long-range and short-range plans, and cost estimates for electric utilities across 23 
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the United States.  I was involved in the management of all of the divisions of 1 

Booth & Associates, Inc. for some 30 years, including transmission, substation, 2 

and distribution facilities design and construction management of approximately 3 

$100 million dollars per year in plant value additions.  My involvement included 4 

electric utility systems in rural and urban areas as well as coastal, plain and 5 

mountain areas predominantly throughout the eastern United States with some 6 

clients as far west as Arizona, Washington State, and Alaska, along with design 7 

and construction in light, medium and heavy loading districts as defined in the 8 

NESC. 9 

Q. Do you have other involvement and experience with companies that provide you 10 

with additional extensive experience relevant to this docket? 11 

A. Yes.  I have been involved with other company affiliates, including two years 12 

with C. W. Wright Construction Company in Richmond, Virginia, which constructs 13 

approximately $40 million a year in transmission, substation and distribution 14 

facilities, and now PowerSecure, Inc., which constructs some $50 to $70 million 15 

in distributed and standby generation per year.  My experience with all my past 16 

and present companies and past use of those resources assisted me in assessing 17 

the construction options and cost estimates for the transmission overhead and 18 

underground line facilities, duct bank, under river facilities, and substation and 19 

distribution lines, as being considered in this docket and outlined as alternatives. 20 

Q. Have you previously testified and been recognized as an expert by state 21 

commissions and other regulatory agencies? 22 
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A. Yes.  I have testified on several occasions before the Federal Energy Regulatory 1 

Commission, including pre-filed testimony in both wholesale rate matters as well 2 

as in electric utility reliability complaints.  I have also testified before the Board 3 

of Public Utilities of New Jersey, the Delaware Public Service Commission, 4 

Virginia State Corporation Commission, the Pennsylvania Public Utilities 5 

Commission and the North Carolina Utilities Commission on multiple occasions 6 

together with this Commission as recently as Docket No. 3564. 7 

Q. Have you previously testified before any commission or other regulatory agencies 8 

regarding service reliability and infrastructure construction? 9 

A. Yes.  I have testified before the North Carolina Utilities Commission and the 10 

Delaware Public Service Commission together with filing pre-filed testimony in a 11 

complaint before the Federal Energy Regulatory Commission and before this 12 

Commission. 13 

Q. Has your testimony been accepted before any courts in regard to the matter of 14 

electromagnetic fields (EMF)? 15 

A. Yes.  I have filed testimony including exhibits and calculations and been 16 

accepted as an expert before courts in the state of North Carolina in the area of 17 

electromagnetic fields as generated by transmission lines, including 115 kV 18 

transmission lines and their proximity to the public. This includes being accepted 19 

as an expert and having my filed calculations in testimony accepted before the 20 

court. 21 

Q. Please provide a list of typical clients with whom you would provide consulting 22 

engineering and management services. 23 
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A. The clients for whom I have been and am directly involved in engineering and 1 

management services include rural electric cooperatives, electric municipalities, 2 

investor-owned utilities, utility commissions, military bases, universities and 3 

industrial customers. 4 

Q. Have you been accepted as an expert before state or federal courts? 5 

A. Yes.  I have been accepted as an expert in the area of electrical engineering and 6 

electric utility engineering, construction and reliability matters and the NESC 7 

including standard and customary construction practices in the electric utility 8 

industry and the electric industry before numerous states including New York, 9 

Pennsylvania, North Carolina, Virginia, Delaware, West Virginia, Florida, and 10 

federal courts. 11 

Q. Have you been accepted as an expert in regard to transmission line siting and 12 

construction in other regulatory matters besides those previously discussed? 13 

A. Yes.  I was accepted as an expert before the Minnesota Environmental Quality 14 

Board and Minnesota Department of Public Services in regard to transmission 15 

line facilities including overhead and underground transmission line construction 16 

siting and facility routing. 17 

Q. Approximately how many electric utility systems across the United States have 18 

you provided engineering and management services? 19 

A. I have provided engineering and management services to more than 300 electric 20 

utility clients and clients owning electric utility systems or projects involving 21 

electric utilities, including not only electric utilities but military bases and 22 

universities owning transmission and distribution electric utility systems. 23 
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Q. Would you please provide a brief synopsis of the predominant materials you 1 

have reviewed in this matter? 2 

A. I have reviewed the following list of information: 3 

• Southern Rhode Island 115 kV Transmission Environmental Report - Volume I 4 

and Volume II Figures 5 

• Southern Rhode Island Transmission Project Visibility and Visual Impact 6 

Assessment and Southern Rhode Island Transmission Project - Tower Hill Tap 7 

Line Supplemental Visibility and Visual Impact Assessment 8 

• Docket 3732 Procedural Schedule 9 

• Docket 3732 - ISO-NE's Motion to Intervene 10 

• Docket 3732 - Notice of Designation to an Agency to Render an Advisory 11 

Opinion - Preliminary Decision and Order 12 

• National Grid Design Philosophy - Power Transformer Secondary Containment 13 

• National Grid Transmission Planning Guide 14 

• National Grid's Responses to the Division's First Set of Data Requests 15 

Numbered 1-1 through 1-9 16 

• Docket No. 3732 Testimonies of the following persons: 17 

- David J. Beron, PE, PMP 18 

- David M. Campilii, PE 19 

- Melissa Scott, PE 20 

- David McIntyre, PE 21 

- Alan T. LaBarre, PE 22 

• National Grid's Responses to the Division's Second Set of Data Requests 23 

24 
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SCOPE OF TESTIMONY 1 

Q. What is the scope of your testimony in this proceeding? 2 

A. My firm and I were retained to act in an advisory role providing a complete 3 

review of all materials filed by the parties in Docket No. 3732 to provide advice 4 

to the Rhode Island Division of Public Utilities and Carriers (RIDPUC), most 5 

specifically in the areas of transmission and substation options and associated 6 

costs.  I was also retained to provide filed testimony with comments in regard to 7 

all testimonies and filings by the parties participating in this docket. 8 

Q. Are you familiar with Narragansett's Facility Siting Board application dated 9 

November 18, 2005 for the project, including the Environmental Report ("ER") 10 

prepared by VHB? 11 

A. Yes. I have reviewed these documents together with the pre-filed testimony, as 12 

previously stated. 13 

Q. Have you prepared a complete review of the filings and testimony, and is that 14 

contained herein in this pre-filed testimony? 15 

A. Yes.  This pre-filed testimony includes my opinions, findings, and comments on 16 

the filings and testimony of the parties in this matter.  It also includes an 17 

independent analysis on the "Project" construction cost and options, and cost 18 

estimates. 19 

Q. Describe the scope of your testimony in this proceeding. 20 

A. My testimony will include a discussion of my evaluation of the proposed Southern 21 

Rhode Island Transmission Project ("Project"), including the Tower Hill 22 

Substation and associated projects.  I have divided my testimony into sections 23 
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dealing with: First, the "No-Build" alternative, including Demand Side 1 

Management and Distributed Generation, Second, the Transmission Line project 2 

segments, and, Third, the October 2004 Distribution Study and the Tower Hill 3 

Substation and associated projects.  My testimony also includes independently 4 

derived cost estimates and economic evaluations.  Furthermore, I evaluated the 5 

load projects, regressions analysis, and Cumulative Present Worth Revenue 6 

Requirement (CPWRR).   7 

Q. Why did you segment your testimony? 8 

A. It is my opinion that the October 2004 Distribution Study and the preferred plan, 9 

including the Tower Hill Substation, stands on its own.  The need for additional 10 

transmission to distribution substation (T to D Substation) capacity and 11 

associated distribution infrastructure upgrade and expansion does not impact the 12 

evaluation of the transmission system upgrades.  The only transmission line that 13 

is impacted by the Distribution Study is the tap line requirements associates with 14 

a T to D Substation.  The distribution requirements are best evaluated and 15 

discussed separately.  Furthermore, the distribution study projects have a lower 16 

priority than the transmission upgrade projects, since fewer customers are 17 

affected by a single contingency outage and some intermediate, short-term 18 

solutions could be implemented, even though there would be some decline in 19 

reliability.  The deferral or delay in solving the transmission overload issues is 20 

simply not an acceptable option.  Additionally, I intend to discuss the demand 21 

side management (DSM) and distributed generation (DG) alternatives as they 22 

relate to the distribution project deferrals and alternatives, most notably for 23 



RIPUC DOCKET NO. 3732 
TESTIMONY:  GREGORY L. BOOTH, PE 

 

 
06/07/06 Page 10 of 37  

future project evaluations.  I have never found DSM to be a viable alternative for 1 

transmission capacity requirements.  DG has been used as a short-term 2 

alternative for transmission congestion most recently in the PJM pool area.  3 

Thus, I intend on also addressing DSM and DG separately. 4 

Q. Have you been asked to be available for live testimony as part of your 5 

engagement? 6 

A. Yes. 7 

8 
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SUMMARY OF TESTIMONY 1 

SOUTHERN RHODE ISLAND TRANSMISSION PROJECT COMMENTS 2 
TOWER HILL ROAD SUBSTATION PROJECT, 115 kV L-190 LINE 3 
 4 

Q. Are you familiar with the Narragansett Electric's Southern Rhode Island 5 

Transmission Project (Project) and the testimony of Mr. LaBarre concerning the 6 

Tower Hill Substation 115 kV L-190 Line to supply this project? 7 

A. Yes. I am familiar with the project, and I have reviewed the filed testimony of 8 

Mr. Alan T. LaBarre, PE, including his pre-filed testimony exhibits and the 9 

detailed descriptions contained in Chapter 3.0 of the Environmental Report in the 10 

South County East Area Supply and Distribution Study, October 2004, which is 11 

Appendix B of the Environmental Report.  Furthermore, I have reviewed the 12 

responses to Division requests. 13 

Q. Would you briefly summarize your opinions concerning the testimony of Mr. 14 

LaBarre, the Narragansett Electric filing regarding the preferred plan, including 15 

the Tower Hill Road Substation and the 115 kV L-190 Line to supply this station? 16 

A. A. Yes.  I support Narragansett Electric Company's preferred plan for 17 

providing a new substation and distribution line construction and feeders 18 

associated with supporting the distribution load requirements in the areas of the 19 

Peacedale Substation, the North Kingstown area, the South Kingstown area, the 20 

East and West Greenwich, Exeter, Richmond, and Charleston areas, as evaluated 21 

in the October 2004 distribution study.  I support the study area planned for the 22 

service of the approximately 50,000 customers with a 2003 peak load of 131 23 

MW.  I do have some additional comments and concerns relative to this plan.  24 
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Mr. LaBarre's testimony addresses distribution system area concerns, including 1 

deteriorating feeder health conditions, and emergency service problems in the 2 

area based on projected 2004 and 2005 peak loadings.  The loads evaluated in 3 

the study have already occurred.  Mr. LaBarre did not address how the system 4 

actually performed through the actual peak loads of 2004 and 2005.  There 5 

should be some historical system performance to support the October 2004 6 

study predictions through 2005.  Absent this available information correlating 7 

actual performance to the study prediction, I based my overall assessment on 8 

the October 2004 study data and my recently completed March 31, 2006 Final 9 

Assessment Report of Narragansett Electric Company Distribution System 10 

Reliability, which outlined numerous areas of system reliability enhancement,  11 

which would support the preferred plan.  The need for increased capacity in the 12 

study area, combined with the need for shorter feeders and the re-distribution of 13 

load is most effectively accomplished by the addition of a new substation and 14 

associated transmission line facilities as proposed by Narragansett Electric. 15 

 16 
Q. Would you address what you believe are your concerns and/or areas which have 17 

not been addressed by Mr. LaBarre and the study? 18 

A. Yes.  First, I believe that the initial plan cost evaluation was substantially dated, 19 

and did not appropriately reflect current day cost and the extreme electric utility 20 

construction cost volatility that now exists in the market.  The responses to data 21 

requests clarified that cost estimates originally referred to as 2003 and 2004 22 

were updated to 2005 for the preferred plan and some of the alternative plans.  23 

Since mid-2005 the pricing volatility associated with electric utility materials and 24 
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construction labor is closely rivaling the volatility of the oil market.  In project 1 

cost estimates that I have been involved in preparing over the past year, 2 

combined with project implementations on both transmission and substation line 3 

projects similar to the projects priced by Narragansett Electric in their studies 4 

and as proposed, I have found volatilities in pricing exceeding 50%.  In recent 5 

months, the suppliers of electric utility equipment, including transmission to 6 

distribution transformers, substation steel, copper and aluminum cables, 7 

insulators and other materials will provide a quote which is only firm for 8 

immediate acceptance.  We have seen such items as transformers, circuit 9 

switchers, breakers, and conductors increase in price just in the last 12 months, 10 

ranging from 25% to 100%.  It is my opinion, based on closely working with 11 

suppliers and discussions with suppliers of electric utility equipment and labor, 12 

that this price volatility will continue as long as raw steel prices, petroleum 13 

prices, and other raw material prices continue to have extreme volatility and 14 

escalating rates.  Due to this price volatility and escalation, I have prepared cost 15 

estimates based on current 2006 pricing, and I have prepared a price volatility 16 

risk assessment which evaluates the likely cost of completion of a project, which 17 

will take at least 18 months to complete once approved for proceeding.  These 18 

cost estimates are Exhibit Nos. GLB-2 and GLB-3.  Exhibit No. GLB-4 shows the 19 

estimated cost for the preferred plan and four of the alternate plans escalated to 20 

reflect increased costs through a construction period ending in 2008 (2011 for 21 

the 345 kV alternative)  The cost estimates I prepared based on current day 22 

pricing for June 2006 compare favorably with those of Narragansett Electric 23 
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recognizing its estimates are in 2003 and 2005 dollars.  Considering, however, 1 

the projects will not be completed until near the end of 2008, my cost estimates 2 

are higher.  This results in a greater spread than reflected in Mr. LaBarre's 3 

testimony, and provides further support that the proposed plan, at least from an 4 

economic evaluation standpoint, is a better plan choice than the other alternative 5 

plans.  Thus, an updated cost evaluation provides further support for the 6 

preferred plan. My summary of the five transmission alternatives is reflected on 7 

Exhibit No. GLB-4. 8 

Q. Do you believe that a "do nothing" option is one that can be considered and 9 

implemented? 10 

A. A "do nothing" option is always one that must be considered.  Such an option 11 

should also have some incremental evaluation, including the implementation of 12 

additional sectionalizing equipment and enhanced application of capacitors for 13 

power factor correction for short term deferral of substantial project capital 14 

investments.  I do not believe that a "do nothing" option for a deferral or deferral 15 

methods should be applied to this study area.  Furthermore, I believe a "do 16 

nothing" option would result in the ultimate substantial decline in system 17 

reliability and a high likelihood of system outages that become substantially 18 

extended and cascading, which are neither acceptable to the customers or the 19 

Division.  A "do nothing" plan would, in fact, be completely counter-productive to 20 

the efforts that have been put forth by the Division and Narragansett Electric as 21 

it relates to the Distribution System Reliability Assessment, and a substantial 22 
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portion of action items and reliability enhancement programs that are moving 1 

forward. 2 

Q. Would you provide a list of what you believe are the benefits of the preferred 3 

plan, which have not been enumerated by Narragansett Electric, if you have such 4 

a list? 5 

A. The preferred plan appears to be the only reasonable way to provide for long 6 

range power supply system reliability and security in this study area.  The 7 

preferred plan provides for shorter feeders, which will inherently mean less hours 8 

outage time associated with any interruption.  The preferred plan will clearly 9 

result in substantially lower power line losses (I2R), since the amount of current 10 

being supplied by each feeder will be lower due to lower loads on each feeder. 11 

Furthermore, a portion of this load will be transmitted back on a 115 kV 12 

transmission system, rather than that same load having to be served greater 13 

distances over 12.47 kV lines.  Additionally, with shorter feeders and less load, 14 

there is much greater load transfer capability in the event of any single 15 

contingency outages.  By providing an additional substation with added 16 

transformer capacity, the ability to transfer loads in short periods of time ranging 17 

from two to four hours, is significantly enhanced.  This substantially reduces 18 

restoration and outage time.  Although I have established that Narragansett 19 

Electric could implement and install mobile transformer capacity in the event of a 20 

transformer failure, the moving of such large transformers and their installation 21 

often takes in excess of twenty-four hours.  To the extent that outages occur not 22 

only in the short term due to transformer failures resulting from overload and 23 
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loss of life due to overload, such failures and the resulting ability to obtain new 1 

capacity while the mobile is in service further reduces system reliability in other 2 

areas, due to the mobile being unavailable for other transformer failures where 3 

load transfer is also not available.  I have also evaluated the preferred and 4 

alternate plans, together with a "do nothing" or a plan deferral methodology.  5 

Considering the growth rate in this area, and the immediate need for relief of 6 

substation transformer overloading and feeder overloading, the preferred plan 7 

appears to be the most prudent to implement.  Furthermore, with the continued 8 

escalation in cost of construction and electric utility equipment, further deferral 9 

of actions and the installation of a new substation will only make the deferred 10 

plan substantially more expensive in the future than the current cost.  This would 11 

eventually reflect itself in higher cost to the using and consuming public.  On 12 

evaluating the ten year and long range planning documents of Narragansett 13 

Electric, it is apparent that a new substation in this area is eventually going to be 14 

required, regardless of the other deferral methods or plans implemented.  The 15 

current load growth appears to be exceeding projections.  The Tower Hill 16 

Substation plan is the lowest cost plan now, and would ultimately be required 17 

regardless of alternatives. 18 

Q. Were there any items not discussed or deficiencies in the October 2004 19 

distribution study as you have evaluated it? 20 

A. Yes.  I am concerned that the October 2004 distribution study and the testimony 21 

of Mr. LaBarre discusses expected events for 2004 and 2005 without discussion 22 

of the fact that we have already passed those years and milestones, and 23 
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therefore Narragansett Electric and its witness Mr. LaBarre should have 1 

discussed whether the anticipated events in fact transpired, and how they 2 

impacted system reliability.  Additionally, it does not appear there was any 3 

discussion associated with the overloading capability of the transformers under 4 

the American National Standards Institute (ANSI) C57 Standards, which do result 5 

in some loss of transformer life, but do, however, defer capital investment for 6 

the short term.  Based on the current timeline, and the fact that the October 7 

2004 distribution study is, in fact, nearly 2 years old, it would appear 8 

Narragansett Electric has already begun counting on ANSI overload capabilities 9 

and feeder overload capabilities in the event of contingency outage, and some 10 

emergency rating requirements.  Additionally, I believe that the sensitivity 11 

analysis and the cost of each plan failed to fully consider price volatility in the 12 

marketplace.  At the time the plan was being completed, there was a clear 13 

understanding of both the volatility of the oil and steel industry, both of which 14 

substantially affect the cost associated the construction of substations.  Although 15 

this cost volatility actually further supports the proposed plan, it would have 16 

been preferred for Narragansett Electric to have included a better price volatility 17 

and sensitivity analysis of this price volatility in its plan analysis.  I have included 18 

such evaluation in my analysis of the plans, and have reflected it in Exhibit GLB-19 

4.   20 

Q. Would you summarize, in one or two sentences, your position on the October 21 

2004 distribution study, and Narragansett Electric's proposed implementation of 22 

its preferred plan? 23 
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A. Yes.  I fully support the October 2004 distribution study recommendations, and 1 

the preferred plan, including the installation of the Tower Hill Substation and the 2 

associated distribution construction and transmission line construction necessary 3 

to implement this plan.  It is my professional opinion that this plan is the most 4 

prudent solution for short and long term service in this area, in order to maintain 5 

and enhance service reliability consistent with the Divisions' position on 6 

Narragansett Electric's distribution system reliability requirements.  It is my 7 

professional opinion that, if this distribution study plan is not implemented, 8 

Narragansett Electric will not be in a position to meet either the reliability 9 

requirements and action items, as outlined in the March 31, 2006 Final 10 

Assessment Report, nor will it be able to meet the published standards and 11 

requirements of the Rhode Island Public Utilities Commission, and those 12 

standards as enforced by the Rhode Island Division of Public Utilities and 13 

Carriers, at least for this segment of the system. 14 

 15 

DEMAND SIDE MANAGEMENT AND DISTRIBUTED GENERATION EVALUATION 16 

Q. Have you reviewed the Narragansett Electric Company discussions of demand 17 

side management and distributed generation as alternatives for the proposed 18 

projects?  If so, do you agree with their assessment? 19 

A. Yes, I have reviewed the brief testimonies of both Mr. Beron and Mr. LaBarre 20 

concerning their general dismissal of the value of demand side management 21 

(DSM) and distributed generation (DG) as alternatives.  I do not find, in their 22 

testimonies or filings, that complete evaluation and consideration has been given 23 
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to these options as they relate to both deferral of transmission projects and, 1 

even more importantly, deferral or elimination of distribution projects. 2 

Q. What is your experience associated with DSM and DG? 3 

A. For more than 20 years, I have been actively involved in assisting my electric 4 

utility clients in the implementation of aggressive demand side management 5 

projects and distributed generation projects to achieve both power cost savings 6 

and capital investment and plant addition optimization.  As an example, I was 7 

involved in significant distributed generation installations by Old Dominion 8 

Electric Cooperative and its members for the purpose of reducing the cost of 9 

transmission congestion charges imposed by PJM and, most particularly, 10 

Dominion Power and Conectiv.  Furthermore, this DG application improved 11 

transmission system reliability.  These generators were placed on the secondary 12 

side of the transmission to distribution substations.  I have also been significantly 13 

involved in the installation of DSM and DG projects in North Carolina for the 14 

purpose of economic benefits, operating these projects against the wholesale 15 

generation costs, while also achieving reduction in system losses, improved 16 

customer reliability, and reduced transmission to distribution transformation and 17 

distribution additions.  In North Carolina, the total reductions exceeded 400 MW.   18 

Q. Do you believe DSM or DG projects can eliminate the need for the proposed 19 

project? 20 

A. It is my opinion that demand side management is an energy conservation and 21 

economic tool that should be used to the maximum extent possible for economy 22 

only.  I have not found that DSM alone can defer, in particular, transmission 23 
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capacity expansion and upgrades, and transmission to distribution substation 1 

upgrades.  I am of the opinion that DG has a useful place in the total planning 2 

and design process for the distribution systems and transmission systems.  I 3 

would not recommend for the specific transmission projects proposed and 4 

required under the evaluation completed and as contained in this Docket filing, 5 

that DG could eliminate the transmission upgrades and projects necessary to 6 

reinforce the transmission system in the Southern Rhode Island area.  Such an 7 

analysis would be extremely complicated, involving substantially more 8 

environmental issues than are being raised in this docket.  Other than the 9 

temporary economic application of such generation in areas where air quality 10 

issues are not of significant concern, DG has been successfully applied because 11 

of the significant time frame associated with the utility's transmission upgrading, 12 

particularly in eastern shore areas of the PJM pool.  Neither Rhode Island nor 13 

these projects fit the customary application for DG for the purpose of 14 

transmission capacity addition deferrals.  I do not find that Narragansett Electric 15 

witnesses have put forth any quantification of their statements related to DSM or 16 

DG.  Furthermore, they are indicating that the market forces have not resulted in 17 

the installation of DG.  That may be because the economics simply do not exist, 18 

or, even more likely, it may be because the economic analyses have not been 19 

performed and the appropriate pricing signals have not been developed to help 20 

send the correct pricing signals for DSM and DG.  There are, in fact, two distinct 21 

components associated with DSM and DG economics.  One component is 22 

whether such generation can be installed, operated, and maintained at a lower 23 
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cost on a distributed basis, and at the customer level, or the distribution system 1 

level, than can be implemented on the bulk power supply level.  Generally 2 

speaking, the application of generation on the bulk power supply level is at a 3 

lower cost, both for installation and operation and maintenance than at the DG 4 

level when looking at only the cost of power supply.  The second element of this, 5 

however, is the deferral or complete elimination of capital investment for 6 

providing for the capacity of short term peak load requirements combined with 7 

emergency back stand and reliability.  This is a separate economic component 8 

that has to be evaluated in addition to the cost comparisons, with the application 9 

of generation at the distributed level, versus the bulk power level.  Generally 10 

what I find is the studies, pricing signals, and rates in this region have not been 11 

developed to cause distribution utilities or individual retail customers to apply 12 

DG, because of the lack of a pricing signal.  Simply lacking a pricing signal does 13 

not mean it is not an item for consideration. 14 

Q. Do you believe DSM or DG is an alternative to the distribution projects such as 15 

the Tower Hill Substation and distribution line upgrades? 16 

A. I do not believe that DSM and DG are a replacement for these projects.  I am of 17 

the engineering opinion that DSM and DG, if part of a long term program, can be 18 

economically applied to maximize the utility's assets while affording the 19 

appropriate pricing signals to large commercial and industrial customers for the 20 

application of DG that could be used for both the purpose of emergency 21 

backstand and peak shaving across both the coincident and non-coincident peak 22 

times to eliminate the need for high capital investments in substations and 23 
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distribution lines to serve loads that have very short peak load durations.  There 1 

are, in fact, certain customers that install as part of their prudent planning or 2 

other regulatory requirements, distributed generation for emergency backstand 3 

purposes.  One example would be hospitals.  To the extent that this generation 4 

is predominately installed and applied for backstand and critical loads, the 5 

utilization of such generation and its associated fuel to offset the cost of capital 6 

investment in a distribution system can be a prudent consideration, and there 7 

may be appropriate price signals applied, thus reducing the total capital 8 

investment in the electric utility system through the use of customer-owned 9 

generation or strategically placed distribution utility generation and DSM 10 

programs. 11 

Q. Are you suggesting such programs should be implemented to defer the Tower 12 

Hill Project and the distribution circuits? 13 

A. Absolutely not.  Such programs are long term in nature, and take a substantial 14 

number of years to install the appropriate facilities and proper controls so that 15 

they have a meaningful reduction in system demand.  I am simply pointing out 16 

that, in particular, Mr. Beron and Mr. LaBarre are indicating that the market 17 

signals have not resulted in the installation of this generation, which is true, in all 18 

likelihood, only because such market signals have not been developed.  In this 19 

hearing, and at this point, neither DSM nor DG could be implemented in time to 20 

defer the need for the recommended projects.  That does not mean that 21 

Narragansett Electric and Rhode Island shouldn't evaluate the benefits of both 22 

DSM and DG on a forward-looking basis in order to be a blended capacity 23 
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opportunity to optimize the transmission to distribution substation capacity 1 

utilization and distribution system capacity additions. 2 

 3 

SOUTHWEST RHODE ISLAND TRANSMISSION SUPPLY STUDY 4 
 5 

Q. Are you familiar with Narragansett Electric's Southern Rhode Island Transmission 6 

project (Project) and the Southwest Rhode Island Supply Study dated October, 7 

2003 included as Appendix A of the Environmental Report (ER)? 8 

A. Yes, I am.  I have also reviewed the pre-filed testimony of the Narragansett 9 

Electric Company witnesses including Melissa Scott, PE. 10 

Q. Would you provide us with your general observations, and overview of your 11 

opinions concerning the study and the Scott testimony? 12 

A. My professional opinion is that the proposed plan is the most appropriate solution 13 

for the impending overload of portions of a 115 kV transmission system.  None of 14 

the alternative plans which were studied provide for a long term reliable and 15 

economic solution.  The 345 kV transmission solution could not reasonably be 16 

expected to be constructed in a time frame to afford the necessary capacity and 17 

reliability when needed.  Additionally, this plan is substantially more costly than is 18 

necessary in the near term.  The 34.5 kV plans do not provide adequate single 19 

contingency service and system reliability.  I will discuss this in greater detail later 20 

in my testimony, however, I have not found the 34.5 kV sub-transmission to be an 21 

adequate long term solution for 115 kV or higher voltage transmission 22 

requirements.  The various other solutions, including application of capacitors, are 23 

not only simply stop gap deferral programs, they are, in fact, the type of additions 24 
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that are made to systems as part of the normal course of reinforcing capacity and 1 

improving voltage and power line energy loss performance.  They should not be 2 

considered an alternative to reliable transmission capacity construction.  I viewed 3 

the proposed project as a first step in the continued long range plan associated 4 

with securing reliable power supply delivery in Southern Rhode Island and 5 

Connecticut.  The October 2003 study could have considered a combination of 6 

several intermediate steps, including the utilization of capacitors and the operation 7 

of the transmission line conductors at higher temperatures, including operating as 8 

high as 257°F.  These would have been short term solutions to the long term 9 

need.  We are now nearly three years beyond the study baseline and two years 10 

beyond the distribution study baseline.  The construction will take at least eighteen 11 

(18) months and, in all likelihood, closer to twenty four (24) months, even if all 12 

design, material acquisition and construction efforts move forward optimally.  That 13 

means that this transmission project will be completed in mid to late 2008, at best, 14 

or nearly at the end of the 2010 planning horizon.  For that reason, intermediate 15 

steps which would defer the project a few years are no longer viable, since the 16 

transmission system will be operating for several years without adequate single 17 

contingency capability until the proposed project is completed.  It is also my 18 

opinion that the proposed project affords the least amount of adverse impact on 19 

the environment, including aesthetics and land utilization.  I have evaluated what 20 

Narragansett Electric has defined as the "no build" options, which include some of 21 

the intermediate deferral programs.  I would strongly recommend against any "no 22 

build" option at this time.  During my evaluation, I was quite concerned that the 23 
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cost estimates were all 2003 study grades cost estimates.  This means that the 1 

project cost and economic evaluation is substantially dated.  The final estimates 2 

included by Narragansett Electric reflect 2005 costs for the preferred option, and 3 

some alternatives, while the "no build" cost appeared to still be in 2003 dollars.  If 4 

the cost of materials and construction had been progressing in a normal linear 5 

fashion, with all costs going by a modest inflation rate, then somewhat dated 6 

estimates could be updated simply using inflation rates.  However, this is not 7 

appropriate because of the recent and continuing volatility in the cost of electric 8 

utility materials and construction. 9 

Q. Do you have any generally accepted indices that provide more concrete evidence 10 

of these price increases? 11 

A. Yes.  The United States Bureau of Labor Statistics tracks a wide range of 12 

commodity prices and develops a Producer Price Index ("PPI") for many 13 

commodities based on these prices.  Using October 2003, the date of the Final 14 

Report for the Southwest Rhode Island Transmission Supply Study, as a 15 

benchmark, the PPI for iron and steel has increased by 34%, the PPI for refined 16 

copper has increased by 211%, the PPI for aluminum has increased by 70%, and 17 

the PPI for distillate fuel oil has increased by 128%.  Exhibit GLB-5, Sheet 1 of 2, 18 

shows graphically what the PPI for the conglomerate commodity, metals and metal 19 

products, has done from January 2001 through the present, along with a linear 20 

projection of future cost increases and market volatility.  Exhibit GLB-5, Sheet 2 of 21 

2, shows graphically the PPI for distillate fuel oil with projection of future cost 22 

increases and market volatility. 23 
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Q. Do you have further anecdotal evidence of cost increases and price volatility? 1 

A. I have found, on projects where I have updated cost estimates as recently as six 2 

months prior to bids, that the actual bid prices came in even higher than my most 3 

recent cost estimates.  Furthermore, many of the suppliers will not hold their 4 

prices firm unless an order is given within the week of the price quotation.  The 5 

current price escalations are approaching the type of environment that existed in 6 

the mid to late seventies, where all prices contained Bureau of Labor Statistics 7 

indices escalators which escalated the bid or quoted price up to a higher level at 8 

the time of delivery.  To more appropriately evaluate the alternative plans and 9 

provide for a reasonable cost analysis, I have re-evaluated the cost estimates 10 

providing 2006 study grade cost estimates with an estimated project completion 11 

cost utilizing historical and anticipated price escalation.  It is imperative to do this 12 

in the project evaluation to be assured that a 2006 study grade cost estimate 13 

evaluation method reasonably reflects the same selection using a likely 2008 14 

completion date.  Exhibit GLB-4 shows the updated project cost estimates based 15 

on the later project completion dates.  (Note:  The earliest a 345 kV option could 16 

be completed is 2011.)  Items such as steel, concrete, copper, and aluminum have 17 

seen tremendous increases in cost, and the labor rates have escalated dramatically 18 

just over the past twelve months.  It is my professional opinion a significant level 19 

of escalation will continue for at least two more years, and will substantially impact 20 

the cost of all of the projects evaluated. 21 

Q. Would you discuss in greater detail why you believe each of the alternatives do not 22 

afford a better plan than the proposed preferred plan? 23 
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A. Yes.  First, each of the proposed alternatives, other than the "no build" plan, is 1 

more costly than the proposed preferred plan.  Second, the use of static var 2 

compensation (SVC) and the FACTS device, with some re-conductoring as 3 

proposed under the "no build" alternative, is not an effective or reliable solution.  4 

My experience with the limited utilization of static var compensation has 5 

indicated that it is not an effective tool, nor a good long term solution for 6 

transmission system capacity and voltage problems. Additional static var 7 

compensation and similar types of devices have proven to be very unreliable, 8 

requiring a great deal of maintenance and not providing for steady reliable 9 

operation.  The 345 kV alternative, as I briefly mentioned before, is not a viable 10 

near term solution.  Not only is this a significantly more expensive project, it is 11 

my professional opinion this project could not be brought online in less than five 12 

(5) years and, in all likelihood, even longer.  This would mean if the 345 kV 13 

alternative was utilized as a solution for Southern Rhode Island, that the solution 14 

could not be brought online before 2011, and likely closer to 2014.  That would 15 

mean that the retail customers in this area would be subjected to a rapidly 16 

declining transmission reliability conditions, with voltage problems and, in all 17 

likelihood, numerous single contingency outages which could not be resolved in a 18 

timely fashion.  One alternative which was not discussed fully in the October 19 

2003 study was the possibility of transmission line design modifications to allow 20 

the line to be operated at a maximum thermal loading of 257°F conductor 21 

temperature, combined with some capacitor applications.  Narragansett Electric 22 

did indicate that it had implemented a short term solution for the immediate 23 
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thermal loading by operating the conductor at higher temperatures after some 1 

vegetation management and structure modifications.  This statement as 2 

contained by witness Scott on page nine (9) was somewhat alarming, because I 3 

would have been of the opinion that there would have been no vegetation 4 

allowed to grow up under the 115 kV transmission line, that could be a remote 5 

danger for contact under any operating temperature condition.  Tree contact 6 

with transmission lines should be a major concern and mitigated to the 7 

maximum extent possible.  Certainly the right-of-way underneath the 8 

transmission line should be cleared, and any and all danger trees should be 9 

cleared.  I would recommend a transmission line design that accommodates the 10 

operation at 257°F under extreme emergency conditions.  This would not be a 11 

planning criteria, but rather a single contingency extreme emergency operating 12 

level.  The design should include providing for enhanced single contingency fall 13 

back opportunities, particularly if new transmission line construction projects are 14 

delayed for the large variety of reasons that often cause such delays.  Utilization 15 

of capacitors to support the transmission system and its voltage and the 16 

operating of conductors at higher temperatures can be a short term solution.  It 17 

must be recognized that capacitors are volatile devices and have relatively low 18 

reliability.  System overvoltage and spikes, particularly associated with lightning 19 

strikes, cause capacitor failures on a regular basis.  The 115 kV transmission 20 

system needs to be designed and operated with the ability for the loss of a 21 

portion of the installed capacitors without adversely affecting voltage or system 22 

reliability. All of my above discussion points to the fact that the alternative 23 
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solutions to the preferred plan do not afford either the lowest cost or the most 1 

reliable means of meeting the needs of Southern Rhode Island.  Even though 2 

increased operating temperatures on conductors and utilization of capacitors 3 

provide some additional flexibility in system operation, the utilization of 4 

capacitors should be considered an enhancement to system operation, not a 5 

solution for transmission capacity requirements.   6 

Q. Have you evaluated the total cumulative present worth revenue requirement 7 

(CPWRR) as submitted by Narragansett Electric, and do you have comments? 8 

A. Yes. I have evaluated the CPWRR as I understand the concept and have several 9 

comments.  The CPWRR, even by Narragansett Electric's own admission, was 10 

deficient due to the failure to include the interest rate.  We obtained additional 11 

information from responses to Division Data Requests, which allowed for a re-12 

evaluation of the CPWRR.  Although I do believe the total CPWRR analysis is 13 

appropriate, I also believe it is most appropriate when evaluating alternative 14 

plans, that the CPWRR analysis also take into account residual value.  Generally 15 

speaking, with a transmission system upgrade, you are installing facilities which 16 

have a 50 to 80 year life.  Performing a 30 year CPWRR evaluation does not 17 

reasonably reflect what the residual value is at the end of 30 years of each of the 18 

selected plans.  I certainly would concur that one does not pick the most 19 

expensive plan simply to create the highest residual value. However, you must 20 

consider residual value as part of the cumulative present worth evaluation.  21 

Otherwise, you can select the plan with the best cumulative present worth and 22 

revenue requirement, but it is not the most appropriate long term plan beyond a 23 
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30 year evaluation period, since there can be significantly greater residual value 1 

associated with a only slightly more expensive plan through the first 30 years.  2 

We have completed such an evaluation, and have included it as Exhibit No. GLB-3 

6.  My evaluation is also summarized on Exhibit No. GLB-4.  4 

Q. Do you have any other comments regarding Narragansett filing and, in 5 

particular, the testimony of witness Scott? 6 

A. Yes.  I concur with the testimony and comments contained on witness Scott's 7 

pages 11 and 12 in regard to special protection system (SPS).  This testimony 8 

does, however, seem to address a second contingency outage condition, which 9 

goes beyond a single contingency outage.  Considering the interconnection of 10 

lines between Rhode Island and Connecticut, this would appear to be very 11 

prudent system engineering design and protective coordination design.  I have 12 

witnessed, in my over 40 year career in the electric utility industry, collapses of 13 

entire transmission grids due to deficient system protection design.  The 14 

proposed expenditure of $2.9 million in 2003 study grade cost, in my 15 

professional opinion will yield substantial enhancement to the transmission 16 

system reliability in southern Rhode Island.  Certainly, the northeast area is 17 

familiar with the transmission system collapse of the First Energy grid, and the 18 

blackout of the northeast that resulted.  These types of events can be 19 

substantially mitigated by enhancements to system protective coordination and 20 

the installation of special protective systems, such as the one being proposed by 21 

Narragansett Electric. 22 
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Q. Have you evaluated the connection from Aquidneck Island as studied by 1 

Narragansett Electric in their October 2003 transmission study? 2 

A. Yes, I have. 3 

Q. Would you concur with Narragansett Electric, and do you have additional 4 

comments? 5 

A. I certainly concur with the conclusions of Narragansett Electric.  I do believe the 6 

cost estimates are deficient, again for the same reasons I have commented on 7 

before.  The cost estimates are an array of 2003, 2004 and 2005 study grade 8 

cost estimates, and the cost volatility and pricing through 2006 and beyond 9 

result in significantly different cost estimates.  Even more importantly, as it 10 

relates to these projects and their cost estimates, the costs have escalated 11 

significantly more on underground cable and submarine projects than overhead 12 

projects.  The insulation used for these types of cables is a predominately 13 

petroleum-based product.  We have seen a nearly 300%, and approaching 14 

400%, escalation in the cost of the insulating materials.  Additionally, the 15 

conductor material itself has seen a significant escalation.  I do concur that the 16 

time required to build these projects is significant, and that there would be 17 

tremendous technical complexities.  These projects would be an absolute last 18 

alternative, only if and when they were a required solution due to loads in the 19 

area reaching the point where they can only be served by the installation of 20 

underground and submarine cables.  These projects should not be considered as 21 

viable alternatives at this time.  I have revised the cost estimates for these 22 

projects, and included them in Exhibits GLB-4 and GLB-6.  I do not see this 23 
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project, or its variation A, B, or C, as a solution for the current capacity concerns, 1 

both because of the costs and the technical difficulties resulting in a project that 2 

would likely not be completed until well beyond 2010.  Such delays cannot be 3 

reasonably tolerated by the customers served from this portion of the 4 

transmission system. 5 

Q. Have you evaluated the Connecticut upgrades as discussed by witness Scott, and 6 

as considered in the October 2003 study? 7 

A. I have evaluated both the study and testimony as they relate to upgrades to the 8 

115 kV transmission system in Connecticut.  Although this is an alternative 9 

solution, I concur that this solution would have greater benefit for southeast 10 

Connecticut than southern Rhode Island.  More importantly, it should be 11 

recognized that such a solution will not ultimately eliminate the requirements for 12 

upgrades in southern Rhode Island.  Conversely, the upgrades in southern 13 

Rhode Island do not ultimately eliminate the need for the upgrades in 14 

Connecticut.  The issue is more importantly one of timing.  It is my opinion that 15 

the construction of the projects in southern Rhode Island are the most 16 

appropriate way to solve the immediate voltage and capacity concerns, and 17 

afford the improved reliability in southern Rhode Island.  Ultimately, I would 18 

anticipate that the transmission system interconnecting and flowing through 19 

southeast Connecticut would also be upgraded. 20 

Q. Do you concur with Narragansett Electric's position concerning DG and DSM? 21 

A. I only agree in part.  DSM is a long term program.  In the states where I have 22 

been involved with utility clients, such programs, even aggressive programs, 23 
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have been slow in developing, and generally take 10 years or more before there 1 

is a meaningful level of demand side management equipment implemented.  2 

Unfortunately, over the past five to ten years, where the environment of 3 

generation additions has been predominately peaking generation, with a 4 

relatively low capital investment, the application of demand side management 5 

and its payback has been modest, at best.  It must be recognized that demand 6 

side management for the most part is simply a tool for altering the end user's 7 

utilization pattern, and hopefully creating greater system diversity, lower peak 8 

load demands, and higher load factor.  I would agree that such a program needs 9 

to be part of the overall economic evaluation, retail pricing signals, and tools 10 

utilized by a utility for its total asset management strategic planning and 11 

generation and fuel utilization planning in its overall power supply picture.  I do 12 

not believe demand side management should be used as a mechanism for 13 

eliminating needed transmission system capacity and reliability.  Conversely, I do 14 

believe DG has a very real role.  Just as utilities install peaking generation, such 15 

as simple cycle gas turbines, to meet the short term peaking load requirements 16 

of their customers, DG can be judiciously and economically justified.  DG also 17 

achieves a secondary benefit.  Installing peaking generation on the supply side 18 

you are simply meeting the generation demand requirements of the customers.  19 

Utilizing DG on the customer side reduces the requirements for peaking capacity 20 

in your distribution lines, your substations, and your transmission lines.  21 

Furthermore, such additions can also provide for emergency backstand for the 22 

customer.  There are, in fact, numerous customer loads that already have DG 23 
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installed.  Although an overall DG program is much like a demand side 1 

management program, and requires substantial time to develop, it is a tool that 2 

should be evaluated, including evaluating the existing level of DG at large 3 

commercial and industrial loads, such as hospitals, that could be utilized to 4 

reduce peak load requirements, particularly to defer expensive construction 5 

projects.  As I have previously indicated in my earlier testimony, I do not agree 6 

with Narragansett Electric's statement that there would be more DG if the market 7 

dictated.  I do not find there have been market studies performed, and it does 8 

not appear that there has been any effort to create pricing signals in the retail 9 

rates that would encourage either the installation of DG or the utilization of 10 

existing DG for the purpose of peak load reduction.  DG is certainly not a solution 11 

to the proposed transmission project being considered under Docket No. 3732.  12 

It is an item which should be included in future Narragansett Electric 13 

transmission and distribution studies to provide for meaningful economic 14 

evaluation and consideration of future long range capacity expansion needs. 15 

Q. Are you familiar with The Narragansett Electric study process and would 16 

comment on your opinion of that process? 17 

A. I am very familiar with the Narragansett Electric study process including its Asset 18 

Management Strategic Plan process, study process, and feeder health analysis 19 

and screening tools as a result of years of involvement in the reliability 20 

assessment project for the Division. Narragansett Electric in its study process 21 

followed the customary industry methodology. Additionally, its utilizes screening 22 

tools and a feeder health analysis which is superior to most of the electric utilities 23 
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with whom I am familiar in the 40 states I have been involved. I would 1 

characterize its commitment to reliability and asset management as above 2 

average. The study procedures, analysis methods and sensitivity assessment 3 

described in this filing and the attached studies is consistent with the 4 

comprehensive nature of prior processes I have evaluated. The approach at the 5 

analysis was appropriate and evaluated a broad range of alternatives and 6 

iterations of each alternative. I have satisfied myself that the studies are correct 7 

and complete with the few exceptions I have outlined through out my testimony. 8 

The exceptions I note do not however change the final decision on which 9 

alternative results in the preferred selected plan.   10 

Q. Would it be fair to summarize your testimony concerning the proposed 11 

transmission project and alternatives, by stating that you have evaluated the 12 

projects and have some differing opinions with Narragansett Electric in regard to 13 

details, however, your final conclusion is that you concur with Narragansett 14 

Electric concerning the selection of the proposed plan for the transmission 15 

system upgrade and distribution system expansion including the Tower Hill 16 

Substation? 17 

A. Yes.  I believe a solution is required now, and the transmission upgrades, as 18 

proposed by Narragansett Electric, are the appropriate and economical solution 19 

to meet the immediate and future needs in southern Rhode Island.  It would 20 

appear that the load growth in southwestern Rhode Island has historically been 21 

higher than that projected in the Final Report of the Transmission Study.  22 

Indeed, the 2003 update in the forecast for southwest Rhode Island and 23 
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southeast Connecticut shows a significant increase over the estimates provided 1 

two years prior, in 2001.  Additionally, the Tower Hill Substation and associated 2 

projects are the appropriate solution for the needed system capacity and 3 

reliability enhancement to the distribution system. I have carefully evaluated the 4 

project purpose and need. My analysis of the Narragansett Electric filing and 5 

data concludes that the proposed preferred plan is the appropriate plan selection 6 

to accommodate the immediate and future needs as identified.    7 

8 
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CONCLUSION 1 

Q. Does this complete your testimony? 2 

A. Yes. 3 




















































