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et al., Opinion No. 489, 117 FERC ¶ 61,129 (October 31, 2006); order on rehearing,
122 FERC ¶ 61,265 (March 24, 2008) (“March 24 Rehearing Order”).5

I. CONTENT OF FILING AND CEII INFORMATION

In accordance with Order No. 630, et seq.6 and Order No. 662,7 included 
herewith are (i) an original plus two paper copies, and fifteen electronic copies of the 
Public volumes, and (ii) an original plus two paper copies, and three electronic copies of 
the critical energy infrastructure information (“CEII”) volume.  Confidential information 
has been removed from the enclosed paper volumes and CD that are labeled “Public.”  
The CEII information is enclosed separately and should be treated as confidential 
pursuant to Order No. 630, et seq.  This information is marked “CONTAINS CRITICAL 
ENERGY INFRASTRUCTURE INFORMATION – DO NOT RELEASE,” in accordance 
with Sections 388.112(b) and 388.113 of the Commission’s regulations,8 for use by the 
Commission Staff only.  It is not to be released to the public.  The entire submission is 
contained in the CDs.

The specific volumes are identified as follows: 

Paper Volumes:

 Volume I – PUBLIC 
 Volume II – CEII version / PUBLIC version 
 Volume III – PUBLIC 
 Volume IV – CEII version / PUBLIC version 
 Volume V – PUBLIC 

                                                                                                                               
Reg. 1,152 (Jan. 10, 2007), FERC Stats. & Regs. ¶ 31,236 (2006), order denying reh’g, 119 FERC ¶ 
61,062 (2007). 

5  Where appropriate in the context, Opinion No. 489 and the March 24 Rehearing Order are referred 
to herein as “Opinion No. 489”.   

6 Critical Energy Infrastructure Information, Order No. 630, FERC Stats. & Regs. Regulations 
Preambles ¶ 31,140 (2003), 68 Fed. Reg. 9857 (March 3, 2003), order on reh’g, Order No. 630-
A, FERC Stats. & Regs. Regulations Preambles ¶ 31,149 (2003). 

7 Critical Energy Infrastructure Information, Order No. 662, 111 FERC ¶ 61,447 (June 21, 2005). 

8  18 C.F.R. §§ 388.112(b), 388.113. 
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CDs:

 CD 1 – PUBLIC 
 CD 2 – CEII (Exhibits NS-5 and NS-17) 

II. DESCRIPTION OF NSTAR, ISO-NE AND THE INCENTIVE REQUESTS;
PROPOSED EFFECTIVE DATES; IDENTIFICATION OF WITNESSES

NSTAR: NSTAR is a public utility and a Participating Transmission Owner 
(“PTO”) in ISO-NE under the terms of the Transmission Operating Agreement (“TOA”) 
by and among the New England PTOs and ISO-NE.  NSTAR is engaged in the 
provision of regulated transmission and distribution services and default electric service.  
Its service area includes approximately 1.1 million commercial and residential end-use 
customers located throughout eastern Massachusetts, including the Boston 
metropolitan area and extending to the southeast to include much of Cape Cod. 

Pursuant to the TOA, NSTAR committed its transmission facilities to the 
operation and control of ISO-NE.  Accordingly, transmission service over NSTAR’s 
regional pool transmission facilities (“PTF”) is provided pursuant to ISO-NE’s open 
access transmission tariff (“OATT”).  Transmission service over NSTAR’s local 
transmission facilities (“non-PTF”) is provided through NSTAR’s Schedule 21 of the 
ISO-NE OATT.

ISO-NE:  ISO-NE is a Commission approved regional transmission organization 
or “RTO.”9  ISO-NE’s responsibilities include conducting assessments and identifying 
system needs of the New England transmission system in coordination with 
transmission owners and the Planning Advisory Committee (“PAC”) (a stakeholder body 
that is comprised of transmission planners, electricity market participants, customers, 
representatives from governmental entities, and various officials in the New England 
states).  The PAC provides advisory input and feedback to ISO-NE regarding the 
regional planning process, including the development and review of regional reliability 
needs assessments, the conduct of reliability solutions studies, the development of the 
RSP and the RSP project list (Exh. NS-3 at 3-4).  The Commission approved ISO-NE’s 
regional planning process as part of its approval of ISO-NE’s RTO status in Docket Nos. 
RT04-2, et al.10

                                           
9 ISO New England, Inc., 106 FERC ¶ 61,280 (2004), order on reh’g and compliance, 109 FERC ¶ 

61,147 (2004), order on reh’g and compliance, 110 FERC ¶ 61,111 (2005), order on reh’g and 
compliance, 110 FERC ¶ 61,335 (2005), order on reh’g, 111 FERC ¶ 61,344 (2005).   

10 See ISO New England, Inc., 106 FERC ¶ 61,280 (2004); 109 FERC ¶ 61,147 (2004). 
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The Projects:  Phase I of the 345 kV Project consists of an eighteen-mile 345 kV 
underground transmission line that entered service in April 2007 and an eleven-mile 345 
kV underground transmission line that entered service in October 2006.  Phase II of the 
Project consists of another eighteen-mile 345 kV underground transmission line that is 
expected to enter service by December 31, 2008 (Exh. NS-1 at 3-6).  The Brook Street 
Project, which is part of the SEMA Upgrades, entered service in May and June 2008 
(Exh. NS-2 at 3).  The remaining SEMA Upgrade projects, the Carver Project and the 
Barnstable Project, are expected to enter service in 2009. 

Incentives Requested:  NSTAR requests the following incentives: 

 A 50 basis point advanced technology incentive for its 345 kV Project; 

 Phase I of the 345 kV Project qualifies for the Opinion No. 489 100 basis 
point incentive since it was approved in RTEP 03 and RTEP 04 and 
entered service prior to the December 31, 2008 deadline established by 
the March 24 Rehearing Order.11  It is expected that Phase II of the 345 
kV Project, which was also approved in RTEP 03 and RTEP 04 and which 
is expected to enter service prior to December 31, 2008, will similarly 
qualify for the Opinion No. 489 100 basis point incentive.  However, if 
Phase II fails to enter service by December 31, 2008, NSTAR requests 
waiver of the December 31, 2008 deadline, and, in the alternative, a 100 
basis point incentive pursuant to the provisions of Order No. 679.

 The Brook Street Project entered service in June of 2008 and was 
approved as part of RSP 07 and, therefore, qualifies for the Opinion No. 
489 100 basis point incentive.  The Carver Project and the Barnstable 
Project, which were also approved as part of the RSP 07, are not 
expected to enter service until September 2009.  Therefore, NSTAR 
requests a 100 basis point incentive for the Carver and Barnstable 
Projects pursuant to Order No. 679. 

 A 50 basis point incentive for the entirety of the Barnstable Project and for 
components, as described below, of the Brook Street and Carver Projects 
pursuant to Order No. 679. 

                                           
11  The March 24 Rehearing Order held that New England transmission owners would have blanket 

authority to recover a 100 basis point ROE incentive for RTEP facilities that are completed and on-
line by December 31, 2008, but must apply under Order No. 679 to support incentives for facilities 
completed after that date (122 FERC ¶ 61,265, at P 51, 55).   
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In all instances, the proposed incentives would be capped at the top end of the zone of 
reasonableness established by Opinion No. 489.12

Effective Date:  NSTAR requests an effective date for these incentives of the 
later of December 2, 2008, which is sixty days from the filing date, or the date an 
affected facility enters service.  Thus, the requested incentives would apply as of 
December 2, 2008 to facilities already in service by that date and to the remaining 
facilities as of their respective in-service dates.  To the extent necessary, NSTAR 
requests waiver of the provisions of Section 35.3 of the Commission’s regulations 
providing that a rate filing is not to be made more than one hundred-twenty days prior to 
the commencement of service.13

NSTAR’s Witnesses and the Exhibit NS-14 Technology Statement:  In 
support of its incentive requests, NSTAR tenders the testimony and exhibits of the 
following witnesses:

Mr. Henry V. Oheim, Jr. is the NSTAR Project Director for the 345 kV Project and 
the Barnstable Project.  He provides detailed testimony regarding the purposes and 
effects of the 345 kV Project.  This testimony supports the advanced technology 
incentive requested for the Project as a whole, and, in the event Phase II of the Project 
does not enter service prior to December 31, 2008, also supports NSTAR’s alternative 
requests applicable to Phase II of the Project for waiver of the Opinion No. 489 
December 31, 2008 deadline or for a 100 basis point incentive pursuant to Order No. 
679.  Mr. Oheim also demonstrates why the Barnstable Project is eligible for a 100 
basis point incentive and a 50 basis point advanced technology incentive (Exhibit NS-1). 

Mr. Joseph G. Mayall, the NSTAR Project Manager for the Brook Street and 
Carver Projects, describes the design and construction of those Projects, their 
contributions to reliability, their eligibility in part for the 50 basis point advanced 
technology incentive, and the eligibility of the Carver Project for a 100 basis point 
incentive under Order No. 679 (Exhibit NS-2). 

                                           
12  The zone of reasonableness that the Commission established in Docket No. ER04-157 was 7.3 to 

13.1 percent.  Thus, if granted, the ROE adder for the use of advanced technologies would be 46 
basis points, in addition to the 100 basis point investment incentive for the entirety of the Projects 
(Exh. NS-4 at 13-14). 

13  The Commission has previously allowed waiver of the one-hundred twenty-day requirement and 
allowed rate change effective dates to coincide with future events.  See Missouri River Energy 
Servs., 124 FERC ¶ 61,309, at P 43 (2008); Southwest Power Pool, Inc., 123 FERC ¶ 61,062, 
ordering para. C (2008); California Indep. Sys. Operator Corp., 122 FERC ¶ 61,284, at P 4, ordering 
para. B (2008).   
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Mr. Robert P. Clarke, NSTAR’s Director of Transmission Business Strategy, 
explains the ISO-NE planning process.  Mr. Clarke explains how the 345 kV Project and 
the SEMA Upgrade Projects produce significant customer savings by reducing or 
eliminating reliance on old inefficient generating units to maintain system reliability, as 
well as by reducing the costs of congestion and reserves.  Mr. Clarke also testifies 
regarding the overall reliability benefits of the SEMA Upgrade Projects considered as a 
whole (Exhibit NS-3).  His testimony supports the advanced technology incentive 
request as applicable to the SEMA Upgrade Projects and the 100 basis point incentive 
request pursuant to Order No. 679 for the Carver and Barnstable Projects. 

Ms. Christine L. Vaughan is NSTAR’s Director of Regulatory Requirements.  She 
testifies regarding investor expectations, the financial and rate impacts of the incentives 
NSTAR is requesting, and the zone of reasonableness (Exhibit NS-4). 

Finally, Dr. William E. Avera, an independent rate of return expert, provides 
testimony updating the zone of reasonableness as found by the Commission in Opinion 
No. 489 (Exhibit NS-28).

Exhibit NS-14 is the Technology Statement which identifies all of the advanced 
technologies that were considered in connection with the projects, those technologies 
that were used, and the reasons why any of the technologies considered were not used.  
Mr. Oheim and Mr. Mayall sponsor the Technology Statement and also discuss 
alternative technologies in their testimony.

III. THE 345 KV TRANSMISSION RELIABILITY PROJECT

A. BACKGROUND

The 345 kV Project: Had NSTAR not built Phase I of the 345 kV Project or a 
similar alternative by summer 2006, transmission system reliability issues would have 
emerged that would have caused the system not to meet national and regional reliability 
standards.  Analyses of NSTAR’s transmission system prior to implementation of the 
345 kV Project showed that transmission overloads under single-contingency conditions 
prescribed by the Northeast Power Coordinating Council (“NPCC”), the New England 
Power Pool (“NEPOOL”) and ISO-NE would occur in three geographic sub-areas of the 
Greater Boston region within the NSTAR system beginning in 2006.

Based on load forecasts through 2013 and contingency analyses comparing 
available system resources to load requirements, the 345 kV Project was found to be 
necessary to maintain the reliability of the existing transmission system in the City of 
Boston and surrounding areas beginning in 2006.  Failure to install the needed capacity 
could have resulted in extensive customer service interruptions by the 2006 summer 
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peak period, and would have resulted in numerous violations of reliability criteria 
established by NSTAR, ISO-NE, NPCC, and NERC (Exh. NS-1 at 8-15; Exh. NS-5 at 
Chapter 2).

These potential overload conditions resulted from a combination of factors 
including load growth, limitations in existing transmission infrastructure, generator 
availability, and expected unit retirements within the Greater Boston area.  Given these 
factors, transmission overloads were projected to continue over a five- and ten-year 
planning horizon, absent changes to the existing system configuration.  The 345 kV 
Project was designed to alleviate the identified transmission overloads by increasing 
capacity at those points on the system that require reinforcement in order to meet load 
requirements and applicable reliability criteria in the affected area (id.).

The Project was divided into two phases in order to facilitate implementation.  
Phase I included design, permitting, and property procurement for both Phases of the 
Project, and equipment procurement, installation, and testing of two of the three 
transmission lines (one line each from the point of origin at the Stoughton Switching 
Station to the Hyde Park and K Street Substations) and the facilities for installation of 
the third transmission line (Phase II), the second transmission line from the Stoughton 
Switching Station to the K Street Substation.  As already noted, Phase I was completed 
and placed into service in October 2006 (the Stoughton to Hyde Park line) and April 
2007 (the Stoughton to K Street line) (Exh. NS-1 at 3).  Phase II includes procurement 
of equipment, installation, and testing needed for installation of the third 345 kV 
transmission line.  As also noted above, construction of Phase II is nearing completion, 
and is expected to be in service, but possibly may not be in service, by December 31, 
2008.

 While the 345 kV Project was undertaken to address reliability concerns, the 
ancillary economic benefits of the Project in terms of reduced congestion costs are 
substantial.  Robert Clarke testifies that the 345 kV Project as a whole will produce 
estimated annual savings of well over $80 million.  In other words, the Project will 
greatly improve the reliability of electric service while also reducing the cost of providing 
that service.  The $80 million in savings greatly exceed the incentives for the Project 
(Exh. NS-4 at 14-15), and the Project should pay for itself in consumer savings within a 
relatively short period (Exh. NS-3 at 15-17).

B. AN ADVANCED TECHNOLOGY ROE INCENTIVE IS APPROPRIATE FOR THE
345 KV PROJECT.

NSTAR’s request for a fifty basis point advanced technology incentive for the 345 
kV Project satisfies the standard for that incentive in Order No. 679 and in Section 1223 
of EPAct 2005 since the Project mitigates congestion and enhances grid reliability by 



The Honorable Kimberly D. Bose  
October 2, 2008 
Page 8 

increasing the capacity, efficiency or reliability of an existing or new transmission facility.  
NSTAR’s request applies to the entire Project.  The three transmission lines constructed 
for the Project are all underground.  Underground transmission is one of the 18 
advanced technologies that Congress sought to encourage in Section 1223 of EPAct 
2005.  Both the Advanced Technology Statement (Exh. NS-14 at 1-4) and Henry 
Oheim’s testimony (Exh. NS-1 at 19-30) contain in-depth discussions of the advanced 
technology aspects of the 345 kV Project. 

The Stoughton Switching Station, located in Stoughton, Massachusetts, is a new 
facility built as the take-off point for the Project and is above-ground, but electrically 
necessary for the underground transmission.  The additional facilities built at NSTAR’s 
K Street and Hyde Park Substations located within the city of Boston are also above-
ground and also electrically necessary for the underground transmission.  Since the 
Stoughton, K Street and Hyde Park new facilities are electrically necessary to support 
the underground transmission, the advanced technology incentive should also be 
applied to those facilities, similar to the Commission’s rulings in Northeast Utilities14 and 
United Illuminating.15  Moreover, the Stoughton Switching Station and the new facilities 
at the K Street and Hyde Park Substations also include advanced technology (Exh. 
NS-1 at 4-5, 28-29).

The total investment in the 345 kV Project is approximately $306 million.  The 
post-EPAct 2005 investment to which the incentive would apply is approximately $236 
million (Exh. NS-1 at 29; Exh. NS-4 at 10-11; Exh. NS-24).   

Phase I of the Project includes an eleven-mile 345 kV underground transmission 
line that directly connects the Stoughton Switching Station to the Hyde Park Substation.  
When that line entered service in October 2006, it was, we believe, the longest 
underground 345 kV line in the country.  Phase I of the Project also includes an 
eighteen-mile underground transmission line that directly connects the Stoughton 
Switching Station to the K Street Substation.  When that line entered service in April 
2007, it became, we believe, the longest underground 345 kV line in the country.  Phase 
II of the Project includes a second eighteen-mile 345 underground transmission line that 
directly connects the Stoughton Switching Station to the K Street Substation.  If that line 
enters service by December 31, 2008 in accordance with expectations, it will, we 
believe, be equaled in length as an underground line only by the Phase I Stoughton to K 
Street line (Exh. NS-1 at 4-5, 18-19).

                                           
14 Northeast Utilities Serv. Co., 124 FERC ¶ 61,044, at PP 82-83 (2008) (“Northeast Utilities”). 

15 The United Illuminating Co., 119 FERC ¶ 61,182, at PP 73-75 (2007) (“United Illuminating”).
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The 345 kV lines together traverse 47 miles.  Each line consists of three cables 
so that the total aggregate transmission cable mileage is 141 miles.  We know of no 
soon-to-enter service transmission project that employs underground 345 kV technology 
any where near the scale of the 345 kV Project (Exh. NS-1 at 5). 

The undergrounding of the 345 kV Project was critical to its success.  The Project 
transmission lines traverse heavily populated, intensively developed, and highly 
congested areas which is to be expected in the metropolitan Boston area which has a 
population of approximately 4.5 million.16  The eighteen-mile metropolitan area around 
the city of Boston and Boston itself is the most congested in New England in terms of 
population, housing, industrial and commercial development, public facilities, and 
streets and highways.  Overhead transmission, an alternative to undergrounding, would 
have entailed time-consuming acquisition of prohibitively expensive real estate, 
environmental opposition, and extensive condemnation of residences and businesses. 
The social consequences of such displacement were unacceptable NSTAR.  The 
political opposition would have been insurmountable. Without undergrounding, the 
transmission project would not have been possible, and NSTAR would have had to 
resort to more expensive and less desirable alternatives with adverse effects (Exh. NS-
1 at 20-21).

 This pioneering effort of undergrounding 47 miles of underground transmission 
through an area of such high population and business development and into the city of 
Boston itself was necessary as the only feasible way to bring much needed power 
supply into an intensively developed but severely constrained electrical area.  The 
example and the lessons learned from the 345 kV Project could be useful for the 
industry as a whole as a way of ensuring the adequacy of electric service in urban and 
metropolitan areas where overhead construction of high voltage transmission lines may 
not be a viable option.  The demonstration of the feasibility of transmission 
undergrounding could also serve other purposes in other less populated areas where 
the construction of overhead transmission could encounter intransigent local and 
environmental opposition.    

                                           
16  See Exh. NS-15.  See also http://internet128.com/index.php/2008/03/26/metropolitan-bostons-

population-has-increased-by-21-since-2000/.  “A metropolitan area has an urban core of at 50,000 
people and consists of the surrounding geographic components that are linked to the core through 
commerce, commuting and other activities… The 800-pound metropolitan gorilla in New England is, 
of course, Boston, or as the Census Bureau elegantly calls it, using the definition created by the 
federal Office of Management and Budget, Boston-Cambridge-Quincy, MA-NH. It consists of Suffolk, 
Norfolk, Plymouth, Middlesex, and Essex counties in Massachusetts, and Rockingham and Strafford 
counties in New Hampshire. It is divided into Boston-Quincy, MA (Suffolk, Norfolk, and Plymouth 
counties), Cambridge-Newton-Framingham, MA (Middlesex County), Essex County (MA), and 
Rockingham County-Strafford County (NH).” 
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Mr. Oheim describes the kind of underground technology NSTAR utilized (Exh. 
NS-1 at 21): 

For all three underground transmission lines, NSTAR 
selected High Pressure Fluid Flow (“HPFF”) transmission 
cable technology using Polypropylene Paper (“PPP”) as the 
insulation.  NSTAR investigated a variety of available 
underground transmission technologies and elected to 
construct the Project using 345 kV HPFF “pipe-type” cable.  
As compared to the alternatives, HPFF pipe-type cable 
technology provides the best combination of constructability, 
reliability, capacity, cost, minimal environmental impact, and, 
as I will explain later, is particularly suitable for construction 
in heavily populated and developed urban areas.  PPP 
insulation is the most modern insulation technology available 
for HPFF cable, using a sandwich of Paper-Polypropylene-
Paper in the insulating tapes. 

For the 345 kV Project, the major benefit of HPFF underground technology is its 
compact design.  Mr. Oheim explains (id. at 22-23): 

A single transmission line consists of three cables in one 
conduit.  The conduit is filled with pressurized dielectric fluid 
so that the three cables may be installed in close proximity to 
and even touching one another inside the steel conduit.  This 
enabled us to utilize conduit with a diameter of eight inches.  
While eight inch conduit is significant in size, it is more 
manageable than larger size cable requiring larger diameter 
conduit.  This advantage allowed cables to be installed in 
relatively narrow trenches in roadways that provided a less 
circuitous transmission line path between the Stoughton 
Switching Station and the two terminal switching stations [K 
Street and Hyde Park].  Keeping the conduit to an eight-inch 
diameter was critical to the integration of the Project conduit 
with the pre-existing facilities used for water, sewerage, etc.  
The eight-inch diameter of the conduit also enabled us to 
install the three conduits needed to accommodate the 
Project’s three transmission lines (consisting of three cables 
for each line) in the same trench.

See also Exhibit NS-14 at 1-2 regarding the characteristics of the 345 kV technology 
employed by NSTAR.
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Mr. Oheim describes alternative technologies that were considered for the 345 
kV Project’s underground transmission (Exh. NS-1 at 23-28; see also NS-14 and 2-4) 
including Cross Linked Polyethylene cable (“XLPE”).  The critical deficiency of XLPE 
technology for the 345 kV Project was space.  Each XLPE cable would require its own 
conduit, thus necessitating the installation of nine large conduits for the three line 345 
kV Project.  This would have required a wider and deeper trench than NSTAR used for 
its HPFF lines and would have precluded the transmission path NSTAR used and may 
have precluded any other path in the intensively developed Stoughton to Boston 
corridor.  Further burdening the construction process in this corridor, use of XLPE 
technology for the 345 kV Project would have necessitated approximately fifty-one 
manhole locations with three manholes at each location as opposed to the thirty-one 
manhole locations with single manholes at each location made possible by the HPFF 
technology.  In addition, each XLPE manhole would have been approximately twice the 
length of an HPFF manhole (Exh. NS-1 at 24-25). 

As noted above, space was the decisive factor requiring the use of the HPFF 
technology.  The Project designers adopted as direct a route as possible between the 
Stoughton Switching Station and the K Street and Hyde Park Substations over the 
crowded streets and highways running between the Towns and into the City of Boston 
itself.  This route confronted NSTAR with the challenge of installing the conduit where 
there was already a high concentration of underground utilities for water, gas, 
telephone, sewer, and electric services.  NSTAR had to consult with the owners of 
these utilities to obtain drawings identifying the location of their facilities, and had to 
collate the information in order to plan the layout of the Project conduit.  The drawings 
were useful but often incomplete, thus the required scope of the underground work 
could not be fully determined until the trenches were dug and the existing utilities 
exposed.  The XLPE technology, with its nine conduits and multiple manhole locations 
and manholes, would have made this process even more challenging than it was with 
the HPFF technology (Exh. NS-1 at 25-28).

A still more daunting facet of the undergrounding of the Project transmission was 
the need to bend and shape the Project conduit around the existing underground 
facilities.  After the bending and shaping of the conduit, the conduit was then installed 
and welded together.  All this work was done on-site and the trenches excavated to 
accommodate the conduit installation.  HPFF technology allowed the use of eight-inch 
diameter conduit to house the three cables constituting each transmission line.  The 
nine conduit XLPE design was simply not practicable given the constraints to which the 
345 kV Project was subject by virtue of its location (id. at 26-27; Exh. NS-14 at 3-4).

The use of underground transmission (and also the urgent need for 
reinforcement of the transmission system) in the Greater Boston area and in downtown 
Boston imposed an aggressive time table on NSTAR.  The affected highways and 
streets carried extremely heavy traffic and were the location of many businesses and 
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other public establishments.  During construction, NSTAR worked out traffic 
arrangements with the municipal authorities, through a fast-paced schedule attempted 
to minimize the traffic and commercial disruption along the Project route, and installed 
the Phase II conduit during the Phase I construction to avoid digging up the city and 
town streets and roadways for both phases of the Project.  To protect worker safety, 
care had to be taken in shoring up the construction trenches.  During the evening, steel 
plates were installed to allow traffic to move along the construction route.  NSTAR 
located the manholes along the route to facilitate construction, pre-fabricated the 
manholes in two pieces at a concrete plant, and delivered the manholes to the job site 
where they were installed by the manhole crew in advance of the pipe crew who then 
installed the conduit through the manholes.  The commitment to the Project was made 
in 2004, and more than an entire year was devoted to site selection, regulatory 
approvals, and permitting.  Once the site was committed and regulatory approvals were 
received, this expedited schedule resulted in the Phase I Stoughton-to-Hyde Park line’s 
achievement of an October 2006 in-service date and a Stoughton-to-K Street line’s in-
service date of April 2007 (Exh. NS-1 at 15, 26).

In addition to underground cable, the 345 kV Project also employed several 
innovative technologies at the Stoughton, K Street and Hyde Park Stations.  Mr. Oheim 
explains (Exh. NS-1 at 28-29):

Variable reactance shunt reactors (the “shunt 
reactors”) were employed at the Stoughton Switching Station 
and at the K Street Substation.  There were a total of six 345 
kV, 160 MVAR shunt reactors installed, four at the 
Stoughton Switching Station and two at the K Street 
Substation.  The shunt reactors are used to compensate for 
the inherent capacitance of HPFF transmission lines.  
Having variable reactance shunt reactors that are an integral 
part of the design enhances NSTAR’s operational capability 
to operate all three underground 345 kV transmission lines 
under a wide variety of loading conditions without removing 
transmission lines from service.  This improves reliability of 
service to customers.  Variable reactance shunt reactors at 
the 345 kV voltage level are rarely used.  In addition, due to 
the reasonably close proximity of both the Stoughton Station 
and the K Street Substation to residential neighborhoods, 
the variable reactance shunt reactors were procured with 
specially-designed sound enclosures to reduce the operating 
noise level of the units to well below Massachusetts 
Department of Environmental Protection noise levels.  
NSTAR also employed sound absorbing rubber vibration 
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pads under the shunt reactors to further absorb vibrational 
noise.

NSTAR employed state-of-the-art station equipment 
control and protection equipment for the Stoughton Station 
and the substations at both Hyde Park and K Street.  The 
equipment included monitoring and indication of 
transformers and shunt reactors, solid-state relaying, and 
fiber optic communications.  Transformers and shunt 
reactors are monitored real time for gas build-up and 
moisture in the insulating oil with an automated real time 
monitor.  Real time equipment loading for transformers and 
shunt reactors is also monitored. State-of-the-art solid-state 
relaying is also used for protection of equipment from 
abnormal events such as faults, lightning strikes, and the 
like.

Information from the local control stations at the 
Stoughton Switching Station and the K Street and Hyde Park 
Substations is communicated to a central control center in 
Boston by way of fiber optics, some of which is embedded in 
the static wires of overhead transmission lines, to provide 
reliable control and indication at the central station. 

As noted above, this equipment at these three substations is electrically 
necessary to support the underground transmission cables, and the related investment 
is thus entitled to the 50 basis point incentive on that basis.  However, the equipment in 
itself qualifies as advanced technology of the type Congress sought to encourage under 
Section 1223 of EPAct 2005 as mitigating congestion and enhancing grid reliability by 
increasing the capacity, efficiency or reliability of an existing or new transmission facility.  
Accordingly, this equipment qualifies for the 50 basis point incentive both by virtue of its 
relationship to the underground transmission and also in its own right. 

Section 1223 of EPACT 2005 provides for advanced technology incentives as a 
benefit not only to the utility applying the new technology but also as an inducement to 
the industry to aggressively pursue and exploit these technologies to the maximum 
extent possible.  NSTAR’s 345 kV Project through its 47 miles of underground high 
voltage transmission traversing directly through the core of a very heavily developed 
urban and suburban area provides customers a better and more reliable quality of 
service at lower overall electricity prices with minimum environmental impacts, serves 
as an example to other utilities as to how they might achieve similar benefits for their 
customers, and epitomizes the purposes for which Congress enacted Section 1223.     
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C. IF PHASE II OF THE 345 KV PROJECT DOES NOT ENTER SERVICE BY 
DECEMBER 31, 2008, THE COMMISSION SHOULD GRANT THE PHASE II
INVESTMENT A 100 BASIS POINT ROE INCENTIVE EITHER BY WAIVING
THE OPINION NO. 489 DECEMBER 31, 2008 DEADLINE OR PURSUANT TO 
ORDER NO. 679.

1. GOOD CAUSE EXISTS TO WAIVE THE DECEMBER 31, 2008 DEADLINE 
AND GRANT THE PHASE II INVESTMENT THE 100 BASIS POINT INCENTIVE 
PURSUANT TO OPINION NO. 489 IF PHASE II DOES NOT ENTER SERVICE 
BY THAT DEADLINE.

NSTAR expects that Phase II of the 345 kV Project will enter service by 
December 31, 2008.  However, emergent issues are always to be anticipated as part of 
a major construction undertaking creating the possibility that Phase II’s in-service date 
could be delayed beyond December 31, 2008.  In the event of and subject to the 
occurrence of such a delay, NSTAR asks the Commission to waive the December 31, 
2008 deadline that is applicable to ISO-NE RTEP and RSP projects, and to allow Phase 
II a 100 basis point incentive pursuant to Opinion No. 489.  In the event of a delay and 
in the event the waiver request is denied, NSTAR requests a 100 basis point incentive 
for its Phase II investment pursuant to Order No. 679.

 In Opinion No. 489, issued on October 31, 2006, the Commission granted all 
transmission projects approved through ISO-NE’s regional planning process a 100 
basis point adder.  The Commission explained that “there is an undisputed need for the 
projects to which the proposed [100 basis point] adjustment will apply. . .” and this 
incentive ROE adder will support New England transmission owners in building their 
projects.17

 In the March 24 Rehearing Order, the Commission established a December 31, 
2008 deadline for the Opinion No. 489 100 basis point incentive.  The Commission 
indicated that it was appropriate to transition the New England region over time from the 
Opinion No. 489 incentive rates and ruled that New England transmission owners would 
be required to make project-specific requests for incentives in accordance with Order 
No. 679 for any projects entering service after that time.18

                                           
17  Opinion No. 489 at PP 107, 109. 

18  March 24 Rehearing Order at PP 54-55. 
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 The Commission explained that it selected December 31, 2008 as the cut-off 
date in order to accommodate the transmission owners’ “reasonable reliance” on the 
filed rate and to accommodate ISO-NE’s 2008 annual rate filing that is made in July of 
2008 based on “calendar-year cost projections, reflecting both anticipated and actual 
transmission project additions over the 12 month calendar year.”19  The Commission 
also indicated that project owners seeking a transmission investment incentive for a 
project scheduled to be completed after 2008 “will not be prejudiced provided that its 
project satisfies the requirements of Order No. 679.”20

 Subsequently, in a Northeast Utilities Service Company order,21 the Commission 
granted a waiver of the December 31 deadline for the Middletown-to-Norwalk Project 
(“MTN”) under circumstances that are very similar to Phase II of NSTAR’s 345 kV 
Project.  In that case, the Commission made clear that the December 31 deadline was 
not hard and fast and that waiver of that deadline for a virtually complete project would 
be appropriate.  The Commission explained that:22

[T]he December 31, 2008 cut-off date did not provide a line 
of demarcation regarding the benefits of the [transmission 
project].  Nor did we establish the cut-off date to induce the 
timely or quicker completion of projects. . . .  We selected the 
date as a reasonable approximation of when we thought that 
RTEP-04 projects would be completed and in-service. 

Phase II of the 345 kV Project is very similar to the MTN Project and could be 
closer to completion than the MTN Project.  Both the MTN Project and the 345 kV 
Project (of which Phase II is a part) were approved as part of the same ISO-NE 2004 
RTEP.  According to the Commission’s order, the MTN Project is expected to be 
complete except for final testing by December 31, 2008.  If Phase II does not enter 
service by December 31, 2008, the only remaining work would be final testing and any 
additional work the final testing shows to be necessary.  As in the Northeast Utilities 
case, all aspects of the 345 kV Project have moved ahead expeditiously with the 
expectation that that Phase II would achieve a 2008 in-service date and thus should 
qualify for the blanket 100 basis point incentive treatment.

                                           
19 Id. at P 55. 

20 Id. at P 64.   

21 Northeast Utilities, 124 FERC ¶ 61,044 at P 61. 

22 Id.
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In addition, the several considerations cited to the Commission in the Northeast 
Utilities case also support waiver of the December 31, 2008 deadline in this case.  First, 
since the planning, siting and construction of a major project such as the 345 kV Project 
is a lengthy, multi-year process, the final in-service date for Phase II of the 345 kV 
Project would be substantially in compliance with the December 31, 2008 deadline, and 
thus would qualify for waiver of that deadline to the extent it might be necessary if 
Phase II is not in service by that date.23

 Second, the 345 kV Project, including Phase II, was part of the RTEP 2004 
planning process, which was specifically considered in Opinion No. 489.  Within the 
context of that consideration, the Commission explained that “the ROE incentive 
approved here, and the standard used to evaluate the incentive, [are] consistent with 
. . .” among other things, EPAct 2005 and Order No. 679.24  Specifically focusing on the 
2004 RTEP, the Commission found that “there is an undisputed need” for RTEP 04 
projects to which the 100 basis point adder will apply, and that the 100 basis point adder 
is appropriate because ISO-NE, through its independent analysis, approved the RTEP 
04 projects as “necessary to satisfy the needs of the region.”25

 Third, in Opinion No. 489, the Commission correctly observed that the 100 basis 
point incentive would assist transmission owners in obtaining favorable financing terms 
for their projects. Id. at 110.  NSTAR has relied reasonably and in good faith on the 
availability of the 100 basis point adder in moving forward with the planning, financing 
and construction of the 345 kV Project (Exh. NS-4 at 7-8).  At this late stage in the 
construction process, it would be fundamentally unfair if NSTAR were penalized by a 
strict application of the 2008 deadline to a material portion of the 345 kV Project.  The 
Commission has held that such parties should not be prejudiced by the application of a 
subsequent order or policy to actions taken in reliance on that policy.26

                                           
23  The Commission has broad discretion to determine whether a filing is in substantial compliance with 

its regulations or requirements.  Northern Border Pipeline Co., 60 FERC ¶ 61,176, at 61,644 n.3 
(1992); United Gas Pipe Line Co. v. FERC, 707 F.2d 1507, 1512 (D.C. Cir. 1983) (citing City of 
Groton v. FERC, 584 F.2d 1067, 1070 (D.C. Cir. 1978)). 

24  Opinion No. 489 at P 113.  In the March 24 Rehearing Order, the Commission stated:  “We continue 
to believe that Opinion No. 489 was consistent, in most respects, with our general policy on incentive 
rates adopted in Order No. 679.”  Id. at P 53. 

25  Opinion No. 489 at P 108. 

26 See Great Lakes Gas Transmission LP, 72 FERC ¶ 61,081, at 61,427 (1995) (“We agree . . . it was 
unfair to apply a new policy, without notice, to projects constructed in good faith reliance on the 
established Commission policy in effect at the time of the certification and construction of the 
expansion facilities”); New England Power Pool, 96 FERC ¶ 61,228, at 61,925-26 (2001) (applying 



The Honorable Kimberly D. Bose  
October 2, 2008 
Page 17 

Similar to the situation in Great Lakes and Northeast Utilities, the Commission 
has an interest in preventing a situation in which transmission developers are reluctant 
to build new transmission out of the concern that even though an incentive order may 
currently be in place, Commission policy or circumstances relied on by regulated 
entities could be changed in the future and negate the underlying basis and 
expectations for making large investments in new transmission.  Accordingly, for the 
reasons discussed above, good cause exists for the Commission to grant a limited 
waiver with respect to the December 31, 2008 cut-off date to the extent necessary for 
Phase II of the 345 kV Project and find that such facilities will continue to be eligible for 
the 100 basis point incentive granted under Opinion No. 489.27

2. PHASE II OF THE 345 KV PROJECT IS ALSO ELIGIBLE FOR A 100 BASIS 
POINT ROE INCENTIVE PURSUANT TO ORDER NO. 679.

 If Phase II of the 345 kV Project does not enter service by the December 31, 
2008 Opinion No. 489 deadline and is not granted a waiver, a 100 basis point incentive 
should be granted pursuant to Order No. 679.  FPA Section 219 authorizes the 
Commission to provide incentive-based rate treatments for transmission projects that 
ensure reliability and that reduce the cost of delivered power by reducing transmission 
congestion.  Order No. 679, which implements Section 219, requires a demonstration 
that the project satisfies the Section 219 requirement and establishes a rebuttable 
presumption that this requirement is satisfied for projects that either result from a fair 
and open regional planning process or have received approval from an appropriate 
state commission or state siting authority.28

 Opinion No. 489’s rulings are relevant to an RTEP 04 project’s request for 
incentives under Order No. 679.  As noted, Opinion No. 489 approved a 100 basis point 
ROE adder incentive for New England transmission owners and focused on RTEP 04 
projects, including the 345 kV Project inclusive of both Phase I and II, which was part of 
the record of that proceeding. 29  In approving that incentive, the Commission 
                                                                                                                               

“fairness considerations” by allowing generators to receive certain cost sharing treatment because 
they had “reasonably relied” upon a prior order and had made resulting financial commitments). 

27  The Commission applies a good cause standard in determining whether to grant waiver of its rules 
and regulations.  See New York Indep. Sys. Operator, Inc., 120 FERC ¶ 61,283, at P 12 (2007). 

28  Order No. 679 at PP 57-58. 

29  The 2004 RTEP was submitted as Exhibit No. NETOs-25 in Docket No. ER04-157 on October 29, 
2004 as part of the Rebuttal Testimony and Exhibits of Michael M. Schnitzer (Exhibit No. NETOs-
23).
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emphasized the need for “some link or nexus between the incentives being requested 
and the investment being made. . . .”30  After observing that EPAct 2005 had not been 
enacted and Order No. 679 had not been promulgated at the time that proceeding 
commenced and for that reason “c[ould not] govern the outcome of [that] proceeding, ”31

the Commission made these key rulings of direct relevance to Phase II of the 345 kV 
Project:

 “the standard used to evaluate the [100 basis point ROE] incentive” 
was “consistent with EPAct 2005 and [its] final rule issued pursuant to 
EPAct 2005;”32

 the 100 basis point ROE incentive would assist New England 
transmission owners in obtaining favorable financing terms for their 
projects;

 the incentive will support the timely construction of needed 
transmission infrastructure in New England;33

 ISO-NE had approved the RTEP 04 projects, which include Phases I 
and II of the 345 kV Project, as “necessary to satisfy the needs of the 
region;”34 and

 there was an “undisputed” and “demonstrated need” for the RTEP 04 
projects.35

There has been no material change of fact in the period between the issuance of 
Opinion No. 489 in 2006 and the present time.  To the contrary, the March 24 
Rehearing Order affirmed Opinion No. 489’s basic rulings only a few months ago.  And 
even more recently, the Commission reaffirmed the need for additional transmission 

                                           
30  Opinion No. 489 at P 105. 

31 Id. at P 113 n.102. 

32 Id. at P 113. 

33 Id. at P 110. 

34 Id. at P 108.   

35 Id. at PP 107, 108. 



The Honorable Kimberly D. Bose  
October 2, 2008 
Page 19 

construction and appropriate rates to encourage utilities to engage in and to provide 
them with the financial wherewithal to undertake such construction.36

 Therefore, even if the Commission does not waive the December 31, 2008 
deadline, the Commission has already determined that its Opinion No. 489 standard is 
consistent with FPA Section 219 and Order No. 679, ruled that the RTEP 04 projects 
serve an “undisputed” and “demonstrated” need, found the requisite link between the 
100  basis point incentive and the RTEP 04 projects, and approved the 100 basis point 
incentive for those projects.  Accordingly, Opinion No. 489 should have res judicata
effect and conclusively establish that the 345 kV Project, including Phase II, as one of 
the RTEP 04 projects, satisfies the Order No. 679 requirements for the requested 100 
basis point incentive.37

 While we believe the Opinion No. 489 findings and rulings conclusively establish 
that the RTEP 04 projects qualify for the 100 basis point incentive under Order No. 679, 
we offer this limited additional argument with respect to Phase II of the 345 kV project 
out of an abundance of caution.  We begin by noting that Phase II and Phase I were 
designed together to constitute a single 345 kV Project.  The Project was divided into 
two phases solely to accelerate construction of the Phase I Stoughton-to-K Street and 
Stoughton-to-Hyde Park lines in order to get those lines into service as soon as possible 
to alleviate the pressing reliability concerns in the area in and around Boston.  NSTAR 
succeeded in that endeavor, achieving in-service dates for the two Phase I transmission 
lines of October 2006 and April 2007, and thus providing the reliability relief required to 
avert immediate problems in that area.  However, the Project was conceived, designed 
and justified to ISO-NE and Massachusetts regulatory authorities as a single project 
(Exhibit NS-1 at 4-6; see generally Exh. NS-5).   

Order No. 679 requires an applicant requesting rate incentives to demonstrate a 
nexus between the incentive sought and the investment being made.  Order No. 679-A 
clarified that the nexus test is satisfied when an applicant demonstrates that the total 
package of incentives requested is “tailored to address the demonstrable risks or 
challenges faced by the applicant.”  In determining whether such a demonstration has 
been made, the Commission considers the question of whether a project is “routine” to 
be probative, and, in determining whether a project is routine, will consider all relevant 
factors, including: 

                                           
36 New England Conference of Pub. Utils. Comm’rs, Inc., 124 FERC ¶ 61,291, at PP 41, 44 (2008). 

37 See Univ. of Tennessee v. Elliott, 478 U.S. 788, 797-98 (1986), quoting United States v. Utah 
Constr. & Mining Co., 384 U.S. 394 at 421-22 (1966); Kremer v. Chemical Constr. Corp., 456 U.S. 
461, 466, n. 6 (1982); and Nantahala Power & Light Co., 29 FERC ¶ 61,179, at 61,374 (1984).   
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(1) the scope of the project (e.g., dollar investment, increase 
in transfer capability, involvement of multiple entities or 
jurisdictions, size, effect on region); (ii) the effect of the 
project (e.g., improving reliability or reducing congestion 
costs); and (iii) the challenges or risks faced by the project 
(e.g., siting, internal competition for financing with other 
projects, long lead times, regulatory and political risks, 
specific financing challenges, other impediments).38

 The 345 kV Project, inclusive of Phase II, easily satisfies all Order No. 679 
criteria as shown by the discussion herein describing the Project (supra at pages 6-7) 
and providing the justification for the Advanced Technology Incentive (supra at pages 7-
13).  The Project cost, $306 million, is very substantial and represents the largest 
construction undertaking in NSTAR’s history, which extends back over 110 years.  The 
Project addressed significant reliability problems.  NSTAR undertook the 345 kV 
Project, under ISO-NE’s oversight, to prevent load growth from exceeding available 
capacity and causing the area to experience potential overload conditions under single-
contingency situations (Exhibit NS-1 at 5-6, 14).  The Project provides critical reliability 
reinforcement of the regional transmission grid in the Greater Boston area.  The Project 
was approved as part of ISO-NE’s FERC-approved regional transmission planning 
process.  In several recent cases involving PJM transmission owners, the Commission 
held that baseline transmission upgrades in the PJM RTEP are “by definition, regional 
projects and thus, not routine.”39  Similar to PJM’s baseline projects, ISO-NE’s planning 
process stringently evaluates reliability and other standards to ensure that the 
designated upgrades appropriately serve regional needs (Exh. NS-3 at 3-5).  Much like 
the projects at issue in those cases, the 345 kV Project will “benefit customers in one or 
more transmission owner zones for the purpose of maintaining reliability…”40

 The 345 kV Project, inclusive of Phase II, also had to receive numerous 
regulatory approvals including approval from the Massachusetts Energy Facilities Siting 
Board (“EFSB”) (Exh. NS-1 at 18).  The submission to the EFSB is Exhibit NS-5.  As 
part of the siting process for the 345 kV Project, the EFSB considered the 345 kV 

                                           
38 Baltimore Gas & Elec. Co., 120 FERC ¶ 61,084, at P 52 (2007) (“BG&E”).  The Commission has 

explained that “these are only examples of evidence that can help inform the Commission on the 
question of whether a project is routine” and this is not “a new formulaic checklist that must be met 
by every applicant for every proposed incentive or project.”  BG&E at P 52, n.53. 

39 BG&E at P 58; Commonwealth Edison Co., 122 FERC ¶ 61, 037, at P 28 (2008) (“ComEd”); Virginia
Elec. & Power Co., 124 FERC ¶ 61,207, at PP 52, 57, 66 (2008) (“Virginia Power”).  

40 See e.g., BG&E, 120 FERC ¶ 61,084 at P 58. 
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Project in detail and made findings regarding the benefits the 345 kV Project will have in 
enhancing reliability (Exhibit NS-6 at 10-20, 29).  As the Commission recognized in 
Opinion No. 489, hurdles facing new transmission projects can include regulatory 
approvals, expenditure of political capital, siting delays, zoning regulations, land use 
requirements and public opposition.41

 The crowning distinction of the 345 kV Project is the undergrounding of 47 miles 
of 345 kV transmission through a densely developed urban and suburban area in and 
near the City of Boston.  This unique and first-of-its-kind design and engineering 
achievement using innovative approaches to accelerate construction sets the 345 kV 
Project apart from and above other transmission line undertakings (Exhibit NS-1 at 17-
19).  In addition, the Project was accomplished at an accelerated pace in order to 
provide urgently needed reliability relief in the City of Boston and the neighboring 
region, the most densely populated core in New England.42 In BG&E, the Commission 
acknowledged the added complexity involved in undertaking a major construction 
project in a downtown area with limited space and narrow right-of-ways.43  Likewise, in 
Virginia Power, the Commission’s finding that several projects were not routine was 
due, in part, to the significant risks involved in completing construction in very densely 
populated urban areas.44

 Last but no means least, the magnitude of consumer savings produced by the 
345 kV Project also qualifies it as unique and non-routine.  As noted above, the 
congestion cost savings from the Project as a whole should exceed $80 million annually 
(supra at 7).   

Finally, unlike the situation in Commonwealth Edison Co., 122 FERC ¶ 61,037 
(2008), where the Commission denied an incentive under Order No. 679 for two 
completed projects, NSTAR is not seeking an ROE incentive for a project that was 
already completed before the application was filed.  Rather, NSTAR is seeking the 
continuation of the ROE incentive adder that the Commission previously granted in 

                                           
41  Opinion No. 489 at P 105. 

42  Complexity and installation impediments are evidence that a project posses challenges and risks that 
exceed those associated with routine projects.  Baltimore Gas & Elec. Co., 121 FERC ¶ 61,167, at P 
30 (2007).  An accelerated construction schedule is evidence demonstrating that a project is not 
routine and thus deserving of an ROE incentive.  Duquesne Light Co., 118 FERC ¶ 61,087, at P 52 
(2007) (“Duquesne”). 

43 Baltimore Gas & Elec. Co., 121 FERC ¶ 61,167, at P 30 (2007). 

44 Virginia Power, 124 FERC ¶ 61,207 at PP 89, 110. 
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Opinion No. 489 for a project that was approved by the ISO-NE regional planning 
process.  If the Commission had not already granted the 100 basis point incentive in 
Opinion No. 489, NSTAR would have filed for this incentive under Order No. 679 at an 
appropriate earlier stage.  NSTAR had no reason to anticipate that the Commission 
would make a change in policy in the March 24 Rehearing Order that would have the 
result of potentially eliminating an incentive that had been previously granted.  It would 
be inequitable and contrary to the intent of Order No. 679 for the Commission to deny 
the continuation of the 100 basis point adder granted in Opinion No. 489.  In the March 
24 Rehearing Order, the Commission recognized the possibility that the December 31, 
2008 cut-off date would be prejudicial, stating that a “project owner required to make [an 
Order No. 679] filing will not be prejudiced [by the timing of the filing] provided that its 
project satisfies the requirements of Order No. 679.”45

IV. THE SEMA UPGRADE PROJECTS

A. BACKGROUND

Reliability Needs:  The “SEMA Upgrades” or the “SEMA Upgrade Projects” 
consist of three distinct projects, the Brook Street Project which is already in service, the 
Carver Project which is expected to enter service in 2009, and the Barnstable Project 
which is also expected to enter service in 2009.  These three Projects are designed to 
improve reliability in ISO-NE’s Southeastern Massachusetts Reliability Region 
(“SEMA”).  The SEMA Upgrade Projects were included in, and approved as part of, 
ISO-NE’s 2007 Regional System Plan (“RSP 07”).

Robert Clarke’s testimony describes the reliability needs addressed by the SEMA 
Upgrade Projects (Exh. NS-3 at 5-9).  He explains that the New England transmission 
network is designed to sustain a double transmission line (N-2) level of contingency 
protection, and refers to an ISO-NE report citing NPCC criteria as requiring the 
availability of sufficient operating reserves so that after a contingency has occurred (id.
at 6):

[p]ost-contingency facility loadings are within equipment 
emergency ratings; [a]ll facilities can be brought to below the 
Long-Time Emergency . . . rating within applicable time 
frames; and [c]overage . . . for the next contingency is 
restored within 30 minutes. 

                                           
45  March 24 Rehearing Order at P 64. 
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He further explains that to satisfy reliability criteria and protect system security, ISO-NE 
has resorted to an operating procedure involving the daily dispatch of the Canal 
generating units which principally use oil as boiler fuel and are located in the lower 
SEMA area on the “Cape” side of the Cape Cod Canal (id. at 6-7).   The area’s reliance 
on Canal generation for system security did not create economic burdens prior to 2006.  
At that time, the Canal generating plant was operated in merit, was a major generating 
source for both SEMA and other areas in New England, and also provided reliability 
benefits.  This situation changed beginning in 2006 when oil prices significantly 
increased over natural gas prices, making the Canal plant relatively more expensive 
than other available generating resources (id. at 9).  

Mr. Clarke describes the reliability problem and the reliance on Canal as follows 
(Exh. NS-3 at 6-7): 

Accordingly, if one 345 kV supply is lost, two 345 kV 
supplies must stand guard against occurrence of a second 
contingency.  This means that the initial system condition 
must start with three of the four available 345 kV sources in 
operation in order to satisfy reliability requirements.  This 
requires continuous reliance on at least one of the Canal 
generators to guard against loss of the second 345 kV line, 
and thereby to provide for system security and to prevent the 
severe overloads, low voltage conditions, and the potential 
for voltage collapse that would follow a second contingency.  
At least one of these units must be committed during normal 
operating conditions due to the units’ start-up times and 
ramp rates.  ISO-NE cannot satisfy reliability criteria 
requiring that coverage for a second contingency be restored 
within 30 minutes without the continuous operation of 
minimum levels of Canal generation.  (See Exhibit NS-17 at 
7-8).

He also describes the load loss that would result in the event Canal is not 
operated and an outage occurs (Exh. NS-3 at 7):

Given the current system configuration without any 
component of the SEMA Upgrades in service, about 750 
MW of load could be lost for as long as 24 hours (or longer if 
the Canal generating units fail to start) during an N-2 
contingency at system peak, which for lower SEMA as a 
whole is forecast to be over 1100 MW.  This is equivalent to 
the entire Cape Cod load plus Plymouth, Wareham, New 
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Bedford and other communities to their immediate north and 
east.  The customers that make up the 750 MW of load 
could be lost for the entire duration of the outage.  NSTAR 
would be able to continue serving the remaining 350 MW of 
the load in lower SEMA only if the rest of the system was 
functioning normally and all local generation other than 
Canal was online and operating.  However, ISO-NE has 
indicated that continuing service to the remaining 380 MW 
would be problematic due to thermal and voltage reduction 
challenges that would confront the 115 kV system. 

The SEMA Upgrade Projects will improve reliability in the lower SEMA region and 
reduce out-of-merit generation from the Canal units.

Overall Design of the SEMA Upgrade Projects:  The SEMA Upgrade Projects 
in part create additional transmission capacity, but to a very large extent create 
reliability improvements through reconfiguration of facilities to create alternative paths 
for power and the application of new technologies to modify system operations.  
Mr. Clarke explains that the SEMA Upgrade Projects improve reliability “through a 
strategy of providing alternative paths for power . . . improved communications . . . the 
ability to instantaneously respond to system faults . . . and protection against voltage 
collapse” (Exh. NS-3 at 10).  By demolishing the old Brook Street 115 kV Switching 
Station and building an enhanced substation in its place with an additional 115 kV 
transmission line, new breaker and protection systems and fiber optic communications, 
NSTAR was able to improve reliability and bolster the 115 kV supply to the lower SEMA 
area in the range of 170 to 220 MW (Exh. NS-3 at 10).  The Brook Street Project was 
completed in June 2008 and is currently in service and providing reliability benefits to 
customers in the SEMA region (Exh. NS-3 at 10).

 The Carver Substation, a major NSTAR transmission substation located at the 
northern end of lower SEMA, provides additional transmission support at both the 345 
kV and 115 kV levels (Exh. NS-3 at 11).  The Project will increase the transfer capability 
of the 115 kV system serving that area by a range of 100 to 130 MW and further 
promotes reliability by creating  significant new 345 kV paths for electricity to reach the 
Cape Cod area (id. at 12).  The Carver upgrades are expected to enter service in June 
2009.

The Barnstable Project involves the installation of a Flexible AC Transmission 
System (“FACTS”) at the Barnstable Switching Station which is located at about the 
middle of Cape Cod.  The FACTS protects the area from voltage collapse at the 115 kV 
level through “a high-speed system of thyristor-switched capacitors and thyristor-
controlled reactors that virtually instantaneously inject reactive power into the 
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transmission system when called upon under certain contingency conditions” (id. at 12).  
The impact of the FACTS on the 115 kV transmission system is equivalent to operating 
one of the two Canal units for voltage support but without the cost of burning fossil fuel 
(id.).  The Barnstable Project has an expected in-service date of September 2009, and 
should increase power imports into the lower SEMA area by approximately 170 MW to 
220 MW (id. at 12).

B. THE CARVER AND BARNSTABLE PROJECTS QUALIFY FOR AND SHOULD 
RECEIVE A 100 BASIS POINT ROE INCENTIVE

1. IN ADDITION TO THE BROOK STREET PROJECT WHICH QUALIFIES FOR A 
100 BASIS POINT INCENTIVE UNDER OPINION NO. 489, THE CARVER
AND BARNSTABLE PROJECTS SHOULD BE GRANTED A 100 BASIS POINT 
INCENTIVE PURSUANT TO ORDER NO. 679.

The Brook Street Project entered service in June 2008, prior to the December 31, 
2008 Opinion No. 489 deadline, and is an approved ISO-NE RSP 07 project.  
Accordingly, the Brook Street Project is entitled to a 100 basis point incentive pursuant 
to Opinion No. 489.46  The Carver and Barnstable Projects are expected to enter service 
in the summer and fall of 2009 and qualify for a 100 basis point incentive pursuant to 
Order No. 679.  The following discussion complements the justification for the 100 basis 
point incentive for the Carver and Barnstable Projects provided by NSTAR’s witnesses, 
but also concerns the Brook Street Project for background purposes.   

As explained above, FPA Section 219 authorizes the Commission to provide 
incentive-based rate treatments for transmission projects that ensure reliability and 
those that reduce the cost of delivered power by reducing transmission congestion.47

Order No. 679 requires an applicant to demonstrate that the project for which it seeks 
incentives satisfies this requirement.48  The Commission has established a rebuttable 
presumption that this requirement is satisfied for projects that result from a fair and open 
regional planning process or have received construction approval from an appropriate 
state siting authority.49  The SEMA Upgrade Projects are entitled to this rebuttable 
presumption because they have been approved through the ISO-NE regional planning 
                                           
46  If NSTAR misunderstands Opinion No. 489 and that Opinion’s 100 basis point incentive is deemed 

inapplicable to the Brook Street Project, NSTAR requests a 100 basis point incentive for that Project 
pursuant to Order No. 679.   

47  FPA § 219, 16 U.S.C. § 824s; see also 18 C.F.R. § 35.35(i). 

48  Order No. 679 at P 2; Order No. 679-A at P 10. 

49  Order No. 679 at PP 57-58. 
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process, a fair and open regional planning process approved by the Commission as 
complying with the requirements for an RTO planning process (Exh. NS-3 at 5, 8).

Also, the SEMA Upgrade Projects are by no means routine or ordinary.  Although 
the combined $86 million capital outlay of the three Projects is less than the $306 million 
outlay for the 345 kV Project, the Commission has granted ROE incentives for projects 
of much smaller investment magnitude than the SEMA Upgrade Projects.50  Recently, in 
fact, the Commission authorized incentives for projects costing as little as $3 million, $5 
million and $6 million.51

 The SEMA Upgrade Projects were built pursuant to a very aggressive time 
schedule using innovative construction techniques given the substantial cost savings 
the Projects would produce.  In addition, the SEMA Upgrade Projects faced numerous 
construction risks because of the need to use innovative approaches to maintain 
reliability during the construction period and also accelerate the construction process.

 Mr. Joseph Mayall, the Project Manager for the Brook Street and Carver Projects 
(Exh. NS-2 at 2-4), explains the extraordinary steps taken by NSTAR to place those 
Projects in service as quickly as possible and has included a project timeline for both 
projects as an attachment to his testimony (Exh. NS-2 at 21).  The Commission has 
considered an accelerated construction schedule as evidence demonstrating that a 
project is not routine and is thus deserving of an ROE incentive.52  The Commission has 
also considered added complexity and installation impediments as evidence that a 
project poses challenges and risks that exceed those associated with routine projects.53

The new Brook Street Station was constructed “off-site” in modules.  The Station 
could actually be described “as consisting of modules within modules” (Exh. NS-2 at 7).  
The Station includes four large modules called “Control Enclosure Shipping Modules” 
(“CESMs”) which constitute a single structure or building at the Station (id.).  Each 
CESM contains approximately forty modules consisting of control and protection 

                                           
50 See, e.g., BG&E, 120 FERC ¶ 61,084 at PP 8-9 (authorizing a 100 basis point ROE adder for two 

projects that involved replacing transformer banks and reconfiguring a switchyard at two substations 
at a total cost of less than $70 million); Duquesne, 118 FERC ¶ 61,087 at P 7 (authorizing a 100 
basis point ROE adder for several upgrades to the transmission system in the Pittsburg area, costing 
$184 million).

51 See Virginia Power, 124 FERC ¶ 61,207 at PP 15-17.

52 Duquesne, 118 FERC ¶ 61,087 at P 52. 

53 Baltimore Gas & Elec. Co., 121 FERC ¶ 61,167, at P 30. 
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“cabinets” (id. at 7-8).  These “cabinets” are not an off-the-shelf design; they were 
especially designed by NSTAR for use at both the Brook Street and Carver Stations to 
facilitate accelerated construction of those facilities and also to simplify maintenance 
once the facilities entered service (id. at 8).

Mr. Mayall describes the electrical bypass procedure NSTAR adopted to 
accelerate construction of the Project (Exh. NS-2 at 9):   

Of equal if not greater importance to the expedited 
construction of the Station, NSTAR erected a transmission 
loop and utilized a modular sectionalizing breaker skid with 
relay protection and communication back to SCADA to 
create a temporary mini-station that performed the functions 
of the old Brook Street Station.  This technique permitted the 
isolation of the old Station and created a temporary electrical 
bypass that maintained continuity and reliability of service, 
but at the same time enabled construction personnel to work 
on a de-energized (i.e., electrically dead) substation.  De-
energizing the Station greatly accelerated the construction 
process and allowed the complete razing of the old Station in 
its entirety.

Mr. Mayall explains that the bypass enabled NSTAR to de-energize the entire 
station so work could proceed without the need for switching equipment in and out of 
service, thereby avoiding the risks of inadvertent tripping of equipment or requiring the 
additional caution associated with working near “live” equipment (Exh. NS-2 at 17).  
After the “bypass” was created the old Brook Street Station was razed and the new and 
expanded Brook Street Station placed on-line in only sixteen weeks (id. at 10).  His 
testimony is that “[p]lacing a nine position, seven breaker, five transmission line bulk 
power system station on line in only sixteen weeks is a very remarkable occurrence” 
(Exh. NS-2 at 10).

The design of the new Brook Street Station contributed to the overall 
configuration of the SEMA Upgrades to provide improved reliability and economy of 
service within the SEMA region.  Whereas the old Brook Street Station had a 
transmission capability of only 142 MW and a current carrying capability of 239 MW, a 
new transmission line connected to the Station (out of unused conductors) had the 
effect of increasing the Station’s transfer capability to 463 MW and its current carrying 
capacity to 600 MW (Exh. NS-2 at 5).  However, increased capacity is only a part of the 
Brook Street improvements.  In addition, NSTAR added breakers creating a “breaker 
and a half design” allowing it to switch lines in and out of service, thereby increasing the 
flexibility to deal with facility outages, and also increased reliability through devices that 
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improve surveillance and afforded greater flexibility in handling contingencies (Exh. NS-
2 at 5).  NSTAR rebuilt the “telephone” technology previously used to allow system 
elements to communicate with each other as a communications backup in compliance 
with NERC redundancy requirements (Exh. NS-2 at 6).  The primary communication 
system newly installed at the Brook Street Station employs fiber optic technology, 
providing a faster and more reliable communication package than the previous 
telephone system (id.).

Mr. Mayall also testifies that the Brook Street Project was accelerated not only to 
achieve Brook Street benefits but also because completion of the Brook Street Project 
was necessary before the Carver Substation could be taken out of service (Exh. NS-2 at 
12).  He describes the accelerated construction techniques being employed at the 
Carver Substation.  NSTAR has already constructed an electrical bypass of the 115 kV 
systems at the Carver Station.  The 345 kV systems at the Carver Station are 
scheduled to be electrically bypassed within the next several days (Exh. NS-2 at 13).  
As noted, the bypass greatly increases worker safety, expedites construction since 
workers are able to work on de-energized or dead facilities, and also enables NSTAR to 
maintain continuity of service (Exh. NS-2 at 9).  As in the case of Brook Street, NSTAR 
used modular techniques to expedite construction and facilitate maintenance, ordered 
equipment in advance of the receipt of permits and will engage in extensive “off-site” 
construction (Exh. NS-2 at 16-17).  In addition, NSTAR pre-staged temporary relaying 
and equipment to facilitate restoring the Carver autotransformer and other equipment to 
service should failures occur elsewhere on the system during the construction period 
(Exh. NS-2 at 17-18). 

The Carver Project necessitated the acquisition of land, the negotiations for 
which affected the construction schedule, and involves material changes to the 
Substation in the form of multiple complex and interrelated components, including 
expansion of the Station’s 345 kV and 115 kV elements, construction of a second 
autotransformer, splitting a 345 kV transmission line and tying both ends into the 
substation, constructing a new 115 kV line, and upgrading terminal and control.  Mr. 
Mayall summarized these modifications as follows (Exh. NS-2 at 13-14): 

 Sectionalizing and looping into and out of the new Carver Substation 
the existing 345 kV Pilgrim to Bridgewater 345 kV line thus providing 
an additional 345 kV source from a generator into Carver and a second 
feed for the 345 kV autotransformers.

 Construction of an underground cross-linked polyethylene (“XLPE”) 
three-phase circuit within the station to connect the new 345 kV 
autotransformer to the expanded 345 kV bus work.  
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 Expanded 345 kV bus work that is being built to interconnect the 345 
kV lines serving the substation. 

 Installation of a new 490 MVA 345 kV/115 kV autotransformer, the 
largest on the NSTAR system, creating a new 345 kV source to 
complement the existing 345 kV source and other sources already 
serving the area. 

 Installation of a new 115 kV transmission line extending from the 
Carver Substation to the Tremont Substation thus adding a second 
source of power at the Tremont Substation for service to loads in the 
SEMA area. 

 A total of 11 new breakers and two redundant control systems are 
being added at the 345 kV and 115 kV levels to allow addition of the 
new 345 kV and 115 kV facilities.  

 Creation of a new board section and control house expansion at the 
Tremont Substation. 

 Control and communication work at the SEMASS, Canal, and West 
Walpole Substations; and 

 Installation of the same type of fiber optic communications system and 
automated safety system described above in connection with the 
Brook Street Project.

Consistent with the Brook Street Project, the Carver Project emphasizes 
creativity in design and configuration as much as the addition of raw capacity.  By 
creating additional 345 kV paths to the Station and by strengthening the 115 kV 
connections to the SEMA load, NSTAR was able to achieve significant reliability 
improvements while keeping costs as low as reasonably possible.  The Carver Project 
also faced significant regulatory hurdles which had to be overcome and extended land-
owner negotiations (Exh. NS-2 at 15-16).  NSTAR also faced disputes among ISO-NE 
stakeholders regarding the SEMA Upgrades, worked  aggressively to persuade and 
convince market participants that its proposed SEMA Upgrades were essential to 
satisfying regional reliability criteria and would do so on a timely and cost-effective 
basis, and participated in an exacting and prolonged conciliation process before this 
Commission and through the ISO-NE process in order to gain support for the merits of 
the SEMA Upgrades it proposed. Opinion No. 489 recognizes that hurdles facing new 
transmission projects can include regulatory approvals, expenditure of political capital, 
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siting delays, zoning regulations, land use requirements and public opposition.  Opinion 
No. 489 at P 105.

 The Barnstable Project contained its own unique engineering challenges.  The 
FACTS system which the Company is installing did not previously exist.  It represents a 
unique SEMA-specific application of that technology, and required careful and 
sophisticated engineering analyses first to be able to formulate and structure proposals 
to manufacturers, second to consult with a number of prospective manufacturers and 
evaluate their various proposals, and then to select a particular supplier and to work 
with that supplier to custom-fit a FACTS technology to SEMA reliability needs (Exh. NS-
1 at 36). The technology provides virtually simultaneous protection against voltage 
collapse and, as explained by Henry Oheim, is the equivalent of running a Canal unit for 
voltage protection purposes for the 115 kV system serving SEMA (Exh. NS-1 at 35-36).  
The advanced technology constituting the Barnstable Project also demonstrates that the 
Project is not routine but is the kind of undertaking that presents significant risks and 
challenges as contemplated by Order No. 679 for a grant of transmission incentives.  
This technology is discussed below.   

Thus, to summarize the discussion to this point, the SEMA Upgrades are eligible 
for a 100 basis point Order No. 679 incentive since they were approved through the 
ISO-NE planning process as part of RSP 07; are necessary to preserve reliability were 
constructed pursuant to aggressive time tables in order to achieve in-service dates as 
quickly as possible; employed innovative and challenging construction techniques and 
specially designed equipment suitable to accelerate the construction process; achieved 
reliability improvements not only by adding transmission capacity but also in large part 
through a creative reconfiguration of facilities producing alternative 345 kV and 115 kV 
paths for power to reach the SEMA area and through the application of new 
technologies; involved financial commitments by NSTAR in advance of achieving 
project approvals so that the latter would not delay construction and the realization of 
customer benefits had to overcome regulatory and other obstacles and included 
advanced technologies.

An additional distinguishing attribute of the SEMA Upgrade Projects showing 
their eligibility for the 100 basis point adder is the substantial customer savings that the 
Projects will produce.  ISO-NE worked in conjunction with NSTAR to calculate the 
extent to which the SEMA Upgrades would protect system security without relying on 
Canal out-of-merit generation.  Appendix A to Mr. Clarke’s testimony (Exh. NS-3) shows 
the reduction as measured by days in Canal operation that the SEMA Upgrade Projects 
would achieve.  In his testimony and related work papers, Mr. Clarke estimates the 
savings from reduced Canal operation (Exh. NS-3 at 16).  He concludes that the Brook 
Street Project standing alone will achieve savings of approximately $57 million on an 
estimated calendar year 2008 basis assuming the Projects were in service for the entire 
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year (Exh. NS-3 at 16).  The principally occur in the Spring and Fall lower load periods 
(Exh. NS-3 at 11).  He also testifies that the Brook Street and Carver Projects together 
should reduce the need for Canal generation to only 115 days during the year and that 
those two Projects would have produced savings of approximately $110 million on an 
annualized 2008 basis if they were in service for the entire year (Exh. NS-3 at 16).  The 
Barnstable Project further reduces the need for Canal operation so that the aggregate 
effect is that the three Projects would be savings of over $138 million based on 2008 
costs (Exh. NS-3 at 16).   

Mr. Clarke testifies that the SEMA Upgrades could result in still further reliability 
benefits through reductions in the incidence, magnitude and duration of potential 
outages (Exh. NS-3 at 16).  According to his testimony, the SEMA-related changes 
could lead to “even less or perhaps no reliance on Canal generation to maintain system 
reliability” (Exh. NS-3 at 16-17).   

The savings quantified by Mr. Clarke would be achieved without any reduction in 
system reliability.  The congestion cost savings more than offset the cost of the SEMA 
Upgrade Projects.  Thus, as in the case of the 345 kV Project, the SEMA Upgrade 
Projects, inclusive of the requested incentives, produce very substantial net savings for 
the consumer.  Also, the magnitude of the savings shows that the SEMA Upgrade 
Projects are not routine and represent the kinds of projects for which the Order No. 679 
incentive benefits are intended.

C. A 50 BASIS POINT ADVANCED TECHNOLOGY INCENTIVE IS
APPROPRIATE FOR CERTAIN OF THE BROOK STREET AND CARVER
INVESTMENTS AND FOR THE ENTIRETY OF THE BARNSTABLE
INVESTMENT.

 NSTAR requests a 50 basis point advanced technology incentive for certain of 
the Brook Street and Carver investment and for all of the Barnstable investment.  All of 
the affected investment satisfies the Section 1223 criterion of increasing the efficiency 
or reliability of new or existing facilities.  Nearly all of the affected investment is included 
in the Section 1223 list of advanced technologies. 

Brook Street:  Mr. Mayall details the components of the Brook Street investment 
eligible for the 50 basis point incentive (Exh. NS-2 at 11).  Those investments include 
modular construction at the Station consisting of the “cabinets” at both Brook Street and 
Carver.  The design and construction of the CESMs and the cabinets are explained at 
pages 7 though 10 of Exhibit NS-2 and further discussed at page 5 of the Exhibit NS-14 
technology.  The modular construction both expedites construction and facilitates 
maintenance of the facilities once they are in service, and is one of the 18 advanced 
technologies cited by Congress in Section 1223 of EPAct 2005. 
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 An advanced technology incentive is also requested for the fiber optic relay 
communication package installed at Brook Street constituting a state-of-the-art 
communication system permitting instantaneous, highly reliable and automated 
communication between transmission facilities enabling the facilities to self-correct for 
faults (Exh. NS-2 at 5-6, 11; Exh. NS-14 at 6-7).  This technology is also cited by 
Congress in Section 1223 of EPAct 2005. 

 Finally, an advanced technology incentive is also requested and appropriate for 
the Brook Street automated safety systems consisting of the relays and breakers 
connected to the fiber optic system resulting in two independent computer-based 
automated safety systems that control and isolate the breakers in the event of an 
electrical fault.  The relays and breakers do not in themselves constitute “advanced 
technology,” however, in conjunction with the fiber optic communication package they 
do constitute an advanced technology system that increases the reliability of the Brook 
Street Station (Exh. NS-2 at 7, 11).54

Carver:  Mr. Mayall also details the components of the Carver Project that are 
eligible for the advanced technology incentive (Exh. NS-2 at 18-20).  The components 
include the XLPE three-phase underground circuit that will connect the new 345 kV 
autotransformer to the expanded 345 kV buswork that will interconnect the 345 kV lines 
serving the Substation.  The use of 345 kV underground cables running beneath the 
Station maximize utilization of a space constrained facility and increase the capacity, 
efficiency and reliability of the Carver Station by providing additional and alternative 
sources of power to the Station (Exh. NS-2 at 13, 18-20).

 An incentive is also appropriate for the Carver Station’s use of the same type of 
fiber optic communications package installed at the Brook Street Station.  Like the 
Brook Street package, the Carver package permits automated communication between 
transmission facilities and instantaneous recognition and self-correction of faults, 
thereby improving reliability of the transmission facilities to which it is attached (Exh. 
NS-2 at 6-7, 14, 19; Exh. NS-14 at 6-7).

 Also, as in the case of Brook Street, an advanced technology incentive is 
requested for the automated safety system consisting of the relays and breakers 
connected to the fiber optic system.  The relays and breakers, in conjunction with the 
fiber optic communication package, constitute an advanced technology system that 

                                           
54 See Northeast Utilities, 124 FERC ¶ 61,044 at PP 84, 86 and United Illuminating, 119 FERC ¶ 

61,182 at 71, 73, 75.   
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increases the reliability of the Carver Station (Exh. NS-2 at 7, 11, 14, 19; Exh. NS-14 
at 5).

 Lastly, an advanced technology incentive is requested for modular construction 
at the Carver Station.  This incentive would apply to the “cabinets” that were specially 
designed for the Brook Street and Carver Projects and the control and protection 
systems (“skids”) used at both Stations (Exh. NS-2 at 17, 19; Exh. NS-14 at 5).

Barnstable:  Henry Oheim’s testimony (Exh. NS-1 at 30-38), the Advanced 
Technology Statement (Exh. NS-14 at 7-8), and to a lesser extent Robert Clarke’s 
testimony (Exh. NS-3 at 12-13) explain the “FACTS” system which constitutes the 
Barnstable Project and has a similar impact on the 115 kV transmission system of 
protecting against voltage collapse as with operating a Canal generating unit but without 
the high cost of burning fossil fuel (Exh. NS-14 at 35).  FACTS is one of the 18 
advanced technologies listed in Section 1223 of EPAct 2005.  The FACTS system 
installed at the Barnstable Substation not only constitutes advanced technology, but it is 
an application of that technology designed and tailored to meet the specific needs of the 
transmission system serving the lower SEMA area (Exh. NS-1 at 33, 36; Exh. NS-3 at 
13).  The FACTS system increases the capacity and efficiency of the 115 kV system by 
protecting against the collapse of that system under low voltage conditions and further 
increases the capacity and efficiency of the bulk power system by obviating the need to 
operate a fossil-fueled electric generator to provide the requisite voltage support.   

 The Barnstable Project portion of the SEMA Project involves the use of 
technologies that were designed for NSTAR’s specific needs. This part of the SEMA 
Project required a more complex analysis than the overload relief associated with the 
other parts of the SEMA Upgrades.  It involved detailed modeling of electrical load 
performance in the period of time from the first few milliseconds to several seconds 
following the power system contingency.  Providing reactive power compensation that 
responds quickly enough and restore and sustain voltage at pre-contingency levels was 
technically challenging.  NSTAR approached numerous prospective manufacturers to 
explore potential technologies to apply to the problem, including high-power solid-state 
devices, and considered various proposed alternatives.   

As explained by Mr. Oheim, the FACTS operates in a time domain defined by 
milliseconds in which a dynamic device is triggered to provide the necessary voltage 
protection (Exh. NS-3 at 13).  Such a system requires an assessment that is much more 
complex than a typical power failure analysis and is also different than that typically 
used in transient stability models (id.).  A consultant was retained to investigate the 
properties of the lower SEMA loads and to determine the kind of models that best 
represented those loads for the dynamic analysis that NSTAR had to undertake (id.).
After that point, NSTAR shared the information with prospective manufacturers some of 
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which developed their own models, and then significant time was required to 
understand and evaluate the various proposals and develop the elements of the 
required specifications.  In order to fully understand the complexity of the different 
proposed technologies and assure the correctness of its determinations, NSTAR 
retained experts with ties to EPRI and CIGRE who had considerable experience in the 
field to assist NSTAR in its meetings with perspective bidders and in order to assess 
their proposals (Exh. NS-3 at 13).

V. NSTAR’S PROPOSED ROE INCENTIVES, VIEWED AS A PACKAGE, ARE
TAILORED TO ADDRESS RISKS AND CHALLENGES OF THE PROJECTS

In Order No. 679-A, the Commission stated that in determining whether an 
applicant has met the nexus test, the Commission will examine “the total package of 
incentives being sought, the inter-relationship between any incentives, and how any 
requested incentives address the risks and challenges faced by the project.”55  The 
principal concern addressed by this requirement is the situation where the applicant 
requests incentives that are inconsistent or incompatible with the other requested 
incentives.56  For instance, this may occur if an applicant seeks incentives that both 
reduce the risks of the project and provide an enhanced ROE.57

Here, the incentives requested by NSTAR are consistent and compatible.  The 
100 basis point ROE adder is an incentive that is intended to offset the significant risks 
and challenges associated with planning, financing, developing, siting, and building the 
345 kV Project and the SEMA Upgrade Projects.  The scope, effect, and special risks 
and challenges associated with these projects support a finding under Order No. 679 
that the upgrades are not routine and are deserving of the 100 basis point incentive.  
These projects are precisely the type of transmission infrastructure enhancements that 
Congress sought to encourage in EPAct 2005. 

With respect to the proposed advanced technology ROE adders, the 
Commission found in the United Illuminating and Northeast Utilities orders that the 
advanced technology incentive is independent and “serves a different purpose” from 
other incentives, including the enhanced ROE for risks and challenges associated with 
the project.  In United Illuminating, the Commission explained that Congress directed 
the Commission to provide incentive-based rate treatment for transmission technologies 

                                           
55  Order No. 679-A at P 21. 

56 Id.

57 Id. at P 27. 
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that increase the capacity and efficiency of existing transmission facilities and improve 
the operation of the facilities.  The Commission said that it understood this 
Congressional directive to apply “regardless of whether such transmission technologies 
otherwise create demonstrable risks and challenges for the applicant or the project.”58

Thus, in assessing the total package of incentives, the Commission indicated that it will 
evaluate the advanced technology incentive independent of other incentives.

Accordingly, as the Commission did in United Illuminating and Northeast Utilities,
the Commission should grant NSTAR’s request for a 50 basis point advanced 
technology adder, independent of its consideration of NSTAR’s proposed 100 basis 
point incentive adders for new transmission associated with the projects. 

VI. THE RESULTING RATES ARE JUST AND REASONABLE

 An applicant seeking incentives under Order No. 679 also must demonstrate that 
the resulting rates are just and reasonable and not unduly discriminatory or preferential 
under FPA Section 205.  NSTAR’s incentive proposal meets this requirement.  To 
demonstrate the impact of the incentive ROE adders sought in this filing, Christine 
Vaughan explains in her testimony the impact on NSTAR’s transmission revenue 
requirements of the 100 basis point ROE incentive and the advanced technology ROE 
incentive sought by this filing, individually and as a package.  See Exhibits NS-22 and 
NS-23.

 As noted, in this filing NSTAR seeks the continuation of the 100 basis point ROE 
adder that the Commission granted in Opinion No. 489 for the 345 kV Project, and also 
a 100 basis point ROE adder for the SEMA Upgrade Projects.  If granted, this would 
result in an ROE of 12.64 percent for the Projects, which is within the zone of 
reasonableness established in Opinion No. 489.59  Further, this is the ROE for new 
transmission that is currently utilized by other project owners in New England for 
regionally planned projects that have gone into service or will be in service by the end of 
this year.

 With respect to the advanced technology incentive, NSTAR is requesting an 
incentive ROE to apply to the portions of the projects that constitute advanced 
technologies under Section 1223 of EPAct 2005.  Specifically, NSTAR requests a 50 
basis point ROE adder, capped at the top of the zone of reasonableness established in 
Docket No. ER04-157 – i.e., an adder of 46 basis points.  If granted, while the overall 
                                           
58 United Illuminating, 119 FERC ¶ 61,182 at P 78 (emphasis added). 

59  In Opinion No. 489 at P 14, the Commission determined that the upper boundary of the zone of 
reasonableness for the New England TOs, including NSTAR, to be 13.1%. 
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ROE applicable to the advanced technology portions of the projects would be at the 
upper end of the zone, it would continue to be within the zone.60  In both Northeast
Utilities and United Illuminating, the Commission granted the requests for a 50 basis 
point ROE advanced technology adder, noting that the resulting ROE would be capped 
at the top of the zone of reasonableness established in Opinion No. 489.61

 The Commission has recognized that “[t]here is no single, scientifically correct 
rate of return, but a zone of reasonableness within which the regulator’s judgment must 
be exercised.”62  The courts have likewise recognized that the Commission has broad 
discretion to set an ROE within the zone of reasonableness.63  Under EPAct 2005, 
Order No. 679, the United Illuminating order, and the Northeast Utilities order, Congress 
and the Commission have expressed a willingness to grant incentive ROEs at the upper 
end of the zone of reasonableness in order to encourage utilities to build much needed 
transmission.

 In short, NSTAR’s requested ROE incentives would result in ROEs that will 
continue to be within the zone and therefore are just and reasonable. 

VII. ADVANCED TECHNOLOGY STATEMENT

Order No. 679 requires applicants for incentive rate treatments to include a 
technology statement describing the advanced technologies that have been considered 
and, if not employed, an explanation of the reasons why they were not.64  A detailed 
Technology Statement is included as Exhibit NS-14.
                                           
60  In Order No. 679-A, the Commission stated that “[i]n some instances, where the risks or challenges 

faced by a new investment are substantial, we may grant an ROE at the top end of the zone of 
reasonableness.”  Order No. 679-A at n.106.  In several recent transmission incentives cases, the 
Commission granted ROEs at or near the top of the zone of reasonableness.  See, e.g., Northeast 
Utilities, 124 FERC ¶ 61,044 at P 83; Startrans IO, LLC, 122 FERC ¶ 61,306, at P 26 (2008) 
(granting an ROE of 13.5 % when the zone of reasonableness ranged from 7.63 to 13.67%); Atlantic 
Path 15, LLC, 122 FERC ¶ 61,135, at P 20 (2008) (granting an ROE of 13.5% when the zone of 
reasonableness ranged from 7.63% to 13.67%); Ozark Gas Transmission System, 68 FERC ¶ 
61,032, at 61,108 (1994) (granting “an ROE at the top of the zone of reasonableness”). 

61 Northeast Utilities, 124 FERC ¶ 61,044 at P 83; United Illuminating, 119 FERC ¶ 61,182 at P 73. 

62 Transcontinental Gas Pipe Line Corp., 60 FERC ¶ 61,246, at 61,822 (1992); see also Tennessee 
Gas Pipeline Co., 46 FERC ¶ 61,089, at 61,383 (1989). 

63 Pub. Serv. Co. of New Mexico v. FERC, 832 F.2d 1201, 1206 (10th Cir. 1987); NEPCO Municipal 
Rate Committee v. FERC, 668 F.2d 1327, 1345 (D.C. Cir. 1981). 

64  Order No. 679 at P 302. 
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VIII. MISCELLANEOUS

Financial and Revenue Impacts:  In her testimony, Christine Vaughan provides 
a financial overview of each project, explains how NSTAR’s investment in the Projects 
compares to its historical transmission investment, and identifies the costs associated 
with advanced technologies for each project.  In addition, she discusses the rate impact 
of the requested incentives (Exh. NS-4).

Ms. Vaughan explains that the Company had repeatedly made information 
available to the investment community regarding its expected ROE and the availability 
of incentives pursuant to Opinion No. 489.  She also explained that this information was 
provided in quarterly earnings conference calls and in a variety of webcasts and public 
investor forums (Exh. NS-4 at 7).   

As Ms. Vaughan explains, the 345 kV Project and the SEMA Upgrade Projects 
were very significant investments for the company.  In Exhibits NS-20 and NS-21, she 
breaks down the costs for each project and then compares those costs to NSTAR’s 
historical investment.  These exhibits illustrate the scope of the Projects.  For example, 
Exhibit NS-21 shows that NSTAR’s average annual expenditure for the 345 kV Project 
in the four-year period of 2005 through 2008 was $72.4 million, which is 2.5 times its 
average annual expenditure for the four-year period immediately preceding the Project 
(Exh. NS-21 at 1).  In addition, upon completion, the 345 kV Project will have increased 
NSTAR’s net transmission plant in rate base by 71 percent (id.).

Ms. Vaughan also describes NSTAR’s transmission rate structure, and provides 
exhibits demonstrating the rate impact of the requested incentives.  Like other 
transmission owners in New England, NSTAR recovers most of the cost of its regional 
high voltage Pool Transmission Facilities (“PTF”) through the Regional Network Service 
(“RNS”) tariff included in Section II of ISO-NE’s Transmission Markets and Services 
Tariff.  (Exh. NS-4 at 8.)  NSTAR’s RNS rates are determined under a formula rate that 
recovers the costs of PTF from all regional transmission load in New England, including 
the 100 basis point ROE incentive and the advanced technology adder.  (Id. at 8-9.)  
Exhibit NS-22 shows the impact the 100 basis point transmission investment ROE 
incentive will have on NSTAR’s annual revenue requirement, as applied to each project.  
Similarly, Exhibit NS-23 shows the rate impact of the 46 basis point advanced 
technology adder, as applied to each project.

Finally, Ms. Vaughan sponsors Exhibits NS-24 through NS-27, which provide 
detailed information regarding the advanced technology investment associated with the 
345 kV Project and the SEMA Upgrade Projects.  These exhibits categorize 
expenditures associated with advanced technologies, and explain in detail the costs 
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included in each category.  Because construction of the 345 kV Project began prior to 
EPAct 2005, Exhibit NS-24 also contains an accounting of costs incurred through 
August 2005 which are not included in NSTAR’s request for an advanced technology 
adder.

Tariff Provisions:  NSTAR intends to recover the proposed incentive ROE 
adders through regional rates under the ISO-NE OATT.  On April 23, 2008, as 
supplemented on May 8, 2008, the New England PTOs submitted in Docket Nos. ER04-
157, et al., a compliance filing in response to the March 24 Rehearing Order containing 
proposed revisions to Attachment F of the ISO-NE OATT and the New England PTOs’ 
local tariffs.  The proposed revisions to Attachment F, if accepted by the Commission, 
would be adequate to accommodate NSTAR’s proposed ROE incentive requests in this 
proceeding, and no further tariff adjustments are necessary.  As per the requirements of 
Order No. 679, should the Commission grant NSTAR’s requests, NSTAR will make an 
annual Form 730 filing.  In this manner, NSTAR intends to implement the ROE 
incentives in the same manner that the Commission approved for Northeast Utilities.   

Information Required By 18 C.F.R. § 35.13:  Pursuant to the Commission’s 
regulations, NSTAR provides, to the extent not already provided elsewhere in this 
transmittal letter, the following information required by Sections 35.13(b) and (c) of the 
Commission’s regulations: 

 A description of the rate change and reasons for this filing is provided in Sections 
I, II, and III of this transmittal letter; 

 None of the costs related to this filing have been alleged in any administrative or 
judicial proceeding to be illegal, duplicative, or unnecessary costs that are 
demonstrably the product of discriminatory practices; 

 There are no services similar to those offered to compare with the rate change; 
and

 Revenue impact statements showing the effect of the ROE incentives for the 345 
kV Project and the SEMA Project on NSTAR’s annual transmission revenue 
requirements are included in Exhibits NS-22 and NS-23. 

Communications:  NSTAR requests that all communications regarding this filing 
be directed to the following individuals and that their names be entered on the official 
service list maintained by the Secretary for this proceeding: 
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Mary E. Grover, Esquire 
Assistant General Counsel 
NSTAR Electric & Gas Corporation 
800 Boylston Street 
Boston, MA  02199-8003 
Telephone:  617/424-2105 
Facsimile:  617/424-2733 
E-Mail:  mary.grover@nstar.com 

and

  Carmen L. Gentile, Esquire 
  Bruder, Gentile & Marcoux, L.L.P.  
  1701 Pennsylvania Ave, N.W. 
  Suite 900 
  Washington, D.C.  20006-5807 
  Telephone: 202/296-1500 
  Facsimile: 202/296-0627  
  E-Mail: clgentile@brudergentile.com 

Documents Submitted:

1. This Filing Letter;  

2. Exhibit List; 

3. Corporate Attestation; 

4. Verification of William E. Avera; 

5. Exhibits NS-1 - NS-4 and Exhibit NS-28 testimony of NSTAR witnesses; 

6. Technology Statement, Exhibit NS-14;  

7. Other NSTAR Exhibits, Exhs. NS-5 through NS-27, and NS-29 to NS-33; 
and

8. Workpapers of William E. Avera. 

Request For Waivers:  In addition, although NSTAR is providing the 
Commission with several revenue impact statements, NSTAR requests waiver of certain 
cost-of-service information that the Commission has granted in recent incentive cases.  
As noted above, NSTAR recovers its annual transmission revenue requirement through 
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the application of the RNS formula rates under the ISO-NE OATT, a Commission-
accepted formula rate.  The cost to NSTAR of the 345 kV Project and the SEMA Project 
will be included in rates through the application of the formula rate.  When this occurs, 
given the size of the investment, transmission rates will increase.  However, because 
the changes will be to the input to this Commission-approved formula rate, NSTAR does 
not need to submit the cost-of-service information referenced in 18 C.F.R. § 35.13 to 
support the rate increase for new transmission assets.65  Likewise, there is no need to 
provide cost-of-service information for the proposed incentive rates.  These incentive 
rates merely involve the application of different inputs to the Commission-accepted 
formula.  Thus, there is no need to submit, or benefit to be derived from, submitting the 
cost-of-service information in the Commission’s regulations including statements AA 
through BM.66

 Finally, NSTAR requests waiver of any Commission rule or regulation as may be 
necessary to permit the requested ROE incentives to be accepted by the Commission 
and made effective as requested.

Posting and Certificate of Service:  Pursuant to Section 35.2(d) of the 
Commission’s regulations, a copy of this filing is being served on representatives of the 
six state commissions in New England.  It is also available for public inspection, during 
regular business hours, in a convenient form and place, at the offices of NSTAR.  
NSTAR requests waiver of the requirement to post by mailing paper copies to 
customers under the ISO-NE OATT.  Waiver of paper service is consistent with the 
Commission’s decision to establish electronic service as the default method of service 
lists maintained by the Commission Secretary for Commission proceedings.  Electronic 
Notification of Commission Issuances, Order No. 653, 110 FERC ¶ 61,100 (2005).  
While Order No. 653 did not amend the posting requirements, application of its rules to 
                                           
65 See e.g., United Illuminating, 119 FERC ¶ 61,182 at PP 92-93 (granting waiver from sections 

35.13(a)(2)(iv); 35.13(d)(1) and (2); 35.13(d)(6) and section 35.13(h)); Southern California Edison 
Co., 122 FERC ¶ 61,187, at P 46 (granting waiver for Period I cost statements under section 
35.13(d) and certain Period II cost statements under section 35.13(h)); Baltimore Gas &Electric Co.,
120 FERC ¶ 61,084, at PP 72-73 (2007) (granting waiver of Commission’s regulations relating to 
filing of changes in rate schedules, including waiver of full Period I/Period II data requirements under 
sections 35.13(d)(1) and (2), waiver of the requirements to determine if a proposed change 
constitutes a rate increase based on Period I/Period II rates and billing determinants under section 
35.13(a)(2)(iv)); Duquesne, 118 FERC ¶ 61,087, at P 79 (2007) (waiving the requirements of 18 
C.F.R. § 35.13(a)(2)(iv); 35.13(d)(1) and (2) and 35.13(h)).  See also Boston Edison Co., 109 FERC 
¶ 61,300, at P 19 (2004), order on reh’g, 111 FERC ¶ 61,266 (2005); Allegheny Power Sys. 
Operating Cos., 111 FERC ¶ 61,308, at P 56 (2005); Idaho Power Co., 115 FERC ¶ 61,281, at P 20 
(2006). 

66  In accordance with Order No. 679, NSTAR will submit annual reports by April 18 of each year in 
compliance with the Commission’s reporting requirements related to new transmission construction. 












