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Executive Summary 

National Grid, Northeast Utilities, and ISO New England (ISO) formed a working group to conduct 

the studies necessary to develop a 10-year plan for transmission system improvements for the 

southern New England (SNE) region. The 10-year plan specifically addresses western and central 

Massachusetts (particularly the Springfield area), Rhode Island, and eastern and central Connecticut. 

  

The objective of this 10-year plan is to ensure that the SNE region continues to comply with criteria 

and reliability standards established by the North American Electric Reliability Corporation (NERC), 

the Northeast Power Coordinating Council (NPCC), and the ISO.
1
 These criteria and standards define 

regional transmission requirements and transmission-transfer capabilities with respect to stability, 

steady state, and fault-current conditions. They are in place to ensure, for the long term, that the 

regional transmission system serving New England is robust and flexible, reliably delivers power to 

customers under a wide range of projected future system conditions, and is able to address reasonably 

foreseeable contingencies.  

 

The working group developed the transmission system improvements described in this analysis in 

conjunction with the ISOôs 10-year regional system planning process, which showed the likelihood of 

portions of the SNE region not meeting the criteria and standards by 2009.
2
 A full explanation and 

review of the criteria, the results of the analysis, and the statement of need for the SNE transmission 

system are contained in the January, 2008, report, Southern New England Transmission Reliability 

(SNETR) Report 1ðNeed Analysis (Needs Analysis).
3
  

 

This report, Report 2ðOptions Analysis, describes the results of the working groupôs analysis of the 

options that address the needs identified in the Needs Analysis. The Options Analysis explains how 

the options were developed to meet the identified needs, describes the main features of the solutions, 

and compares the solutions in terms of system performance characteristics. As shown in this report, a 

number of the potential solutions would ensure reliable system performance for the SNE region for 

the time periods under study. 

                                                 
1The ISO system must comply with NERC and NPCC criteria and standards and ISO planning and operating procedures. As 

certified by the Federal Energy Regulatory Commission in 2006, NERC is the ñelectric reliability organizationò (ERO) 

whose mission is to improve the reliability and security of the bulk power system in North America. Information on NERC 

requirements is available online at http://www.nerc.com (Princeton, NJ: NERC, 2007). NPCC is the cross-border regional 

entity and criteria services corporation for northeastern North America. NPCCôs mission is to promote and enhance the 

reliable and efficient operation of the international, interconnected bulk power system in the geographic area that includes 

New York State, the six New England states, and the Ontario, Québec, and the Maritime provinces of Canada. Additional 

information on NPCC is available online at http://www.npcc-cbre.org/default.aspx (New York: NPCC Inc., 2007). 

Information about ISO New England Planning Procedure No. 3 (PP 3), Reliability Standards for the New England Area Bulk 

Power Supply System, is available online at http://www.iso-ne.com/rules_proceds/isone_plan/PP3_R3.doc (Holyoke, MA: 

ISO New England, 2006). 

2 Summaries of the ISOôs projections for the southern New England transmission system have appeared in the 2005, 2006, 

and 2007 Regional System Plans (RSPs) as well as previous yearsô Regional Transmission Expansion Plans. These reports 

are available online at http://www.iso-ne.com/trans/rsp/index.html. 

3 The Southern New England Transmission Reliability (SNETR) Report 1ðNeeds Analysis can be obtained by contacting 

ISO Customer Service at 413-540-4220 or custserv@iso-ne.com. 

http://www.nerc.com/


 

New England EastïWest Solutions     June 2008 

 Report 2: Options Analysis 

ii  

Development and Assessment of Plan Components and Options 

The first step for this study was to establish the design objectives for the future southern New 

England transmission system based on the reliability deficiencies identified in the Needs Analysis. 

Using these design objectives, the working group developed and evaluated a combination of 

complementary options for upgrading the system to meet the identified performance objectives during 

the long-term planning horizon. 

 

In formulating each option, the working group considered more than just the performance of the 

option under specific conditions. It also considered the relationship that each option could have with 

other components of the comprehensive solution for the SNE region, with other elements of the 

transmission system, and with the regional transmission system as a whole. Consideration of these 

relationships ensured that the development of a ñsolutionò was comprehensive and did not have an 

adverse impact on other parts of the bulk transmission system. These relationships led the working 

group to develop an approach to solving the SNE regionôs needs with these four components: 

 

 Interstate ComponentðThis component provides an additional link between 

Massachusetts, Rhode Island and Connecticut or, in one case, just between Rhode Island and 

Connecticut, and improves regional transfer capabilities. Initial brainstorming sessions among 

working group members resulted in 17 options for the Interstate component, of which five 

viable options remain.  

 Rhode Island ComponentðThis component increases Rhode Islandôs access to New 

Englandôs 345 kV bulk transmission system and eliminates both thermal overloads and 

voltage violations. Three options (two Interstate options plus one independent option) were 

developed to better connect Rhode Island to the rest of the system, three options were 

developed to extend these new facilities farther into the major load center in southwest Rhode 

Island, and two options were developed to bring an additional source into the 115 kV load 

center from the east. 

 Connecticut EastïWest ComponentðThis component provides an additional link between 

western and eastern Connecticut and improves system transfer capabilities between these 

areas. Initially, four options were developed for this component. One option was eliminated 

as a result of poor performance, which left three options for further study. 

 Springfield ComponentðThis component eliminates both thermal and voltage violations in 

the Springfield area while increasing the areaôs access to the 345 kV bulk transmission 

system. The number of 345 kV options for the Springfield component was limited; however, 

35 options were initially developed because a number of possible 115 kV solutions would 

work well with any of the 345 kV options, which created a multiplicative effect. Three 

345 kV options remain, each having four 115 kV variations, for a total of 12 potential 

solutions.  

 

Developing the options for each of these four components has been an iterative process for the 

working group. Options that appeared to be capable of mitigating reliability concerns were 

formulated and then analyzed for compliance with design criteria and objectives. Additional 

modifications were formulated as necessary and then the option was reevaluated. This step was 

repeated until either the option was clearly workable or was determined to be not viable or not 

practical because it would require too many modifications. 



 

New England EastïWest Solutions     June 2008 

 Report 2: Options Analysis 

iii  

Component Options that Exhibited Superior Performance 

In each of the four components, most of the options that were found to meet or exceed the system 

criteria and objectives involve adding new 345 kV transmission lines, although all the upgrades 

associated with the four components also include 115 kV facilities and autotransformers. 

Interstate Component Options 

The Interstate component serves to strengthen the ties between the southern New England states and 

increase the ability to move power between eastern New England and western New England. For the 

five Interstate options that exhibited superior performance in meeting system criteria and objectives, 

the new 345 kV lines that would act as the óbackboneô for the options are listed below.  

 

 Interstate Option Aða new 345 kV line from the Millbury, MA, substation to the West 

Farnum, RI, substation and then to the Lake Road, CT, substation and terminate at the Card, 

CT, substation  

 Interstate Option Bða new 345 kV line from the West Farnum substation to the Kent 

County, RI, substation and then to the Montville, CT, substation. (The line from the West 

Farnum substation to the Kent County substation is part of the Rhode Island component.) 

 Interstate Option Cða new 345 kV line from the Millbury substation to the Carpenter Hill, 

MA, substation and terminate at the Manchester, CT, substation 

 Interstate Option Dða new 345 kV line from the Millbury substation to the Carpenter Hill 

substation to the Ludlow, MA, substation to the Agawam, MA, substation to the North 

Bloomfield, CT, substation. (The line from the Ludlow substation to the Agawam substation 

to the North Bloomfield substation is part of the Springfield component.)  

 Interstate Option Eða new 1,200 MW high-voltage direct-current (HVDC) tie between the 

Millbury substation and the Southington, CT, substation 

Rhode Island Component Options 

The Rhode Island component upgrades would serve three basic functions: (1) bring an additional 

source (in the form of a new transmission line) into Rhode Island, (2) extend a second source 

(transmission line) to the southwest area of Rhode Island, and (3) add a new source (345/115 kV 

autotransformer) from the east into the 115 kV load center.  

 

Bringing an additional source into Rhode Island is handled as part of Interstate Options A and B or by 

installing a second Sherman Road, RIïWest Farnum 345 kV line as part of Interstate Options C, D, 

and E. 

 

The addition of a second West FarnumïKent County 345 kV line proved to be the most cost-effective 

option for extending a second source to the southwest area. Adding 115 kV lines and upgrades proved 

unable to support the loss of the existing West FarnumïKent County 345 kV line.  

 

Similarly, adding a new 345/115 kV substation into the 115 kV system from the east side proved to 

be the most effective option for eliminating the 115 kV voltage concerns that had been identified and 

forecast. This new substation would be looped into the existing 345 kV line (the 303 line) that 

extends from Brayton Point to ANPïBellingham. The 115 kV lines that currently tie the South 

Wrentham substation to the Brayton Point substation (the 181 and 182 lines) also would be looped 

into this new substation under this option.  
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Connecticut EastïWest Component Options 

The Connecticut EastïWest component increases the ability to move power between eastern and 

western Connecticut. It can be thought of as an extension to the Interstate component by helping to 

move power from eastern to western New England, and vice versa, depending on the dispatch of 

existing generation and on the location of future generators. The three options for the Connecticut 

EastïWest component that exhibited superior performance are as follows: 

 

 Option Aða new 345 kV line from Manchester to Southington 

 Option Bða new 345 kV line from Manchester to Scovill Rock and from Berlin to Hans 

Brook Junction 

 Option Cða new 345 kV line from North Bloomfield to Frost Bridge 

Springfield Component Options 

The Springfield component reduces Springfieldôs dependence on internal generation by increasing the 

areaôs access to the 345 kV bulk transmission system and eliminates the thermal and voltage criteria 

violations of the area. The three options for the Springfield component that exhibited superior 

performance in meeting these objectives are as follows: 

 

 Option Aða new 345 kV line from Ludlow to Agawam to North Bloomfield 

 Option Bða new 345 kV line from Ludlow to North Bloomfield 

 Option Cða new 345 kV line from Ludlow to Manchester 

Relationships among Components and Options 

The relationships among the four components and options are as follows: 

 

 Interstate ComponentðThe preferred Interstate option can be selected without respect to 

other component selections; however, this selection will dictate some of the Rhode Island 

component selections. Interstate Option E, which adds a HVDC line from the Millbury 

substation to the Southington substation, obviates the need for a separate 345 kV line to 

mitigate Connecticut EastïWest constraints.  

 Rhode Island ComponentðAs stated, some of the system improvements that make up the 

Rhode Island options depend on which Interstate option is selected (as shown in Appendix A, 

Table A-2). Therefore, the Interstate option selected will directly affect which Rhode Island 

option is selected. Some of the improvements of the Rhode Island component options are 

independent of the selections for any of the other components of the plan.  

 Connecticut EastïWest ComponentðThe improvements for the Connecticut EastïWest 

component options are independent of the selections for any of the other component options. 

However, as stated, the selection of Interstate Option E would obviate the need for a 

Connecticut EastïWest 345 kV option, since it would satisfy the reliability need for both the 

Interstate and the Connecticut EastïWest components. 

 Springfield ComponentðThe improvements for the Springfield component are independent 

of the preferred Interstate option unless Option D is selected. In this case, additional 

Springfield area upgrade(s) would be required. This component is independent of the Rhode 

Island and Connecticut EastïWest Component options. 
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Next Steps 

The next part of the process is for the participating transmission owners to analyze the environmental 

impacts, cost, constructability, and routing for each option of each component. Once this information 

is gathered and analyzed, preferred options for each of the four plan components can be identified. 
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