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Agenda 

• Background 

– Study History 

– Review of Preferred and Preliminary Preferred Upgrades 

• Study Progress 

• Solution Assessment Update 

– Western Suburbs 

– Downtown Boston 
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Geographical Map of the Study Area 
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Study History 

5 

• Needs Assessment scope presented to PAC in May 

2008 

– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/may202008/index.html 

• Initial needs presented to PAC in January 2009 

– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/jan212009/index.html 

• Detailed preliminary needs and Notification of Solution 

Study discussed at PAC in July 2009 

– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/jul162009/index.html 

• Needs Assessment Status Update in December 2009 

– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/dec162009/index.html 
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Study History, cont. 

• Needs Assessment/Solution Study Status Update and 

Preliminary Discussion of Alternatives presented at PAC 

in March 2010 

– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2010/mar182010/index.html 

• Final “Greater Boston Area Transmission Needs 

Assessment” report posted in July 2010 

– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/index.html 
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Study History, cont. 

• Greater Boston Study Needs Assessment/Solution Study 

Status Update presented at PAC in December 2010 
– Grouped transmission solution alternatives into three areas 

• North of Boston 

• South of Boston 

• Central Area 

– Presented competing transmission alternatives for the areas to 

the north and south of Boston 

– Provided feasibility, cost, and technical assessment for the north 

and south competing transmission alternatives 

– Identified the preliminary preferred solutions for both the north 

and south areas 
– http://www.iso-ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2010/dec162010/index.html 
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Study History, cont. 

• Greater Boston Study Needs Assessment/Solution Study 

Status Update presented at PAC in June 2011 

– Completed the “Needs Assessment” phase by presenting short-

circuit assessment  and critical load level assessment for the 

Boston Area 

– Identified the preliminary preferred solution for the Lexington – 

Waltham 115 kV reliability need 

– Discussed the impact of Salem Harbor Non-Price Retirement 

• Established the five line re-conductoring projects in the North Shore 

as the Preferred Solution 

– Provided an update to the Solutions Study 
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Review of the North Solution 

• Preferred Solutions 

– Re-conductoring North Shore 115 kV Lines 

• Y-151, B-154N, C-155N, S-145, and T-146 

• Received PPA approval 

• Construction underway to meet the in-service date of May 31, 2014 

• Preliminary Preferred Solutions 

– Construct a 345 kV line Scobie-Tewksbury-Woburn 

• Open the Power St. to Pelham section of the Y-151 Line 

– Mystic to Wakefield Area 

• Construct a new 115 kV line between Wakefield and Everett  

• Re-conductor the Golden Hills to Everett F-158N & F-158S 115 kV Lines 

• Re-conductor Chelsea-Revere 128-518 115 kV line 

• Add a Chelsea 115 kV 54 MVAR Capacitor 

– Re-conductor the Tewksbury to Pinehurst M-139 & N-140 115 kV Lines 
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Review of the South Solution 

• Preferred Solution 

– Re-conductoring C-129N/201-502 and D-130/201-501 115 kV 

lines between Depot St. and Medway 

• Received PPA approval 

• Preliminary Preferred Solution 

– Construct a new 115 kV line between West Walpole and 

Holbrook  
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Review of the Central Solution 

• Preferred Solution 

– Re-conductor the Lexington-Waltham 320-507/508 115 kV lines 

• Received PPA approval 

• Construction occurred in 4th Quarter 2011 

• Placed in-service in January 2012 
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Study Progress 
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Study Progress Since June 2011 PAC 

• Continued the Central Area Solutions Study 

– Central Area Solution includes both the North and South area’s 

preferred and preliminary preferred solutions 

– Further divided the Central Area into the Western Suburbs and 

Downtown Boston areas 

• Western Suburbs 

– Developed and studied transmission alternatives 

– Finalized the Preliminary Preferred Alternatives 

• Downtown Boston 

– Developed and currently studying transmission alternatives 
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Study Progress, cont. 

• Central Area Solution Assessment also revealed an additional North 

Area need 

– Sandy Pond-Tewksbury 337 Line 345 kV overload 

• N-1-1 overload due to 

 

– Competing transmission alternatives include a new 345 kV line or re-

conductoring the existing line 

• Re-conductoring alternative estimate is approximately $19M 

• A parallel 345 kV line is estimated is approximately $73M 

• Selected the re-conductoring alternative 

– The re-conductoring of the Sandy Pond–Tewksbury 337 345 kV line has been 

added to the North Area Preliminary Preferred Solution 
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Solution Assessment Update 
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Western Suburbs Overview 

• The Western Suburbs 

consists of 

– Marlboro sub-Area 

• The 115 kV and 69 kV 

from Millbury towards 

Boston 

– Woburn-Waltham sub-

Area 

• The 115 kV from 

Woburn to Brighton 

– Sudbury sub-Area 

• The 115 kV extending 

north from Framingham 

and west from Waltham 
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Western Suburbs Needs  

• Marlboro sub-Area 

– Overloads on the 69 kV system 

between Fitch Road and 

Northboro Rd substations 

– Thermal overloads include 

• E-157 Millbury to East Main St. 

115 kV line 

– Low 115 kV and 69 kV voltages 

across the area  

– Marlboro Load Pocket 

•

 causes voltage collapse on 

the 69 kV system 

• Loss of approximately 550 MW 

of load 
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Western Suburbs Needs, cont. 

• Woburn-Waltham sub-

Area 

– Thermal overloads 

• 282-520/521 Waltham to 

Brighton 115 kV line 

• Woburn 345/115 kV 

Autotransformer 

• 533-508 Lexington to 

Hartwell 115 kV line 

– Low 115 kV voltages in 

the Burlington and 

Hartwell areas  

– Burlington/Hartwell Load 

Pocket 

• Loss of approximately 

220 MW of load 
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Western Suburbs Needs, cont. 

• Sudbury sub-Area 
– Thermal overloads 

• 433-507 Framingham to 

Speen St. 115 kV line 

– Sudbury load pocket 

• Loss of approximately 

300 MW of load 

19 



PAC Meeting – Jan 18, 2012 

Greater Boston Study Needs Assessment/Solution Study Status Update  

© 2012 ISO New England Inc. 

 

 

Western Suburbs Solutions Evaluation 

Process 

• Transmission alternatives for each of the 3 Western Suburb sub-areas were 

developed 

– 2 for Marlboro, 2 for Woburn-Waltham and 2 for Sudbury 

– The 6 sub-area alternatives were then combined to form eight alternatives for the 

Western Suburb area   

• Each of the 8 Western Suburbs alternatives was evaluated to assess overall 

system performance 

– Each Western Suburb alternative impacts the sub-Areas and the overall system 

performance 

• Additional common upgrades such as line re-conductorings, equipment 

replacement, and double circuit tower (DCT) separations were added 

• The system performance, cost and feasibility were then compared for each 

Western Suburb alternative to determine the Preliminary Preferred Upgrade 

for the Western Suburbs 
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Marlboro sub-Area Cost Comparison 

• Alternative 1 

– Converting the X-24 69 kV to 115 kV from Millbury to Northboro Rd. 

• Ancillary benefit of this alternative eliminates the need to refurbish X-24 Line 

due to asset condition 

– Re-conductor the 455-507 Northboro Rd. to Sherborn 115 kV Line 

– Re-conductor the E-157E Northboro Rd. to East Main St. 115 kV Line 

– Approximately $60M 

• Alternative 2 

– Build a new Sudbury to Hudson 115 kV line 

– Refurbish the X-24 Millbury-Northboro Rd. 69 kV Line (cost TBD) 

– Approximately $41M 
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Woburn – Waltham sub-Area Cost 

Comparison 

• Alternative 1 

– Reconfigure the Waltham 115 kV Substation 

• Consists of breaker openings, line re-terminations, and the addition of 

breakers 

• The Waltham phase shifters will control the flow onto the 282-520/521 

Waltham – Brighton 115 kV lines  

• Woburn – Lexington – Waltham – West Medway will be a free flowing path 

– Install a 2nd Woburn Auto 

– Construct a new 115 kV line between Woburn and Hartwell 

– Re-conductor 

• 211-508 Woburn-Burlington 115 kV Line 

– Terminal equipment upgrades 

• 320-507/508 Lexington-Waltham 115 kV lines 

– Approximately is $68M 
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Woburn – Waltham sub-Area Cost 

Comparison, cont. 

• Alternative 2 

– Install two new underground cables from Waltham to Brighton 

115 kV 

– Re-conductor 

• 433-507 Framingham- Speen St. 115 kV Line 

– Approximately $115M 

 

23 



PAC Meeting – Jan 18, 2012 

Greater Boston Study Needs Assessment/Solution Study Status Update  

© 2012 ISO New England Inc. 

 

 

Sudbury sub-Area Cost Comparison 

• Alternative 1 

– Sudbury 230/115 kV autotransformer 

– Terminal equipment upgrades at West Medway for higher ratings 

on the 282-602 West Medway-Sudbury 230 kV line   

– Approximately $25M 

• Alternative 2 

– Build a new Sudbury to Framingham 115 kV line 

– Sudbury 115 kV capacitor bank 

– Approximately $28M 
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Common Upgrades to all Combinations 

• Re-conductor 

– 533-508 Lexington-Hartwell 115 kV Line 

– E-157W Millbury-East Main Street 115 kV Line  

– W-23 Fitch Rd.-Woodside 69 kV Line 

– W-23W Woodside-Northboro Rd. 69 kV Line 

• Woburn 345/115 kV Auto replacement 

• Hartwell 115 kV 54 MVAR capacitor addition 

• X-24 / E-157W double circuit tower (DCT) separation 

• Approximately $22M 
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Western Suburbs Comparison of 

Combinations 

• Electrical performance 

– The eight combinations each satisfied the stated needs of the area 

– Ancillary benefits of various combinations such as reducing the size of a load 

pocket were considered 

• Cost 

– The combinations were ranked in order of cost  

– The rankings revealed two combinations that were much lower in total cost than 

the other six 

– Of the two remaining combinations, the only difference in the combination of 

upgrades was a Sudbury 230/115 kV Auto versus a Sudbury-Framingham 115 kV 

line 

• Feasibility 

– Determined that adding the Sudbury auto on an existing line was more feasible 

than adding a new 115kV line 

• The Sudbury 115kV Substation is adjacent to the West Medway-Waltham 230 kV line 

ROW   
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Preliminary Preferred Solution for the 

Western Suburbs 

• Marlboro sub-Area:  Alternative 2 selected 

– Build a new Sudbury to Hudson 115 kV line 

– Refurbish the X-24 69 kV Line 

• Waltham-Woburn sub-Area: Alternative 1 selected   

– Reconfigure the Waltham 115 kV Substation 

– Install a 2nd Woburn Auto 

– Construct a new line 115 kV Woburn to Hartwell 

– Re-conductor 211-508 115 kV line from Woburn-Burlington 

– Terminal equipment upgrades for the 320-507/508 Lexington-

Waltham 115 kV lines 
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Preliminary Preferred Solution for the 

Western Suburbs, cont. 

• Sudbury sub-Area:  Alternative 1 selected 

– Sudbury 230/115 kV autotransformer 

– Terminal equipment upgrades at West Medway for higher ratings 

on the 282-602 West Medway-Sudbury 230 kV line   

 

28 



PAC Meeting – Jan 18, 2012 

Greater Boston Study Needs Assessment/Solution Study Status Update  

© 2012 ISO New England Inc. 

 

 

Western Suburbs Preferred Solution – One Line 

Representation 

The Woburn Auto replacement, 69kV upgrades and the DCT separation are not shown  
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Western Suburbs Preliminary Preferred 

Solution Cost 

• The overall cost for these upgrades is approximately 

$156M plus the cost of the X-24 Millbury-Northboro Rd. 

69 kV refurbishment 
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Downtown Boston Overview and Needs 

• Numerous 115 

kV cable 

overloads 

• Short Circuit 
–  

 

 

 

  

– Duty at Brighton 

115 kV and K 

St. 115 kV 

between 90% 

and 100% 
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Downtown Boston Solution Progress 

• All potential solutions based on the preliminary preferred solutions 

for the North, South and Western Suburbs areas 

• Started with a Short-Circuit Screening 

– Evaluated options to address base case short-circuit over-duties and 

potential over-duties introduced by central area upgrades 

• Splitting substations 

• Opening breakers and/or circuit switchers 

• Moving Mystic 9 generation to 345 kV 

– Developed four upgrade plans based on short circuit options noted 

above 

• Added transmission to address remaining thermal issues 

• Iterative process among: 

– Steady State Assessment 

– Stability Screening 

– Short-Circuit Assessment 
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Potential Downtown Area Transmission 

Alternatives 

• Potential 345 kV line additions 

– Mystic-K St. 345 kV with K St. phase shifter 

– Wakefield-Ward Hill 345 kV 

– Wakefield-Woburn 345 kV 

• Line re-conductorings 

• The combination on short circuit options and 

transmission alternatives results in 12 variations of 

transmission topologies being evaluated 
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Next Steps 

• Finalize the Downtown Area Solution Assessment 

• Selection of the preferred solutions for the remaining 

Downtown Area needs expected in the 2nd Quarter of  

2012 
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Questions 

or 

Comments 




