
2009 Vermont Long-Range Transmission Plan 

 

 
 
 
 
 
 
 

July 1, 2009 

Vermont Electric Power Company, Inc. 
VELCO 

 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

Letter from VELCO CEO, John Donleavy 

!"#$ %"$&'()"$*

+,"-)$.-.)/ .(-$"#0.(1,/ 2'3"$0 '4$ ,.5"06 7" 8"2"(8 '( .)6 9:" ;#-<;'(" '= ):" -'&2,.-#)"8 &#-:.(" ):#) 2$'5.8"0
40 $",.#;," ","-)$.- 0"$5.-" .0 ):" )$#(0&.00.'( 0/0)"&6 %"$&'() +,"-)$.- >'3"$ ?'&2#(/ @%+A?BC -'(0)$4-)0D '3(0
#(8 '2"$#)"0 ):" 0)#)"E0 )$#(0&.00.'( 0/0)"& #(8 &40) "(04$" ):" .()"1$.)/ '= ):.0 -$.).-#, .(=$#0)$4-)4$"6 B4$ 84)/
)' "(04$" $",.#;.,.)/ $"F4.$"0 40 )' .8"().=/ 2')"().#, )$#(0&.00.'( 0/0)"& 2$';,"&0 "#$,/ "('41: )' =4,,/ -'(0.8"$
0',4).'(0 '):"$ ):#( )$#(0&.00.'(D )' 0:#$" '4$ =.(8.(10D #(8 .(-'$2'$#)" ):" =""8;#-< '= %"$&'()"$06

9:.0 8'-4&"() .0 %+A?BE0 GHHI %"$&'() A'(1JK#(1" 9$#(0&.00.'( >,#(6 L) ,''<0 '4) GH /"#$0 )' .8"().=/ 2')"().#,
$",.#;.,.)/ 2$';,"&0 #(8 ):".$ )$#(0&.00.'( 0',4).'(0 #(8 0"$5"0 #0 ):" =.$0) 0)"2 ='$ #88.).'(#, 3'$< )' #(#,/M" N'(
9$#(0&.00.'( O,)"$(#).5"0 @N9O0C 04-: #0 ,'-#, 1"("$#).'( #(8 "("$1/ "==.-."(-/6 9:" >,#( 2$'2'0"0 GP 2')"().#,
)$#(0&.00.'( 0',4).'(0* 0.Q ,.(" $".(='$-"&"()0D 3.): -'&;.("8 ,"(1): '= #;'4) PH &.,"0D #(8 RI 04;0)#).'(
2$'S"-)06 9')#, -'0) .0 #( "0).&#)"8 PHH &.,,.'( )' '(" ;.,,.'( 8',,#$06 9:" GH /"#$ 2,#((.(1 :'$.M'( #=='$80 #&2,"
).&" )' "Q#&.(" N9O0 ):#) &#/ &#<" .) 2'00.;," )' #5'.8 '$ 8",#/ ):" (""8 ='$ 0'&" )$#(0&.00.'( $".(='$-"&"()6

%+A?B 8"5",'2"8 ):" 8$#=) >,#( 3.): ):" :",2 #(8 .(24) '= &#(/ 0)#<":',8"$0 ):$'41: # ("3 -',,#;'$#).5"
2,#((.(1 2$'-"00 #22$'5"8 ;/ %"$&'()E0 >4;,.- T"$5.-" U'#$8 @>TUC .( GHHV6 9:" >TU -$"#)"8 3:#)E0 -#,,"8 ):"
%"$&'() T/0)"& >,#((.(1 ?'&&.))"" @%T>?C6 9:" %T>?D 3:'0" .(24) :",2"8 0:#2" ):" 2,#(D -'(0.0)0 '=
$"2$"0"()#).5"0 =$'& # ;$'#8 -$'00 0"-).'( '= .()"$"0)0 .(-,48.(1 4).,.)."0D $"0.8"().#, -'(04&"$0D ;40.("00
-'(04&"$0D #(8 "(5.$'(&"()#, 2$')"-).'(6

L( O2$., #(8 W#/D %+A?B $"#-:"8 '4) )' ):" 24;,.-D #.8"8 ;/ ):" T(",,.(1 ?"()"$ ='$ X'5"$(&"()D ):$'41: 0.Q 24;,.-
='$4&0 #$'4(8 %"$&'() #(8 #( '( ,.(" -'&&"() 2$'-"006 9:" .(24) 1#):"$"8 ):$'41: ):'0" &"#(0 :#0 ;""(
.(-'$2'$#)" .()' ):.0 $"2'$) ;/ ):" #88.).'( '= # ("3 T"-).'( G ):#) 8.0).,,0 ):" 24;,.- 8.#,'14" .()' RY ):"&"0D #(8
):$'41: '):"$ "8.)0 )' ):" 8'-4&"()6

B(" ):"&" 3" :"#$8 -,"#$,/ 3#0 ):" 24;,.-E0 8"0.$" )' 0"" ):" 3:'," 2.-)4$" '= 2')"().#, )$#(0&.00.'( 2$'S"-)0Z
(') S40) ):" $",.#;.,.)/ 0',4).'(0 ):#) #$" ):" :"#$) '= ):.0 >,#(6 !4$.(1 ):" 0.Q &'():0 '= 24;,.- 8.#,'14" '( ):"
8$#=)D 0' -#,,"8 ["-'('&.- )$#(0&.00.'(\ 2$'S"-)0 ):#) 0""< )' ;$.(1 $"("3#;," "("$1/ )' &#$<")D #(8 ):" 2')"().#,
):#) 04-: 2$'S"-)0 3'4,8 -'&" ):$'41: %"$&'() :#0 "&"$1"8 #0 # -"()$#, )$#(0&.00.'( .004" .( ):" N"3 +(1,#(8
$"1.'(6 B4$ 0)#)" ,."0 ;")3""( $"("3#;," "("$1/ 0'4$-"0 '( '4$ ;'$8"$0 #(8 ):" -40)'&"$0 3:' (""8 ):"& )' '4$
0'4):6 L()"$"0) .( -'(("-).(1 -40)'&"$0 3.): $"("3#;," "("$1/ .0 0' 0)$'(1 -'&2#(."0 '):"$ ):#( %+A?B &#/
2$'2'0" )$#(0&.00.'( 2$'S"-)0 ='$ %"$&'()6 X.5"( ):" -$.).-#, (#)4$" '= ):.0 .004"D ):" 8.0-400.'( '= "-'('&.-
)$#(0&.00.'(E0 0)#)40 :#0 ;""( "Q2#(8"8 0.1(.=.-#(),/D #(8 %+A?B "Q2"-)0 )' ;$'#8"( # 24;,.- 8.0-400.'( '= ):"
.004" .( ):" -'&.(1 &'():06

%+A?BE0 $"02'(0.;.,.)/ .0 )' &'5" 2'3"$ #(8 &#.()#.( ):" .()"1$.)/ '= ):" )$#(0&.00.'( 1$.86 7" "&;$#-" #,,
'2).'(0 ):#) "(04$" 0/0)"& $",.#;.,.)/6 7" #,0' <('3 ):#) 24;,.- "(1#1"&"() 3'$<0Z ):.0 =.(#, GHHI >,#( .0 0)$'(1"$
='$ ):" 24;,.- 8.#,'14" ):#) :#0 )#<"( 2,#-" 84$.(1 ):" 2#0) 0.Q &'():06 U4) .) .0 S40) ):" =.$0) 0)"26 7" ('3 ,''<
='$3#$8 )' ;4.,8.(1 '( ):" >,#(E0 ='4(8#).'( )' #88$"00 ):" .(8.5.84#, $",.#;.,.)/ .004"0 .) .8"().=."0 ):$'41:
-',,#;'$#).'( 3.): ):" 4).,.)."0 #(8 ):" %T>?D #(8 ):$'41: 24;,.- "(1#1"&"()6

T.(-"$",/D

]':( ]6 !'(,"#5/
>$"0.8"() #(8 ?:."= +Q"-4).5" B==.-"$D %+A?B

 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

Table of Contents 

1 OVERVIEW ........................................................................................................................................................ 1

2 RESPONSES TO PUBLIC INPUT ON THE PLAN ....................................................................................... 5

3 THE TRANSMISSION PLANNING PROCESS ........................................................................................... 13

3.1 NEW ENGLAND TRANSMISSION SYSTEM AND OPERATIONS ........................................................................ 13

3.2 KEY TRANSMISSION PLANNING AND OPERATING CRITERIA ....................................................................... 14

3.3 ELECTRIC DEMAND AND TRANSMISSION PLANNING ................................................................................... 15

3.4 VERMONT’S TRANSMISSION PLANNING AND DOCKET 7081 PROCESS ........................................................ 17

4 RELIABILITY ISSUES AND SOLUTIONS ................................................................................................. 21

4.1 RELIABILITY ISSUES IDENTIFIED ................................................................................................................. 21

4.2 PROPOSED TRANSMISSION SOLUTIONS ....................................................................................................... 24

4.3 NON-TRANSMISSION ALTERNATIVES (NTA) .............................................................................................. 29

5 INDUSTRY DYNAMICS ................................................................................................................................. 33

5.1 DEMAND AND USAGE REDUCTION .............................................................................................................. 34

5.2 RENEWABLE ENERGY RESOURCES .............................................................................................................. 35

5.3 CONVENTIONAL GENERATION .................................................................................................................... 36

5.4 OTHER TRANSMISSION DRIVERS ................................................................................................................. 37

5.5 FUNDING OF TRANSMISSION AND ITS ALTERNATIVES ................................................................................. 38

APPENDIX 1: VERMONT SYSTEM PLANNING COMMITTEE COMMENTS ............................................ 41

APPENDIX 2: TRACKING OF DOCKET 7081, PARAGRAPH 28 REQUIREMENTS FOR LONG-RANGE 

TRANSMISSION PLAN........................................................................................................................................... 45

APPENDIX 3: GLOSSARY ..................................................................................................................................... 47

APPENDIX 4: LIST OF EXTERNAL WEBLINKS .............................................................................................. 52

THE FOLLOWING ATTACHMENTS ARE BOUND SEPARATELY FROM THE PLAN 

ATTACHMENT 1 COMMENTS OF THE VERMONT SYSTEM PLANNING COMMITTEE ON THE TECHNICAL ANALYSIS 

ATTACHMENT 2 VERBATIM RECORD OF PUBLIC COMMENTS 

ATTACHMENT 3 SUBSYSTEM ASSESSMENT LIST

 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

1 Overview 

9:.0 8'-4&"() .0 ):" 2$'84-) '= &'():0 '= 24;,.- .(24) 2$"-"8"8 ;/ &'():0 '= 2,#((.(16 9:.0 =.(#,
5"$0.'( .(-'$2'$#)"0 %"$&'() T/0)"& >,#((.(1 ?'&&.))"" @%T>?C #(8 24;,.- .(24) .( 0"5"$#, 3#/06
T"-).'( G :#0 ;""( #88"8 )' ,.0) #(8 $"02'(8 )' ):" .(24) $"-".5"8 84$.(1 24;,.- ='$4&0 :",8 .( O2$., #(8
W#/6 W.('$ -:#(1"0 :#5" ;""( &#8" )' ):" ;'8/ '= ):" 8'-4&"()6 O ("3 O22"(8.Q G .(8"Q"0 ):"
,'-#).'( '= .(='$&#).'( $"F4.$"8 ;/ >4;,.- T"$5.-" U'#$8 @>TUC !'-<") VH^R6 N"3 O))#-:&"()0 R #(8 G
-'()#.( # -'&2,")" $"-'$8 '= -'&&"()0 $"-".5"8 =$'& ):" %T>? #(8 ):" 24;,.- $"02"-).5",/6 _.(#,,/D
O))#-:&"() Y ,.0)0 ):" 0)#)40 '= 04;)$#(0&.00.'( 0/0)"& #00"00&"()6

W#.()#.(.(1 # $",.#;," ","-)$.- 0/0)"& .(5',5"0 -#$"=4, ,'(1 $#(1" 2,#((.(16 +5"$/ ):$"" /"#$0 %+A?BD ):"
'3("$ #(8 '2"$#)'$ '= %"$&'()E0 !"#$%&'%%'($R 0/0)"&D 2"$='$&0 # 8")#.,"8 #(#,/0.0 ):#) .8"().=."0
$",.#;.,.)/ -'(-"$(0 #(8 ):" )$#(0&.00.'( #,)"$(#).5"0 )' #88$"00 ):'0" -'(-"$(06 9:" 24$2'0" '= ):.0
>,#( .0 )' 2$"0"() ):" <"/ =.(8.(10 =$'& ):" &'0) $"-"() #(#,/0.0 #(8 )' 24) ):" =.(8.(10 .( -'()"Q)6

%+A?BE0 2,#((.(1 &40) ;#,#(-" ):$"" =4(8#&"()#, )"(0.'(06 9:" =.$0) .0 ):" )"(0.'( ;")3""( 0)#)" #(8
="8"$#, $"14,#).'(0 ):#) #$" (') -'&2,")",/ -'&2,"&"()#$/6 _"8"$#, 2',.-/ 0")0 "Q2,.-.)D &#(8#)'$/
$",.#;.,.)/ -$.)"$.# ='$ )$#(0&.00.'( 0/0)"& 8"0.1(D 3:.," 0)#)" 2',.-/ .0 &4-: ,"00 "Q2,.-.) #(8 &'$"
8.5"$0" .( .)0 -$.)"$.# ='$ "5#,4#).(1 )$#(0&.00.'( 421$#8"0 #1#.(0) '):"$ #,)"$(#).5"06 T"-'(8D 0)#)"
0)#(8#$80 =#5'$ )$#(02#$"(-/ #(8 =4,, 24;,.- 8.0-,'04$" #;'4) )$#(0&.00.'( 2,#((.(1 3:.," ="8"$#, $4,"0
1'5"$(.(1 )"'!'*#+ ,$-"./ 0$1"#%!"2*!2"- 0$1("&#!'($ )$"#) 8")#.,"8 )$#(0&.00.'( 2,#((.(1 8#)# #0
0"(0.).5" .(='$&#).'( ):#) &40) ;" 2$')"-)"8 )' 14#$8 :'&",#(8 0"-4$.)/6 9:.$8D 3:.," ):" 2,#/.(1 =.",8
.0 &'$" ,"5", ):#( .( ):" 2#0)D $"1.'(#, )$"#)&"() '= )$#(0&.00.'( 0',4).'(0 #(8 ):".$ #,)"$(#).5"0D "("$1/
"==.-."(-/ #(8 .-$-"#!'($D 8' (') "(S'/ ):" 0#&" ,"5",0 '= -'0) 0422'$)6 9:" ;#,#(-" #&'(1 ):"0"
=#-)'$0 .0 #88$"00"8 .( 5#$.'40 2,#-"0 ):$'41:'4) ):" >,#(6

T.(-" GHH`D ):" ,#0) ).&" # )$#(0&.00.'( #(#,/0.0 3#0 24;,.0:"8D ):"$" :#5" ;""( 0.1(.=.-#() -:#(1"0 )'
):" 2,#((.(1 2$'-"006 L( # $"14,#)'$/ 2$'-""8.(1 -#,,"8 !'-<") VH^RD %+A?B #(8 '):"$ 2#$)."0 8"5",'2"8
# ("3 #22$'#-: )' "(1#1.(1 ):" 24;,.- #(8 '):"$ $"2$"0"()#).5"0 .( ):" 2,#((.(1 2$'-"006 B):"$
&'8.=.-#).'(0 3"$" &#8" .( :'3 ):" #(#,/0.0 .)0",= .0 -'(84-)"8D 04-: #0 .(-'$2'$#).(1 &#(8#)'$/
(#).'(#, 0)#(8#$80 ):#) ;"-#&" "=="-).5" .( GHHV #(8 "Q)"(8.(1 ):" 2,#((.(1 :'$.M'( )' GH /"#$06

B(" <"/ #004&2).'( .( ):" )$#(0&.00.'( #(#,/0.0 .0 ):#) %"$&'()E0 2"#< ","-)$.- 3-&#$3 3.,, 1$'3 ;/ Ga
2"$-"() =$'& GHH^ )' GHG^D $"2$"0"().(1 #( #((4#,.M"8 1$'3): $#)" '= R6R 2"$-"()6 O('):"$ &#S'$ #(8
2"$:#20 &'$" 0.1(.=.-#() =#-)'$ 8$.5.(1 ):" (""8 ='$ ("3 $".(='$-"&"()0 )' ):" )$#(0&.00.'( 0/0)"& .0
):" &#(8#)'$/ (#).'(#, $",.#;.,.)/ 0)#(8#$80 .&2'0"8 '( ):" .(840)$/ .( GHHV6 9:"0" 0)#(8#$80 -#$$/ #
=.(" '= 42 )' bR &.,,.'( 2"$ 8#/ 2"$ 5.',#).'( ='$ ('( -'&2,.#(-"6 9:" 0)#(8#$80 $"F4.$" # )$#(0&.00.'(
0/0)"& -#2#;," '= $",.#;,/ )$#(0&.)).(1 4(5-" '5"$ # 3.8" $#(1" '= "Q2"-)"8 '2"$#).(1 -'(8.).'(0D 04-:
#0 ):" ,'00 '= )3' &#S'$ -'&2'("()0 '= ):" 0/0)"&6

R c.1:,.1:)"8 )"$&0 #$" .(-,48"8 .( ):" 1,'00#$/ #) ):" ;#-< '= ):" >,#(6 L( ):" '(,.(" 5"$0.'(D ):"0" #$" :'),.(<06

1 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

9:" GHHI #(#,/0.0 .8"().=."8 GY )$#(0&.00.'( 2"$='$&#(-" .004"0 ):#) $"F4.$" $".(='$-"&"() )' -'&2,/
3.): $",.#;.,.)/ #(8 2,#((.(1 0)#(8#$806 93"()/ =.5" ("3 !"#$%&'%%'($ %/%!-& "-'$1("*-&-$!% 3"$"
.8"().=."8 )' #88$"00 ):" GY .8"().=."8 "-+'#6'+'!/ 3-1'*'-$*'-%6 9:"0" $".(='$-"&"()0 8"0-$.;" ):"
2')"().#, )$#(0&.00.'( 0',4).'(0 )' ):" .8"().=."8 8"=.-."(-."0D 0:'4,8 .) ;" 8")"$&.("8 ):$'41: ):"
2,#((.(1 2$'-"00 ):#) )$#(0&.00.'( .0 ):" ;"0) #,)"$(#).5"6

9:" (4&;"$0 '( ):" &#2 .(
_.14$" R R #$" <"/0 )' ):"
,'-#).'(0D )/2" #(8 ).&.(1 '=
):" 2$'2'0"8 $".(='$-"&"()06
@T"" 2#1"0 G` GVD _.14$" a PD
='$ 8"0-$.2).'(0 '= ):"
(4&;"$"8 2$'S"-)06C B= ):" GP
2$'S"-)0D 0.Q .(5',5"
)$#(0&.00.'( ,.("0D #(8 ):"
$"0) #$" 04;0)#).'( $",#)"86
9:" %26%!#!'($ $".(='$-"&"()0
.(5',5" ):" #88.).'( '=
"F4.2&"() )' "Q.0).(1
=#-.,.)."0D #(8 0'&").&"0 ):"
"Q2#(0.'( '= "Q.0).(1 =#-.,.)."06
B= ):" 0.Q )$#(0&.00.'( ,.("
2$'S"-)0D 2$'S"-)0 YU #(8 RI
.(5',5" ("3 ,.("0D 3:"$"#0 ):"
'):"$ 2$'S"-)0 2$'2'0"
$";4.,8.(1 "Q.0).(1 ,.("0 )' #
:.1:"$ -#2#-.)/6

Figure 1-1. Proposed transmission related project locations.
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'( ):" 8$#=) 2,#(6 9:" 8"0-$.2).'(D "5#,4#).'( #(8 '4)-'&"0 '= ):"0" &"").(10 .0 #5#.,#;," '( ):" %+A?B
3";0.)" #) 33365",-'6-'&h24;,.-'4)$"#-:6 N"Q) 0)"20 .( ):" 2$'-"00 3.,, "()#., =4$):"$ 0)48/ '=
)$#(0&.00.'( #(8 $($ !"#$%&'%%'($ #+!-"$#!'8-% @:;<%= )' ):" 2$'2'0"8 )$#(0&.00.'( 2$'S"-)0D 3:"$"
#22,.-#;,"6 L= # 2$'2'0"8 )$#(0&.00.'( 2$'S"-) .0 8")"$&.("8 )' ;" ):" ;"0) #,)"$(#).5"D ):" 2$'S"-) 3.,,
4(8"$1' #88.).'(#, 8")#.,"8 0)48/ #(8 "Q)"(0.5" $"5."36 9:" 2,#((.(1 2$'-"00 #().-.2#)"0 24;,.- .(24)
.()' "#-: '= ):"0" 0)"20D #0 3",, #0 '22'$)4(.)."0 ='$ 24;,.- .(24) 3:"( #(8 .= #(/ 2$'S"-) .0 $"#8/ ='$ #
2"$&.) #22,.-#).'( )' ):" >TU6
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2 Responses to Public Input on the Plan 

%+A?B -'(84-)"8 #( "Q)"(0.5" 24;,.- "(1#1"&"() 2$'-"00 )' 1#):"$ .(24) '( ):" GHHI %"$&'() A'(1
K#(1" 9$#(0&.00.'( >,#(e>4;,.- K"5."3 !$#=)6G _$'& O2$., GV ):$'41: W#/ RID %+A?B :'0)"8 0.Q 24;,.-
='$4&0 '( ):" >,#( .( ,'-#).'(0 #$'4(8 ):" 0)#)"D 3:.-: 3"$" -'(5"("8 3.): ):" #00.0)#(-" '= ):"
T(",,.(1 ?"()"$ ='$ X'5"$(&"()6 L( #88.).'(D %+A?B 0',.-.)"8 3$.))"( -'&&"()0 ):$'41: #( .()"$#-).5"
3";0.)" -$"#)"8 ='$ ):" 24;,.- "(1#1"&"() 2$'-"00 @33365",-'6-'&h24;,.-'4)$"#-:C #(8 ):$'41: 8.$"-)
&#., #(8 "&#., )' &'$" ):#( RD^HH 2"'2," #(8 1$'4206 >#$).-.2#()0E -'&&"()0Y #88$"00"8 ):$"" ;$'#8
#$"#0* @RC ):" -'()"() '= ):" >,#(Z @GC .(='$&#).'( #;'4) ,'-#, -'&&4(.)."0 #(8 2$'S"-)0 :#22"(.(1 #)
):" ,'-#, ,"5",Z #(8 @YC ):" '4)$"#-: 2$'-"00 .)0",=6 9:" =',,'3.(1 0"-).'( 04&&#$.M"0 #(8 $"02'(80 )'
):" ):"&"0 ):#) "&"$1"8 =$'& ):" 24;,.- -'&&"() 2$'-"006

;>-&- ?@ ;>- A($. B#$.- C+#$ '% !(( $#""(5+/ 1(*2%-3 ($ "-+'#6'+'!/D 0! %>(2+3 *($%'3-" !>- 12++
%4-*!"2& (1 '%%2-% #11-*!'$. 9-"&($!E% !"#$%&'%%'($ %/%!-&D

%#$.'40 2#$).-.2#()0 "Q2$"00"8 ):" -'(-"$( ):#) ):" >,#( 8"#,) '(,/ 3.): $",.#;.,.)/ ;#0"8 )$#(0&.00.'(
(""80 3:"( ):" -4$$"() "(5.$'(&"() #,0' .(-,48"0 .(-$"#0.(1 -'(0.8"$#).'( '= )$#(0&.00.'( )' ;$.(1
$"("3#;," 2'3"$ #(8 '):"$ "("$1/ 0422,."0 )' &#$<")D 0' -#,,"8 ["-'('&.- )$#(0&.00.'(6\

9:" $"14,#)'$/ =$#&"3'$< ):#) $"F4.$"0 %+A?B )' 2$"2#$" ):.0 >,#(e):" W"&'$#(84& '=
i(8"$0)#(8.(1 #(8 >TU '$8"$ .( !'-<") VH^Re.0 ='-40"8 '( 2,#((.(1 )$#(0&.00.'( ='$ 0/0)"& $",.#;.,.)/6
L004"0 '= 0/0)"& $",.#;.,.)/ &40) ;" #88$"00"8Z %+A?BE0 $"02'(0.;.,.)/ .0 )' &#.()#.( # 0/0)"& ):#) 3.,,
&"") ="8"$#, #(8 $"1.'(#, $",.#;.,.)/ 0)#(8#$806 7:"( ):.0 >,#( 3#0 8$#=)"8D "-'('&.- )$#(0&.00.'( :#8
(') /") )#<"( '( .)0 -4$$"() 2$'&.("(-"6 L( $"-"() &'():0D #-).5.)/ #) ):" $"1.'(#, #(8 ="8"$#, ,"5",0 :#0
&#8" ):" .004" 0.1(.=.-#(),/ &'$" 2$"00.(16 _'$ ):"0" $"#0'(0D ):" =',,'3.(1 8.0-400.'( :#0 ;""( #88"8
)' ):.0 =.(#, $"2'$)6

W4,).2," 2$'2'0#,0 4(8"$ -'(0.8"$#).'( #) ):" $"1.'(#, ,"5", 2$'5.8" "5.8"(-" '= ):" .(-$"#0"8
.&&"8.#-/ '= "-'('&.- )$#(0&.00.'( .004"06 O&'(1 ):"0" 2$'2'0#,0 #$"* # RDGHH W7 8.$"-) -4$$"() @!?C
2$'S"-) 2$'2'0"8 ;/ N'$):"#0) i).,.)."0D NT)#$D #(8 c/8$' f4g;"-Z #(8 # 2$'2'0#, )' ;$.(1 ,#$1"
#&'4()0 '= $"("3#;," "("$1/ ):$'41: %"$&'() )' 0"$5" ,'#80 .( N"3 +(1,#(8 @.(-,48.(1 %"$&'()C #(8
):" W.8 O),#().-D 5.# # )$#(0&.00.'( ,.(" ;4.,) ;/ N'$):"#0) i).,.)."0 ):$'41: # [N"3 +(1,#(8
9$#(0&.00.'( ?'(0'$).4&6\

L( #88.).'(D ):" $",.#;.,.)/ 2$'S"-) .8"().=."8 .( ):.0 $"2'$) #0 >$.'$.)/ RI @>,#))0;4$1: )' +00"Q '$ [>% GH\C
:#0 ):" 2')"().#, )' ;"-'&" #( "-'('&.- 2$'S"-) .( # &'$" .&&"8.#)" ).&" =$#&" )' 0"$5" ;'):
$",.#;.,.)/ (""80 #(8 ):" 8"&#(8 ='$ $"("3#;," 2'3"$ .( %"$&'() #(8 N"3 +(1,#(8 =$'& 3.(8 #(8

G 9:" T(",,.(1 ?"()"$ ='$ X'5"$(&"() =.(#, $"2'$) 8")#.,.(1 ):" 24;,.- '4)$"#-: 2$'-"00 .0 2'0)"8 #)
:))2*hh33365",-'6-'&h24;,.-'4)$"#-:h>#1"0h8"=#4,)6#02Q 6
Y O )$#(0-$.;"8 $"-'$8 '= -'&&"()0 #) ):" 24;,.- ='$4&0D #,'(1 3.): # -'&2.,#).'( '= 3$.))"( -'&&"()0D .0 2'0)"8
#) :))2*hh33365",-'6-'&hA'(1K#(1"h!'-4&"()0hGHHI2,#(#))#-:G628=6
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'):"$ $"0'4$-"0 .( 420)#)" N"3 d'$<6 9:"0" 2$'S"-)0 :#5" "&"$1"8 $#2.8,/ #0 # $"04,) '= .(-$"#0.(1
="8"$#,D $"1.'(#, #(8 0)#)" ='-40 '( -#$;'( "&.00.'( $"84-).'(6 ?'(0"F4"(),/D .) .0 ,.<",/ ):#) '):"$
$"1.'(#, 2$'2'0#,0 3.,, S'.( ):.0 ,.0) 0''(6

9:" 8.0-400.'( '= $"1.'(#, (""80 ='$ )$#(0&.00.'( '( ;#0"8 0',",/ '( $",.#;.,.)/ .0 #,$"#8/ 4(8"$3#/6 L(
O2$., '= GHHI ):" N"3 +(1,#(8 L(8"2"(8"() T/0)"& B2"$#)'$ @LTB N+C 0)#)"8 ):#) .) :#8 $"-".5"8 0.Q
[+-'('&.- T)48/ K"F4"0)0\ 3.): ):" )3' )'2 2$.'$.)."0 ;'): .(5',5.(1 %"$&'()6 9:" =.$0) '= ):"0"D
'$.1.(#).(1 =$'& ):" N"3 +(1,#(8 X'5"$('$0D #0<0 LTB N+ )' [-'(84-) 0)48."0 '= 2')"().#, $"("3#;,"
1"("$#).'( .( N"3 +(1,#(8 #(8 ):" #00'-.#)"8 )$#(0&.00.'( .(=$#0)$4-)4$" $"F4.$"8 )' .()"1$#)" ):"&6\
LTB N+E0 0"-'(8 2$.'$.)/ .0 )' 0)48/ 3#/0 )' [.(-$"#0" ):" 2'3"$ )$#(0="$ -#2#;.,.)/ =$'& ):" N"3 d'$<
)' ):" N"3 +(1,#(8 0/0)"&6\ 9:.0 0)48/ -#&" #;'4) .( 2#$) ;/ ):" N"3 +(1,#(8 X'5"$('$0E $"F4"0) #(8
.( 2#$) ;/ $"F4"0) '= N"3 +(1,#(8 9$#(0&.00.'( !"5",'2&"() AA?D 3:.-: .0 "Q2,'$.(1 '2).'(0 )' ;$.(1
$"("3#;," "("$1/ )' N"3 +(1,#(8 =$'& 1"("$#).'( ;".(1 2$'2'0"8 #(8 ;4.,) .( N"3 d'$<6

!/(#&.-0 8$.5.(1 ):" .()"$"0) .( "-'('&.- )$#(0&.00.'( $'4)"0 .( N"3 +(1,#(8 .(-,48" # ,#$1" 2'3"$
0422,/ 1#2 .( 0'4):"$( N"3 +(1,#(8Z # 1#2 .( $"("3#;," 2'3"$ (""8"8 ;/ GHGP )' &"") N"3 +(1,#(8
$"("3#;," "("$1/ 2'$)=',.' 0)#(8#$80Z #(8 # 1#2 .( ):" $"0'4$-"0 (""8"8 )' -'&2,/ 3.): ):" K"1.'(#,
X$""(:'40" X#0 L(.).#).5" GHGP ,.&.)0 '( -#$;'( 8.'Q.8" "&.00.'(06

W#(/ 0'4$-"0 ='$ ("3D $"("3#;," 1"("$#).'( -#2#-.)/ #(8 "("$1/ #$" ,'-#)"8 .( f4";"- #(8 420)#)"
N"3 d'$<D &"#(.(1 ):#) %"$&'() ,."0 ;")3""( ):" 0'4$-" '= -,"#( 2'3"$ #(8 ):" -40)'&"$0 3:' (""8
.)6 9:"0" 8/(#&.-0 &#/ &"#( ):#) )$#(0&.00.'( 2$'2'0#,0 ='$ ,.("0 .( %"$&'()D 3:"):"$ 421$#8"0 '$
("3 )$#(0&.00.'( -'$$.8'$0D 3.,, ;" 04;&.))"8 ='$ $"14,#)'$/ #22$'5#, $"1.'(#,,/ #(8 .( %"$&'()D
3:"):"$ ):"/ #$" 2$'2'0"8 ;/ %+A?B '$ '):"$ -'&2#(."06 %+A?B #(8 %"$&'() #,&'0) -"$)#.(,/ =#-" #
8"-.0.'( )' &"") ):" (""8 '4$0",5"0 '$ )' ,"#5" .) )' '):"$ )$#(0&.00.'( -'&2#(."0 )' '3(D ;4.,8 #(8
'2"$#)" )$#(0&.00.'( 3.):.( ):" T)#)"6 @B):"$ -'&2#(."0 -#( &#<" 2$'2'0#,0 $"1#$8,"00 '= 3:#) #-).'(
%+A?B )#<"06C

9:" 2#): '= 8"-.0.'( &#<.(1 '( "-'('&.- 2$'S"-)0 :#0 ;"14( #) ):" $"1.'(#, ,"5",D ;4) 3.,, 4,).&#)",/
.(-,48" ):" (""8 ='$ >TU #22$'5#, '= #(/ ("3 '$ 421$#8"8 ,.("06 9:" 02""8 #(8 "Q)"() '= ):" $"1.'(#,
8.0-400.'( :#0 -$"#)"8 ):" (""8 )' "Q2#(8 8.0-400.'( '= ):" .004" .( ):" 2$"0"() -'()"Q)D #0 3",, #0
;"1.((.(1 # 0"2#$#)" 2$'-"00 '= 24;,.- "(1#1"&"() 3.): %"$&'()"$0 .( ):" &'():0 =',,'3.(1 ):" =.,.(1
'= ):.0 >,#(6

;>-&- F@ ;>- C+#$ 3(-% $(! #3-G2#!-+/ !#7- '$!( #**(2$! 4(%%'6+- 9-"&($! H#$7-- 3-*(&&'%%'($'$.D

9:" GHHI #(#,/0.0 "Q#&.("8 )$#(0&.00.'( 0/0)"& 2"$='$&#(-" 3.): %"$&'() d#(<"" '4) '= 0"$5.-"6 9:"
#(#,/0.0 #004&"8 ):#)D 3.): %"$&'() d#(<"" 8"-'&&.00.'("8D ):" 2,#()E0 '4)24) 3'4,8 ;" $"2,#-"8
=$'& '4)0.8" '= ):" 0)#)" '= %"$&'() #(8D 4(8"$ ):.0 #004&2).'(D 8"&'(0)$#)"8 ):#) (' ("3
)$#(0&.00.'( =#-.,.)."0 3'4,8 ;" (""8"8 .( %"$&'() .= %"$&'() d#(<"" .0 8"-'&&.00.'("86 9:" #(#,/0.0
.(8.-#)"8 ):" 2')"().#, (""8D #;0"() %"$&'() d#(<""D ='$ #88.).'(#, )$#(0&.00.'( =#-.,.)."0 .( #8S#-"()
0)#)"06
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;>-&- I@ ;>- C+#$ 3(-% $(! -J4+#'$ !>- *($%-G2-$*-% (1 !>- K/3"( L2M6-* *($!"#*! -$3'$.D

9:" GHHI #(#,/0.0 "Q#&.("8 )$#(0&.00.'( 0/0)"& 2"$='$&#(-" 3.): ):" c.1:1#)" !? -'(5"$)"$ '==,.("D
$"=,"-).(1 ):" -'(8.).'(0 ):#) 3'4,8 $"04,) =$'& #( "(8 )' %"$&'() .&2'$).(1 c/8$' f4g;"- 2'3"$ ;/
.)0 -4$$"() $'4)"6 9:" #(#,/0.0D 3:.-: #004&"8 $"2,#-"&"() 2'3"$ =$'& 0'4$-"0 '4)0.8" %"$&'()D
8"&'(0)$#)"8 #22$'Q.&#)",/ # RH /"#$ #--","$#).'( '= ):" (""8 )' -#$$/ '4) ):" 421$#8" 8"0.1(#)"8
>$'S"-) RI @>,#))0;4$1: )' +00"Q '$ ):" [>% GH\C6 O(/ -:#(1" .( #004&2).'(0 $"1#$8.(1 ):" c.1:1#)" !?
-'(5"$)"$E0 0)#)40 '$ ,'-#).'( '= ):" "("$1/ $"2,#-"&"() ='$ ):" c/8$' f4g;"- -'()$#-) &#/ .&2#-) ):"
).&.(1D 0-#," #(8 0-'2" '= >$'S"-) RI6

;>-&- N@ ;>- C+#$ %>(2+3 &("- -J!-$%'8-+/ #33"-%% -J4-*!-3 '$*"-#%-% '$ -$-"./ -11'*'-$*/D

9:" ='$"-#0) 40"8 ;/ %+A?B .( .)0 #(#,/0.0 3#0 8"5",'2"8 ;/ # F4#,.=."8 ):.$8 2#$)/ =.$& @L)$'(C 84$.(1
):" =.$0) #(8 0"-'(8 F4#$)"$0 '= GHH^6 9:" ='$"-#0) 40"8 #5#.,#;," "-'('&.- ='$"-#0).(1 8#)#D <('3(
-:#(1"0 .( (#).'(3.8"h0)#)"3.8" "("$1/ 40"e04-: #0 ):'0" =$'& ):" +("$1/ L(8"2"(8"(-" #(8
T"-4$.)/ O-) @+LTOC '= GHHVe#(8 "==.-."(-/ )$"(80 .( #22,.#(-"06 O,, '= ):"0" =#-)'$0 3"$" -'(0.8"$"8
#(8 .(-,48"8 #0 .(24) 8#)# ='$ ):" ='$"-#0) 8"5",'2"8 #(8 0422,."8 ;/ L)$'(6 U/ .(-'$2'$#).(1 2#0) 2"#<
8"&#(80D 3:.-: .(-,48" )"( /"#$0 '= $#)" 2#/"$ =4(8"8 "("$1/ "==.-."(-/ "=='$)0D #0 3",, #0 #22,.#(-"
"==.-."(-/ )$"(80D ):" ='$"-#0) $"=,"-)0 0'&" '= ):" .&2#-) '= .( 0)#)" "("$1/ "==.-."(-/6

>$.'$ )' ):" ("Q) 428#)" '= ):" A'(1 K#(1" 9$#(0&.00.'( >,#(D +==.-."(-/ %"$&'() 3.,, 2$'5.8" # GH /"#$
='$"-#0) '= ):" 2"#< 8"&#(8 $"84-).'(0 =$'& %"$&'()E0 "Q2"-)"8 "("$1/ "==.-."(-/ "=='$)06 %+A?B 3.,,
)#<" ):.0 .(='$&#).'( .()' #--'4() 3:"( 3" 8"5",'2 ):" 2"#< 8"&#(8 ='$"-#0) ='$ ):" ("Q) >,#( )' ;"
24;,.0:"8 .( GHRG6 L( ):" &"#().&"D ):" >,#( :#0 8"0-$.;"8 ):" (""8 ='$ "#-: $",.#;.,.)/ 8$.5"( 421$#8"
.( )"$&0 '= ;'): ):" /"#$ #(8 ):" 0)#)"3.8" 2"#< 8"&#(8 ,'#8 ,"5", #) 3:.-: .) .0 (""8"86 L= ):"
='$"-#0) "Q2"-)#).'(0 -:#(1"D 3:#)"5"$ ):" $"#0'(D ):" ).&.(1 '= ):" (""8 ='$ $",.#;.,.)/ 8$.5"(
421$#8"0 -#( ;" ;#0"8 42'( ):"0" 0)#)"3.8" ,'#8 ,"5",0D $#):"$ ):#( 8#)"06 @9:"0" [(""8\ ,'#8 ,"5",0
#$" 0:'3( .( _.14$" a P '( 2#1"0 G`JGV #(8 _.14$" a ` '( 2#1" G^6C

9:" >,#( 2$'5.8"0 # ='4(8#).'( ='$ .( 8"2):D 2$'S"-) ;/ 2$'S"-) #(#,/0.0 ;/ ):" #=="-)"8 4).,.)."06 9:"0"
("Q) 0)"20 2$'5.8" ):" '22'$)4(.)/ )' =4$):"$ -'(0.8"$ .(='$&#).'( =$'& ):" =.$0) _'$"-#0) GHD )' ;"
24;,.0:"8 .( GHHID #0 3",, #0 '):"$ "&"$1.(1 8#)# ):#) &#/ (') :#5" ;""( #5#.,#;," #) ):" ).&" '= ):"
L9KBN ='$"-#0)6

;>-&- O@ ;>- 1("-*#%! %>(2+3 '$*("4("#!- 3-*"-#%-% '$ 3-&#$3 3"'8-$ 6/ !>- -*($(&/D

9:" ='$"-#0) 3#0 8"5",'2"8 .( ):" 02$.(1 '= GHH^ 3.): "-'('&.- ='$"-#0) 8#)# =$'& O2$., '= GHH^6
%+A?B #-<('3,"81"0 ):#) 2"#< 8"&#(8 -#( ;" .&2#-)"8 ;/ 0.1(.=.-#() -:#(1"0 .( ):" "-'('&/D 3.):
"-'('&.- 8'3()4$(0 2')"().#,,/ $"04,).(1 .( ="3"$ -'&&"$-.#, -40)'&"$0 #(8 :".1:)"("8 -'0)
0"(0.).5.)/ =$'& $"0.8"().#, -40)'&"$06 7:#) .0 8.==.-4,) )' 2$"8.-)D ):'41:D .0 ):" "Q#-) .&2#-) '= ):"0"
-'(-"$(0 '( ):" 2"#< 8"&#(86 N"3 0"#0'(#, 2"#<0 :#5" ;""( "0)#;,.0:"8 84$.(1 $"-"00.'(06 O0
8.0-400"8 .( 9:"&" a #;'5"D ):" [(""8\ ,'#8 ,"5",0 -#( ;" 40"8 )' 8")"$&.(" ):" ).&.(1 '= ):" 02"-.=.-
421$#8"0 3.): $"5.0"8 ='$"-#0)0 ):#) $"=,"-) &'$" $"-"() "-'('&.- .&2#-) .(='$&#).'(6 L( #88.).'(D ):"
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):$"" /"#$ 428#)" -/-," $"F4.$"8 ;/ ):" 2,#((.(1 2$'-"00 3.,, &"#( ):#) ):" ='$"-#0) .0 428#)"8 .( #
$",#).5",/ 0:'$) ).&" =$#&"D #,,'3.(1 4).,.)."0 )' -'(0.8"$ ):" &"#04$#;," .&2#-)0 '= ):" -4$$"()
$"-"00.'( #0 "#$,/ #0 GHRR6 A#0),/D ):" 2$'-"00 '= $"5."3.(1 "#-: .8"().=."8 $",.#;.,.)/ .004" .( 8")#., 3.,,
"(#;," 4).,.)."0 #(8 0)#<":',8"$0 )' 428#)" #004&2).'(0 .( $",#).'( )' "#-: 2')"().#, 2$'S"-)6

;>-&- P@ ;>- %'.$'1'*#$! *2""-$! -11("!% !( '&4+-&-$! QR&#"! S"'3T %>(2+3 6- !#7-$ '$!( *($%'3-"#!'($
'$ !>- C+#$D

9:" .(0)#,,#).'( '= #88.).'(#, .(='$&#).'( )"-:(','1/ ):$'41:'4) 1$.8 '2"$#).'(0D .(-,48.(1 #85#(-"8
&")"$.(1 .(=$#0)$4-)4$"D '$ [T&#$) X$.8D\ -'4,8 :#5" # 0.1(.=.-#() .&2#-) '( ):" )$#(0&.00.'( 0/0)"&D
2')"().#,,/ -:#(1.(1 :'3 2"#< 8"&#(8 .0 &#(.="0) #(8 -'()$',,"86 %"$&'() #(8 ):" (#).'( #$" #) ):"
5"$/ ;"1.((.(1 0)#1"0 '= .&2,"&"().(1 ):"0" )"-:(','1."06 ?'(0"F4"(),/D 2,#(("$0 =#-" &#S'$
4(<('3(0D 04-: #0 3:"( ):.0 .(=$#0)$4-)4$" 3.,, ;" ;4.,)D 3:#) 3.,, ;" ;4.,) .( %"$&'()D #(8 :'3 &4-: .)
3.,, .&2#-) 2"#< 8"&#(86 O0 0''( #0 ):" 02"-.=.- 8")#.,0 '= %"$&'()E0 T&#$) X$.8 #8'2).'( #$" <('3(D
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3 The Transmission Planning Process 

3.1 New England Transmission System and Operations 
>'3"$ 0/0)"&0 :#5" ;""( -#,,"8 ):" &'0) -'&2,"Q &#-:.("0 .( ):" 3'$,8 ;"-#40" ):" ","-)$.-.)/ ;".(1
&#8" ;/ 2'3"$ 2,#()0 #(8 8",.5"$"8 5.# ):" )$#(0&.00.'( #(8 3'%!"'62!'($ 3.$"0 &40) ;" .( 2"$="-)
;#,#(-" 3.): ):" ","-)$.-.)/ 8"&#(8"8 ;/ #,, -40)'&"$0 #) #,, ).&"06 %"$&'()E0 )$#(0&.00.'( 0/0)"& .0
.()"$-'(("-)"8 3.): '):"$ 4).,.)/ )$#(0&.00.'( 0/0)"&0 #-$'00 N"3 +(1,#(8D ?#(#8# #(8 N"3 d'$<D
3:.-: $"F4.$"0 -,'0" -''$8.(#).'( 3.): ):"0" '):"$ 0)#)"0 #(8 $"1.'(0 )' "(04$" ):#) ","-)$.-.)/ .0
2$'5.8"8 $",.#;,/ #(8 #) #( #=='$8#;," -'0)6

LTB N"3 +(1,#(8 L(-6 @LTB N+C .0 #( .(8"2"(8"()D ('( 2$'=.) '$1#(.M#).'( ):#) 2,#(0 #(8 '2"$#)"0 N"3
+(1,#(8E0 ;4,< ","-)$.- 0/0)"&D #8&.(.0)"$0 ):" 3:',"0#," ","-)$.-.)/ &#$<")0 #(8 '5"$0""0 $"1.'(#,
0/0)"& 2,#((.(16 LTB N+ "(04$"0 ):#) .(8.5.84#, 4).,.)/ -'&2#(."0 2,#( ='$ #(8 '2"$#)" ):" N"3 +(1,#(8
)$#(0&.00.'( 0/0)"&D '$ )$#(0&.00.'( [1$.8D\ .( # 3#/ ):#) #004$"0 ):" $",.#;.,.)/ '= ):" "().$" N"3
+(1,#(8 0/0)"&6

Figure 3-2. Key facts about New England electricity (source: ISO-NE). 
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%"$&'()E0 0:#$" '= #(/ $"1.'(#,,/ =4(8"8 )$#(0&.00.'( 2$'S"-)D 3:"):"$ .( '$ '4) '= 0)#)"D .0
#22$'Q.&#)",/ ='4$ 2"$-"() '= ):" -'0)D 3:.-: $"=,"-)0 %"$&'()E0 2"$-"() 0:#$" '= N"3 +(1,#(8 ","-)$.-
,'#86

K"1.'(#, 0:#$.(1 '= =4(8.(1 ='$ )$#(0&.00.'( 2$'S"-)0 :#0 ;""( 2$"0"() .( N"3 +(1,#(8 ='$ #;'4) #
8"-#8"6 T.(-" GHH^D ):$'41: ):" -$"#).'( '= # $"1.'(#, "("$1/ &#$<") -#,,"8 ):" 1("5#"3 *#4#*'!/
&#"7-!D 8"5",'2"$0 '= 1"("$#).'( #(8 "("$1/ "==.-."(-/ #$" -'&2"(0#)"8 ):$'41: $"1.'(#, =4(8.(1 ='$
):".$ -#2#-.)/ )' -'()$.;4)" )' &"").(1 ):" $"1.'(E0 =4)4$" ","-)$.- 8"&#(86 9:"0" "("$1/ 0422,."0 &#/
$"84-" ):" (""8 ='$ ;4.,8.(1 )$#(0&.00.'(6 T.(-" ):" =4(8.(1 &"-:#(.0&0 #$" (') .8"().-#, #(8 -'&2,")"
2#$.)/ :#0 (') /") ;""( #-:."5"8D %"$&'() -'().(4"0 )' #85'-#)" #) ):" $"1.'(#, ,"5", ='$ ,"5",.(1 ):"
2,#/.(1 =.",8 ;")3""( )$#(0&.00.'( #(8 ('( )$#(0&.00.'( $"0'4$-"06

9:" 2,#((.(1 2$'-"00 8.0-400"8 .( ):.0 $"2'$) .0 ='-40"8 02"-.=.-#,,/ #(8 "Q-,40.5",/ '( ):" .8"().=.-#).'(
'= .004"0 #(8 2'00.;," 0',4).'(0 )' &"") $",.#;.,.)/ 0)#(8#$806 9$#(0&.00.'( 2$'S"-)0 8"0.1("8 )' &"")
'):"$ (""80 #$'4(8 N"3 +(1,#(8D 04-: #0 ;$.(1.(1 $"("3#;," '$ ,'3 -'0) 2'3"$ )' -40)'&"$0D #$"
4(8"$ 8.0-400.'( #$'4(8 ):" $"1.'( ;4) 3.,, =',,'3 # 8.=="$"() 2$'-"006

+,"-)$.- 4).,.)."0 1"("$#,,/ .()"$-'(("-) 3.):.( ,'1.-#, 1"'1$#2:.- $"1.'(0D #,0' -#,,"8 [2'3"$ 2'',0D\ ):#)
#$" 04==.-."(),/ ,#$1" )' #-:."5" $",.#;.,.)/ #(8 "-'('&/ '= 0-#," ;"("=.)06 O,):'41: ):"0" 2'3"$ 2'',0
:#5" )."0 3.): (".1:;'$.(1 $"1.'(0E 2'3"$ 2'',0D ):"/ '=)"( 8.$"-),/ 1"("$#)" &'0) '= ):" ","-)$.-.)/
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d#(<"" #(8 c.1:1#)"D ?#(#8#D #(8 ):" $"0) '= N"3 +(1,#(8e0'4$-"0 ,'-#)"8 #) ):" "81"0 '$ '4)0.8" '=
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3.2 Key Transmission Planning and Operating Criteria 
9:" GHHY 6+#*7(2! #=="-).(1 PH &.,,.'( 2"'2," .( ):" iT #(8 ?#(#8# ,"8 )' &'$" 0)$.(1"() $"F4.$"&"()0
='$ )$#(0&.00.'( 2,#((.(16 9:" _"8"$#, +("$1/ >',.-/ O-) '= GHHP @):" [O-)\C 0'41:) )' 2$"5"() =4)4$"
,#$1" 0-#," ;,#-<'4)0 #(8 '):"$ ","-)$.- $",.#;.,.)/ .004"0 ;/ &#<.(1 (#).'(#, $",.#;.,.)/ 0)#(8#$80
&#(8#)'$/6 T.(-" ]4(" aD GHHVD 40"$0D '3("$0 #(8 '2"$#)'$0 '= )$#(0&.00.'( 0/0)"&0 3.):.( ):" a^
-'().14'40 0)#)"0 -#( ;" 0"5"$",/ 2"(#,.M"8 ='$ =#.,.(1 )' -'&2,/ 3.): ^Y ","-)$.- $",.#;.,.)/ 0)#(8#$80
#22$'5"8 ;/ ):" i6T6 _"8"$#, +("$1/ K"14,#)'$/ ?'&&.00.'( @_+K?C6 %.',#).'( '= #(/ '= ):" ^Y 0)#(8#$80
.0 2')"().#,,/ 04;S"-) )' # 2"(#,)/ '= 42 )' bR &.,,.'( 2"$ 8#/6
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0/0)"& ;#-<42D '$ $';40)("00D )' -'5"$ # 0"-'(8 0-"(#$.' -#,,"8 # [0.(1," *($!'$.-$*/ 0.)4#).'(D\ 04-:
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):" 0/0)"& 8"0.1( ;/ ,''<.(1 #) 0-"(#$.'0 .(5',5.(1 )3' '$ &'$" "F4.2&"() =#.,4$"0 @<('3( #0 [N &.(40
'(" &.(40 '("\ 0-"(#$.'0 '$ [: ? ?\C6P 9' $"-'1(.M" ):" 02"-.=.- $"1.'(#, #))$.;4)"0 '= .)0 )$#(0&.00.'(
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.0 -'()#.("8 .( %+A?BE0 )"-:(.-#, #(#,/0.06

U/ 40.(1 ):"0" #(8 '):"$ -$.)"$.# )' 2,#( #(8 8"0.1( ):" 1"("$#).'( #(8 )$#(0&.00.'( 0/0)"&D
)$#(0&.00.'( 4).,.)."0 0""< )' "(04$" ):#) -40)'&"$0 $#$",/ ,'0" 2'3"$ ;"-#40" '= # 2$';,"& .( ):"0"
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3.3 Electric Demand and Transmission Planning 
L( /"#$0 2#0)D %"$&'() :#8 .)0 :.1:"0) ","-)$.-#, 8"&#(80 .( ):" 3.()"$6 9:'0" 8"&#(80 $"#-:"8 '5"$
RHHH&-.#5#!!% @^[C .( RI^I6 O-).'(0 )#<"( ;/ %"$&'()E0 $"14,#)'$0D 4).,.)."0 #(8 -40)'&"$0 $"04,)"8
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.(-$"#0"8 40" '= #.$ -'(8.).'(.(1 '5"$ ):#) ).&"6 9:" $",#).5",/ &.,8 04&&"$ .( GHHV -#40"8 ):" 3.()"$
#(8 04&&"$ 2"#< ,'#80 )' #,&'0) "F4#,6 9:" '5"$#,, )$"(8 :#0 ;""( '(" '= .(-$"#0.(1 2"#< ","-)$.-

P 9:" [N HD\ [N RD\ #(8 [N R R\ 0-"(#$.'0 #$" 8"=.("8 ;/ (#).'(#, )$#(0&.00.'( 2,#((.(1 0)#(8#$80 9>A
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Figure 3-3. Vermont peak demand: Actual from 1985 to 2008 and forecast through the 2028 planning 
horizon. 
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Source: Historical data from VELCO. 2009–2028 forecast is based on analysis from ITRON (an 
independent consulting firm) and represents a 90/10 forecast (90-percent chance the actual peak will be 
at or below the forecasted peak). 
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Figure 3-4. Overview of Vermont’s transmission planning process. 
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4 Reliability Issues and Solutions 
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Figure 4-1. Identified transmission reliablity issues. 
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Figure 4-2. Subtransmission potential reliability issues grouped by location (assuming proposed 
transmission projects are completed).6 
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4.2 Proposed Transmission Solutions 
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Figure 4-3. Proposed transmission–related project locations.
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Figure 4-4. Percentage of proposed investment by year(s). 
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Note that most 2009 projects will take years to implement; however, the 2009 
year does indicate they are needed as soon as is practicable. 
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Figure 4-5. Proposed transmission project details (the cost estimates are in year 2008 millions of dollars). 
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Figure 4-6. Estimated In-Service Year for Potential Reinforcements 
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4.3 Non-Transmission Alternatives (NTAs) 
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Figure 4-7. Screening for the potential to meet needs through alternatives to transmission. Shaded rows 
are projects with NTA possibilities. 
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Figure 4-8. Rough magnitude for potential NTAs. 
 

C"'("'!/
$2&6-"

:#&-
H-#"

:--3-3
B(2.> :;< &#.$'!23-

Y? X"'$1.# T)6 O,;#(0 GHR^ GH )' PH W7
RG O0-4)("/ O0-4)("/ 9#2 GHRY GH )' PH W7
RY ?'',.81" ?',8 K.5"$ GHRY PH )' RHH W7
RP O0-4)("/ 9$#(0='$&"$ GHRY RP )' YH W7
R` ?'',.81" 9$#(0='$&"$ GHR` YH )' `H W7
RV U#$$" GHR^ GH )' aH W7
R^ ?:",0"# GHR^ RP )' YH W7
RI >,#))0;4$1: +00"Q GHGR RHH )' GPH W7

9' ;" "=="-).5"D ):" ('( )$#(0&.00.'( #,)"$(#).5"0 &40)*

 c- +(*#!-3 '$ !>- 3-1'*'-$*/ #"-# #$3 '$ !>- Q"'.>!T +(*#!'($D _'$ "Q#&2,"D # 1"("$#)'$ &#/
(""8 )' ;" )3' )' )"( ).&"0 ,#$1"$ ):#( ):" '5"$,'#8 .) .0 &"#() )' -'$$"-)D 8"2"(8.(1 '( ):"
02"-.=.- 8")#.,0 '= ):" (")3'$<D ;"-#40" 2'3"$ =,'3 =$'& ):" 1"("$#)'$ ,"#5"0 5.# #,,
)$#(0&.00.'( ","&"()0D (') S40) '( ):" '5"$,'#8"8 ,.(" '$ )$#(0='$&"$6 O,0'D )/2.-#,,/ ):" =#$):"$
# 0.(1," ('( )$#(0&.00.'( $"0'4$-" .0 =$'& ):" 8"=.-."(-/D ):" ,"00 .)0 "=="-).5"("006 9:"$"='$"D
#( "=="-).5" #,)"$(#).5" 3.,, ,.<",/ :#5" )' ;" ,#$1"$ ):" =#$):"$ .) .0 $"&'5"8 ","-)$.-#,,/ =$'& ):"
2$';,"&6

 c- 4"-%-$! #$3 '$ %-"8'*- 5>-$ !>- 4"(6+-& (**2"%D 9:" &'0) 0.1(.=.-#() -:#,,"(1" )'
8"2,'/.(1 ('( )$#(0&.00.'( #,)"$(#).5"0 .0 ):" (""8 )' ;" ['( ,.("\ 3:"( (""8"86 O 1"("$#)'$
&40) ;" ['( ,.("\ #(8 ,'#8 .( # 8"&#(8 $"02'(0" 2$'1$#& &40) ;" ['== ,.("\ 3:"( ):"
)$#(0&.00.'( 0/0)"& 8"=.-."(-/ #$.0"0 ='$ ):"0" $"0'4$-"0 )' ;" "=="-).5" #,)"$(#).5"0 )'
)$#(0&.00.'( $".(='$-"&"()6 L( #88.).'(D ):" 5#$.#).'(0 .( 0/0)"& 5',)#1"D =$"F4"(-/ #(8 2'3"$
=,'3 "Q2"$."(-"8 84$.(1 ):" "5"()0 '$ '4)#1"0 ):#) -#40" ):" 8"=.-."(-/ -#( -#40" 2$')"-).5"
8"5.-"0 )' #4)'&#).-#,,/ 8.0-'(("-) ,'-#, 1"("$#).'( =$'& ):" )$#(0&.00.'( 0/0)"& )' #5'.8
2')"().#, 8#&#1"6 9:.0 -#((') '--4$ .= ):" 1"("$#).'( .0 )' ;" #( #,)"$(#).5" )' # )$#(0&.00.'(
$".(='$-"&"()6

T'&" ('( )$#(0&.00.'( #,)"$(#).5"0 &#/ ;" "=="-).5" ='$ &'$" ):#( '(" 8"=.-."(-/6 _'$ "Q#&2,"D #
8"&#(8 $"02'(0" 2$'1$#&D '$ 1"("$#)'$ 8"2,'/"8 '( # 04;)$#(0&.00.'( (")3'$< &#/ :",2 #88$"00 #
8"=.-."(-/ ):#) .(5',5"0 ,'00 '= ):" )$#(0='$&"$ -'(("-).(1 ):" 04;)$#(0&.00.'( (")3'$< )' ):"
)$#(0&.00.'( 0/0)"&D '$ ,'00 '= ,'-#, 2'$).'(0 '= ):" )$#(0&.00.'( 0/0)"&6

%"$&'() 8.0)$.;4).'( 4).,.)."0 #$" $"02'(0.;," ='$ .()"1$#).(1 -'(0.8"$#).'( '= ('( )$#(0&.00.'(
#,)"$(#).5"0 .()' ):" #(#,/0.0 '= 0',4).'(0 )' $",.#;.,.)/ 8"=.-."(-."0 $",#)"8 )' )$#(0&.00.'( =#-.,.)."06 9:"
#=="-)"8 8.0)$.;4).'( 4).,.)."0 3.,, 0422,/ ):" :4&#( #(8 =.(#(-.#, $"0'4$-"0 #(8 .(='$&#).'( ("-"00#$/ )'
-'(84-) '$ '5"$0"" ):" 8")#.,"8 #(#,/0"0D .(-,48.(1 .8"().=.-#).'( '= #,)"$(#).5"0D 3.): $"02"-) )' ):"

31 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

32 

$",.#;.,.)/ 8"=.-."(-."0 .8"().=."8 .( ):" 2,#(6 9:" #=="-)"8 4).,.)."0 &40) .8"().=/ # ,"#8 8.0)$.;4).'( 4).,.)/
):#) .0 $"02'(0.;," ='$ "(04$.(1 ):#) 8")#.,"8 ('( )$#(0&.00.'( #,)"$(#).5"0 #(#,/0"0 #$" -'&2,")"8 .( #
).&",/ &#(("$6

+#-: 0',4).'(e)$#(0&.00.'( '$ ('( )$#(0&.00.'(e=#-"0 2')"().#, ';0)#-,"0 )' .&2,"&"()#).'(6 O) ):.0
0)#1" '= ):" 2,#((.(1 2$'-"00D ):'0" ';0)#-,"0 #$" 4(<('3( ='$ #(/ 02"-.=.- $".(='$-"&"() 8"0-$.;"8 .(
):.0 >,#( '$ #(/ 2')"().#, #,)"$(#).5"6 B(" -:#,,"(1" .( .&2,"&"().(1 0',4).'(0 .0 ,#(8 #5#.,#;.,.)/ #(8
,#(8 40"6 W'0) .(=$#0)$4-)4$" $"F4.$"0 02#-"6 T'&" 04;0)#).'( $".(='$-"&"()0 &#/ $"F4.$" #88.).'(#,
,#(8 #8S#-"() )' "Q.0).(1 04;0)#).'(06 N"3 ,.(" $".(='$-"&"()0 &#/ ;" -'(0)$4-)"8 3.):.( "Q.0).(1 $.1:)0
'= 3#/ '$ &#/ $"F4.$" "Q2#(8"8 $.1:)0 '= 3#/6 O ("3 1"("$#)'$ &#/ $"F4.$" ,#(8 )' -'(0)$4-) ):"
=#-.,.)/ '$ # 04;0)#).'( )' -'(("-) .) )' ):" )$#(0&.00.'( (")3'$<6 K"0'4$-"0e2:/0.-#,D :4&#( #(8
=.(#(-.#,e2$"0"() #88.).'(#, -:#,,"(1"0 )' #(/ 0',4).'(06



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

5 Industry Dynamics 

%+A?BE0 ';,.1#).'( )' -$"#)" ):.0 >,#( .0 ='4(8"8 .( .)0 $"02'(0.;.,.)/ ='$ ","-)$.- $",.#;.,.)/ 2,#((.(1 ='$
):" 0)#)"E0 )$#(0&.00.'( 0/0)"&6 O,):'41: ):.0 .0 # )"-:(.-#, )#0< ):#) 40"0 # 02"-.=.- 2,#((.(1
&"):'8','1/ 8.0-400"8 .( T"-).'( Y #;'5"D )$#(0&.00.'( 2,#((.(1 )#<"0 2,#-" .( # ,#$1"$ -'()"Q) '=
.(840)$/D "-'('&.-D "(5.$'(&"()#, #(8 0'-.#, .004"0 ):#) 3.,, .(=,4"(-" 8"-.0.'( &#<.(16 9:.0 0"-).'(
8"0-$.;"0 ):" ,#$1"$ -'()"Q) #(8D 3:"$" #22$'2$.#)"D )'4-:"0 '( .)0 2')"().#, .&2,.-#).'(0 ='$
)$#(0&.00.'( #(8 #,)"$(#).5"06 O&'(1 ):" -'()"Q)4#, .004"0 #$"*

 )#"6($ 3'(J'3- "-.2+#!'($%eT"5"$#, -'4()$."0 #(8 0)#)"0 :#5" "(#-)"8 '$ #$" "(#-).(1 ,.&.)0 '(
):" )')#, #&'4() '= -#$;'( 8.'Q.8" ):#) &#/ ;" "&.))"8 #((4#,,/6 W#(/ 0)#)"0 .( ):"
('$):"#0)"$( iT @.(-,48.(1 %"$&'()C :#5" ;"14( # &#(8#)'$/D &#$<") ;#0"8 "=='$)D -#,,"8 KXXL
@K"1.'(#, X$""(:'40" X#0 L(.).#).5"CD )' $"84-" 1$""(:'40" 1#0 "&.00.'(06 W'0) #(#,/0)0 #$"
"Q2"-).(1 ):" i(.)"8 T)#)"0 )' "(#-) ="8"$#, ,.&.)0 0'&").&" .( ):" ("Q) 8"-#8"6 9:"0" ,.&.)0
-'4,8 =.(#(-.#,,/ 8.0#85#()#1" :.1:"$ -#$;'( "&.00.'( 2,#()0 04-: #0 -'#, -'&2#$"8 )' ('(
"&.)).(1 0'4$-"0 04-: #0 (4-,"#$ '$ $"("3#;," "("$1/ $"0'4$-"06

 ,+-*!"'* 3-&#$3 ."(5!>e+,"-)$.- 8"&#(8 :#0 ;""( .(-$"#0.(1 (') '(,/ ;"-#40" '= 2'24,#).'(
#(8 "-'('&.- 1$'3): ;4) #,0' ;"-#40" '= '):"$ =#-)'$0 04-: #0 .(-$"#0"8 40" '= #.$ -'(8.).'(.(1
#(8 :.1: -'(04&2).'( ","-)$.- 8"5.-"0D .(-,48.(1 2,#0&# 9%0 #(8 ,#$1" $"=$.1"$#)'$06 O('):"$
4(<('3( .0 ):" 2')"().#, .(-$"#0"8 8"&#(8 #00'-.#)"8 3.): -'&&"$-.#,.M#).'( '= 2,41 .( :/;$.8
-#$06 L) .0 (') /") <('3( :'3 $"-"() "-'('&.- )$"(80 3.,, #=="-) 8"&#(86 N"3 .(=$#0)$4-)4$"
@)$#(0&.00.'( #(8 1"("$#).'(C 3.,, ,.<",/ ;" (""8"8 .= ","-)$.- 8"&#(8 -'().(4"0 )' .(-$"#0"6

 \(%%'+ 12-+ *(%!%e_'00., =4", -'0)0 #$" 5',#).,"D "02"-.#,,/ (#)4$#, 1#06 >$.-"0 :#5" .(-$"#0"8 ):$""
)' #0 &4-: #0 )"( ).&"0 3:#) ):"/ 3"$" .( ):" RIIH06

 B-$-5#6+- 4("!1(+'( %!#$3#"3% _BCR=eW#(/ 0)#)"0D .(-,48.(1 &'0) .( N"3 +(1,#(8D #$"
"(#-).(1 '$ :#5" "(#-)"8 $"("3#;," 2'$)=',.' $"F4.$"&"()06 9:"0" $"F4.$"&"()0 )/2.-#,,/
&#(8#)" ):#) # -"$)#.( 2"$-"()#1" '= # 4).,.)/E0 1"("$#).'( -#2#-.)/ ;" =$'& $"("3#;," "("$1/
0'4$-"0 04-: #0 0',#$D 3.(8 #(8 ;.'&#006 9:" )$#(0&.00.'( 0/0)"& &#/ (""8 )' ;" $".(='$-"8 )'
#--'&&'8#)" ):.0 #88.).'(#, 1"("$#).'(D 8"2"(8.(1 '( .)0 0.M" #(8 ,'-#).'(6

 QR&#"!T !-*>$(+(./ '$8-%!&-$!%eN"3 )"-:(','1."0 #$" ;"-'&.(1 -'&&"$-.#,,/ #5#.,#;," )'
;"))"$ '2"$#)" ):" 2'3"$ 0/0)"& #(8 2$'5.8" -40)'&"$0 3.): &'$" .(='$&#).'( #;'4) ):".$
2'3"$ 40#1"D 2')"().#,,/ ,"#8.(1 )' 1$"#)"$ "("$1/ "==.-."(-/ #(8 8"&#(8 $"84-).'(06

9:"0" #(8 '):"$ =#-)'$0 .&2#-) ):" 3#/ 4).,.)."0 ,''< #) &"").(1 1$'3.(1 -40)'&"$ 8"&#(86 9:" 2'3"$
0/0)"& &40) ;" 8"0.1("8 )' $",.#;,/ #(8 #=='$8#;,/ 0"$5" ):" ","-)$.- 8"&#(8D "02"-.#,,/ ):" 2"#< 40#1"
='$"-#0)"8 ='$ -4$$"() #(8 =4)4$" /"#$06 9:" 8"&#(8 ='$ ","-)$.-.)/ #) 2"#< 2"$.'80 '= 40#1" :#0 ;""(
1$'3.(1 .( N"3 +(1,#(8 #(8 .0 2$'S"-)"8 )' -'().(4" )' 1$'3 ='$ ):" ='$"0""#;," =4)4$"6 L( =#-)D ):"
2"#< 8"&#(8 .( GHH` 3#0 ("#$,/ )3.-" ):" 2"#< 8"&#(8 '= RI^H6

33 



!""# $%&'()* +(), -.),% /&.)0'1001() 23.)

Figure 5-1. New England’s peak electric consumption has nearly doubled since 1980 and is projected to 
grow to 32,000–34,000 MW by 2015 (source: ISO-NE). 
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5.1 Demand and Usage Reduction 
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5.2 Renewable Energy Resources 
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Figure 5-2. New England Renewable Portfolio Standards and Goals (source: ISO-NE). 
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5.3 Conventional Generation 
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Figure 5-3. Vermont power plant examples and power generation resources. 
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Figure 5-4. Vermont’s contracted power supply (source: “VERMONT’S ENERGY FUTURE” document used for a 
Deliberative Polling Event held in Burlington Vermont on November 3–4, 2007). 
 

L( #88.).'(D '):"$ 1"("$#).'( 0422,/ $"#,.)."0 =$'& %"$&'()E0 04&&"$ 2"#< 2"$.'8 #$" "Q#&.("8 .( ):"
#(#,/0"06 9:"0" .(-,48" ,'3 ,'-#, :/8$' 2'3"$ #5#.,#;.,.)/ 84" )' ,'3 3#)"$ -'(8.).'(0 ):#) &#/ '--4$
84$.(1 :')D 8$/ 04&&"$06

5.4 Other Transmission Drivers 
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5.5 Funding of Transmission and Its Alternatives 
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Figure 5-5. What a dollar of the utility bill pays for (representative). 
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Appendix 2: Tracking of Docket 7081, Paragraph 28 
Requirements For Long-Range Transmission Plan 
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Appendix 3: Glossary 
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