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A(0#(,#(,,;(8#6-@(,6#5F#Pb#4cA#Ha#'c#C-(DI#5F#-8-<*)9<9*"#(,6#[b#4cA#H[P#'c#C-(DI#5F#A-(*%#GA-#
<;))-,*2#E(0-89,-2# (,,;(8#-,-)>"# <50*0#(,6#<()E5,#-@90095,0#()-#S%[#d'#(,6#[e%[#D*/]P%#=9FF-)-,*#
5C*95,0#F5)#@--*9,>#*A-#-8-<*)9<9*"#(,6#A-(*#,--60#5F#*A-#690*)9<*#()-#@(CC-6#;09,>#K(,D-"#69(>)(@0#
9,# Z9>;)-#a2# Z9>;)-#U# (,6# Z9>;)-#b%# GA-#690*)9<*2# (,6# ?()95;0#5C*95,0# *5#@(D-# 9*#@5)-# F8-L9E8-#B-)-#
9,?-0*9>(*-6# 9,# *A-# f=90*)9<*# M,F5)@(*95,# '56-889,># (,6# '(,(>-@-,*# F5)# $,-)>"# J-6;<*95,g#
H=M''$JI#)-0-()<A#C)5_-<*%#
#

#
#

#
Z9>;)-#`\#'(,<A-0*-)#@;8*9Y-,-)>"#690*)9<*%#



#
Z9>;)-#a\#K(,D-"#69(>)(@#h#=-<5;C8-6#-,-)>"#

0-)?9<-0%#

#
Z9>;)-#U\#K(,D-"#69(>)(@#h#';8*9Y-,-)>"#

0"0*-@%#

#
Z9>;)-#b\#K(,D-"#69(>)(@#h#$8-<*)9F"9,>#A-(*%#

GA-# *)(69*95,(88"# 6-<5;C8-6# -,-)>"# 0"0*-@# 6-C9<*-6# 9,#
Z9>;)-# a# 90# *(D-,# (0# (# !(0-89,-# *5# )-C)-0-,*# <;))-,*#
<5,69*95,0%# M,# *A90# <(0-2# -8-<*)9<9*"# 90# 6-89?-)-6# *5#
<;0*5@-)0#;09,># *A-#-8-<*)9<9*"#,-*B5)D02#BA-)-(0#A-(*#
90# C)56;<-6# B9*A# 85<(8# E598-)02# 5)# 8()>-)# E598-)0#
<5,,-<*-6#*5#(#690*)9<*#A-(*9,>#,-*B5)D2#BA9<A#*(D-#F;-8#
F)5@#*A-#>(0#,-*B5)D%#M,#*A-#-8-<*)9F9-6#F;*;)-#C)-0-,*-6#
9,# Z9>;)-# U2# *A-# >(0# ,-*B5)D# 90# ,5# 85,>-)# ;0-6# (,62#
9,0*-(62# 09>,9F9<(,*8"# @5)-# -8-<*)9<9*"# 90# *(D-,# F)5@# *A-#
>)96# H<5@C()-6#B9*A# *A-#!(0-89,-# 9,#Z9>;)-#aI# *5#0;CC8"#
$V70%# GA-# -8-<*)9<9*"# >)96# B5;86# )-W;9)-# (669*95,(8#
<(C(<9*"# *5# )-89(E8"# @--*# *A-# ,-B# 6-@(,6%# M,# *A90#
<5,*-L*2#*A-#)-89(E989*"#5F#*A-#-8-<*)9<9*"#0"0*-@#E-<5@-0#
@5)-# <)9*9<(8# (0# 5;*(>-0# B5;86# 9@C(<*# E5*A# -8-<*)9<9*"#
(,6# A-(*# 0;CC8"2# BA9<A# <(,# @(D-# <;0*5@-)0# @5)-#
?;8,-)(E8-#-0C-<9(88"#6;)9,>#C-)9560#B9*A#A()0A#(@E9-,*#
<5,69*95,0#-%>%2# 9,#*A-#NO2#-,-)>"#0"0*-@#0*)-00#(,6#*A-#
9@C(<*0#5F#<5,*9,>-,<9-0#5,#*A-#,-*B5)D#(,6#<;0*5@-)0#
()-#*A-#A9>A-0*#6;)9,>#*A-#<586-0*#B9,*-)#6("0%#
#
M,# *A-# @;8*9Y-,-)>"# F;*;)-# C)-0-,*-6# 9,# Z9>;)-# b2# *A-#
-8-<*)9<9*"# >)962# 85<(8# $V70# (,6# 690*)9<*# /V7# E598-)0# ()-#
;0-6# *5# @--*# <;0*5@-)# ,--60%# &669*95,(8# 6-@(,6# 5,#
*A-# -8-<*)9<9*"# >)96# 90# @56-0*# <5@C()-6# B9*A# *A-# <(0-#
C)-0-,*-6#9,#Z9>;)-#U2#(,6#*A-#0"0*-@#0*988#;*989.-0#05@-#
<(C(<9*"# 5F# *A-# >(0# ,-*B5)D%# M,# *A90# <(0-2# (669*95,(8#
F;*;)-#6-@(,6#>)5B*A#<(,#0*988#E-#@-*#B9*A#85B#<()E5,#
*-<A,585>9-0# H-%>%2# /V7#E598-)0I2#BA9<A#@("#,5*# )-W;9)-#
,-*B5)D# )-9,F5)<-@-,*0%# GA-# 0"0*-@# 90# (805# @5)-#
F8-L9E8-# *5# B9*A0*(,6# <5,*9,>-,<9-0# 9,# *A-# -8-<*)9<9*"# 5)#
>(0#,-*B5)D02#9%-%2#9F#*A-#-8-<*)9<9*"#0;CC8"#90#9,*-));C*-62#

85<(8#A-(*#(,6#-8-<*)9<9*"#<(,#E-#C)56;<-6#B9*A# *A-#/V7#E598-)02#BA-)-(0# *A-#$V70#<(,#E-#;0-6# *5#
0;CC8"#05@-#<;0*5@-)0#9F#*A-#0;CC8"#5F#>(0#90#9,*-));C*-6%#
#
GA-#@;8*9Y-,-)>"#F;*;)-0#5FF-)#>)-(*-)#F8-L9E989*"#(,6#;0-#5F#-L90*9,>#(00-*02#(,6#85B-)#,-*B5)D#0*)-00#
*A(,#*A-#-8-<*)9F9-6#F;*;)-%#V5B-?-)2#*A90#-,-)>"#F;*;)-#90#(805#*A-#@50*#<5@C8-L#(0#*A-#*)(69*95,(88"#
6-<5;C8-6# -,-)>"# 0"0*-@0# H-%>%2# -8-<*)9<9*"2# A-(*# (,6# >(0I# B5;86# 5C-)(*-# (0# (# 09,>8-# 9,*->)(*-6#
0"0*-@%# &0# (# )-0;8*2# *A-# -,-)>"# 0-<*5)# B988# ,5# 85,>-)# <5@C)90-# 9,6-C-,6-,*# 0"0*-@0# *A(*# C)5?96-#
-8-<*)9<9*"2#A-(*2#>(0#(,6#5*A-)#-,-)>"#?-<*5)0%# M,0*-(62#*A-#-,-)>"#0"0*-@#B988#<5@C)90-#9,*->)(*-6#
(00-*0#*A(*#F8-L9E8"#;0-#<5@E9,(*95,0#5F#@;8*9C8-#(?(98(E8-#-,-)>"#?-<*5)0#*5#@--*#<;0*5@-)0i#,--60#
F5)#89>A*9,>2#A-(*9,>2#<55D9,>#(,6#5*A-)#0-)?9<-0%#
#
$?-,# *A5;>A# *A-# (E5?-@-,*95,-6# -L(@C8-0# HZ)5@# Z9>;)-# [# *5# Z9>;)-# bI# ()-# F5)# @;8*9Y?-<*5)#
(CC89<(*95,0#5F#F8-L9E989*"# 9,#0@()*#<9*9-02# 9*# 90#C5009E8-#*5#9,F-)#05@-#D-"#96-(0#*A(*#()-#(CC89<(E8-#*5#
*A-# -,-)>"# ,-L;0# 9,# );)(8# ()-(0# (,6# 6-?-85C9,># -<5,5@9-0%# Z9)0*8"2# @5)-# (,6# C5*-,*9(88"# E-**-)#
5C*95,0# *5# @--*# <;0*5@-)# ,--60# E-<5@-# (?(98(E8-# BA-,# <5,096-)9,># *A-# <5;C89,># 5F# @;8*9C8-#
0-<*5)0# H-,-)>"# ?-<*5)0# 9,# *A-# -L(@C8-0I%# Z8-L9E989*"# @(D-0# *A-# 0"0*-@# @5)-# )-0989-,*# *5# -L*)-@-#
-?-,*0#<(;0-6#E"#<89@(*-#<A(,>-#H,-*B5)D#<5,*9,>-,<9-0#9,#*A-#-L(@C8-0I%#3-B#*)(6-Y5FF0#<(,#()90-#
(0#(#89@9*-6#)-05;)<-#()-#;0-6#*5#C)5?96-#69FF-)-,*#)-05;)<-02#-%>%2#B(*-)#<(,#E-#;0-6#F5)#-8-<*)9<9*"#
>-,-)(*95,#5)#9))9>(*95,#H6-@(,6#)-0C5,0-#<5;86#E-#;0-6#*5#)-6;<-#-,-)>"#E9880#5)#<()E5,#-@90095,0#
9,#*A-#-L(@C8-0I%#



#
3"! 9:'$;5&/'$<%$7/&0)8;'=0<,$%&'()*)&)0.$

3"!"! 4+;'20)+-$)+$7/&0)8'+',-.$522'02$
G5# 988;0*)(*-# *A-# ?(8;-# 5F# F8-L9E989*"# *A(*# <(,# E-# (**)9E;*-6# *5# @;8*9Y-,-)>"# (00-*02# <5,096-)# *A-#
'(,<A-0*-)#690*)9<*#;,6-)# *)(69*95,(88"#6-<5;C8-6#!(0-89,-#<5,69*95,0#(,6#!;09,-00#(0#N0;(8# H!&NI#
5C-)(*95,#H9%-%2#A-(*#F5885B9,>#@56-I%#M,#(669*95,#*5#*A-#!(0-89,-#<(0-2#BA9<A#)-C)-0-,*0#*A-#<;))-,*#
<5,69*95,0# 5F# *A-# 0"0*-@2# *A)--# 69FF-)-,*# <(0-0# ()-# <5,096-)-62# ,(@-8"# /5,0-)?(*9?-2#'56-0*# (,6#
$L*)-@-# <(0-0%# M,# *A-# /5,0-)?(*9?-# <(0-2# 9,# (669*95,# *5# 9,0*(889,># 7X2# $V7# (,6# /V7# 6-?9<-02# *A-#
N,9?-)09*"# 9,?-0*0# 9,# (B()-,-00# <(@C(9>,0# *5# -,<5;)(>-# 0B9*<A9,># 89>A*0# (,6# <5@C;*-)0# 5FF#BA-,#
,5*#9,#;0-2#(,6#@56-0*#9,*-)?-,*95,0#9,#65;E8-#>8(.-6#0*--8#B9,65B0#(,6#B(*-)C)55F#)55F#<5?-)0%#M,#
*A-#'56-0*#<(0-2#(669*95,(8#9,?-0*@-,*0#9,#-,-)>"#6-?9<-0#(,6#-FF9<9-,<"#@-(0;)-0#*A)5;>A5;*#*A-#
;,9?-)09*"#()-#@(6-%#M,#*A-#-L*)-@-#<(0-2#)-8(*9?-8"#8()>-#9,?-0*@-,*0#9,#-,-)>"#-FF9<9-,<"#@-(0;)-0#
()-#@(6-2#<5;C8-6#B9*A#09>,9F9<(,*# 9,0*(88(*95,#5F#-,-)>"# 9,F)(0*);<*;)-%#GA-#*5*(8# 9,0*(88-6#7X2#$V7#
(,6#/V7#<(C(<9*9-0#(005<9(*-6#B9*A#-(<A#<(0-#()-#C)-0-,*-6# 9,#G(E8-#[#(,6#*A-#)-8-?(,*#-<5,5@9<#
(,6#-,?9)5,@-,*(8#C-)F5)@(,<-#5F#*A-#690*)9<*#90#C)-0-,*-6#9,#G(E8-#P%#

G(E8-#[\#M,0*(88-6#E598-)2#7X2#$V7#(,6#/V7#<(C(<9*9-0#9,#-(<A#<(0-%#

Case Aggregated installed capacity throughout the district (kW) 
Boiler PV EHP CHP 

Baseline 24000 93 0 0 
Conservative 24000 1068 310 260 
Modest 24000 2250 1715 1925 
Extreme 24000 3410 2650 2700 

G(E8-#P\#7-)F5)@(,<-#5F#*A-#'(,<A-0*-)#690*)9<*#0;E_-<*#*5#*A-#<5,096-)-6#<(0-0#(,6#!&N#C)(<*9<-0%#

 Baseline Conservative Modest Extreme 
Annual economic savings* 0% 9.06% 12.22% 14.83% 
Annual carbon savings*  0% 10.14% 19.94% 26.90% 
Peak Electrical Demand Reduction* 0% 4.67% 2.20% 2.37% 
Peak Heat Demand Reduction* 0% 15.50% 52.80% 72.51% 
*Compared with the baseline 

#
M,#*A-0-#<(0-02#F5885B9,>#!&N#C)(<*9<-02#*A-#@;8*9Y-,-)>"#9,F)(0*);<*;)-#90#5C-)(*-6#9,#A-(*YF5885B9,>#
@56-%# GA-0-# C)(<*9<-0# 65# ,5*# *(D-# (6?(,*(>-# 5F# *A-# ?()9(E8-# ,--60# 5F# *A-# -,-)>"# 0-<*5)# 5)# *A-#
C5*-,*9(8#F5)#*A-#690*)9<*#*5#5C-)(*-#9,#(#0@()*#@(,,-)%#&<<5)69,>8"2#9*#90#)-(05,(E8-#*5#(00;@-#*A(*#
*A-#E-,-F9*0# )-C5)*-6# 9,#G(E8-#P# <5))-0C5,6#@(9,8"# *5# *A-# ?(8;-#5F# F8-L9E989*"# 9,*)56;<-6#E"#@;8*9Y
-,-)>"#(00-*0%#

3"3"! >75,0',$<?',50)<+$
!"#5C*9@9.9,># *A-# 0-*#C59,*0#5F# *A-# <5,*)588(E8-#6-?9<-0#B9*A9,# *A-#690*)9<*2# 9*# 90#C5009E8-# *5#C;)0;-#
69FF-)-,*#5E_-<*9?-0#0;<A#(0#-<5,5@9<#(,6#<()E5,#0(?9,>0%#GA90#0@()*#5C-)(*95,#HBA-)-E"#*A-#690*)9<*#
90#5C-)(*-6#*(D9,># 9,*5#(<<5;,*#?()9(E8-#C)9<-#09>,(802#BA9<A#)-F8-<*# *A-#<50*0#5F# *A-#-,-)>"#0;CC8"2#
,-*B5)Dj0"0*-@#5C-)(*95,#(,6# *(L-0I2# (885B0# <;0*5@-)0# *5#@9,9@9.-# *A-9)# -,-)>"#E9880# (,6# <()E5,#
-@90095,02#(,6#<5;86#(805#(885B#<;0*5@-)0#*5#*)(6-#6-@(,6#096-#F8-L9E989*"#9,#69FF-)-,*#@()D-*0%#GA90#
0@()*#5C-)(*95,#<(,#E-#0;E0*(,*9(88"#@5)-#(**)(<*9?-#*A(,#*)(69*95,(8#!&N#C)(<*9<-0#(0#988;0*)(*-6#9,#
G(E8-#S%#GA-#0*;6"#0A5B0#*A(*# *A-#0@()*#5C-)(*95,#5F# *A-#690*)9<*#<(,# 9@C)5?-#*A-#C-)F5)@(,<-#5F#
*A-#690*)9<*2#-0C-<9(88"#9,#*A-#@5)-#-L*)-@-#<(0-0#BA-)-#@5)-#<5,*)588(E8-#)-05;)<-0#()-#(?(98(E8-%#
#

G(E8-#S\#7-)F5)@(,<-#5F#*A-#'(,<A-0*-)#690*)9<*#0;E_-<*#*5#*A-#<5,096-)-6#<(0-0#h#!&N#?0#0@()*#C)(<*9<-0#

 Conservative Modest Extreme 
(BAU) (smart) (BAU) (smart) (BAU) (smart) 

Annual economic savings* 9.06% 9.54% 12.22% 21.44% 14.83% 28.43% 
Annual carbon savings*  10.14% 10.28% 19.94% 27.00% 26.90% 38.07% 
Peak Heat Demand Reduction* 4.67% 12.63% 2.20% 41.03% 2.37% 49.38% 
Peak Electrical Demand Reduction* 15.50% 28.48% 52.80% 84.88% 72.51% 95.07% 
*Compared with the baseline 



#
GA-#0*;6"#90#*(D-,#5,-#0*-C#F;)*A-)#E"#5C*9@9.9,>#*A-#5C-)(*95,#5F#*A-#690*)9<*#E(0-6#5,#(#B96-#)(,>-#
5F#69FF-)-,*#5E_-<*9?-02#9,<8;69,>#@9,9@9.(*95,#5F#<50*0#(,6#-@90095,02#(,6#@(L9@9.(*95,#5F#E-,-F9*0#
F)5@# *A-# *)(6-# 5F# (<*9?-# ,-*B5)D# @(,(>-@-,*2# -,-)>"2# )-0-)?-# (,6# 5*A-)# 0-)?9<-0# 9,# )-8-?(,*#
@()D-*0# H0--# 0;9*-# 5F# )-0;8*0# 9,# *-)@0# 5F# *A-# 3-*# 7)-0-,*# /50*# h# 37/# h# 9,# Z9>;)-# eI%# GA90# 0@()*#
5C-)(*95,# 5F# *A-# 690*)9<*# 90# @5)-# 9,# 89,-# B9*A# *A-# C)-@90-# *A(*# *A-# -,-)>"# 0"0*-@# 0A5;86# ,5*# E-#
5C-)(*-6# *5# C)5?96-# -,-)>"# # ?-<*5)0# H-%>%2# -8-<*)9<9*"# (,6# >(0I2# E;*# 9,0*-(6# ;0-# <5@E9,(*95,0# 5F#
(?(98(E8-#-,-)>"#?-<*5)0#*5#@--*#<;0*5@-)0i#,--60#0;<A#(0#89>A*9,>2#A-(*9,>2#(,6#5*A-)#0-)?9<-0%#GA-#
)-0;8*0# 0A5B# *A(*2# E"# <;0*5@9.9,># *A-# 5C-)(*95,# 5F# *A-# 690*)9<*2# 9*# 90# C5009E8-# *5# (<A9-?-# 69FF-)-,*#
-,?9)5,@-,*(8#(,6#-<5,5@9<#0(?9,>0%#GA90#90#C()*9<;8()8"#?(8;(E8-#9,#(,#;,<-)*(9,#F;*;)-#BA-)-#J$K#
>-,-)(*95,2# (00-*# <50*0# 5)# 5*A-)# (00;@-6# C()(@-*-)0# ()-# 69FF-)-,*# *A(,# F5)-<(0*-6%# Z5)# -L(@C8-2#
<()E5,# *()>-*0# <(,# 0*988# E-# @-*# E"# <A(,>9,># *A-# 5C-)(*95,# 5F# *A-# '(,<A-0*-)# 690*)9<*# HB9*A5;*#
9,?-0*9,>#9,#(669*95,(8#(00-*0I#-?-,#9F#*A-#F;*;)-#69FF-)0#F)5@#*A-#F5)-<(0*%#

#
M*#90#9@C5)*(,*#*5#A9>A89>A*#*A(*#*A-#F8-L9E989*"#C)5?96-6#E"#0@()*#5C-)(*95,#<(,#E-#(0#?(8;(E8-#(02#5)#
@5)-#?(8;(E8-#*A(,2#*A-#5,-#C)5?96-6#E"#*A-#(00-*%#GA90#<(,#E-#6-6;<-6#E"#<5@C()9,>#*A-#$L*)-@-#
H!&NI# (,6# /5,0-)?(*9?-# H0@()*I# <(0-0# 9,# Z9>;)-# e%# GA-# 8(**-)2# BA9<A# ;*989.-0# F-B-)# (00-*02# <(,#
5;*C-)F5)@# *A-# F5)@-)2# BA9<A# 65-0# ,5*# *(D-# (6?(,*(>-# 5F# 0@()*# 5C-)(*95,%# GA90# 90# F;)*A-)#
6-@5,0*)(*-6# 9,#G(E8-#R2#BA9<A#*(D-0#*A-#@(L9@;@#(,6#@9,9@;@#?(8;-0#F)5@#Z9>;)-#e%#GA-#*(E8-#
0A5B0# *A(*#@50*# 5F# E-,-F9*0# 9,# *A-# -L*)-@-# <(0-# <(,#E-# (**)9E;*-6# *5# *A-# 0@()*# 5C-)(*95,#5F# *A-#
(00-*0%# GA90# 90# (,# 9@C5)*(,*# )-0;8*# E-<(;0-# 9*# 6-@5,0*)(*-0# *A(*# 9*# 90# ,5*# -,5;>A# *5# F5)-0--# (#
0;0*(9,(E8-#@;8*9Y?-<*5)# F;*;)-#E"# 9,0*(889,>#J$K# (,6#@;8*9Y-,-)>"# *-<A,585>9-0^#@50*#5F# *A-# ?(8;-#
5FF-)-6#E"#*A-0-#*-<A,585>9-0#B988#5,8"#@(*-)9(89.-#9F#*A-#(00-*0#()-#(805#0@()*8"#5C-)(*-6%#
#

G(E8-#R\#X(8;-#5F#F8-L9E989*"#(005<9(*-6#B9*A#(00-*0#(,6#0@()*#5C-)(*95,%#

Benefit attributed to  Economic savings (%*) 
Conservative Modest Extreme 
Min  Max Min  Max Min  Max 

Assets 10.17 9.06 20.02 12.22 27.06 14.83 
Smart operation 0.31 0.47 8.61 9.98 13.1 15.33 
    Total 10.48 9.54 28.63 22.20 40.16 30.16 

#

#
#

Z9>;)-#e\#7-)F5)@(,<-#5F#*A-#'(,<A-0*-)#690*)9<*#;,6-)#69FF-)-,*#
<5,69*95,0%#



@"! A'.<+6$0:'$6'75+6$2)6'$
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