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Current UK DSM Programmes
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Current UK DSM Programmes
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Current UK DSM Programmes
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American DSM Experience
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American DSM Experience
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American DSM Experience

*

21



American DSM Experience
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American DSM Experience
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American DSM Experience
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American DSM Experience
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American DSM Experience
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Figure 8-1 Customer Initiated Demand Reduction

R

«28 day switching rules

*Recovering costs of new
metering assets

*Acceptability of very high rates

C

*Costs of smart meters

sLow prices for peak power
eLow volatility in prices

sLack of suppliers offering tariffs
that provide the right incentives
sInformation Service Provider

to help customers make choices

eCustomers prepared to modify
their consumption behaviour
*Price elasticity of customers

S

*Smart meters being widely
adopted

*Remote access to appliances or
thermostats giving easy control

T

Figure 8-2 Supplier Initiated Demand Reduction

R

28 day switching rules
*Acceptability of interruptions
*Participation in the Balancing
Mechanism

*Settlement arrangements

C

*Cost of control infrastructure
eLow prices for peak power
eUnpredictable prices for peak
power

Tariffs that reward customers
that agree to DSM

*Domestic Customers prepared to
lose some control on load

*SME prepared to allow supplier
to interrupt normal working
*Price elasticity of customers

S

*Whether separate circuits exist
that suppliers could control
eInnovative communication for
control of customer load
*Appliance that can be switched
off

T
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Facilitators

*Government supported smart
meter programme (mandatory)
*Agreed recovery rate for new
meters and comms infrastructure
*Changes the 28 day rules for
tariffs approved by energywatch
—include peak rates

*Education for customers on
financial and social benefits from
managing their demand
*Funding to help service
providers develop information
services required

* Pilot to increase use of
technology, identify best
solutions and reduce costs
*Higher cost electricity

Facilitators

*Changes the 28 day switching
rules

» Market arrangement that
produce higher and predictable
prices

*Agreed recovery rate for new
meters and comms infrastructure
*Education for customers on
financial and social benefits of
allowing load reduction

*Modify the BM rules to better
suit DSM

» Ensure new premises built with
circuit that can be switched off
*Pilot to increase use of
technology, identify best
solutions and reduce costs
*Higher cost of electricity
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Figure 8-3 Distributor Initiated Demand Reduction

R

*No direct contract with customers|
*Distributors are incentivised

to increase regulatory base
*Acceptability of interruptions
*Settlement Arrangements

C

eDistribution small part of
Electricity bill

*No direct contract with customers|
*Cost of control infrastructure
*Suppliers imbalance risk

*Domestic Customers prepared to
lose some control on load

*SME prepared to allow distributor
to interrupt normal working

*Whether separate circuits exist
that distributors could control
eInnovative communication for
control of customer load

Facilitators

*Determine contractual issues
between supplier/customer and
distributor

* Price Control Reviews to
provide right incentives

*Agreed recovery rate for new
comms and meters

* Develop incentives for
customers

*Education for customers on
financial and social benefits from
allowing load reduction

* Ensure new premises built with
circuit that can be switched off

« Pilot to increase use of
technology, identify best
solutions and reduce costs

S T
HM). W28 ('3 *H 38 % *)), )%(.
W), . ( %+& (%>"=> 40 | % /*

)N, )0/ ) & %HE (%) *224+ 4

8.2

(. & &4 40
2)' $)*- - %
*(. - )1 &)HA %

* 4 >=  $#4&)5

). ) 224+ 4

5 T 224+ 46 T'&

T ' &(& 46 224+

$#4&)5

%* 0% - *)58& ) *) 3
% 0%& %
$#48&)5 ,( & %+ (&9&1 *%

*)), )% (.

), )% (. A& (%

$)*- -

4

' 48 (%

) $#HA&)5 *)), )%& *&(
), )% ( &
3(

224+ 46

& ) +-- (.
( $)#2 . (& % &)

& ' )+ -

+(&9&'3 *+ '3 &

*04+ (+ 9B+ .

"> *5H0R - ) 90 & (9% )#4

¥ O)(S+H U 3( 0- &)($* W&

BB - ) ) &g (¥ (+)(%

*)&+2*& (.( &

FAE(H(S - H (%

98, #&)%(+ (&

%

I*($($ &- (& ;#)- (&

66

% & (%%




Barriersand Solutionsto Suggested DSM Programmes

"S=*5 #9B- ) 0,8 ($ #4

(') ) & 2) &+&H%- Y%'( '3 & +)) (& - *)1 &)HA%*M0%
B - )%R 90 & U224 )0 .8 ">.*5%(' &  ( '3& + (+ )% ( '&
& o224 ) *(. % - ) (.&&. 2)' $)*- - %,%8*&& 224 ) 0' #4
(. & ,( 98* 4&' 3) %H#H)+ %,( (* 4$2%)&+2*& ( (& 2) $)*- -

0.8 (' $#)* (& &*&8& +H9&- )0,4) - *,(0,& & 9224 )' )* &

2) . 4(8 ("HS/I &)+ )& ( % (&

[ %">=*5 )4 [*% () +$(,%. *%* 2) 4- 3) ()$5 B[+ (45
2)' $)*- - %&*&- *5 ,( '4 %%W224 )%- *1,($ - 2)' - (&6& HI&- )
["= % )+ (&(.&& LS #(& 2)4" S, %W224 )& )%/ &&
US( H2 * HUB- ) 3)H2& 5 *)%,('). ) &*&& 9224 ) +( ( U&(

( )$5 %) + %&*&0. 4 ( 3&& ['#%/'4 %0 4( . & ,(+4. *

I %&3)*( ( )$5*H. & (. *0),&( H && ( *%0 MFU%r + ' 4($' B
2), . %(. (3)-*&('(0/ ) & 5+#4 " &,(*(* ..& (*4#&3)&
0')1 #9&- )%H( YBME&)- (*& & + (8*+&3& 5- ' ['#% *(. [*

2% BM*(54) . ,&H*)$ % )2*5* G *%(* 4 &) (*& (3 EB 3" C

& & %) £49*& ( '3& )HA%& ) [*% ( )54&4 &1 #2 '38& %
% - | %+ #4 H# & & *.- (9B*& #). ('3& % % - %)
& ) - *(,(%$)%% ( .,%#%5 (%0,& ( )$50*&/ ,&0*%%3$$ 9%&. &*&
& % (L% *& &),( % (&+H#4 2'& (&4 2%)& 3 ( '3& %
()$5 %) + %%/ - B*/'#$/ & 5 0'#4 1 (& (+#)*$ *(
()$5 *#. ,&%2*)& 3*(54($ )& 5( &%(&) B($& ('& &*& )530

%224 Y% ,( & () $, (%0/ ) #84& %*) ('& )&*4b ,(&$)*&.
2) .. & % %) .+ %& Y- %
( *&)(*& - &'. '3- &$*&($ %- '38,%),%940'#4 3)& - &)

"2 )&)& & 2) .. )'3& % *)& &)B(. 2 %W &H,3) *& ( & #%
& - &)C*(. 3)& - &)'2)*&) & UB( * 4($R)- + (8 +&0.& &
Y - ) [ ,%,%& *22) *+ *.'2&. 5 I ( )$53) &% *)& ' +
2)' $)*- - 0/,4 2) ,. %% - )%0.& (- 28 (.*& *(. 0' #4
) . #+ & )94 () . 5 W224)% '0 )6 (& % *) (' &M
%E&H- (& &)%. # & & + 9B %0 MN*%+ WBRE '& ). B[S ( & %
4($&)- + (8 +&*22) *+ 0'#4 & *.- (,98*& *(. 3(*(+*4),%%3)
&)'2 )*&)UB2*)&HA)E 0,8 % *4) HW 986 )) % (& AHE - )%

67



Barriersand Solutionsto Suggested DSM Programmes

+ )($+9®E3(0- &)($*Wo&b

| %% ) £8&%& & ( . 3)% *)& &)%*(. /'0 & % + YR+ #4
)+ ). #224)%') - &) "2 )*&)%0 .4 ) H+&(&& (YEH% *)&
- &)%0 .8 + - - #(, & ( &H ('4%5 #(4%W6& 51('0 & 5*%) * 4 &
)+ )& /.8 )+ OB We+*&. 0.8 & %,( 9& (&/ ( +-2%) . 0,8
& 40 +9&' 3+ ( (& (*4- &)% (0,8 & ">S*5)#4 B%  ($
) %4 . & ) %9BME 2) 4- &*&& &),BH*)$ . & Y- )%0 4
ARGF - 2 &&  *UF) A& 38 (. & (+M. & HAY UBB)E % *%6&

[ %+ %8- *5 ("& * ) 4 *(&+ (% )& ( 38& )RR &
()85 (. #% B+ (45 *(. ( )$5 %) + %% (*+&. )&4 : '38&.%
L) K& ) H) . BF& M (. H% B - )% %' #4 2 .. . 0,8

+-288 B2)+. (., H#H 4 &)BO/ H *H#)*& L) B+EE HY - Eb
KA (G- 28 (( (. *H&FA&  '3H% /%0 #4 *&h ) #) A4S &
) AR AY (- 28 (L H(. )B(.* 4 &) W (. 3 # (& ('#S &
(* 4 +#98- )% & ) $#4& & ) '0O( ( )$5 + (W 2& ( B 3" C

"0 )68 A&YR. UHHL (' (&% ) +& (& "SA( " 9w)*22 .
& (.S 4- (&6389%2) 2 %A% & - 2*+& *5(' & *% 9& (% *%
%- +-- (&&)W*.2) ,#% ( %$.B 3 6" C

(& * %(+ "3*2'0 )H#4 .) +& & F+4&& & (8 .#+& (' 3K% *)&
- &)% & *5 0')&8 Y (% )($& (8 .#+& ('3*3$ (- (&2' 445
& (+#)*$ W+ ((' *& (% | +-- )4%+& ( 40 + (% ) &

+ o8 ( 3&HEITE (3)&% +%W ( [ ) 0'#4 '3+ #H)%  * (#- )
'3. &4, BH W& *..) Wo) 4&. & & + YR 3W (. . *Wo&3) &' %
+- 2%, %0/ '0( & ) (& &),($% +16- *(5'30/,+ 0,44984/* *
(#- ) '35 *)%'3#%3H443 ' )O0/,+H & +9%&'3& *Wo&0'#H4

) + ). (% )& ( + #4 $, (& * $)*.#%4) 24+ - (&2) $)*-

*A$( . 0,& (')- *4- &)) 24+ - (&& WA4%&*&0'#4 - (,- % &

(2B R . & 2*Wh. & MR- )%

#®- ) )&+ (" (+)(%

/%) *1%. ' 0( (& &' 2' & (& 4+ (+ )(%&*&+H #4 *)% (& % %/ - %
(*- %

++ 2& 4& '3 [*)$, (S HB’- )% $/ *&%3)2 *1 4+8,+&D(.
+H+ 2& 4&' 3,(&))#H2& (9B

68



Barriersand Solutionsto Suggested DSM Programmes

[ 2)2'%. +#9%8 - ) 'H(&)S5 . - *(. ) .H#+& ( W - %0'#4 |*
181 H*)$,($) &% &2 *12 ), . %& 5*(. ) .#+ . - *(. 21,988 ) *)
(") &,42)+ +2%,( & 68 ) 0'#4  * + (+)( ,38 % +*)$ %4. &
5)$  M63) HA ) 4 B - )% %HWG (%0,& ( )$50*&/ (. +&.
§*&& 50'#4 ('& *$*,(%B& % &2 % 32)' $)*- - U6 #&A*&& 50' #4
0,9 & % *22)'2)*& + (& M, 24+ & (%) & 50 ) (& ($- %
%A | ) WSS OB ( 0*%&*&* (52,4 &Y' #4 (+M. *( ( )$5 *#. & (.
I'- %8 & (W) &*&HIR - )%H(. ). & - 24+& (%'3& (O
&),3

2.8 & OH224 )*(. .98, #&) ,(.&&. W - %& ) 0.4 %- 4 &h&
& *++ 2& 4% 30/ ( Y- )%+(  (&))H2&. *(. 0/*&*224*(+ %
(0 (&)H2&. &0'#4 - 2')&(&& (Y%W) &*& Wo(& 4*224*(+ %
0) ("&&¥)( . 'B*(. &*&HB- )W *. & * 4K &' ). W& .'B
*224%(+ %& 2) . %) + %41 / *&S ) .. . & ) 0 ) %2*)*&
L)@ ) *224% (+ YF (. OB - )%H #4  %'0( & - *. *0*) '34&
£ (848, (& & w224 ) .9, #&) & ( & %,%H#(41 & &  *( N
"0 )B/* ($&) & R +& H53& %2*)*& +)HLE&F #4  * 4 (% ) 4
+ 98,

*)&+2*&' (,( & *4(+($ H*(,%

#224 )% *50,% & ,. & ) 4% (& &  *E(H($- H*(% *9(
* & (*40*5 "3 &( (%) (# - "2)&$ * 2) $)*- - ( &%
+(&9&/'0 ) &%, 2')&(&& ) - - ) &*&& 9 - HX(% &
M0 & IBYR- 2 )*&)& *A(+ & OBUR- () *4R *& R +3+2 (&
(& 8 (% 986 ( %B%8- | 9&(&& O/ ,4 & % *M+HIB - )%+ #4
SR R(*L L& (*4AF (8, #& (L &%) *0,4( . & 8. 3)
2)'2'%. H*($ %& & *)*($ - (&0 ) + (&- 248&. &%('&+4*) &
0/*& $) & %+ %63 (& w224 ) ,(,.&&. 2)$)*- - 0,4) &' (
($* 4 & 2%)&+2*& ( & [ %%2) * £& )3) *40 2),),&

), )& *..) 90
9B, #&) (+ (& %

#)) (& ..,98, #& )% * *( (+(& &) (3)+ & )( &")1*(. (+) *%
& *U068& *% '( 0/, & ) &) ) &) (%0 #4 *0h.  ( #&AW( $

& * ' ) (3)($ & (&)1 & 5% 28&(&4b) .H#+(S & ) HE&)
) &) (%*(. 0,4  (H)(S *( '($ (S '2 )& (*4+BE& '2 )& &

69



Barriersand Solutionsto Suggested DSM Programmes

2) $)*- - *(. 2) .. (+ (& %& HI&- Y%& 2%)&H2*& ( *.. & (
O+ VB@EA 2)' $)*- - %+ #A A4*. & |,$] ) #HE8AWE ( '3& *Wo&
O/ + +#4 ) W& (1,3 ) 4%W% /,%0' #4 *&% + (%8 0.8 &
) $#4&)5,(+ (& Y& ) .#+ 4 %Bo%

0' - +H*(,% %+ #4 4%. 8,(8B & ' )¥- &% *)),) 7,)%66
% &) & HUB*4*6. 98, H&)%H #A [* x4+ (+ + (..& ( &*&) ;#) %
& - & + (% ) #%W$ )*& ) &*( % 26 ) (3)H($ & ( &')1

+(.566%4 ($%. *(54+ (+ +(.,& (%8 ) 0'#4 ( . & *) $#4L&)5
3*- 0')1&*&) +$(,%. &,%% ,($*(. *40 . & .,98, #&) & +2&)
& ( 3& &)(*& H6.,) +&&)$ &. - *(*$ - (&,(+ (& %+ #4
24+ . (& .98, #&)%& ) .#H+ B +3+*) *%' 3+ W& /| % (+ (& %
+ #4 % &),(+ (WHE ( & &' % 24+ . ' (

[*($.($ &- (& ;#)- (&

( 2'&(&4 *)), )& Yot (S %& & %&- (&Y - &*& *5
(.. & *H - - & & % ) $)*- - % & %41 B &*&+HIB - )
(& & 0.4  %& . ,( & %- 0*5 *%+#)) (& - &) .

Y8 - )%  (+ 0,8 & 9+ 2& (' 32' &(&*42) + WK $ 9B¥ %0 .& * )5
K)$ (#  )'3& % HB- )%& ) %' H#4 (' - 2*+& ( %&L- (&63)
& %2)"' $)*- -

/ OB - ) HW(S 4*. (& &. *224*(+ %- *5 - ') . B[HRE
%& 0,8 #&+H*($ & & %&- (&*)*($- (& 3 & ,%
2)3)- . (*% 4)0*5& &4 9 ,&/ ,($6#&4AW($ H #(1,($ ' 32)' 34 %B& (
&- *5 22%W 4 & * ', H*(S %N& N&- (& 'O )6,3& ) *)

OB) (&(#- )% 3*224%(+ (S &)( . ( (. B &, B) (&& WB*(.

& %*) ("& +). .'(* - &)6& (.& *5 *H*($ & N&- (&%
(. . & *+#)*&H) +). & + (%-28&('3& - &),($2 (& [,%%
24)&HHA)E - 2' )& (& ( & w224 ) (,&&. 2)' $)*- - 9Y6* %224 )%
O4( . & % *) . #+&( ,( & ) +4#L&. ( )$5 & ) A +& &

*+§& (%& 5/* &1 ( )& ),( BSE (% . . &. &), 0/ &)
%&H- (&H4#A& (0,4 * *)), )*(. & + 980 33(.,($%H& (%& & %
*)N.)

70



Barriersand Solutionsto Suggested DSM Programmes

8.3 oo )4 %), )% (. A& (%

%* O- - *)5& ) *) 3+ - - )+*4 %)), )%E*&( . . & ' )+ -
(. & &4 40 %'0%& % *)), )%, & +(&9&'3 *+ '3 &
2)' $)*- - %

S A2 oo )era ), )W (. AE (%
%), ) 224+ 4 ) $)*- -

5 T 224+ 46 T '& 224+ 46
T ' &(& 46 224+ 4

'UR6 3% *)& &)%

OB 3+ (& A&+ (' 4 $5

F' 484 *(. 2) . +& 4 ( )$52)+ %

)% (" 3&).3(. (3)- *& (

48 (%2 9B% % 0,8 +HI&- )% *(.
W224 )%

‘O®6 3 - *)&  &)%

15 %), )& & *.'2& ('3+%.- )4. %8+ 9B 3% *)& &)%
| Yo% 38 % - &)%0 ) 924) . ( & H*28&) % ( *(. + #4
) 2) %(&* £#)$ ( % (&( & (3 BH#+&) 0 ) Y+ - &)%&
3&. (& (5.,(,88& & 3& - *)& &)%%' #4  *%6%W6. ' ( &

%' 3% )*($ '3 ( 3&0/,H *),% *4($% &' % &*&*),% 3 -
(4. (3

( )$5) . #+& ( *%H9B - )%H% 4%6 ( )$5D

"& (& 43)) L HF . K& F M (¥ VR . FE& + M +&)UD

) *&) 2) &+&( & H4 ) 4 - - Y%'3 & +--#.& K ) S#
(% +&)%D

"0 )R- ) ¥ - 24,(86% M. ( FH&F4) *L 9D

A5 3) & HB- )& [* 2) +% +AH#HAE (%3 ( )$5+ B& /| 20,8
#.$ & $D

71



Barriersand Solutionsto Suggested DSM Programmes

'0 )4 A6 38 RH & *%). &+& (D(.

'&(& A& #%. & - &) % AW 4 $ ()& (<, 92)&*(.
- 2')&

%WIR&. (& *)A)%+& ('( )+ )($+ U®,& *5 0')80/,4 &
F(% )* S )(- (&2 445 & (+#)*S H - &)% | +9%& ( 3&
* (% BY0 ' #4 Y0h. *Y #(. & 2' & (&4 %US(,3+(& ( )$5% ,($%& *&

+ #4 ) *4%. *(. /'0 &,% 0,4 *%WP8 0.8 - 9% (% &)$ &b *(.
2)' - "&($ & -') B+ (&#H% '3 ()$5 | B ($%,( & ,%*) * + #4
2' & (& 4b - ") WS 3F(&&F( & W (S &F&F)% F - & ) ( )$5

B+ (+5- *AW) W2)' - '&. 5% )(- (&F(. ) $#4&)%

( +(+) 3- * (*& (0, % *&- &)($ %W - % &*& %-
Y8 - )%- *53(. & ) (P *% *%& 5 +- -') + &) A&
[ %0 #4 ( . & . *®0.& 5% (- (&2'4+5'( %W22')&3) & %
(.

‘OR63 (84 H('4$5%(. #2- (&

[) *) *(#  )'3..B) (& (8 4&+H (' 4%, W (. ;#2- (&8 *&+ #4

#%. & $, 224 )% 98, #&)% + (& 4 ) .. B) (& #2- (&
B) (&+ (8 4- H*(% %,(+4. 2*$ )60, 4%6*(. & (&) &*4'3
0/, + *) 2) (&H('4$, %% -'(%W*&. ( 22 (.,9 I %)), )%
- %5 & Y UR'3,-24- (&& ('3& % . +%*(. & "> .*5)#46
O/ + + #4 ) WE,( & 224 )2*5($3)& &+ ('4$5*(. & +#9%8&- )
00 ,& (S W224 )0.&,( * - (& [%, 24- (&& ( + Y&0,%41 & &
*0h. *00 #H ' (& + 986 3%(5/'-  %R)*& )& + 98 38 #2- (&
&HB% ) - ($& H#H2- (&' & (' 28& (

) *) - &' .%3)- &*&$ &% *)), ) (+4# ($*4($&=(0,8 &

HB- ) ') & * 4% & )+ ) & +9B 38 +HB- ) W& %
& (FMB6% - 3)- "3+ (8% 4AFH(. (%) *HO*(+ 3) &% (#2- (&
%5 (L. & F+HA&E& &6,(8 . #H& (. #),($ *(5 2,4 &2) $)*- - (%
+(L#&. (& AW22' )& H (% + #4 883 . &' )+- &

R4&' 3 ( 38&&8*& *5'+H) & ( 2%)&+2*(&( * 4 )*4%. - *)1 &%
0 4*%) 0*%). ($ %- '3& ( ) (- (&4 ( 3&&*&0'#4 '++#) 0 .&
+(Q A(S*(.) . #+($2 *1 ( )$54*.

72



Barriersand Solutionsto Suggested DSM Programmes

F 2484 *(. ). +& 4 ()85 )+ %

( '38& 15 ( 3&3) %8 * 4B & * ', 28)H*%$ ( )$5 *&
92 (% & (. . 458 962#)H *% #(&' B2 *12 ), . %0/ ( ( )$5,%
%2 (') )3)&%& /* * ( 38& & +H%B- )& ) ( .%&  *
UB(,3+(&. ., B) (+ & (& +U'32*12°0 )*(. 'B/B2*12'0 )

YA & ) YA (L% % 2)+ %&  2) . 4& 4 (). ) &*&U224 ) +(

2) 2%) Y- )%& ) .H#H+ & ) . - *(. ( '38& %% %,( &

S &, - L *&B 2 BE - 24- (&& ('3 0*%& ) . #+& (

0/'4%4 ( )$52),+ %0/ ,+ - *(&&*&& *+1$)' #(. ( ) (- (& *5

(' &l * (+ (. #+ & - *1($ * % (% 4 9B*&$5 3) W224 )%&

2#) % +(&4)8 () *% ,( 0/ 494 2)+ %%' #4 - *1 & %4 %% 3*
*)), ) *%& (- 4% 3( &+ (%W- ($ 449+ *& 92 (% & %
Yo% ') ~2)&(& | & 4 40 . -'(B*&%E & (. ,( ()$5

2)+ % )& 4% 5% 0,($*-*)L. (D% (2)+% & ("
*(. 3%#) %& .*& 3)" >

*4>2? 1*5 44948 )+ %

*) )+ O ?/

) % (3 )3 (. (3) & (

2) 3 H%& & & Y- )3(,&&. 2)' $)*- - %& ( . 3)* W224)
& 'B) &), E&,(+ (& % HB- ) I* H#H  4($% & % &),
& ) 9B *( . 3)*((3) *& (2) ., )60/, ¥#4L & 224 )6&

>+ ) ( ((#*4.%5 %] *. *%p4*. 3$#) %<* )*$ . *4) 986& 5 *)64&
3$#) o * (+-24 .08 #8&0 1 (. 2)+($.,(3) *& (

73



Barriersand Solutionsto Suggested DSM Programmes

2) .. & Y- )0,8 #2 & .*& (3)- *& (' ( ¥ U@ (. 2 *12),+($
2), . % (& +9% "' 38 9224 ),(,&&. 2)$)*- - %& ) % ( . 3)*(
(0 *& w224 ) & &1 & (.&& (. %(.($ * 2)' $)*- - 6
NSH(LO(S 3) & +)) H&¥ (84 #2- (&& o8 4% . *(. 'B)($

&), B8 *8&) 0%). H9&- )3)*$) ($& & )4*. ($+ (8 4.

&& % *M HUW BG(. ) % (&AHE- )4 M8 + URB.- (,9B*& (
*(.- )1 &($CH(. ),0A% 32)' . ($( O ,((' *& &),IU3)* % *HA(# )
'3HOR - )%*) 41 B & 'H#&® B/ *(5 ( 3& ( ,3& (3*RH+&)

*0h - &)%0*%*) *.5* * & 4 ( *.. & (*4 ( 38&*&E& 9224 )
0'#4 $*,( ( "B)($ &,%%) + 0'#4 & 4*)(($ 92), (+ %' #4
& 50,9% & #( 3)& ) 2) 8+&6 ('). )& 92*(. & *.'28& ('3
HALD &%, 2 )&(&E&*&*(5 AWh (% - 2,4&2) $)*- - %*) %B*) .
*1) B8 (. .HBS & ,%& )3) )+-- (.. &*&H#(.($ - *.
kA A& -*1 * (8, H& ( &0*).%& % % - % ( *...& (*4
(. ($ '2& ( - *5 & 2% 4% & 4(1 2)' $)*- - % (& *
0224 YOE ( )$5 [+ (45 '- - & (&) &( (. ($3I- & ()$5

* (%% )#%B
48 (%,20,8 #9B- )% (. #224 )%

7)) & 9B, H&) 4. W - %& ) %*( 9% * '#&& (*&) '3 &
(L) 4& (% 2%&*8&0 #4 ( . & 2#& ( 24+ 3) &

% - %& B+, T)BE6& ) Y%*( BE * ' H&E 4+1'3* . ) +&
QL) K& (%2 & (.98, H&)W (. % *HHB- )%  + (.56
& ) %8 2 &(&4,- 2*+&' ( W224 )% - *&(+ 1*)$ %,3.,98, #&)%
2 VOBt OB - %R ) .H+ . - *(. 0,8 #&& ,%(3)- *& ( ($2)2 )5
2)' .. . & W224 )%

- AR - %G2, M US( * + (& (B 0,8 W224 Y% | Y% *(%R*&
98, #&)[* (1 (§F+&*4*$) - (&0 .& & HY- ) *(. (T (' &
1('0 0/ & HYB- ) %*& *H - &)($ 2 (& (& (&&*& &
98, #& ( HW( WB6( . . & ) L H+ . - (. *&* 2%)&H4)3 . ) &0 #4
(. & + (&+&* £)$ (#- ) '3+#% - )%,( * % *4*) * | %+ #4

"( 5% +(+(8*&. 4+4-*)1 &$ +- 2*$( *(. *& &, %WS$ &
8, #& ( #W( W0 HA (&) (& *.,) & - - )+*4) 4& (B,20,84 &
o8 - )

74



Barriersand Solutionsto Suggested DSM Programmes

[ %+ (. + (*+&*4 BE % ,3 % - %*) (& .#+. 5 &
L8, #&) .) +866 & ) + #4 * 2" & (&4 - 2*+&"' ( W224 )% ( )$5
AR (% (. & ) 3) - *A(+ M &W*). & W& 4% & - *&)*4&
'38 %% *(. & 9&(&3& *)),)*%& 4. 2 (./'0 %&- (&&1 %
(& 38 ) L H#R&( (. -*(.0,8,(& 2)34%UB)0/ & ) &,%0,4
498,(& )#2 ') & (T7T*+&)C [,9%0,4. 2 (. ' (/'0-*(5+H%- %
(4 .. & )% 3.& +- (% & (%- - H*(% 3)
08, #8&)%,(3)- (S W224 ) '3. - *(. .'0(&)(%0" #4 ( .. &%
0')& (&S &*&& B# .' %*Y *.5 - 2*+&#2' ( W224 Y%O/ (
(BH+QOM %8 - Y%& 2) ,. &(..($ w) & (" (3)- & (
)Y+ -2 (B& (,%2) . . & W224 )% #224 ) 92'W) - *5('& &*&
US(, 3+ (&*% . - *(. ) . #+& ( +#4 B+& b ) WR,( & ) . - *(.
e H( S ($4($0/,H O #HA 0 . HE&*& B - *A(+ 2)+ %

8.4 YA S %)), V(. HE& (%

[) *) &' %+ 4$,+4 %), )%&*&( . . & ' - *(. & & 4
40 %' 0%E % *)), )% (& + (&9& 3 *+ '38& 2) $)*- - %

X 4>z 4 A4S %), (. HE (%

N.) 2247 4 ) 9 -

5 T 224+ 46 T '& 224+ 46
T ' &(& 46 224+ 4

HOB - YUR2) 2*) . & - .. B& ) I* [ #)

HOB - )% 2) 2%) . & [* *224%(+ %
(&))#2& .

)+ A& 3R - )%

HOB - )UM2) 2*) . & -'..B& ) I* #

| %8 - )sS(,&&. W - ) i #) %+ (%- )%& B (. & &,(1,($
* U H&E ) A+Q,+& Mr(. &1 *+& (& ) .H#+ . - *(. *&& *22)' 2)*&
& () R (% & 2),+ U$(*M ( /% - *5  3(.,($ HB- )%&*&
0'#4 2)2*) . & -'.. B & ) I* '#) *%3) - *(5+ (% Y%&

4+ +& H%* ) 4& B % *M2%)& 3/ #%/'4 92 (..&) *(. &%('&
%- &,($& 0/, 4 & 52*5- #+ *& (& (

75



Barriersand Solutionsto Suggested DSM Programmes

JOu*. (S + (- )%& - . B & ) I* [ #) +#h &% & I -
) & (%

| (+#% ('3 & D&FA2*1 2)+ %' H#HA 2) . * 3(*(+*4
(+(& 3)+#9%B- )W) .#+ & ). - *(. *& *1& D

HP& (* H#&& () (- (&4 ( 3&63 - (&) % 340 )
) (3 - HWS - ') B (&24(&*(. 4%6( 0 4( %*(. 2'0 )
08 & (9B (.

(3)- *& (* '#&& ) #%S  (+ +#% - %) &),(3) . *(.
) *4% /' 0 - #+ ( )$5.,B) (& 224*(+ %H% & 5- *5H*($ & )

S 2*&)( & ) L H+ . - *(. (- 2 )&(&2%)&' 3& W -
*43)(,* 0*%& - ' (&& M%) +). %' 0,($/'0 - #+4 ( )$5
0*%#%. 5.,B) (& 224*(+ % (. O/*&+ #4 % . 5- *(*$,($

/"0 & % *224*(+ %) #%.

80 4 2'Wh 4 & . US(*H4 38 % 4- (&(& *2,482) $)*- - %3)*
98 - ) (& &. W - ( '3& 15,9%#% % ) % *1,($.,& *% 3)
Y8 - )60/ H WSS Y- *)1 &S B)&I' - W224 )%&*&0,H4( . &
'B)&),IB)E& % 2) $)*- - %

HOB - )UR) 2%) . & I*  %- *224*(+ %,(&))#2&.

| w224 ) *(. .98, #&) .(,&&. 2)' $)*- - %0 ,4) &' ( - )%&*&

¥) 2) 2%) L& [* 20)&' 38 ) 4+8+&4*. (&))H#2&. #+ '38 4%
8804 + (& 4. Y41l BE&  ,( *) *U4H *%U0*&) *(. W&)*$ | *&($6
*)+ (L& (,($6') *224% (+ %W+ *%) 3,8 )*& (60/,H + #4 + (8 4.
0,8 #&* US(,3+(&,- 2*+&' ( & % - )% '0 )6+9&- )%O0' #4
(. & +#( (+.'38% ,(, *4- 2*+&

0' 0*5%& ' )+ - & % *)), )%)

,30) (+ (& %&*&+HWR - )%+ ( #(. )W(. *(. % & ( 3&
3 - (S (&)#2&. %W ( 9*- 24 & (&)#2& 4 )+ (..& (($
) *& &*4,( ? &) 5.( 5%0 *+ - )) +, *( (+(&
2*5- (&3P  *(. *( ( )$5% *)&L&

(3)- *& ( §*&*MB0%& - & +4*)B #(. )& (. & - 24+& (%' 3
%L % ) L H#&(*(. & (3% '& & & - H&* ML & &
0, )%+ &,( &) %340 )+) " (')4%y 020 )4 %

76



Barriersand Solutionsto Suggested DSM Programmes

#B- )% )+ 4B

(*B%%' 3- ') B+ (& (. +('- +#% '3 4++&*(. & ) 3) &
* 4&'3%- '3& %/ - %+ (&- 24&. 0,4 2 (. 2)$ &' ( &
) R (% ( %6 3+ (%- 2& (& 2),+ H*($ %

08 4% ,($ & 4 4'3 . -*(. )R (% ( %W 0.4 (- 2)&(&
&) (*(&,( *4.*&$ & * 4& '3 *(5 2)'2'%. % - %

0% *&% 3) W' (% ( 9B * (#(. &1 ( *(. *(*BUWH(. )&1 ( *&
& & '3& . 42- (&WS$S 9B. *2)+ 4WBH&'3. - *(. '3=
68 .,%+)) B (.%& * N.)2,(. -*.3) )5 N, *%,(2),+
B 3"ICTH& )-') . &4. *(*B%b $/& 0*)*(&. *%2*)& 3& + %
( 3&*(*BUH3) & 2)' 2 %. 2,48&% - (. 2 (. (& %*)+ 2) 8+&b
( #H) 2% ¥ H#H(Q, B 3: C*h +)) )& &%40 4 4'3 £9+G '3

S (LGB HS & 5. (. & %- W2 3))R (% /* ) #

8.5 H( 4$,44 %)), V% (. ' H& (%

[) %) &' &H (' 4$+4 %)), )%&*& . . & ' Y- *(. & & 4
40 % 0%8 % *)), )%( & + (&9& 3 *+ '3& 2) $)*- - %

Y 4>= 4+ (P 4$,44 %), )W (. ' H#& (%

),) 224+ 4 ) 9 -

5 T 224+ 46 ' 224+ 46
T '&(& 46 224+ 4

(&4 H( 4% %

(8 M 4 224%(+ %

(84 H('48, %

[ .98, #& (( *(. W224) ,(,&&. %Wl - %) &H'( + (8 4&+ ('43, %,(
') & (D% ') . PN % & 4*.%'38& HB- )% [ %+ (8§ 4

&+ ("4$5- *5 %M  #%HA3) & H&- ) (,&&. . - *(. ) . #+& (
2)' $)*- - 0.8 HB&- )% ($* 4 &)-'&B. % . (+ I -
(&)(*& (*4 2)'$)*- - % %'0% &*& * (# ) '3 .. B) (& + (8 4
&+ ("4, %/*% (2 (&O0')L0O 4 '0 )6& % &H('4$, %

7



Barriersand Solutionsto Suggested DSM Programmes

I (& ( 9&(% &B#%. ( & O L& 2 (*(.  +-
') 0, 9R) *. &) .#+ + Y%

( 9%- 24 ' 38 %H2 '3+ (& 4&H (' 4$5,( * 2)' $)*- - %, ( 5
& K+¥-3)&' +L %M ( /% + (%8 '3 %3D*) 6 * " 0*5
oo (& (W ®)LF(. 2 $)- - * 48 ) UBEEF&F( (WM.
(& B - B - *(. #%. & *. 888 &- 2 )*&) ) - '&& |, %0*%
#%. 58& '($%W(. '0 ) #&8').&*(. MO0/ ) (& &Y %2*)&' 3
& ) ) $)*- - % (#- ) '38& % +(Q48&H('4%, %HWS

H2- (&3 - . B) (& *(HIH) )%+ #4  &Y&. *%2%)&' 3* 2,4 &&
% /'00 4& 5'2 )& *(. & 0/*&. $) & 5%*) *224+ 4 & &
-1 &

(& 4 4 224*(+ %

( *),)& & 0, )*.'2& ('3 %& 40 (# )'3 (* 4.
¥224%(+ % ? .8 & 9+ 2& ( '30*&) /[ *&$ *(. W+ | *&$S & ) %
AR A%, 8*& %)) (& + (& 4. ) - ' &6 | %% ( % '& (&
B (&S 3H (' M 4 A%, 49B. * ' 6 H&* M O/ ( &*&4*. % 2 )*&($6
Y008 ) - *5  ASL ) HH& (* * 4 4 *8&& %' 32 *1. - *(. 0/ (/%
2),+ %0 #4 92 +&.

(%) * 0/ ) 9224 )%- *5 [* 2'&(&4& + (& 44*. %,( +4
*224%(+ % ( & '3 2/ + (%- . *((#46 5.'- OB+ 9% - )
89%8' ) N %+ (% . 53,.3 % (.3 | )<& +4 *224*(+ %B 3
. C ()$5 B+ (54 HA(S/*% 2. & (P * % & ()5 B+ (+5'3
& % *224*(+ %B(. & )3) & + (& 4 4 4*. ® #&& *224*(+ %*)
$ &S 4)S) (. & UBHL'3I*224%(+ %,(H *%. 5 N & ( ! =

| ) WRO*%E*&,( & %2 ), . 4+8+& + (W 2& (3 - & %
*224%(+ % (&. 4 *%. 5 NB 3: C

( (D *% ( +(84 4 3,3 %+4*)B 0'#4 [+ 2'&(&4& *

0 .&* 4 4% | ) *) *4 *.5 KD24% (+ %, (+4. ($+ 4 *224%(+ %
(& - M1 &( & %+ ( 9%- 24 & (&)( &7*- &*. )&% %&
C$&41 - (&)L UBYR- %&F&F (( H&F(. ¥ - - (A& 20 ) 4

o #( (1 %(4 % 3.8 3 1 )6- D' 0* B60%%,($- *H
FORYH (L& () 3 F) #(( 8. & (% )0'H#HA |* UM W
& & . B,&4% 224 (+ %) - '&B% ¥ #4 H*($ & &- 2 &) ') &)( ' (
0*%,($) - ' &5 ?/,888 % *224*(+ %*4 *.5 998*(. '2 )*& & 5%)

78



Barriersand Solutionsto Suggested DSM Programmes

("&(S ()*4H% *(. *) 92 (% %d % *224%(+ %*) (')- *4b* )#%
28)H*% B 24+($*('4 )1 ('( CHY%B- %04 -') ¥ (+) . (
W')&&)- 2),+ )*& )&*(4($&) ( 3&

('2)&$ *(5248&2)$)* - & *5& ) 3) HhHAE& (W) &*&
%- ' HW/'A%/*. *H W& &% (#2- (&') % &) #2- (&&

"(®*& & ( )$5 % ,($% *% 0 4 *% W224 )% ,( (S ( &
&+ ('4%$5& ) - '&B+ (8 4& *224*(+ % | %24 & - '(W*& (- *5
B 2+ ( (H(S& 2# 4+8*8&8&%W3 & &)( 'BI,.$ wW(. 33 | )%
3)*2),. '3& &- *5  &*&* 4($ &)- 2'445 '3 (&b - *1,($
Y(Q & 4. +9%0'#4 ) #).&-*1 &% *)1 & ')16

)(- (&2' 445 ( & ,%*) * %3*% 4 *%& ) %* +4#% '( 5(*- +

x5 &H (48, % ( * (0 ), *& - )% A+ )($ G/

*(*$ - (& 3 ()85 ,( #4,($% 38 % 4 +- %F06,&0,4+ - - &
& N (& & ( BSKS & 2°&(&4 () (- (&4 ( 3& '3
C5(*- 4. - *(. &H(T4$5 *(. 0/*&( . %& (& (%) &% &
*12&. )2 ( (&' 3.5(*- 4. - *(. ¥ (& 4")$# &*&*) + (..& ()%
0*&) / *&)%*(. ) 3,$ )*& ( 4*. %+ #4 *$$) $*&. *(. 2) , *

% 24 *(. ¥+ %% B+& 0*5'3- *(*$,($& 2'0 )9),.

15 9#22')&) '3 &,%.5(* + . -*(. &H ('4%5 %* ('&3) 2)3&
# - 2%(5.5(*- + - *(. | 52 (& #H&E*&E %+ (& 4 4 4. + #4 (
&) #%. & % '8 & w2243 - ) (0* 420) / 2 4- %
8*&& ) %)) (& (' %+#) 3(*(+*4.(+ (& 3) & %&+ ('4%$56 (
&' #$/ &+ #4 2)' . *(+4)5 %) + %&2  ( 3Q&*&E - *)1 &' %
) 0%). .5(*- 4+ - *(. )% 3) % )(- (&86) $HE&)WB*+. - +%*(.
B8 - 2 )*&)%& 8,(& +- #2 0,8 * - "1 &- H*(,% & ) 0*),
(% b - F(L (8 AL 8F& (+ .5(F- k. - *(L (8 4% 9 4% .
& +-2%(5 4  %&*&(' 2# 4+FH(.,($0'HA ) #) . W& ,. W
40 + B*R)(*& & %) ,+ %4 *.52*.3)B 3: C

0" + (+)(%%84 9980,& & .), 3).5(* +. -*(.6 (.,3& *'
- %F) +)) +& 7,)9866,8,%(' &+4*) *&0/*&4 4.5(*- +. - *(. ¥ (8 4
0,4 & 4% . *(. /'0 - #H & *5+ 9B& ) *+ & ,%2' (& + (.56
& (*4 ). *® ( . & +((+.'3& * 4% '38& % *224*(+ %&
.4 ) (RS %) + % TH& )) %)W %& ) 3) (. . & ( %BI&
& HNH4L W6 3& %. +%

79



Barriersand Solutionsto Suggested DSM Programmes

8.6 #- - *)5

0' ) 4&. 15 *)), )%3) H#% - ),(.&&. 2)' $)*- - %) & + 9%
'30% *)&- &)%*(. & ">.*590.&/ ($)H4% ‘& '3& % *)), )%/ *
WM& (Yo B - /* *M0 . & ">=*5)#4 & ) 49 . #(. ) +)&(

+)HE- O (+ %*(. & ,%3)- '3 ) $)*- - - *5#4F *%*( ( )$5
) £ %8*4 - '38& +(..& (%3)&,%8*4-*5 % ( *% ( ) #%
K4 HA OBM ¢ %)), )& W224 ) ,( '4 - (& 'O )& ">=*5)#4
S *5 (& *2) 4- 3& - 'BYUS(3H(&( 9B (&H& - &)60*%
¥ x5 (UM, 3& ) 0*%* (*& (*4- &),($2)$)*- - ')* 0*5 &*&

&) '0( )%+ #4 ( 9B ( S &)%*(. ) ¥ )& Y8 ( &
¥)), )% *5 ) -' . 0' 2'&(&4 *)), )6&*&/* 58&& &Y&.6
0'#4 & ( -') -2)&(& | % *) W224)%. 42(% ,((' *&
&),3*(. (3) *&( %) + 2) .. Y%/ 2,($ HY% - )%H#&A% &

&)% |/ )L &I*%,( & 29 ( ((' *& *(. 0.8 & )$/&

(3 OR#H+&E) *(. 2" WHp b * W+t BBH4A,*4& ) (' ) *W( & 4 & %
%) + %0' #4 (' &  A2*%2*)& 3& - *)1 &

7)) w224 ) (& &. 2)'$)*- - %& 15 *)), )%*) 41H6& & ">.*5
J#A <4 ($% & + & 3+ - - #H( A (&H(TA$5*(. *224(+% [ ) %
41 B&  UH(,3(&( Y& (& 5& 224 )%,( *H /' #%/' 4 &*&8 (%
* ) $)*- - *(. & 224 )%0 ,H4(' &0 *(&& % B - W& - ' &
* (0 W224 ) . H#HH($S & + R 3& + (8 4&H ("4$5%(. (& .#H($
(*& (*49&(.*). %&*&+ #4 *40 && (8 .#+. 0, & 5%- '(

'8 ) &*( W224 ) %4l b & ) ;#) *$ )(- (&4*. | 3(*415
2)' 4- 3) 224 )%% ($* 4 & ) .#+ WR+H (& - *(. *&2 *1 &

#224 )W * /% + (84 &AW .& 3%- | *&$*(. WB&)*$ 4*. 3)
- *(55 *)96 #&& %%(' & +& &H- *(*$ . 5- ' ORW224 )%+(. ,%(')- *4b

&)( . 'B*&E '32*1. - *(. &-*5 . BHBE& 3(. WB+ (&
F(Q M 4. -*(. - ) % (&AHB- )%N*&2 *1& %0,&' #&( 0 )
K24 (U )- ") ) - & H(QA8F( H)) (& 998 | . - *(.) .#+& (
S %5 %4/ . 5 2)$)F- - %&*&/*  * - 9&) '3) % (& B% *4

BN UBOHEUR - )% (. 2' W B 4)S ) HIB - )%

(..98), #&) ,(,&&. 2)'$)*- - %& 15 *)), %) 41 H6& & + %% 3
& + (8 4&H ("485*(. #HB&- ) (+(& W2)+ + (§ 4,(+ (& %*(.

($* 4 &) .#+ %R+ (& - *(. *& *1& % /| + 9% 3& + (8 4
&+ ("4$5%(. - ), (+ (& %O, M . & +-2*).0,8 8 + Y& 3

80



Barriersand Solutionsto Suggested DSM Programmes

) (3)R(S & ( & )L*(. - *(*$,($ ' #&S %O/ .+ (S ( )*4,%) 4& B
40  1,%40 + 90+ *($ %,( % E (%0 ) () (- (&424((($")
EN* () 4&. F+)%H (WB*(( &')L. 42- (& (. ) (3)+- (&+(
& ( 92 (%  3* 2)$)*- - +##4 - 24- (&. *%2%)& 3*( 7
% - & ( &,%-*5) . #+ & +O& *)),)6 #&,( & 4($) &)-
LB, H& ( HW W0 H#HA (. * 2)+ + (& 4&8*&0' #4 W22 )& & %
OB22')&'3 [* H#) 0/, H 0'H#4 *.. & "2 V& (*A+ W% | &+ (,+4
OB '3 ($* 4 &) .H+ . -*(. *&2*1 & %+ H#HA %4 . (&
%- 0*5 *%& 224 ) (,&&. 2)' $)*- - 5 H&AW($ * - ,9&) '3
) % (& B% *4 HW BT (. 2' Wh B 4)S ) HI& - )%

81



Opportunitiesfor Intermittent Generation

9. 22" )&(,& %3 ) (&) &(& ( )& (

I ) ,0"3,(&)(*& (*4%/ - %%'0 . 4- &. . (+ '3*(58,(&

o (&) &(&S ()& (. 42- (& H - %WH *%& *om 4
Sx(. *(*$ - (&% - ( 5.( 5*(. %- '3& *(+4)5 %) + %

2)' $)%- - Y%/ *. 2%)&+2*(QLHEAW( S & ) '0( U&(. 5% ( )*& ( 0/ (

) JH#H(S& ). -*(. '0  )6& % *) ('&(&) ,&(& ( )*& (60/ 4

Y ') . BHRE Y- ( 0.8

I\%+ *2&) + (%. )%& ( 3&6*(. 2) 4- %'3 (. (&) & (&
$ ()& (0')1,($&$ & )3) *+ '3& 2)2'%. 2)$)*- - %

0.1 #224 ) (,&*&. +H - %

H224 Y%+ #4 2' & (& 4B #84% ,(&)- & (&$ ( )*& ( &*&& 5'0( ")
+ (8 4*4 ($%. & OS5 ( *&(+ *(. * ', - *&(+ 2*5- (& 3
0224 Y%1(' 0 &*&%- '3& (&) &(& ( )*& (0*%('& 2 )*&($ & (
& 5 +#4 ) . #+ . - *(. *(. U&5 ( *&(+ /) *) * (# )'3

L *& 2) 4- %&*&- *5 - *1 & %AW+  2%)&H4L)B & % *4
H9 - )%

7,)%6 * 4& 3& ,%,(&)- &(&$ ( )*& ( + #4 0.(. $ ()& ( 7%#) %

3- & 2?2 0 %R (.4+& &*&* -'. ) 0,(. &) ( +( 2).#+
4+ +&*) #(. =>N'38 & 6 #8& *- "#(& ( )*&. 0,4. 2 (. '(
0.(. B . )& +#H)% '3* 5% &0,4$ ( )*& *)#(. : N '3&

& ') & 4- *O- #- 'HRH&B 3 C ?/,8B% *4 HW Wo%*(. /' #%/' 4
S %5 2) 2%) . &  J(&)H2&. '+ (*463) & )& (+ (& &%
4 4'3,(&)- &(5*(. *)F 4 " HRH&E WAL B & &' |.$ & *4(+
0,8 | % *5 *&(+ "#&0 & * %4 +& (' 3,(&) &(& ( )*& ( |
L B) (&2%)&6' 3& + #(856 #8&& ,%- *5  +-2493) & W224) &
- *(*$

¥ (.B68 . - *(. &*&H( ) .#+. (. %&  *D*S5%* * 4 46*%
%- '38& (&) &(&S ( )*& (- *5 2 &(& 46 2) .#+($*4.*5 $
0,(. /,%(&)#2& (0,4 *2) 4- 3& ) %(' ')A&% ) .#+* 4 4*,
kx4 *&E & &*&& %) #). % *5 & +% 38& '(&
HOB - )& (&))H2&. *) .- OB+ - )%( & - ').($0/ (& )
0%&) *(. YB)*$ 4*. - *5 ('& * *& 4 - 98 '3 H%W( 9W6*(.

82



Opportunitiesfor Intermittent Generation

9B+ & - )%0 48 ) 3) ( + 986)5,3*(5 *4(+($% - 0.&
(&) &(& ()& (0% (% ) .

| 3(*4,%% %&*& # & * (#- )'3) + (&H#HA%H *($ %& - *4&(+
H*)S %) (CA(S )% S )% " 48&4 *%& 5'(+ 0 ) /.,%2) .. %
4%6 ( 383" - *(5%/ - . UB( . & * ', - *&(+ 2*5- (&

9.2 9B, #&) (,&*&. H - %

8, #&) (& &. *4 (%% (&) &(&$ ( )*&( -*5/* -")
2'&(&4*%& 2#)2' % 0' #4 & (W) &*&+ 4%0 ) ('& ($
YA*, . "0 )B& ) .#H+ 4*. ' ( 2¥)&HA) 2, + %' 3& ( D')1 &

) H+* A4 4% 0 H#HA ( . & A& (.0 #A( . & WB+ (&
N9 4 & '2 )& *&* & O/ ( WH *( ' )A*. +#) . 7)) *
2)' $)*- - 0,8 (&) .&(& ( )*& ( *(. &.%0"' #4 ) : #) &

(3)+. "(BO/ (4* 0*%/ $/ *(. & $ ( )*& ( 0*%(' &* *4& 4
| %%41 5 &  3F)A4%W6] (# (& &*() #) . #(. )& W224) (.&&.
2)' $)*- - %0/ ,H - *5  *- ($& *&(+ )5 )& )&*( (' & 9+
*0R 3+ 4 &4)*(+

( % %&*&38& 4*. ($ 224 . %* - 9&) '3) % (& 4*(.
B 986,&.%41 B &*&2 *1. - *(. 0.4 *& < | 38&

Wl - 9% (B*,- . *&) % (& AR - )%& *5('& 2 W4 &) .H#H+
(HSI . - *(. *&& %2 (&%, & YH(41 B &*& *Ub U0 & * 4 4*. VOk+
*0o/ *&(S 0. M "2 )*&S (*...& ( %- 4* % *5' (& 2% 4 '3

($99.&/ . B3)%' )& ), . % 3& $) 3% )& (6% %- 3) '3
+5+4($ - *5 (. . 0 )62) $)*- - %&*&H%. & .'- 9B+ *(.
% *4 HU BB - )%- *5  * 4 & 2) .. & 4 4'3) . #+& (%

) 1 #) . 2%)&H#4)H 3& 50 ) ) 4& H,(3 # (& (&b

( %' )&&)- - +H*(,% 3)*40,($ %& #% - %5 & #&4%
& ((" *& (7#(. (% (+ (& %B7C&*&0 ) (+4. . (& 4&% )+

(84 0 [ %(.&& [*% ( W&#2 & (+#)*$ (( *&( 5

08, #& (- 2%(, %r(. FA0%*( (/*(+. )+ )5"3*(5,(( *&
( % (&b ) $)*- - &*&#84%. )*& ) &*( ) (3)+($ &
( ®')1')* ', ($ H&S Y #4  #* 4B *UR2*)& 3& 7

83



Opportunitiesfor Intermittent Generation

9.3 H#9%8 - ) (& &. H - %

| %~ ) (& &. H - %0'#4 ('&.,) +& (&)*+&0,& (&) &(&
$ ()& ( 'O )6 & ) *) 2 &(&4 &' 0*5%&*& & % &2 '3
2) $)*- - - XG[* x( 34*A- 254BMH#S &0 HA ) 1 #) * % *4
NG (' (& . 245 (& 3& 2)$)*- - %% ), . ( +&( &
B - *5 &1 * 4($) & 2)). 3) %W - % ,(+H ($ (&) ,&(&
$()&(& . 42 .

[ 3)%- H*(,% 3) (&)+&($ 0.& (&) &(&S$ ( )*& ( %3) &
224 )% & 'B) * 40 ) &),BO/ (& $ ()& ( %* *4 4 /
2)' $)*- - 2)'2°%. [*. * W$4 B2 *1 &),B3) % 24+&6 #&- ')
2400 - Y #HA (+)2')*& & YH(+& (Y45 9% ($ & 9224 ) %
A 2H)H WS & ()$53 - & (&) &(&S ( )*&)%& %0 4 (, Y%
& OM224 ) H*(+ '3, *A(+ *%0.& & +)) +&US(*BoHIR - )%- *5
HU% & #% - ') *&& %2 (&,( & (*BW S & %(% &' 38 %
2)+ US(*M*(. & ) 3) 4LYBH&'3. - *(. HH#HA ' ( BH 6 #& ')
'3*% 2) 4- 0'#4 2) . +&($0/ (& $ ()& (0,48 **a& 4 (
'), )& "B)& 40 ) &) &)(*& BO6HIL- )% *5( . &) R (.
& )5%')8&)- 2)+ US(*BF%E (&) &(& oo x4 4

| %+ (. - 2*+&%&*&& ' M(&)5. - *(. ) .#+& (0,4 2 +#H%B - )%
#(. )9®(. -') * "#&& ) ()$5 ¥ (%- 2& (3 HWB- )% + -
(&) 9%, ( ()$5 + (%- 2& ( & ( & %- *5 98- #48& & ) (&) % (
% *M%*4 . 08, #&. $ ( V& (WH *%F')- N D,(. (*..8& (&

&)($ (. . 3)& +%B- ) (&&. . -*(. ) . #+& ( - *5 *Bb
¥224+% 4 3) - 'S ()& ( *%,&-*5 2% 4 3) % *)&- &)%&
) ). & - 29)& *(. 92')& + (%W 2& (2) .#+& ( %2*)*& &
(% )& (+HA S, (&*+- (.248% - 3) *(L - 4 =

$ ()& (&% /'08& +- (. +%(. ( 3&)( ' #&

9.4 22')&(,& % 3) ('(5(&) .&(& 9B, #&.
( )& (

| 3 +#% 3& %+ *2&) /* %41 . *&,(&)- &(&$ ( )*& ( *(. /'0 & %

+H#HA  #&4%. 0,8 4($% & '22°)&(.& W& #% (&) & (&

$ ()& (0,8 & ) +#4 *Bh  *('22°)&(,&3) % *M&+ (' 4$5

W+ *%- (,=+2 & 0')10,8 | %+ #4 % 4)& & 0*54)$

OB - )UH% & )& (.=5$ ( )*& (0/ () %) %) ;# %. 5



Opportunitiesfor Intermittent Generation

(3H2 +##4 0')1*4($% *(5'3& 2)$)*-- % ( % . * ' &
(9 *% & 2)+, . )2 ,(. -* 5,(+)2)&s *( () *W$ [
$ ()& (13- % *4 #W Wo*(. ) % (&4+#%- Y% ( & +#H9%B- )
(& &. 2) $)*- -  HUB&- %0’ #4 (3)- . '32*12)+($2),. *(.
0'#4 #84% & ) - (, $()&)W& . ) *WS$. - *(. 3& HB- )
0*%*® $ &($2*,. 3)$ ()& ( *(. & % 2*5- (&0 (&#2 *&2 *1
2),+ %& %& ( HW&- ) -*5 (. #2 - (- WS . - *(. *(. 92')&$
$ ()& (& & 9),. &' &,(-*9-# *# (& W224) ,(.&&. ")
98, #&) (& &. 2)' $)*- - %& W224)..,98, #&) 0' #4 *#& - *&V b
& '( & -.(=H2$()&( & *+&,( & %- 0*5 *%& . - *(.
) #H+& ( 3 & % & ( '+H)) . 0,& - *(5 &' H#HW(. %' '3H2 (&L .
&) #$/'#&& + #(85& ( &, %+ #4 $, */#$ ''R& & 2'&(&4'3

X0h x4 ["H#%/' A ¥ HA . 4 )*H*(S$ (. -*(. &*&&$ & )0'#4

*M0 3) %224 )%& ($*$ 0.8 #&(+( (, (+($& +%- )
THE& ). ( BS*& (W . . '3& 2 &(&43)- ,(,= 3) - *1,($ &
1 52*)& 3*(5 2)" $)*- -

85



Conclusions and Areasfor Further Research

10. (% (% (. ) *UB) THI& ) %*)H
10.1 #) (& ' %’ (

/ +#)) (& [*% 488 ' 22')&(,.& 3) % *4 #W Wor(. ) % (&4
HYB - )%& ($*$ + (&(&)(*& (*42,4 &%$S BE*&E ) %
2'&(&43) * (# ) '3.,B) (&&2 %'32) $)*- - &*&0'#4 )($

( 3&0& *42%)&+2*(& '0  )6*4'38& % 2)' $)*- - %I+ %-
*)), Y% (. &  HW W% ) - *(%& 2) (3)& % 2)$)*- - W%
*og(.*A( 2), *& %+&) ( % (&,( & W')&&)- (#- )'315
F+&)UW*  + (8§, #&. & & 940 *.'2& ()*& 3) (& & %( &

*41' 3,( 3 ORH+R) <- &)+ (& 4&H (' 4$5*(. %&A- (8D

#224 ) #(+ )&, (& *),%$ *%* + (%;# (+ '3) &4+ -2 &&' (
#224 )%*) 'R( ) #+&(&& ( 9&,( HW%- ) R +3+ ;#2- (&
A& & HUW- ) A4S & H (S W224 ) *&%')&(' &+ D

‘0 & 4 2),+ %0.& 48 '48&4& ,( & ) 3)0*).%- *)1 &') &
*H(H($S  H*(,% D(.

58 HA0 HYB- ). - *(. LWB+AE WG, 40 H*($ %(. - *(.

) £& & 2)+ - ' - (&b

21,888 % F+&)%2) %(&. . BHE %,( . 42,($ % *4+H#HB&- )
2)'$)*- - /& ) .' %*22 *) & =) 2)%) W ($-*. (&)
(&)(*& (*4- *)1 &0/ ) (,&& %/* (4. 5-*)1 &2*)&+2*( &6

$ )0 (&*(. &) + (84 ., %r( )F(RE (% WS &%
(&)(*& (¥4 92 ), (+ O /* OH$$ 9%&.6*&* /.$/ 4 H&) 2'&(&4
) $)*- - %3)&

M 38 % WSS 9B %Wl - %0.,4( . & + (% ). & ) *(.
42 . & *$)*&) 4 4'3. &4 3) 3*% 4 248&%W - %+
42 B*MF+ %-  *)),)%(. &  HW W% ) - *(%&  2)

3) *(5'3& % 2)%* - %& A %o (. *A( 2), *& %+&)
( % (& '0 )6& *9PR& . 42- (&3 3) % *H+H9%8 - )%
& 340,(%.(,&& %) ) +-- (.
() 7#)& )) %*)H (& ;#(&B($ & 15+ 9@*(. ( 3&< -')
. &4, 9% (*& ('3& 15+ 9@ (. ( 3&% . ..,('). )&

86



Conclusions and Areasfor Further Research

0% 4% & @ H#HW Wo+ % 3) 2'&(&42)$)*-- % | %+ #4
(+4#. 9% (*&('38& (*& (*4 ( 3%0&*&0,4*)% 3 - %W+
2) $)*- - %*(. & SW3I+& (3)$ - (&W22')&3) %- '3

& ( 9% (& &*& - *5 ) i #) . & F+488& & %
)9 - %
(i) . (&3+& ('32' & (& 4% 4#E (& & 15 *)), )%H#(. )- (.($
* 28 (< - (S ), )%+ #4 F+4&& & *.'28& ('3

2)' $)*- - %F(. 0, 4*Bb | $/ 4%/ & (5% 098 22 )%& *&2) +4. &
* '2& ('3*(53)- % 3
(i) ( 98$*& ( '3 % *)&- &),($ (3@ < 15 . +%W( '( &
3% 4% '3 & HB- ) (.&&. 2)' $)*- - %04 &
Mg ("3 B3)% )& &)($ %)W W . .'(& 0, )
( 3&' 3% *)&- &)%& | £ 0,& &  #%( %Wo+% 3) 98- )
(& &.

(iv) 42($*&(. )2) + W& '2 )*&* 4&)P)*- - = &LFU& (
'3& ) - - (.. )P - %% #4 2)'$) Wo. & 489S
O, #) (&4 W We (&,%&*&& %% #4 & H#H%B- ) (,&&.

% . +% (% %' #4 ) =9%- (. *R) & *(*BU%
2)3)- . .,(BCB,C "

V) ( B$*&( (& & 3*% 4& '3* 8,(&,(+(& W - < %*(
*BY)*E& & & ) ®)*- - w3 %’. & *5  2'Wp 4 & + -
LB, #&) *(. W224 ) + (& 40/ ) 5 '& & .98, #&) *(. &
w224 )$*,( ( 3&3'- & . - *(. - *(*$ - (&

I ) -*(. ) "'38&,%H*2&). &&'#)) +-- (.*& (%3) & 3 +#%' 3
& () %) % (& . (+ 3 - &9 2,(SW®.5

102 7H)& )  %*)H (& @ (&FB,($ 15 + 986 *(.

( 3&
[ %) 2°)&1*%. %), . #*4&8& & & + U®%*(. ( 3@ &*&- *5
&( . 3 - * ) ($ '32 &(&4 % - % | ( 9&9&2 3)

42,($2) $)* - %H)E& ), %& 2)3) *-') . &4. *(*BYUN 38&
3H40,($15+ 98 (. ( 3&& | 2 HBT & #W Wor% | 9*+&
FORe (. (30,4 2 (. (0/,H 2 S - &2 %0 ) ($28)% .
(.8 &H('4$5) :#) .0/ H +#4 *)53 - %W - & %W -

87



Conclusions and Areasfor Further Research

U6 3% *)&- &)%< ( ( 9BS*& ( %( . . (& & + 9&'3
% *)&- &)%H(. ) ., B) (&*WH- 2& () $*). ($ F(+& (*4& *(.
x 28 (4 4 1, (+ 3 - & &4( 92), (+ %I*&E + Y
+ ( ) #$/&. ' 0( 5* %US(,3+(&%W- 3+ --.& (&% *. &

£)$ M- W3- &)% [, % WE- 2& ( *(. 2%)&H4L)HE & 9& (&' 3
& ) . #+& (( .%& ( B$*&. [,%) %*)H (& + B #4
& . (& & 0')1WS$S %B. ,( +& (

"OB6' 3+ (8§ 4&+ ("43$5< (,( 9UBS*E& (9 . . (& & + 9%
LO)($ '3..B) (&F (8 4&H (14, W * & 4 & ¥ (8 44*. | %
(. %& 4'1%&. ,B) (&&2 %' 3 :#,2- (&+ 986 ( * 2 ) #(,.& *%U%
X(. %224+ A% & & )1 & 153 +#%% #4 ' ( 0/*&%
2706 4 (& *)* '3+ 4 *224%(+ %O/ H - *1 %#2 * UB(,3+(&
2)" 2')& ('3.' - OB+ - )% - *(.

OB 3H (S W& & @ &- (&2) + W< ( '38 2 &(&4%' 0=
0822 )%3) 2) $)*- - %0, & #& - &)%,%/'0 & ( )$5 %
(&, 3) ( %&- (& &) ((S &.%0,4):#) . &A4.
CBHBE (%0 .8 49 ( (. O,M% M ( + 9B&E& . 42($%- )4
'38 2'&(&42) $)*- - %& *$) *&) 4 4'3. & AWH &*&&

- 2548 (Y% & - (&R - Y%t (  2)2)B+ (% ) . | . %
'38 2)' $)*- - % *5*Bh ) H+&/0 & % ($%H(  +28&) .
%&H - (&I AHEE (%0 ,& - ,(,- *4+ *($

@ (&3+& ( '3 & ()85 28)H WS + U W ($ 5 H*($,($
Y8 - )+ (- 28 (2)34%< (). )& HABH(. )B(. & ( 3&b
&*& L HA O )(S& ) (. & . FIH(&E& 9% (*& ('3

& ()$5 + BE*&H HA % . ' ) * &2+445 *) | %% #4
*G- 28& + - 2%) & [.$/ 9B2)+ 2),.%(*.*50,8& '& )
2), . %& O/ + . - *(. ¥#4 - . 9% 2& (%0'#4 ( . &
SR X THRITO - #4 3% H9B- )4*. +#4 . &5 . *(. 5
['0 - #H6 *MHAE (%Y HL & (- *. (* 5B Y& %

0/*&8&  9&+% % (*),' - *5  3)H*($.($ ( )$5#% . #),($ &
X5 80 HA *Ah %(% 4 & ¥ (% ) .( & % FAHEE (%8 %
'38 ( 3&*WH+*&. 0.8 * ) . H#+& (L ( )35 #% &*&&2,+ 46
'H)%0 & & % &2 % 32)' $)*- -

'OBN&F&H HA % . 5% ' ($ ( &')1) (3)+- (&)
HES % < | )*($ '38& % & ') &4+ U6 *), % %US(,3+ (&

88



Conclusions and Areasfor Further Research

2 (L (S '( O/*&*%E- 2& (%*) -*. (& % *(. & '3
) (3)+ - (&&*&+F #4 9% . 5#&AW S &% &b - 2')&(&
& - &0 .,& *+ #24 '3 %% . %H6 ' & /'0 3*% 4 & %& #&4%

& * ') (3)+- (& (. H&S % (. & % '3+ Y& *& *5

%

103 $) - (& ( '#& (%) 5 *)), )%

3) ( % (&(*(5'3& % - %% ) % ( .3)+ (3. (+ &*&&
*)), )% +*( )+ - 5*) *%&*&%W"' #4 &) ( B &.
(4t

- ($& ">.*5)#4 < | "> *5)#4 0*%2#&,( 24+ & 2) &+&

+O(%- )% #H&Y *)), )& ( Y& (&( ) $)*- - % /) %
(28 ( & %&H2 W - % *% ( )$5 %) + &6 #& &
) i #) - (&'3& % 8*Bb- *5 WM 2 )+, . *%'( )#% 5

224 Y% TH& ). WHWRG (% ( *B)(*& 2) &+& ( &*&+ #4  2#&
( 24+ *(. *2°445+*$) . 0.8 B -6 ()$50*&/ *(. W224 )%
0'#4 ) - ' &% *)), ) *(. (+#)*$ %224 )%& + - 3)0%*).
0.8 ,((" *& 2)" $)*- - %

H*(,% 3) W22')&$ 4)$ W4 ( % (&( - &),($ *Wo&<
4(%% & ( 9B$*8& ('3& + % 3% *)& &)%%/ '0 & %+ 9%&
+ #4 Y+ ). - H#H%B- )% [ %,( BSE& (% HL + (% )
0/ ,+ - *)1 &2*)&+2*( & 0" #4 %2 % (. & ( B,( &
&)%0/*&& H*)$ + #4 *(./'0 &*&0'#4 + - 2*) 0.8
H) (& &) ($*(. .*& *$$) $*& (H*)$ % (*..& (&) w*
( . & . *40,8 W®(. . *W& 3 & % *N&- &)%) 24+
+( (& (*4- &)%&*&/I* ('& ((H4. 2) +*&. | ,%%' #4
401 . & %+& (

+ ) (S8 + U3 '(Q4&H('4$5< (1. & & +4HLEE ('3
YOO (. )F- ($& "S.*5)HA %0 & )+ )3+ %%+ (&' 4
&+ (' 4%$5 '0 0,4 8,%+ (8 4 &+ ('4%5 H*)$ . & &
HOR - )% (. WBM- *1 3)*+ -2 && &), Y/'0 - *(55 *)%
+ H4 224 )% 9B, #& )% & - ) ( & )+ ) & + Y%&%'3
+ (8 4 &H('4%5 ( *)*%& + (% ) %/'0 *(. 0/ &)
LB, #&)% *(. 224 )%+ #4 0')1 &% & ) & ' &( '& &

( 3&6 3- &$*&($2),+ ),A*(. * ', . ($& ( .3)) ,(3)+- (&

89



Conclusions and Areasfor Further Research

9B, #& () T (§4(+ (& %= ), ) & .98, #&) (& &.
Y& 2),+ + (8 4%(. & (+ (& %W3) .9, #&)WE& ,( 9B

& ( ®')1)*& )&*( #(. )&1 OBHBE (%0 .& & ) $HA&)
“(. ) 2) %(&& % (2% 4 (+(& %3)*+& - *(*$ - (&
'3..98, #& ( ( @)% *(. ['0 & (+ #)*$ *& ) &*(
) (3)+- (&3& (&')1*) ( . . &' - & % % % %

0.8 & +Y%+& (& ) %* ( . & . %HM60.,8 & .98, #8)%
0/ & )& ) *) *(58# + 98% ($%,() 4& (& &) ( % (&
(. H&S - *(*$ - (&

)+ A& '3 HIB- )%< (). ) 3) 2%)&HHA)B & IR - )

(& &. & 0')1 & H%B- Y%( .%& ) .#+ . -*(. |
) R (% & 2),+ %US(*W )*. & (*46 4+8,+& W& - )W) *DH*5%
2 )+, . *%/* ($ )540 4%+& '3. - *(. ‘0 )6 &

%+ 90 3% *)& &),($52) $)*- - %( *43)(F*(. & . - *(.3)
& -2 &),3B,( NF(+ WS W&’ - )%*) 2) 2*) . &
HA(S & )+ (- 2& (/* &3)& )$/&(+(& % [/ '(&) *4
0*5& &98&,%0,4 *%2*)& 3* 2,4 &2)' $)*- - *(. ,& %N%$$ % .

8&*& B) (&H#% - )W * ., B) (&&),P0.&,( & 2,480 .8 * U&. 5
(&% & - 2%+8 (MR- )+ (%28 ( (& %')&)&) &
0'#4  %(% 4 & ( 9BS*& & ) %- '38& +H%- ) ,(.&&.
) $)*- - %2)&HA)E ( )& ) *(. ? WB) #H'2 & % & )
- 2548+ (Y- 28 ( *(. 2)+ AB+E &%, 2')&(&(' && .)*0
(B (% %AD *$* (9B (&)(*& (*4 Y- ) &*& [*  *)
F(&(($)2 4%, &*&F) (P& 3*&) '3 2 *1. - *(.

104  ( %3 ('3 -*)& &)($ ( 3&

I 15 (3*B#+&) (* 4) & 3I+4&8& +H9&- ) ,(.&&. % &
(& . #+& ('3% *)& &)% ? /088 + U6 3% *)& &)%) FHA($ & 5
Y- 1S ) A& & Y% M HW 9B *(. ) % (&4 HYE- ) %

‘0 )6*%0 4*%I+4&8&(S$ 6% *)&- &)%*Bb [* ¥ (#- ) '3
2' & (&4 ( 3&0(+4. ($

( )$5) . #+&' ( *%H8 - )%H% 496 ( )$5D
'&(&43)) L HE . K& X M (¥ YRR . F& + M +&)UD

) *&)2) &+ (& #4 ) 4 - - )% 3& +--#,SRK' ) $#
(%R +& )%UD

90



Conclusions and Areasfor Further Research

0 ) HR - ) - 24 (8% M. ( FH&*4) *. 9D

45 3) & HUWB- )& [*  2) +% HaH#sE (%' 3 ( )$5 + W&
| 20,8 # $ & $D

'0 )4 B3 B H & *%). &+& (D(.

& (& 4& #%. & - &) % *#4%*4 $ ( )& ( <, 92" )&* (.
- 2')&

2/ & )& % (3&0.4 . 4 ) .04 2 (.298'(8& H(+& (*4&
'3& - &)W (. 2*)& ' ( 0*5 & *8&W224 )9B. * & + M4 +&)%6. 98, #&)%*(.
HY& - )% *5. 245*(. #&4% & % - &)% ( - 2')&(&*) *'3) %*)+H
& H#H(&B & ., B) (& ( 3&8*&+)# ' - % *)& &)W (. + (% )
/"0 & + 986 3% *)& &)%H #4 A&, & &' % &*& 98*+& *4 6')
*&)*& H0/ & )& ) %' #4 ("#$/ (. #H9%&- ) ( 3&3) .,&&
*A$.& *& 2%)& 3& A %) %*)H %' &YB),+&b 2*)& 3 6 #& * ($
% *)& &)%) *.5,( 99&(+ 0'#4 - *1 &  HW Wor % 3 ) - )
(& &. - #H B (S )

10.5 48&3) HB- ) (& &. -*(. ., *(*$- (&
| 3)9%& %2 ,( *(5 ) M4 #&'3 Y%* 248&2) $)- - &*&0'#4

"(B*& /'0 & % - O0'#4 0')1*(. &  ( 3&N&*& &+ #4 ),($
[ %% #4 *& 2) . - 2')&(&4Wb(%* ' H& B - )E 4%B+& '3

S *(.6) W (% & %' )&&)- 2)+ US(*4*(. & ( 3& 3.,B) (&%2 %
"3- .2 3)2) (% (3)*&( & H&- )% '0 )63) *(524&

2)' $)*- - & 3* 04 &O0'#4 ) #) $ (- (& (. (% /
WSS 9&. 2, + '3) %)Y %& 2) . & . &4. . %U$( 3) * 2,4&
%/ - | %+& ( 402 ., %#H))+¥-- (& (% (& -,  #

. &4) ;#).3)%(52,4&

1 52),(+2%4' 3*(52,4 &2)" $)*- - %&*&&W' #4 ‘2 (&) 2')&. ' (
0.8 (3)-*&('( & ) WM* *4 4 & & 0/'4 (.#985 ?2/,888
w224 )4*. ($& 2)$)*- - -*50 1& - *1 *2)' 3&&% ') - 2')&(&

&*8&& ) WA #4  #%. & ,(3)- *(5(*& (*4. *& ' ( 2' 445 9%+ *%
% *)& &)U+ (&' 4F 4 &+ ('4$5%(. & ( . & *B)) SHAE ( WH *%
& ">SS*5)#4 | % )HA H*($ %r(. ( %& (&0 M/* * %UB(,3+(&
- 248 (& 4+9+&- *)L &F(. &%, 2')&(&& 5*%) - *. (& %%
'38  9B* *& 4 (3)- *& ( &*& 2,4 &+ #4 2)'

91



Conclusions and Areasfor Further Research

5 4- (& 38 WSS 98. 2,480/ ,4 0.4( . 3& )) 3( - (&)

&)%< #UB- )%%'#4 8, ( - &)%,('). ) &*&& 5
QL (. #(. )UB(. & ) ¥ (W-2&( . *46 & % %' #4
%% (. %- 0/ ) &*&8& B - )/*% *0B *++ 9B6& (). )&
S %1 & - - ') *0*) '3& )+ (%- 2& (

Y1 HN)S(S <& 24&8%' #4 [+ * 3)- '32*1 2)+($ &*&
(+ #)*S %98 - )%& ) . #+ . - *(. & *)5($. $) % [ ,%+(
& ( B, . & *WoWE 2)+ 4%B+&G' 3 4+8,+& % - )%

LTS24+ 4) 986 %+& ('3 HIR- )% *(. Y& &IBH 4B
US(,3+(8&%- 24 < &%, 2' )&(&&*&*(52,4&/ *%* $''. - 9&) '3
+ (- ) 2%)&HA)E 5 (+ - *(. *$ $)#2 & % ['0 & %
$) #2%) W' (. & 2),+ US(*Bb ,B) (&% +' =+ (' - +$) #2%- *5
| * )5.,B) (&4 46 32)+ 4%+&*(. & %% #4  &IB. *%
28 38 2,4 &

2 & .*& Y- ) (3)-*&('( HHS($ (. M($S< (524&
( .%& 2) ,. +H#%B- %0 .,& #2& .*& ,(3)- *& (' ( H*)$,($*(.

H(S %% #4 (% - (- # (- (8B YUY #&
LM - ') ) $HA)E & $ & HWR- ) #55( & + (& 4($ & )
+ (%- 2& ( | W% #A . - (B*& W (% *S* (98 &2,++4
+ (% 2& (. *4 & (3(*(+*4+¥ % (. () (- (&4+¥ %% 9

*) (% L($*(. 0/*8&& %) 2) % (&b

) 9% ('32),4($.(3) *& (& & HI&- UB(&)( &2/'( 6- *4&L

< | 248&0'#4 ( . & I* *- 98) '3- H*(,% %3),(3) ($

OB - )'3/.8/ 2)+ 2),.% &' #4  H%HA& % O/ .,+ '3& %
&' .%3). 4 )($.(3) *&("'(2 *12),+ %& +#% - )% *%&

OB+ WO (. 4 )($. - *(.) . H#HH& (

& %S 9B . &*&* /.8 4 4%& 3)HA%*(. %- 24 &),B&H2 %*)
CUS( . *(. & (.,9HW6. 0,8 2' & (& 42%)&+ 2% (&b,(+4. ($ W224 )%
OB - )U6- &) '2 )*&)%*(. ) $HA&)% ( )$50*& & - ') . &4.
CUS( (& (. 42 . (% &(. ) B . & 224 )%E*&. & b
(#- )" 31 54),&)% (+4 ($*% - (- #-

#- ) 398 - 9D

#)*& ('38 4&

92



Conclusions and Areasfor Further Research

2')&($) #) - (&
(3)- *& (& 2) ,. . & % - )Br(.
*($ ' 38&),3 92 +&.

#224)%0'#4 & ( )R (. & & 760,88 & )4 *(&$ )- (&
L 2%)& (&% (%),($ & W - &8*&2) . %& R *# 3) &

| %-*5 ( . & (0 F(8(+&( 0,8 *(5,( B$*&( '3 &
2% 48 %' - - )& &),($

106 ( 9B$*& ('3* A (& #224) 9B, #&) ) $)*- -

3(*4%) * & ¥ (% ) %/ '0 *(58 (&% - +H#H4 '2 )*& &*&H28) .
& (3863 - & .98, #&)*(. W224 )%/ - *(., *453I+4&&. &
("4 - (& 3,(&)- &(& ( )*&( /. %% - 0'#4 *0h . %) #(.
(29)& I ($ (8 438 *224%(+ %3)&  ( 3& 3*MH%)% ( &

(&' 3+ (U+&($ (BH#+E& (% (& &. ) R (%%0'#4 ( . & &1
2) +. (+ & (%) ( &')1,(&%9).8.% *,(&,( .

3*- 0')1 + #4 * %28, 8*&E8, . & ‘M & ( 3@H&*& *+

2*)&+2* (&' &,( . ' - & Y$)*-- 0.8 & +9%®0 (S W) .
). ,($b *+ 2%)&+2*(&0'#4 & ( ( . & 2) , FH(.,($3) &
cH#,2- (& (. ")$(WBE (). ($& & ( 3&& 50'#4 98*+&3' -
& '2)&('38 2) %) - /% *50')1 &,3& 2)$)*- - 0*%
WO 5% (. 2(. (& ()$5 ) +% "-2(5)*& ) &*( "( -*)1&
2*)&+2*(&0/'" 0'#4 . %$( & 2) $)*- - & - && ) $ *M% /
$ (+ '3 ()$5 %) .+ %+ - 2%(, W' 2 )*&$ 2) $)*- - %,( &

%W3$ UR& ) 0' #4 2%)&+2* (&62) 2*) . & (. 2 (. (& '2 )*&
& % 2) $)*- - %(. &% 28 (%' #4 & ), ( %BS*&.

93



Appendix A: UK and International DSM Programmes

22 (.,9 (. (&)(*& (*4 ) $)*- - %

94



Appendix B - Economic and Environmental Benefits

22(’9 =+.(.'1+*(' ( ’)'(' (&4 ( 3&%)

% 22 (.9 2) ,. %*( *22)'9,- *& *#&( '3& 2'&(&4 ( 3&

“),9%($ 3’ - #(. )& ( *&) %. (& 4*(. % *4 #H% B62) - %% &%
¥, " ( 0/'4%4 4+9+& 2)+ % | *%We (&/*%4'1. *&&
( 3&63 - ) . H#+. ¥ (- 2& (69,8 . . - *(. *(. 40 )& (% 986 (

HAS % | & ) (- ( 3WH %) L H+. 9B, H&E(( % (&

FO6') - )L & - (F(+ (& . ), . 0.8 H#H&Y%US(, 3+ (& H)E )

) %*)H /% *4& (& )3) ) 4&% (b & & +HIB&- ) ,(.&&. *(.
w224 ) (& &. 2) $)*- - %

| 340,($* %8 28 (% (. +A4#EE (% * (#%. 3)& *(*B%%

&4 HUB- ) (- 28 (= 0' .. B) (&% (*), %/ * () '& '3
0/,+ *) *%. '( #1 %'  .*&' | 3)%%& 3% (*), % %k %&*&
*D24+4% 4 . - *(. (. % + - - )E*4 B - )% *(. #%% * & &4
+ (%% 28 ('3" ?2/2*3)& I %+ (. %&%0,&"' #&+ - - )+*4
HHYB - )% (. % *%. ' ( 21 2% &%,( & 4 &*&%- '3& %
Hoo )EFAHH9R - )%0 4 &)S 6B H#S &% (' &2 Wh 4 & &MO/*&

2)2')& (3 - & .*&3, (,( #1 %

#B- )% $( . 2< +(*), % * ()#( 0,8 *(. N'3H%- )%
(. #2 & & 2) $)*- - | %,%) $*). . *%* ) *49%8+- *9- #- *%,
(' )%*% 92 ), (+

21 (8 M. < | %% FAMHAE (- #B2H(S & 2 )+ (&S ' 3HB- )%
US( . #2& & 2)'$)*- - 58& &&AHB- )4*.

V(- 28 (*& *1 ), . %< &%FUBE- . &*&) . #+& (%, + (%W- 2& ( 0,4
D) *&2 *12)+ 2 ), % /% %41 & (' -') &*& N 2).*53)
26)&+ 2% &(S B - )% | ) %*( *)$H- (K& *&HIB - ) 2%)&+2*& (

2)' $)*- - %04 (+ #)*$ &)- *(*$ - (&3 ( )$5*&' & )& %
'38 . *56 #&& %%, BHEE (H# (&F*(. 1* % ) 3) ( o+, . 3 -
& 96" ( * B%Pb

AR ( (0 *1 - x(. BNC= [ *43) (< ().t (% ) $)*- -
BH#H(. 2 *14*. ) . #+& (W*($.($I - "= N'3 *%4( 2 *1#%S$ |/
% *M9%*4 92 )- (&( Y8 3H(. *) .H+& (32 *1#%$ '3 N | %

Dorg 4. 0 - HL W& 4 I3 (- 28 ( " . *&1*%  ( #%.

95



Appendix B - Economic and Environmental Benefits

AU (%)X *OBE- . * + (%) *& N ) #+& ( (2 *1. - *(. *%
& Y4l B & |* AW/ *&S *(. +4($ 4*. &*( ')0*5 ')
*43)(’*

H (L " (%- 28 (B *1 ?2/C< [ ,%%* +4H#HA& ('3& ) . H#H+& (
(% 28 (. H)($S & 2*12).% | %%TAHLEL. 5 - #E&26,($ &
(#= ) '3 2/ ($+(8 4. 58& 2)+ (& + (W 28 ( ,( 2*1
2), . % (. & 2)+(&$ ) . #+& (,(2 *1. - *(.

()$5 * . ()$5 /. ®. < O' % (*), %/* ( #%. ,( *9B6%BH$ &

R4& & (& *- '#(&'3 ( )$5 &*&0, 4 %, R. & * 4&) ' B2 *1
2),) . *(. & *- "#(&&*&O. M % . *U%+ (% %04 (' 4($)
+O(%- &,%2'0 ) | 3)9B% (*), *9E- % N '3& ) .#+& ( (2 *1
()35 %% . *(. & %+ (. %% % N / )-*(.)'3& ()$5,%

%X, & * ("(2*12) . 1% %+ (%&(&0.& '#) (&)(*& (*4
92 ), (+

&4 21 * . B/ < [ %% HAHEE ('3 21 % . *%. (&

2 )+ (&% '3 4+9+& W . ') BK. - #&24 . 5 & ) . #+& ( (

(9% 28 ( (& 2 *12),.

F*at 2) 2/ * . < [%% *%. '( *(* *$ 2*1& 2)+ 3)

4+8,+& (& 0/'4%4 - *)1 &( & 3)%/*B' 3" | %0 %% #)+ . 3 -
) (*(. #%%& 0 $/&. * )*$ % *5*/ *. 3)0')1($.*5% (& *1
& % 3( . *% =1 | 9%, % *4 2)2*1 2/ Q!

F# 2) ?21 1,&. < [,%%8& .,38) (+ & (& +9%8 3*('B2 *1
2) . %(. & FOR3* 212+ 2) . *%. ' (0/'4%4 4+§+&2)+ %
(& 3)%/ *B'3" | %%%#)+ . 3 - ) ( *(. #%%& 0 $/&.
*)*$ % *5%/ *. 3)0')L($.*5% (& | %S, % *4 2)%.K. ?/
.30 "

"GAF*4 '3 ()85 * . < [, %%% *& '3 *+ 2/ 9 .- #&24 . 5
& (# )'3 ?2/9%%

"&AF*4 '3 ()85 /. < [ %%& 4 '3 *4 2] B K. - #824 .
58 (# )'3 ?2/9%%,%.

(% 986 ( * ($%< /% *(*BYb/*%*BE- . &*& & % *)
Y8 - )%*%0 " #4 & +% 0,8 & #224 ) ,(,.&&. 2) $)*- - 3

96



Appendix B - Economic and Environmental Benefits

H98 - )%0 ) - &) .BW%O'#4 & Y% 0,8 & - ).(.&&.
2) $)*- - G& ) -*5 W2 & () *% & *H '38& +)) B (.,($

% (SUI)E ) *%HIR- ) FHA * '+ (% ($2°0 ) ( &
2 ), UH%. 3) AHEES CHN)S % | 3H&)%E*EF) #%. 3) &%
HAHAL (*) 924, . 40

N *1 ' (%- 28 ( .#+&( & - (& ) .%:=>< /%% ( % *& '3
[0 - *(5'3& 2 *1+ (%- 28 (2 ), .%&*&0,4 ) .#+. 34 (& ::=
> %&- (&2 ). %E*&*) #%. 3) HAHA(S WS % %
1*% ( % *&. *& N

X1 (OB 28 (W HHE( &- (& ) .%:=> 2/ < [ %% +4H#HEE (
'38 (#- )'3 ?/%8&*&) % . 5- #&26,($& N'3/'#H)%(2), . %
2> 58 &&4) HE ( (¥ (W28 (,(2*1 2

CHE (< | % - #B24+ & (' 3& 2 *1+ (W- 2& () . #+& (|
?2/ 5% '&),B'3 21?71/ 'ORORE- 2& (%) * ( - *.
) $%). ($ & 4 +& ('32%)&+2*&($ U - )%*(. % *( * )*$
&),B'3 >21?2/ 1*% ( *9BE- . & *22&(*& (*4b

P &AT(*(+*4 ( &= | %% W '38 & &4 *4# '3 ( )$5% ,K.68 &4
x4 '3 ()85 * . *(. L) L H& (%

()(- (&84 (38'3 ()$5 * . < /% % *%. '( ( )$5 *
S HB24 . 5 &((%W2) ?1  1,%%& $). * ) - 986 (%3F+&)
#%. 58& *)'( )H%

97



Appendix B - Economic and Environmental Benefits

( 383" - ) $)*- - (4 (S - - )H*4 HB- )%

98



Appendix B - Economic and Environmental Benefits

( 3863 - ) $)*- - 0,8'#& '- - )+*4 #%B- )%

99



