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Thanks @elonmusk for a great in depth discussion today about
energy storage and it's role in delivering affordable & reliable
electricity
2:17 PM - 12 Mar 2017

  354  1,547

Malcolm Turnbull 
@TurnbullMalcolm

 Follow

You're most welcome. Very exciting to discuss the future of
electricity. Renewables + storage arguably biggest disruption since
DC to AC. twitter.com/turnbullmalcol…
2:43 PM - 12 Mar 2017

  1,977  8,018

Elon Musk 
@elonmusk

 Follow

Thanks Elon. That's why I asked our clean energy finance agencies
to focus on storage - vital now w generation more distributed &
variable. twitter.com/elonmusk/statu…
3:08 PM - 12 Mar 2017

    

Malcolm Turnbull 
@TurnbullMalcolm
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Fig. 2. Length of longest run of DNI below 400 W/m2.

Fig. 3. Seasonal timing of longest runs of DNI below 400 W/m2. The longest lulls occur
in Winter in the Southern part of the continent and over the Northern part in Summer.

a3,K%a1()7'%3/(-45%,((4*14'1/2%
U$/"(58%*4'4%</(%DB%8)4(;V%

DA%2//2 75/"*%
-4.;K%DdCDCDO+%
dCOCDO%Q%DjCOCDO%
$''.KCC$1-4G4(1gH

217'H#/H].

@\%L547:/"'%gCACDEK%\69&%*)-42*%</()74;'%)((/(;%
$''.KCCGGGHG4''754(1'8H7/-H4"CANDECNAC121'145M42458;1;M;4M5/4*M;$)**12#MG)*MgM<)LMANDEC

@$/"5*%\69&%L)%
477/"2'4L5)%</(%
</()74;'%)((/(;%12%
*)-42*%/(%2/2M
;7$)*"5)*%
#)2)(4'1/2c



!"#$%&"'$()*+ ,-.(/012#%'$)%34'1/245%65)7'(171'8%94(:)'%*);1#2%12%'$)%51#$'%/<%()7)2'%)=.)(1)27)

>/12'%,2;'1'"'1/2%?)7'"()%@)(1);+%@8*2)8%ABCBCDE Dd

Z1;:%Q%*)71;1/2M-4:12#%1-.47';

F4('171.42'M
;.)71<17%U12')(245V

@/71)'45%5)0)5%
U)=')(245V9428%./;;1L5)%12')(47'1/2;

.(
/L
4L
151'
8

,-.47'

3/(-45%/.)(4'1/2 l2";"45%L"'%
$1#$%1-.47'

\..(/=1-4')%'1-)<(4-)

n%i%-12"')K%
@)7"(1'8%Q
4271554(8%
;)(017);

iM-12%'/%iM8(K%
@./'%)2)(#8%Q%
*)(104'10)%-:';
3'G: 7/2'(47';

o%iM8)4(K%
T/0)(2427)%

*)71;1/2M-4:12#

@7/.)

T''1(%(,'&(0;(*#,+($%2%9'$'2&(,&*%&'9#',C(%B0#1#29(0B'*"%.

a)71;1/2M-4:12#%<(4-)G/(:%Ua9`V%</(%4%*)7)2'(451;)*%
)5)7'(171'8%12*";'(8%U&"'$()*+%W"55%Q%X)558+%ANNEk%&"'$()*+%ANNEV

T/0)(2427)%Q%
()#H%()#1-)K%&
!00.'*%&#B'

"`/(-45%12;'1'"'1/2;+%5)#1;54'1/2%Q%./5171);
" ,2</(-45%;/71/M./51'1745%7//(*124'1/2
" \029[&'*$C(,0/#'&%"["'B'"(*#,+($%2%9'$'2&

@)7"(1'8%
()#1-)K%!@&
!00.'*%&#B'

"62;"()%7/()%12')#(1'8%/2%12*";'(8MG1*)%Q%
5/745%L4;1;%G1'$%/0)(M(1*)%4"'$/(1'8

"G:0*&[&'*$(#21-,&*<["'B'"(*#,+($%2%9'$'2&
P)7$21745%
()#1-)K%!@
!00.'*%&#B'

"62;"()%7/22)7')*%7/-./2)2';%<"27'1/2%4;%
42%)<<)7'10)+%)<<171)2'%12*";'(8MG1*)%-47$12)

"X%/#"#&%&'(1',#*%)"'('$'*9'2&(.*0.'*&#',
Y/--)(7145%
()#1-)K%@&
!0$.'&#&#B'

"Y//(*124')%*)7)2'(451;)*%*)71;1/2M-4:12#%
477/(*12#%'/%7/--)(7145%7(1')(14+%1275"*12#K
" X0*$%""<(1',#92'1('"'/&*#/#&<(Z(9%,($%*+'&,

9
42
4#
)%
L/
"2
*4
(1)
;%
Q%
-
12
1-
1;
)%
/0
)(
54
.;
%Q
%#
4.
;

T/0)(2427)%Q%()#H%()#1-)K%T/0)(2427)%Q%()#"54'1/2%()#1-)
Y/--)(7145%()#1-)K%.548;%4%:)8%(/5)%12%4%*)7)2'(451;)*%12*";'(8

!K%!4(*G4()k%@K%@/<'G4()k%&K%&(#G4()



!"#$%&"'$()*+ ,-.(/012#%'$)%34'1/245%65)7'(171'8%94(:)'%*);1#2%12%'$)%51#$'%/<%()7)2'%)=.)(1)27)

>/12'%,2;'1'"'1/2%?)7'"()%@)(1);+%@8*2)8%ABCBCDE Di

,-./('42'%7$455)2#);%12%*);1#212#%4%a9`%
</(%4%*)7)2'(451;)*%)5)7'(171'8%12*";'(8

I Y/2'(4;'12#%;'85);%/<%*)71;1/2M-4:12#K
S Y//.)(4'10)%*)71;1/2M-4:12#%()["1();%);'4L51;$12#%Q%
-412'41212#%;/71)'45%7/2;)2;";K%1#;;#/-"&(&0(%/:#'B'(
/00.'*%&#02('H/'.&(>#&:#2(%(/0$.'&#&#B'(/02&'H&

S Y/-.)'1'10)%*)71;1/2M-4:12#%()["1();%)<<)7'10)%
#/0)(2427)%/0)(;1#$'K%1#;;#/-"&(&0(%/:#'B'

I ?1-1'4'1/2;%/<%*)71;1/2M-4:12#K
S T/0)(2427)%*)71;1/2;%/<')2%;$/('M')(-%Q%./51'171;)*
S a)71;1/2;%L8%7/(./(4'1/2;%4()%24((/G58%.(/<1'M</7";)*
S @-455%.4('171.42'%*)71;1/2M-4:)(;%2))*%;"../('K

I ^'$)()%1;%4L"2*42'%)-.1(1745%42*%'$)/()'1745%();)4(7$%'/%;$/G%
'$4'%7/2;"-)(;%*/%2/'%45G48;%47'%12%'$)1(%/G2%L);'%12')();'_D

I 8#,'(90B'*2%2/'(',,'2&#%"()-&($%<(20&()'(.0,,#)"'
DH F$151.%Z%?42)+%T/0)(2/(%/<%'$)%Y)2'(45%W42:%/<%,()542*+%ABCACDE

$''.KCCGGGHL1;H/(#C()01)GC(DENBDNLH.*<

34'1/245%62)(#8%
94(:)'%,2;'1'"'1/2;

\69Y
Z"5)%-4:)(+%

94(:)'%*)0)5/.)(

\69&
94(:)'%/.)(4'/(+%%
@8;')-%/.)(4'/(

\6Z
67/2/-17%
()#"54'/(+%

Z"5)%)2</(7)(

34'1/245%62)(#8%T/0)(2427)%@'("7'"()%
$''.;KCC;7)(H#/0;.47)H#/0H4"CG/(:;'()4-;C)2)(#8M-4(:)'M()</(-C()01)GM/<M#/0)(2427)M4((42#)-)2';C

$''.KCCGGGH4)-7H#/0H4"C\";'(4514;M62)(#8M94(:)'C94(:)';M&0)(01)GC94(:)'MT/0)(2427)
$''.KCCGGGH)201(/2-)2'H#/0H4"C)2)(#8C24'1/245M)5)7'(171'8M-4(:)'M()01)G

F/5178%94:)(;%
U.4(514-)2'4(142;%Q%L"()4"7(4';V

3@J

e5*

@\

f17

J\

P4;

3P\YP

Y/--/2G)45'$

Y&\T%62)(#8%
Y/"2715

@)21/(%Y/--1''))%/<%&<<17145;
I J/(:12#%T(/".;K%

I 62)(#8%6<<171)278
I 62)(#8%94(:)'%Z)</(-

&'$)(%,2;'1'"'1/2;

62)(#8%
Y/2;"-)(;%
\";'(4514

X)8%#/0)(2427)%()#1-)%)2'1'1);K%;%#"#29(#2(#$.0*&%2&(>%<,



!"#$%&"'$()*+ ,-.(/012#%'$)%34'1/245%65)7'(171'8%94(:)'%*);1#2%12%'$)%51#$'%/<%()7)2'%)=.)(1)27)

>/12'%,2;'1'"'1/2%?)7'"()%@)(1);+%@8*2)8%ABCBCDE DO

\69Y%&(#421;4'1/2%Y$4('%U477);;)*%ABCBCDEV
GGGH4)-7H#/0H4"C\L/"'Ml;C\L/"'M'$)M\69YC&(#421;4'1/245M;'("7'"()

$''.KCCGGGH4)-7H#/0H4"C\L/"'Ml;C\L/"'M'$)M\69YC@)21/(M-424#)-)2'M')4-

!1#$);'%"210)(;1'8%["451<174'1/2%/<%127"-L)2'
Y/--)(7)
?4G

67/2/-17;
62#12))(12#

Chairman
Commissioner (p/t)Commissioner (p/t)

Chief executive

Senior Director 
Market Development

Senior Director 
Retail & Wholesale Markets

Senior Director 
T&D networks

Senior Director 
Strategy & Econ. Analysis

Reliability Panel Audit & Risk 
Management Cttee

This is not an appropriate 
interdisciplinary skill set to 
design & manage rules for 
a very complex & rapidly 
evolving socio-technical 

system

,2')#(4'12#%)-)(#12#%')7$2/5/#1);%U6PV%1;%4%.(/7);;%/<%
U.(/L4L58%7/2');')*V%477"5'"(4'1/2%Q%)0/5"'1/2%/<%!C@C&%Q%a9`

@//-"&-*%&#02(.*0/',,',(&0(
$#9*%&'(gVX(Z(gV(;*0$(
.*'[U?(&0(.0,&[U?(/02&'H&

`%""(*'9#$',(Z(1'/#,#02[$%+'*,a(

60/5012#%$4(*G4()+%;/<'G4()%Q%
/(#G4()%</(%)5)7'(171'8%12*";'(8%

G1'$%12')#(4')*%6P

F/;'M6P%
a9`%Q%a9

gVX7(g'/#,#02[$%+#29(;*%$'>0*+
gV7 g'/#,#02[$%+'*,
U?7( U$'*9#29(&'/:20"09#',C('=9=(>#21C

*',#1'2&#%"(*00;&0.(^d(Z()%&&'*#',(
>#&:(2'>(1'/#,#02[$%+'*,(

G-//',,;-"(#220B%&#02(#2(%(/0$."'H(
,<,&'$(*'D-#*',(%(/02,'2,-%"(;0*>%*1[
"00+#29(#220B%&#02]%//-"&-*%&#02(.*0/',,(

"'1()<(&:'(90B'*2%2/'(*'9#$'7
M?:'(@UV!(#,(02(&:'(;*02&(;00&(#2(
*',.021#29(&0(&:','(/:%""'29',N(

`.(O5C(@UV!(X#2+'" S'B#'>(G-)$#,,#02a

S'%""<W(?:'2(>:<(10(>'(
2''1(&:'(X#2+'" S'B#'>(Z(

#,(#&()*0%1('20-9:W



!"#$%&"'$()*+ ,-.(/012#%'$)%34'1/245%65)7'(171'8%94(:)'%*);1#2%12%'$)%51#$'%/<%()7)2'%)=.)(1)27)

>/12'%,2;'1'"'1/2%?)7'"()%@)(1);+%@8*2)8%ABCBCDE DE

@$/('M')(-%;'/7$4;'17%)2)(#8%<5/G%L45427)%12%42%)5)7'(171'8%
12*";'(8%G1'$%;827$(/2/";%#)2)(4'/(;%U45')(24'/(;V

T)2)(4'/(;%7/20)('%
.(1-4(8%)2)(#8%<5/G;%'/%
)5)7'(1745%)2)(#8%<5/G;

62*M";)%)["1.-)2'%
7/20)(';%)5)7'(1745%
)2)(#8%<5/G; 12'/%)2*M
";)%)2)(#8%</(-;%Q%
)2)(#8%;)(017)%<5/G;

3)'G/(:%5/;;%)2)(#8%<5/G;

) *

91;-4'7$%)2)(#8%<5/G;K%12%
/(%/"'%/<%;'/()*%:12)'17%
)2)(#8%/< ;827$(/2/";%

#)2)(4'/(;

@'/()*%:12)'17%)2)(#8%12%
(/'/(;%/<%;827$(/2/";%

#)2)(4'/(;

\0)(4#)%./G)(%
;8;')-%<()[")278

I X*'D-'2/<(2'B'*(;-""<(-2#;0*$(%/*0,,(%(.0>'*(,<,&'$(
I @B'*%9'(;*'D-'2/<(*',.021,(&0(#21-,&*<[>#1'(,-.."<[1'$%21()%"%2/'
I !02B'*&'*[#2&'*;%/'1[1'B#/',(`'=9=(^dC(>#21C()%&&'*<a(2''1(%/&#B'(/02&*0"

@827$(/21;12#%./G)(%
<5/G;%*)')(-12)%%B'*%9'
./G)(%;8;')-%<()[")278

6=4-.5)K%*824-17%7/2'(/5%/<%4%G12*%'"(L12)
Ua14#(4-K%9)51/./"5/;+%F@6ZY%G)L124(%DOCACDOV

+ + +
+ + +

I !02&*0""'*(*'"#',(02(,<,&'$(#1'2&#;#/%&#02(;0*(',&#$%&',(0;(B0"&%9'C(.0>'*(Z(;*'D-'2/<
I T0&(*'"#%)"'(;0*(h(iQ(,'/021(&#$';*%$'(1-'(&0(20#,'(Z(;%,&(1<2%$#/()':%B#0-*
I !%220&(;-""<(*'."#/%&'(,<2/:*020-,(9'2'*%&0*()':%B#0-*(#2(h(iQ(,'/021(&#$';*%$'

Y/2'(/55)(%04(1);%G12*%'"(L12)%;.))*%
'/%127()4;)%/(%()*"7)%1';%;'/()*%:12)'17%
)2)(#8+%;/%7/2'(/5512#%./G)(%/"'."'



!"#$%&"'$()*+ ,-.(/012#%'$)%34'1/245%65)7'(171'8%94(:)'%*);1#2%12%'$)%51#$'%/<%()7)2'%)=.)(1)27)

>/12'%,2;'1'"'1/2%?)7'"()%@)(1);+%@8*2)8%ABCBCDE Dg

369%<()[")278%/;71554'1/2;+%DNCACDE
947:)2b1)%!%Q%a8;/2%>+%`)L%ANDE+%TUV(X!@G(/%-,'*(.%<,(.*0/'1-*'+%
$''.KCCGGGH4)-/H7/-H4"CMC-)*14C`15);C@'4:)$/5*)(pY/2;"5'4'1/2CY/2;"5'4'1/2;C65)7'(171'8pY/2;"5'4'1/2;CANDECYFFYCJ12*M

Y/451'1/2M7/2;"5'42'M;"L-1;;1/2H.*<

 
 

 

                               

 

                                  

 
 

T0&'7(?:'(%-&:0*,(,&%&'(&:%&(>#21(;%*$,(J %*'()'#29(/:%*9'1(%(
1#,.*0.0*&#02%&'(%""0/%&#02(0;(&:'(X!@G(*'9-"%&#02(/0,&,(Z(
,-99',&(&:%&(/:%29',()'($%1'(&0(&:'(/%-,'*(.%<,(.*0/'1-*'

P4554G4((4 "21'%'(1.%<(/-%q%dNN%9JK%@"L;)[")2'%
<()[")278%/;71554'1/2;%4()%'(/"L512#

@\%L547:/"'%AgCjCDO%\69&%.()51-124(8%()./('+%iCDNCDO
$''.KCCGGGH4)-/H7/-H4"C9)*14MY)2'()C9)*14M@'4')-)2'M@/"'$M\";'(4514M,2')(1-MZ)./('

            

     

                  
              

                  
                  
                   

                

     
                   

                  
           
                  
               

Figure 5 Frequency response and RoCoF during pre-event and event 
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Figure 1 275 kV voltage decline across South Australia prior to separation  
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