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REE:  
Mission and principles 

!! !"#$%&'()%*+,-.'/!0.1%'2334'+5#-'0.'$6%'%7$*+8)%.0.#95+*'#"#$%&#:''

!! !"#$%&#'&(#')$*+','-..$+*/%&#0'*&0'10#0'2*&('&(#')#/#$%3./'4%-*5*3#0'*/'.$+#$'

&.'#/01$#'&(#'0#-1$*&6'%/+'-./3/1*&6'.4'&(#'#5#-&$*-*&6'01""567'

!! ;*+.#&0##0-.'/!0.1%'233<'+#'%7159#0=%'$*+.#&0##0-.'1-&)+.":>'

!! 8(#'+#9#5.":#/&'%/+'&(#':%*/&#/%/-#'.4'&(#'&$%/0:*00*./'4%-*5*3#0'

!! ;$.9*+#':%<*:1:'0#$9*-#'$#5*%=*5*&6'

!! >?@@@'A:'.4'5*/#0'%/+'B@@@@'CD'.4'&$%/04.$:*/)'-%"%-*&6'

ABC3D0A8&%,)70AE&E$-0F!%$-0?5(-,%+0G5H8&%I0

ABC300

<>0J0

!?@AB'C@DE;@F'/C5-#9*%'233G:'

;*+.#&0##0-.'H*0I'

J+0.'&+K.0$9I%#'/!DD!:0

C5-#9*%'

23LL0

Lines 
400 kV  [km ct]  LGM422 

! 220 kV  [km ct]  L<M4GG 

Subst. 
Transformers 400/X kV [MVA]  <LM3N<'

! 220 & 400 kV [nº bays] OMGPL'
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Installed capacity  

and demand supply 2011 

Installed capacity January 2012 

255.179 GWh  =  172.177 Net Ordinary Regime 

          + 92.353 Net Special Regime 

                            -    3.245 Hydro-pump storage 
                            -    6.105 International exchanges 

Technology MW % 

Hydro-power 16.657 17,2 

Nuclear 7.455 7,7 

Coal 11.085 11,5 

Fuel-Gas 1.252 1,3 

Combined cycles 24.789 25,6 

Total (ordinary regime) 61.238 63,0 

Wind power generation 20.775 21,4 

Solar  PV 3.977 4,1 

Solar CSP    1.150 1,2 

Biomass    717 0,7 

Mini-hydro 2.026 2,1 

Cogeneration 6.098 6,3 

Waste treatment 1.202 1,2 

Total (special regime) 35.945 37,0 

Total 97.183 

Demand supply 2011 
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!! A%.%Q+R5%'B.%*K0%#S'D5+.'T-*'!)+0.'/@9K9#$'233P:'U'23V333'JW'R"'$6%'"%+*'23L3M'

!! (X10+5'Y%$Q-*Z'D5+..0.K'T-*'23L4'1-.$%&)5+$%#'2GV333'JWM'

!! A%.%Q+R5%'B.%*K0%#'D5+.'T-*'!)+0.'/23L382323:>'O[V333JW'R"'$6%'"%+*'2323M'

Present and evolution 

Wind power capacity  
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Present and evolution 

Solar photovoltaic power capacity  

!! A%.%Q+R5%'B.%*K0%#S'D5+.'T-*'!)+0.'/@9K9#$'233P:'U'N33'JW'R"'$6%'"%+*'23L3M'

!! (X10+5'Y%$Q-*Z'D5+..0.K'T-*'23L4'1-.$%&)5+$%#'4VOLG'JWM'

!! A%.%Q+R5%'B.%*K0%#'D5+.'T-*'!)+0.'/23L382323:>'[VO4<JW'R"'$6%'"%+*'2323M'

LMN0O&E$0/PQP<>//0
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LMN0O&E$0/PRP<>//0

!! A%.%Q+R5%'B.%*K0%#S'D5+.'T-*'!)+0.'/@9K9#$'233P:>'P33'JW'R"'$6%'"%+*'23L3M'

!! (X10+5'Y%$Q-*Z'D5+..0.K'T-*'23L4'1-.$%&)5+$%#'OVO[L'JWM'

!! A%.%Q+R5%'B.%*K0%#'D5+.'T-*'!)+0.'/23L382323:>'PV3<G'JW'R"'$6%'"%+*'2323M'

Present and evolution 

Solar Thermoelectric power capacity  
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Commercial  

exchange capacity. 

/"<>>*/"S>>0

T>>*T>>0

R>>*R>>0

G5HH$#U,&(0$VU7&%+$0

U&8&U,EI00

K>>*W>>0

XQ>*<">>>0

XQ>*<">>>0
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!! F0&0$%I'0.$%*1-..%1,-.'1+)+10$"'Q0$6'\*+.1%V'#%19*0$"'50.Z'Q0$6'$6%'B9*-)%+.'E.$%*1-..%1$%I'

#"#$%&M'E.')*+1,1%'+5&-#$'+.']%5%1$*01+5'0#5+.I M̂'

!! 23LN>'.%Q'0.$%*1-.%1,-.'Q0$6'\*+.1%''

J@'!'B!'_'3V4`'

aB'L3`'

Importation capacity / Installed capacity (%) 

D('!'B!'_'LVP`'

\A'!'B!'_LVP`'

Transmission capabilities  

of interconnections 
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Winter load demand record  Summer load demand record  

Daily Load demand 0

!! !)+.0#6')%+Z'I%&+.I#'NP'HW'+.I'-b8)%+Z'I%&+.I#'-T'LG82P'HWM'

J+70&9&'I%&+.I'NLOL['JW''

LO>24'6'LGc3<c23L3'

J+70&9&'I%&+.I'NPMNPP'JW''

L[>P3'6'L<cL2c233<'
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Wind energy  

production records 

"! J+70&9&')*-I91,-.>''''''''''''''''''
LNMG42'JW'/3GcLLc23L3:'

"! J0.0&9&')*-I91,-.'-T'$6%'5+#$'"%+*>'
OL['JW'/2Lc3Pc23LL:M'

"! J+70&9&'1-=%*+K%>'43`'-T'I%&+.I'
1-=%*+K%'R"'Q0.I'%.%*K"'/L4c3Nc23L2:M'

"! J0.0&9&''1-=%*+K%>'5%##'$6+.'d'L`'-T'$6%'
I%&+.I'/2<c3[c3G:M'

J@eEJaJ'DA(faC;E(Y' fBJ@Yf'=#M'WEYf'DA(faC;E(Y'
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Challenges and 

Pillars to success 

RE Forecast Tools 

Monitoring &Controllability  

Generation management 

Industry Response 

PILLARS TO SUCCESS CHALLENGES 

Demand Coverage 

Variability 

Technology limitations 

Distributed generation 

Flexibility 

Network Developments 

Smart Grid 

Power System Studies 
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Demand coverage:  

Wind Generation 

!! g+5+.1%'T%+#0R050$"'I9*0.K'-b8)%+Z'6-9*#'
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Wind reduction instructions, November 2nd 2008 (I) 

!! (.'$6%'&-*.0.K'-T'!9.I+"'Y-=%&R%*'2.I'+$'[>33'6'Q0$6'-.%'-T'$6%'5-Q%#$'I%&+.I#'-T'$6%'
"%+*'/U23'333'JW:V'Q0.I')*%I01,-.'%**-*'60$'O'233'JWM'

!! E.1*%+#%'0.'%**-*'T*-&'P>33'$-'<>33'6'$--'T+#$'$-'6+=%',&%'$-'#69$'I-Q.'$6%*&+5')5+.$#M''

!! !)+.0#6'#"#$%&'*+.'-9$'-T'I-Q.Q+*I'*%#%*=%#'=%*"'*+)0I5"'+.I'$6%'-.5"'#-59,-.'$-'R+5+.1%'
$6%'#"#$%&'Q+#'$-'I%1*%+#%'Q0.I')*-I91,-.'T*-&'<>22'$-'G>O3'6M'

Running out of downward  

reserve due to wind forecast errors  
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4,%E$#0

L/KP/<P<>/>N0

A.H$#0

L/KP>WP<>/>N0

;E'".2#$'"5%/&0F'

;E'".2#$'"5%/&0F'

Wind 
RES 

CC Hydro 

Wind RES 

CC Hydro 

Demand coverage:  
Solar Photovoltaic  
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Winter 

(13/12/2010) 

Sumer 

(13/07/2010:'

CSP power plants: 

CSP power plants: 

Wind 
RES 

CC Hydro 

Wind RES 

CC Hydro 

Demand coverage:  
Solar Thermoelectric  
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Technology limitations 

W0.I'+.I'!-5+*'K%.%*+,-.'

$*0))0.K'I9%'$-'=-5$+K%'I0)#'

!! W0.I'K%.%*+,-.'$*0)#'0T'Q0.I'#)%%I'

60K6%*'$6+.'2P'&c#M'

!! W0.I')-Q%*'=+*0+,-.'-.'$60#'I+">''

LM[33'JWM''

!! \*-&'h+.9+*"'L#$'233['+55'.%Q'Q0.I'T+1050,%#'

&9#$'1-&)5"'Q0$6'D('L2MOM''

!! (T'$6%'0.#$+55%I'Q0.I'$9*R0.%#'-.5"'PLG'JW'

6+=%'.-'T+95$8*0I%8$6*-9K6'1+)+R050,%#i'

W0.I'K%.%*+,-.'$*0))0.K'I9%'$-'

$6%0*'-=%*8#)%%I')*-$%1,-.'

M'

M0Y&.(E)0)75#E$#0E7&%0/>>H)0&%-0@5(E&+$)0(5!$#0E7&%0XQJ08"."0
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Generation tripping  

due to voltage dips 

SOLAR THERMOELECTRIC SOLAR PV 

!! ;6%'T+1050,%#'$6+$'K%$'+11%##'+j%*'h95"'

L#$'23LL'&9#$'1-&)5"'Q0$6'D('L2MOM''

!! ;6%'T+1050,%#'$6+$'K%$'+11%##'R%T-*%'h95"'

L#$'23LL'Q055'6+=%'9.,5'(1$-R*%'L#$'$-'

1-&)5"'Q0$6'D('L2MOM''

A5(&#08(&%E0&++#$+&Z5%000

C0[0<0\40

SOLAR PLANTS 

AGGREGATION  

Good performance 
facing disturbances 

AI%U7#5%5.)0+$%$#&E5#0

A,H,(&#0E50U5%@$%Z5%&(0+$%$#&E5#)]0
'.E0)H&(($#0

SOLAR 

THERMOELECTRIC  
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Distributed generation:  

Influence of geographical spread 

Wind Solar PV 
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!! Tertiary energy scheduled is only slightly affected by wind generation 
ramps when these ramps are opposite to system demand.  

Tertiary  

energy scheduled 
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!! Observability is required to have real time information of the 

production of the renewable energy facilities.  

!! This information is used to make reliable production forecasts 

for this type of installations. 

!! Renewable forecasts are a basic tool for hot reserve 

evaluation. Its accuracy affects the required levels of reserve 

and helps dispatching manageable generation to counteract 

renewable and non manageable variability. 

!! Receiving the real time measurements of all the generation 

facilities allow the SO to distinguish between generation and 

demand, avoiding demand forecast errors as well. 

Observability, why? 

(g!BAk@gEFE;l'
1$&(0ZH$0

H$&).#$H$%E)0

C#5-.UZ5%0

;5#$U&)E0
?5E0#$)$#@$0

$@&(.&Z5%0

O,)8&EU7,%+0

H&%&+$&'($0

+$%$#&Z5%0

C(aY;BA@C;'

ABYBW@gFB'

k@AE@gEFE;l'

^@5,-,%+0

-$H&%-0

;5#$U&)E0$##5#)0
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Observability:  

And if not, what? 

4,E75.E0&0#$(,&'($0

;5#$U&)E0

O$H&%-0;5#$U&)E0

$##5#)0

3%U#$&),%+0

_%U$#E&,%Z$)00

1$-.U,%+0E7$0

A$U.#,EI05;0E7$0

)I)E$H0

3%U#$&),%+0E7$0

#$`.,#$-0($@$(0

5;0#$)$#@$)0

1$-.U,%+01B0

8#5-.UZ5%0
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12 second cycles 

RE FACILITIES 

AGGREGATION  

CBCAB'

Observability 

and Controllability 

1B0;&U,(,Z$)0

&++#$+&Z5%0000

/0\40a0C0a0/>0\40

1B0;&U,(,Z$)0

&++#$+&Z5%000

C0[0/>0\40

C-..%1$%I'$-'+'AB!CC'-*'

f0#$*0R9,-.'C-&)+.0%#0
C-..%1$%I'$-'+'AB!CC0

!! After 01/07/2011.  

12 second cycles 

OBSERVABILITY & 

CONTROLLABILITY 
OBSERVABILITY 
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Heavy flows from the North-

West to the center and East. 

Low hydro and CC.  

Influence of renewable energy integration in power flows 

Heavy flows from the East 

to the center and North. 

Low hydro and CC.  

Heavy flows from the East 

and South-West to the 

center and South. High 
hydro and CC.  

November 3rd 2011 November 6th 2011 November 7th 2011 

Grid constrains 
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D5+..%I'*%0.T-*1%&%.$#'233G823L4V')+*$5"'I9%'$-'AB!'0.$%K*+,-.>'

Transmission: 
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Thanks for your attention! 


