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The fundamental objective of this thesis is to investigate the operation of island systems under
high renewable penetration conditions and to evaluate the value of flexible storage facilities to
this end.

To do so, a generation scheduling problem for autonomous power systems with substantial
penetration of non-dispatchable renewable energy source (RES) technologies, namely wid
farms and photovoltaics, is initially developed, proposing a novel unit commitment and
economic dispatch (UC-ED) model which is built upon the state -of-the-art mixed integer linear
programming (MILP) method. The model improve sthe area ofoperational security for isolated
systems by incorporating a full set of active power reserves requirements in the UC-ED
problem, relating the fast response capability of each operating unit to the maximum acceptable
frequency deviation of the system. Furthermore, the proposed UC-ED model is the first in the
literature explicitly relying on the technical characteristics of committed dispatchable units and
system frequency deviations to determine the RES penetration limits of non-interconnected-
island (NII) systems, overcoming any arbitrary assumptions previously made in the relevant
published work. Notably, the developed UC -ED methodology is generic enough for
application in any isolated power system while, at the same time remains compatible with the
provisions of the re gulatory framework for Greek NlIs, thus being directly implementable in
real-world study -case systems.

The abovementioned UC-ED tool is further utilized to investigate the role of storage to the
enhancement of renewable shares in isolated systems. Firstly storage within the Hybrid Power
Station (HPS) paradigm is investigated. HPSs are aggregate stations comprising storage and
RES generation facilities, managed in a coordinated manner by their owner to ensure
dispatchability of the entire plant, similar in principle to the concept of Virtual Power Plants.
The UC-ED model is suitably amended to incorporate any number and technology of HPS,
while an internal dispatch policy for the HPS is also developed, formulating the problem from
HPS-owner viewpoint, to pro perly model stations participation in the electricity market NII.
The anticipated benefits to the island system deriving from the introduction of HPSs
incorporating battery energy storage stations (BESS) and various primary sources of energy
(wind farms, p hotovoltaics or both) are thoroughly examined in terms of system economics,
decarbonization and RES penetration shares

Besides HPS, centrally managed flexible storage solutions (e.g. BESSgre also investigated.
The UC-ED model is once again modified to receive standalone BESS facilities. The obtained
results reveal that the predominant contribution of batteries is in providing primary up
regulation reserves, while energy arbitrage is not favor ed by the UC-ED algorithm, indicating
that BESS configurations of limited storage capacity constitute the most viable options. The
feasibility of storage investments in isolated island grids is also investigated considering three
metrics for the BESSthe discounted payback period (DPP), the levelized cost of energy (LCOE)
and the levelized cost of reserves (LCOR). The DPP is used to determine the feasibility of
storage investments assuming that BESS reaps the entire anticipated financial benefits for the
system deriving from the deployment of centralized storage. The LCOE index proved to be
unrealistic, providing remuneration prices up to some thousands of euros per MWh produced
by the BESS. On the other hand, the LCOR, accounting for only the provided primary up
reserves of the BESS station, resulted in reasonable pricinglevels, proving that BESS



investments can be sustainable.

Finally, a comparative analysis between the energy storage variants presented earlier, namely
the HPS and the centralized storage,is performed under high RES penetration conditions.
Specifically, an island system is investigated, to which an increased amount of wind farms is
deployed. The additional wind power is either included within a more complex HPS
configuration comprising fle xible BESS or supported by centrally managed BESS facilities,
which are directly supervised by the system operator. In total, 100 different BESS
configurations were investigated, half of which were related to the sizing of HPS storage
components and the rest were devoted to the standalone storagesizing. The optimal generation
scheduling methodologies developed within this thesi s were used in all cases to perform
annual simulations. An important conclusion drawn from the analysis is that both energy
storage typologies, if properly dimensioned, can lead to similar annual renewable energy
penetration rates. However , for achieving the same RES penetration levels, ihas emergedthat
centrally managed storage stations require components of a substantially smaller size than
those of HPS, especially in terms of storage capacity.

*$86. 1#2

autonomous power systems, battery energy storage, day ahead scheduling, economic dispatch,
frequency constraints, generation scheduling, hybrid power stations, island systems, isolated
grids, LCOE, LCOR, storage stations, unit commitment, wind energy
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peakdemand . Storage  AchievabldRES Simulation
technologies  penetration too
Ref. Islandsystem  Country MW REStechnologies hnolodi A |
PVs, wind, solar
, , o ’
[44] Cyprus Cyprus 930 thermal, biomass no 11.5% undefined
unnamed custom
[45] (Azores Portugal 35 wind batteries up to 16.5% (opitmization)
Archipelagd P
. . PVs, wind, solar
. (0 (]
[46] Pulau Ubin  Singapore <1 thermal. biomass fuel cell 20%-40% TRNSYS 17
PVs, wind, solar
[47] Pantelleria Italy 10 thermal, no 10%-50% NEPLAN
geothermal, waste
. d t
[48] Crete Greece 600 PVs, wind pumpe up to 37% (.:us‘om.
storage (opitmization)
PVs, wi
[49] Pantelleria Italy 10 geosth\glrrrfél no up to 46% undefined
[50] Ikaria Greece 9 PVs, wind pumped >50% custom
storage
[51],[52]  El Hierro Spain 6.5 wind pumped upto70%  custom
storage
5 Aegean
islands (Rhodes custom
[53] Lesvos, Chios  Greece 5-200 PVs, wind batteries up to 85% (opitmizatior)
Karpathos, P
Patmos)
Aghios ) . o custom
[54] Efstratios Greece 0.3 PVs, wind batteries >85% (opitmizatior)
6 islands Faroe
(Streymoy Islands,
’ Aruba, pumped
Aruba, Sumba 25,122, 7
[55] Rhodes, Gran Indonesia, 213,548, 4 PVs, wind storage, up to 90% Matlab
Canaria Greece, batteries
Raroton ’a) Spain, Cook
9 Islands
Aghios ) .
[56] Efstratios Greece 0.3 PVs, wind batteries up to 100% HOMER
57 Reunion France >500 PVs, wind, biomass, no 100% TIMES
hydro, wave
PV i i
[58] Reunion France >500 sﬁ;g?f'vszlrzass’ batteries 100% TIMES
) fuel cell custom
0,
ydroge H2RE
[59] Porto Santo  Portugal 5.6 PVs, wind hvd 100% S
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Ref. ., ear Casestudy system Optimization method Mathematical formulation

[40] 1988 Kythnos deterministic dynamic programming (priority list)

[41] 1991 unnamed(Greek islanyl deterministic dynamic programming (priority list)

[101] 1996 Kea, Syros deterministic dynamic programming
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1 2006 Taiwan eterministic irect searc
[102] i d inisti di h
[103] 2007 Ml}fl'aokl?ayls};illj(?]e’ deterministic priority list
[50] 2010 Ikaria deterministic priority list
[54] 2011 Aghios Efstratios deterministic n.a.
[104] 2011 reland two -stagestocha.stlc(load, vad uncertainty) MILP
(rolling execution)
[105] 2012 Gran Canaria deterministic MILP
[106] 2012 Crete deterministic MILP
76] 2013 Crencananala deterministic MILP
Gomera
[107] 2013 Cyprus deterministic MILP
aiwan eterministic
108 2013 Tai d inisti MILP
an Migue two -stage stochastic (load, wind uncertainty
109 2014 San Miguel hastic (load, wind i MILP
[110] 2014 Crete deterministic MILP
deterministic & stochastic (load resuncertainty,
[111] 2014 Crete unit availability) (threelayerproblen) (rolling MILP
execution
[112] 2014 Lesvos deterministic MILP
isolated microgrid
[113] 2014 (cigrebenchmark deterministic (rolling execution) MILP/NLP
systen)
isolated microgrid two -stage stochastic (wind uncertainty) (rollin
[114] 2015 (cigrebenchmark 9 . y 9 MILP/NLP
systen) execution)
[115] 2015 unnamed stochastic (wind uncertainty) priority list
[116] 2016 Lanzarotet risk-averse two -stage stochastic (load, wind, PV MILP
Fuerteventura, Crete uncertainty)
[117] 2016 unnamed deterministic dynamic programming (priority list)
[45] 2016 unnamed(Azore3 deterministic (threelayer problemjrolling MILP
execution)
[48] 2016 Crete deterministic MILP
[97] 2016 Faroe Islands deterministic MILP
[70] 2016 Crete risk averse, two —stagg stochastic (wind MILP
uncertainty)
isolated microgrid
[118] 2017 (cigrebenchmark deterministic (rolling execution) MIQP /MINLP
system
isolated microgrid
[119] 2017 (cigrebenchmark deterministic (rolling execution) MINLP
systen)
[120] 2018 Nanj Island robust (RESforecz_alstarror) (threelayer problem) MILP
(rolling execution)
[121] 2018 Taiwan metaheuristics simulated annealing
« XNx Y ° w 1% O S N N0 gn S mong S e o oA o g 2
1.33. DD 0al U¢ol AU RUHEOHEDARAGO
GUET ¢1 UEOUD OUBO@E uObeN (RItEAdd U6 T A8BUBE TGUWKEOEO UWEURUS
U UARA@GO GUU UsULTOTU GoeGU@Y UUU, UseUUD UO6 ET
(OKDd, UO 09060 UWEUT UbAUSUUE e APOEU GODBHATV@URIEIT
UpOGUG620EBUUET 6 UE GUOUEGE URITAEOI EERIEVRDYG80U0D
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AGODGO, oUBEGGUUUBO TUGPUOT UdUsO ¢0O0GUAASBUED® UEURU(
[45],[111],[120] 0 DT COWEIEp © OG O OEaT UUUE UEURUGOEGE ¢UOUAR
KEUEeuBEs,U ¢00ail «0adllealiad®@EEUVOBGEUDO UEURUsaayGEDO UEO
aheadscheduling , RD B @®0U (AU UE & U QupgOcans O O 0 A0 UEED U UT EO URI
7Ol £URT U006 ABUWUBEUDUED 20U GOU G OB IURU®B o EaEO, UET
Ol Ot VaadpURE¢d BT &IEs 1 UEUO6 0 A g U shorém disgatcha@l UU OO (
operation , U¢oUT UpET UOUUE UO o¢duailETU & UUITEO eUE GudUEI
Od66a0Ol UU auvl UEGUOY Op DG B 4DD kedimell .08dU gllpialnl )Y a £1 VUUE
a6l OR0O, U £ TEGQO® aodoU, OuEAQGTUUO ¢oUeUEe£ GUET 0OG!
01 &A ﬁlﬁ)délpre(dlct|vecontrol MPC) UO O¢0OsO T UTAAI UVUE o¢utr E UEOD Ud &
GeaU@T UUOO eUE T1OPIUEeEdY AT EE6UO U068, Ul £ UUeUAE Rt
R¢E¢|ao®|am®Uw|Uu|er@mmMEmméAOéU“E TR Ul £Al6aED o
G800, ¢00al pOUUE & U UU0OI E e igenératigisy&eincotitioled HFROB6 OEE O ¢ Ud
T000aDE e&ARGHS 0 UG, WPREE! OWRD 1T O £AuRT eUE E GUuoUEGE Ue
T 9UUUBENT, ¢oMAUBRDA OI-WBEUUT OUUaUTTUTUIE ¢UBUARAD
b Ad5eRT UO6 T EGEOU.
360 Ui UsaUOERE 1 GRS UBDOUVBOEGOUREGDeUs ¢00al &9 O1 U
UEUROGED. DE UEUGO& QB ANOWESCA OT OUE aU0UOT w0000 O eU
UEURUGOEGED. nﬂﬂmﬂ@NQUebaDamauE Od66a0Oil UU auvil UEaGUO® O
aogi U 20 T UeUGT e UEunmmmomuw®wwoo elel OO0 UWEURUGOEGE
20 1T U0¢UGT eUE @IHE0IOUAR U | ©OEBUER DBEs & OR&LU, 407 RO
6EOCEUVUUILT OPBBUY UVUia O UdssUOO eleéel OB GIEWIRWIs® EIGEDOUIBU O
a0 GRUOGUT ¢OUATUUEeu RODIO, UT A 1T6AU tUsU0UU0UBLIT UYUU
4 YYYFICQCUYFb3FFcwbhaYuO62wWwu FYXQIFbhCYwwYdYwbwEJdwbQwYaspaWs
1st layer 2nd Jayer 3d layer
[45] 24-h 1-h no 4-h 30-min yes no 1-min yes
[111] 24-h 1-h no 4-h 20-min yes 1-h 20-min yes
[120] 24-h 1-h no 4-h 15-min yes no a few secs yes
Oeol EUVUTE U¢sl o0E UO6 ¢ awdaE @i laEd RO & Edm @E Odalm @ik O C
Ul UE OGEeU@® E G6RIT @ Ul UdA&ARGE?NMRIRIGD OUNDUWRIGTADRIOT |
aol eeeal ¢O06 UpEed>UUOUT GUO GUGUEYU eUE URIT U1 U0OTUR
d»o0al ¢ UUUE104) 4143, BLD4], [LIBE[D19)
GoAeUe MBENOHEIED UpUT UT EdUEe@ AeWsd WdE PWDOATIU WOGHPDE Ug UUE
Ol @ 0¢ammnaUErE|wwmwmio T0 U060 o6 AdoORINES Gel Qg 1TUWE |
UpOiUoReUVUs eUUAGUORGE eUE U¢elVelRI o CIRPDBAEEREOY Ol Ip |
[45], [111} GO0 Y Eée o Ou @®Uand], (1181196 EG8 0 &0 @B O 2AAEGE éeol Eul U
UeUel OGEO UO6 Ul ADdbsei 06 UI A 5 TUUAE 10 UI AI6GE O
UEUGOOUVUUEe PO RO OT Esigdo (uErasoea B g, 5 E O ¢ quekd £ e OEUO
T BEAOGEDQ 301 U Ui E Ad eObEERAG 0)ie UKD o UMD E A5 enllRUIAIR d &g
UpUEeuT EGE UO6 Odpsalil UU aUllIUEGUOOQOsEGED Usl UE 1000
RoUlT O UeUel OGEO UOb6 ¢050al @1 UUOO. OQUUsG UsULT UOT Ubdu
U OUUT GaTUEBR ¢00al g1 UUOO &I UUTEO eUE GuUudUEGEO ORI
5] U UO, auUvUi UEGUOPOEGT UUO oUBAITEIU Oluel EdE UET U¢E
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DZ aUGEeaUlUb0O0 GUUROO UO» ¢a®a‘|“mm;s’m aa‘iww|$gp e M&ET Wik
Ul OREGUOGOSEGE UO6 YTU0OUUaAl EUOU e u4oU[@m, (ros)[iL
[45], [115][117], [119], [120], [48], [70], [76], [97], [101], [102], [104]U ¢ RO A&l 1
UIU|UIuU|¢lfl]IOJE 10000 UEO UAQDEDoURVoUBGBADT UR
0 cROUEauT UT OE VU UE TUAIEUU@@@BLEMGEQJ@EE@J
@&l UE E U¢ ¢ 0Uq[50E [54), (L03pe BF Ed Gi RGE U
g RT  [01@p[128)0 07T O E¢ 606 (

g0
RGO
i

EGUOpOsEGEDO UO6 UeAIUOUU ¢d50al @1 UUC
@'fléJBEfDOO@lﬁJEl UI anE(Do Oél) ¢ etUuEe EiTOAE] WEL U
3, U EApeld Enespi O6GCWEDO 24
T [B5@), 530 [102) 1 [X03) ¢ © WigEll Ehu@w 0g 1 (
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.5 YY4c 5 Q3 dWFwd QU Fbhs WWWOSCHhCUOwWwXdp FWF wQwioMabCUdOowawWrWwF bhs FF WHOw

Optimization Execution

Ref. Objective horizon time pc/server Simulationtool
[40] min{Cost} 24-h n.a. n.a. custom
[41] min{Cost} 5-h n.a. n.a. custom
[101] min{Cost} 1-week n.a. n.a. custom
[102] min{Cost} no n.a. 0.5 GHz cpu custom (FORTRAN)
[103] max{RES} no n.a. n.a. custom
[50] max{RES} no n.a. n.a. custom
[54] max{RES} no n.a. n.a. custom (Matlab)
[104] min{Cost} 36-h it;?:ti)/n 3.0GHzcpy 8 GBram custom (GAMSt CPLEX)
[105] min{Cost} 24-h 879.3s  3.16 GHzcpuy, 3.23GBram custom (GAMS 23.3 CPLEX12.1)
[106] min{Cost} 24-h n.a. n.a. ProMaxLT ECCOint.
[76] min{Cost} 1-week n.a. n.a. custom (GAMS)
[107] min{Cost} 24-h n.a. n.a. custom (GAMS 23.9.3CPLEX 12.3
[108] min{Cost} 24-h n.a. n.a. custom (CPLEX 12.3
[109] min{Cost} 24-h n.a. n.a. custom (GAMS 24t CPLEX)
[110] min{Cost} 24-h 2-7 sld 3.4 GHz cpu,64 GBram custom (GAMS 24.0.2 CPLEX 12.5
24-h
[111] min{Cost} (alternatively n.a. n.a custom (GAMSt CPLEX)
12-h) /4-h/1-h
[112] min{Cost} 24-h (or 12-h) n.a. n.a. custom (GAMS 24.1.3 CPLEX12.5.)
[113] min{Cost} 24-h [ 2-h iteSthisc,)n n.a. custom (CPLEX/COIN-IPOPT)
[114] min{Cost} (alterzr:;:vely .93 +l.15/ n.a. custom (CPLEX 12.YCOIN-IPOPT 3.7)
12-h & 8-h) iteration
[115] min{Cost} 24-h 1667 s/day 2.4 GHz cpu,8 GBram custom (Matlab)
[116]  min{Cost} 24 é%%%ssl/(;:\); Dell PowerEdge R910X64  custom (GAMS 24.2 CPLEX 12
[117] min{Cost} 24-h n.a. 1.6 GHz cpu,2.5 GBram custom (Matlab)
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(45]
(48]
[97]

[70]

[118]

[119]

[120]
[121]

min{Cost} 24-h [ 4-h n.a. n.a. custom

min{Cost} 24-h n.a. n.a. custom (GAMS { CPLEX)

min{Cost} 6-h 5 diteration n.a. custom (CPLEX)
. 58st

min{Cost} 24-h 24 3582 S 3.2 GHz cpy, 64 GBram custom (GAMS 24.3.2 CPLEX 12.6
5 cases:

min{Cost}

min{CO 2zem} 51 48s/

. 24-h . . Xeon L7555, 1.87 GHepu custom (GAMSt CPLEX, DICOPT)
min{Cost+COzem} iteration

pareto Cost-COzem
min{|Cost -COzem|}

min{Cost} 24-h . 28 .S/ Xeon L7555, 1.87 GHepu custom (GAMSt DICOPT)
iteration

min{Cost} 24-h n.a. 2.6 GHz cpu,8 GBram custom (Matlab YALMIP + CPLEX 12.6)

min{Cost+COzm } 24-h n.a. n.a. custom
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[45], [50], [118], [119], [121], [54], [76], [101], [102], [105], [113],
[115], [117]

deterministic

spinning

stochastic [109], [114], [116]
robust [120]
primary , secondary, tertiary deterministic [48], [97], [106}[108], [111], [112]
primary deterministic [104]
stochastic [70], [104]
secondary, tertiary
robust
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&l OleEb uuoUEuEﬁd‘JnE@i"tm:ic‘jﬁ"UAL"JUDE, TUAR UEO ¢OT 60l
AdUT T Ee D UEUUOD ¢POEOBEGHEAGO6GEUM®N 1§ FOBRIWO G U1 UEG U0 OG E E ¢
OdbEGY &l UO ¢DbE¢Uu0L"JEO, AEU TuAOGo6d ¢TEBUUEUUD U
Ul O6aU006BYT &f OE oUBEOOEGT O 0 Owdpovieriidn))O® O Oa GE UDBT ¢
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PpVOEOCOEGT 0T OOWdRA ¢ (iEEeaDA]) [118], [119, RG Uu & O U¢0Eu0;z OET
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@&l U AdUV T EéU AEU¢MEH6&¢@M@@EE@@@UE Ue OABUe BBT &1 U 1
UpudGdUGE GUOUEGEO URIT 1 gi1zkgiad) ,e WA 6o Galio AHAd EO@WO WG Ud Y U
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Ref. intermittent RES explicitlimita;tlivci):s fec;‘rélrw;;ntegrationof Storage stations c’c\)lrfgrlgir:ts ii?g::e

[40] wind, PVs no batteries no no

[41] wind yes (up to30% of hourly loafl no no no

[101] wind yes (up to40% of hourly loagl no no no

[102] wind yes (ramping rates of thermal units &™) no no no

[103] wind, PVs no batteries no no

[50] wind, PVs yes (up to 30% ofPmaxof online unitg hybrid station no no

[54] wind, PVs yes (up to 30% ofPmaxof online unit3 batteries no no

[104] wind no pumped storage no no

[105] wind no no no yes

[106] wind yes (up to 30% of hourly load no no no

[76] wind no yes (any - not specifiefl no no

[107] wind yes (up to 30% of hourly load pumped storage no no

[108] wind no pumped storage no no

[109] wind no no no no

[110] wind, PVs no hybrid station no no

[111] wind , PVs no no yes no

[112]  yes(not specified no hybrid station no no

[113] wind, PVs no batteries, hydrogen yes (opf) no

[114] wind, PVs no batteries, hydrogen yes (opf no

[115] wind no no no no

[116] wind, PVs no no yes (dcpf) no

[117] wind, PVs no no no no

[45] wind no batteries yes no

[48] wind, PVs no pumped storage no no
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[97] wind no no no no

[70] wind, PVs no hybrid station yes (dcpf) no

[118] wind, PVs no batteries, hydrogen yes (opf yes

[119] wind, PVs no batteries, hydrogen yes (op) yes

[120] wind no seawater pumped storage yes (dcpf) no

[121] not specified no no no no
1.4. D2 UgEORU S WEDBARDO T ETTEEWGH O |
141. DD Oal UoutT Ui BUROe EWE O
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1T UEUOG60AsUO U006 (0866 U0UPe OU@GOR7.DBE @QPEBHOE AEU
Oo61 Evtel UIQD Ud gl EOb KTl 06 A0EU&eOU DdOABUTTUUEN®
DD OAd A 7T UUOO QUUUT 01 g0 (D) eUE, UfHkHmP, UE

f Previous Day (D-1) \ / Dispatch Day (D)

day-ahead scheduling

intra-day scheduling

RDAS

v

Indicative commitment of
conventional units of D

A

Declarations/
Forecasts

Updated
DAS

v
1 Indicative commitment of

conventional units of the
second half of D

-

Declarations/Forecasts

~

Rolling Day Ahead
Scheduling

Dispatch Scheduling

Real time dispatch

N

/

(S

Forecasts &8

Repeated
every 20
minutes

v

Commitment Instruction
for conventional units

v

Repeated
every 5
minutes

v
Dispatch Instruction of
all units

)

C »
m: Qs <
- & o

c O
m

—_

C o Cc
— S

o O qm

(@)

>0 =

CX@wYbFF WHOWF 3 F MWF wy F YX QY FHEH ABISFEFHEcRE ¥ $U8 W Gudl 8 0P Yws Qus FU wYwVYF ¢
OUUCAFY WB Y w, . |

g

et

w

C ~

~ A

C

4

DZ QOKmOUGIOUa@ 60 U0 (EUADKG EP®OSOEGEO UEO ¢UBUARAGO
EUI UA0UsUUE ¢oBIDUUED BEERE@UE] OEaCRBAEDE Eeu O0d6sa0l OU
EA0UVEUGGO ¢ROWHOROA O&6 G UUUE E UOEEUEDOOOsEGE UOS
Ol AiiRiU (00A& eUUAH&ADBMAI OIBWO, OEA UCEUG QI AeGBIEGE |
pUT Upsl 60E UO6 QIKDRGAEGIT VDD aw® WiiEdORB Qeai EQUEE UG 6 U

39| 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

UoU@ UpOUUIT Us T 2000 UEAQ@ENE upQis VARANEN G Ril E U REChgeoad . E O

QO U¢sioaE UO6 OOKDz G61 gaGUUUUE GUET eUUAGUDROE &
a0l UEGUOGOBEGED 70U T00UUAT EU&O UuGUAGED UU AUOAOI DUU
7Ol £#uRT, UET Ul uUOEeUEeée@ GuoUEQ D uUieEWMEIO UeRl e oHES Ge TAEE U0 E
61 BORGE URI U¢pOeéEeUVo6UEenl UO6O Go6GUEYT £URT, AEU ul
pOOABUT T UUEGYT OU, 1TU Ul UEeUVUET Ol EeA edEUQGOEU UE 1 UAF
UT UREGUOOOSEGE UO6 Go61 Ol EeOU du 0 WDda4 RIT U EBUIDUIARABD , UR
UOT ¢UBEOOEGTI U UGOEGEO URTI ObdgRI UGGUI UsUO eUE URI
pO06 ¢o0al #pOT UUE aUOT OQauEeU 3§3 nd touodtT & U UVEGU
@TGGOE@Tm@mommT@RMAéamﬁ"@m@ﬁ@m@@wﬁﬁhmﬁém~b
é.D¢o. evepdualUBIYEE UO6 G(OdDUpsO6 eUE UEO ¢oUBUARA@GO ORI
gDK eUFe@UVAa oD OPED 6 Ca A OO YPEROEOIEEOBRUEEOU aoa U@ (
R¢E¢IgEMRMEﬁE UEUT UbAUgs UET ¢oual OFPE URT U7 UAedal UGl

PRDPOAEOEUSOUDUT U Y UT OE GO
pO006 GoT T UOULROGE T FGHIEI EOeUdT EeOpg alU&Y 0, aUUeT O
HGGERO6TU6UBUUUEUU 66¢0al0il O Ul UBURODET & RT UET aGURI
Ul @3 AUEUO ¢d50eUEYT &1 06 ¢Uds HGG eUE ¢00GG0d020O ROE
e00UT UT UT UT OO gDK), OE OpOsUO 1 UY aAl Ol UUE 6¢UFE Uodu
o1 £ 06 &l IVUEEGs @ANEUVO URT T O1 £ZuRT U006 Go6GU@BIT UUOO
GUGRBUPUEe Ol a0l UUE OE ¢ adeadnlmiil ot @ pva ol gl ORT G UET
eUE UEO U ¢esl Eooaded0 ok GUEGOE U O 6E UORIKEDY Bl OBCH B G B8 UE  E
e00UT OV 96 D, GUTGRTU TU UOT OQouEeU 3g3

Time horizon

—
Day D-1 Day D
A’ RDAS period B’ RDAS period
A A
Yy Y
18:00 21:00 08:00 10:00 12:00
A A

Updated declarations

Market participants & W
NII Operator 1
declarations J

Updated forecasts
Non-dispatchable RES

production forecast

Load forecast & %

XS wacuFYwOQwonabhCUdws Waw’ |, " wf YFwoeH Ve FPWREWwWIIOChEY ws W3 wwF Yws €3

DAO Al T ET WEDE EDGG8arD® Ui OO gHREURVESEG U eD@A dUd @I BEVUDOO
eUE U¢BT BOEDE), ¢UOEOUEE A ue@@@@@a@@dﬁ&mi@@oo

UpUT UpdOADdUT T UUEGT 0O UEO &I UUTEO eUE UE®dO@iIOUEGED O
Ut UET eUUBBUEDEBI UO0ds ROEEEVOGODAUT UUE RO uULOT & I
UEUGUGEYT UUEUU eUE E Ub&RO6GU eUUAGUUGE 1T,BEUOB60ABsUC
UpEEUEDOPOEET el E adoURo6¢oouelaT E ooual OrE UOs6 (00U 0O6

40[190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

oU
aé ﬁ@ﬁmmm@nﬂﬁUEéeo
o e .
&

g OUT U6 0UBO GUALED i ) B &PV AE D@ @i dO0 U E
GOT GRT O 70 00%, o GuanlEAI00 UFse RouUT O eUE @Wol&AWiOUUE @l
eUUU0T O1 66 Ul £ UUeUA RoOIEeA£ GEUGUGYT UUU, TU0U GUURO UE
C Of O Eeg GuodoUEGE URI Oi £#uR1, UE y 5 U

¥ g

(o}

UNe]] éélUEﬁUé
a060e Ol UUE VO WI I BDea o Ol ErU&EU
(automatic generationcontrol tAGC) , E O¢ 06U Us
e0UUI Oy O AEU UET dOUAT UUODC
Og EGE U

)

UEOBEGT U

E © QmumuAmwﬂ@
UE &l U UOthO aoau
E UE

E URT GQUURRI UBEU
OUE aU U¢IO¢OEE|ae

O 0 o6l URY aA/GE e

ORT. DZ GUUROE UEO® U005 EUUUGDa
oo o1
E

s

B, U¢id ¢ododsed T U Ugl UE T &0 0
EUO 6¢60000ETU.

I D

EiEe i

o S e S QO
— .h Cc O Cc Cc& O Cc Co

— C

P N %
C ™ CCo
Dc;we ® O o
S

e e G me o mﬁ!—\
— T Cc (@7

—_

o)
a ®#RUE UE UT UGUdeU0gs, OE GQUORUGUE&®O MTUWERDGIT Ut O
G El UeUb 09 UBUARAG URI 1T EG EEe OU 660 D00 UWARBBOUI
- T UEUOBBAS dUAT UUE RouT 06 U0 wGoaUG
E =

m oy = O
)‘ , & j )
\ M

cCCo o Q

106}, FLO7 @B O U ”@Méaélo
Uu|o|ﬁi G UElEUﬁ
U

O

XCCCCOmE OO Sy Gy M A
O @

G Co S0 Co Cc& R Co D
O "o cme cca®

41]19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

1000 dodvOaUBE £
E E gmmwmué©

i
U Ug¢|:é“<a Ethun“uT 11]
|
G
o}

WOOBEEG s ROEUARAGO URI GgbD®e
TEGT &l O éﬁﬁU@"O@U““ﬂ@@@@éKﬁ@@

= m M > O

T C T CO > @ X~ o o c< O Cor @ O > CC
—® & o
, M

I OdEe A 10 UEGE ¢UpEaBip AR &ETARAMO UEUedsl OT UUE uU
0 uw@&ﬁ@@ UG uEUGaT UUBU0Y &l U G600 UOU o6 £AODROGT 1T EI
aelul 06 U m%mﬂm,é@&ﬂ@%@ﬁﬁﬁﬁ@@@ééﬂd&@ TWEA O
o} E&TUOT Uge 00U, aU

akl 1l Ol UUE AEU TUAOC6 O
‘0|E UEY @ U¢pOaE im%mﬁaEAE
wmmmwwMUG@R oG 1]

OaETEaT

(o))
=X
6;
4 5§
S
m
(ex

R E

EGE UO6 GoEEO&BUODO
0]

u

& <
&
[
&
O
T
=
O
O
Q:
(ex
'e'

m C 8) Cc S O M S
Ce
=
[
O
=
gw
%

— Comr O ©
o
Cc

cc O @ Co —

®& m

(= o
m Qs

C e

01 OAGO U066 GouaUBY UUOO UAAs

R o OWARIUE OWABEIG ET W aAiE U

OGOUT UUE eUUA ¢5000dUEaWE

o E U0
RO E

- m o G
— S Co
- om

o)
?E|nouaé, éUéOO éEU

X
—_
C o

CCCy S o co—ﬁacoc O)'G-O Cc C
o

T Co

(= NS O Q@ o Qe Q CMrSe G SO
Co —*
C

O
Bl Co O
B
(S

— Co [T Q Co —*

UBUARAGSO UIT UT U UQBURO U060 eualOB6O U068 C

m =
o
—_

oA N AW A 0~

EUe& 10d @ &) oGl EpaBd 1 eilo @B WUD@ERR & @ OHE |

8390 WE @ ANEDDU, 1 ulAgRYITGiEpeNEeBRDEO U006
o N

R

D

—_
S» 04

Q.
([ex) (@)
Q
o &
o C«

GRUOOCAOTI UUfenal, ¢06 Up@WIVIAUVEaUVUEIEBE Ga U
U UG 00606, ¢i «@iosld G0 WA U

1 Usu¢O UTUsAUDEROD URT 1 OE

i Ue

- — o

« S C O me FH‘

s Oror ' @
[
(@
o

D
o ™ > —C >
O m

O C X O O

—_
o

> B

e > m»

O UET UGUBdY gwd. ¢00
E 007 @ 2RO T UAUEALAD O

aUEeée £ 7 UA /£ ulE Wweka ol 1
BETBAWQOO§DKOW‘

Co
oo m Ore me M O my

g( — ot — Co Mh >
%
O
os
0=
m»
EH‘(m
c E5 @

m
Cc i
m < <o Ce

0d
aIE
O3

(@7
2
)]
&
(e
>
(@7
o o
23 O g
e
o

«

o O e m»

6
U
d

Ce
D

C

>

Pl
7 —
m»
Co
< cc O

— o
>
Co I
> [Th

z,
s
[ p— Q?
&
() @<
o> o
4 & E( Q B Co
i (@
o~ C

C o

>
«

)
pul)
8
)
m

Q 4 e 4
)

™ (- a

>

50 C
>

)
&
é

)
—_
(@)
ot

(4 m C( 4

. ™
c

(0]
BEoolbARID@E® ® O U g1 ulda0Gd UdT U auv
g @1 EANOCHEOQI Ukl U 0
» 06 oHGENIMBULEOE
wdwummummrwmla
OTE GUORUGUEe D

0
R “I

g <
N o B &
4 > @) Cx

—
)
>

Co ™

~0

Co C ¥
m O C
m e o
O
m»

(@)
(@F

S CCD CCcQOr Q@ © M C Co Ce
— |'|'|> Co C° Ce ;U¢

o O @ C
C"ECC

Cie Cd—™

¢
G

C(
9’5'

421190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

O ¢oual Ut E UEO ¢UOUARAQ)0 u

o
(@7

O @ =« - Co o

o1
o
([@))
Q2
@
[\
(p))
C
m
E=a
(@
X

) C
.- O
C\
([@))
< o
N
cC
C
m
@)
m»
C
C
m»
qQ)/

(=N

- = Cc Tr M

m s N
)F—H;FHC‘J

Cie CoCo O =
m Ce X ™

o CcOo O C o
C o e o
o Cor
- = (S8 ﬁ\ (a= Co
O Co » e M) o
Co
(e Cc
Co O M
S ® O

C

o

i (“)TUa’e‘l‘c“) EBRVBOGOEDE

am@amﬂu;z‘u B®d Oal a1 D i

Ui o umummmm‘j @EE“E‘;GI(Z@;(EEEEN OEVT Ud @0

Ubd o R €
|

E=2
O
o

, ©
[ex
m»
—_

, C

7 —
@]

Ce

OO0 C® - M C
- m -

Co

s

&

%

o

h

—

>0

0
AN W RIUVT EGE U E O gl UEER DaER
al EUOU euuuooo 1 C

=
O Cc S oo = m =
C M ©¢ O o Co
- m- m
Co C o
X C m g
’ O (&) O) (@)

, R=2
O
)
C
)
O
[t
%
2 =
E(
c
« -
3]
@

o Re G - D Ce
11 2 v e

Cc Co I»0 X~ o CC —F & @

© MO O O MM Cx M QO ¢ O
O Co O CoQ OF Ce S > ™ Cc™ O
cCoOoCcMe O o> amm by >
CCOoO MY 7 C ™ Co M Co & O

o} é
UpUuedECEDU eEAE UG B U® U EGE GO6RTUUEC
Qlo® Ueu aoad [mh‘iﬁﬁlé,i‘ﬂqi‘mﬁmaﬁauo Ueli O UEO aRUO
OAdUGsUO ¢@UG WO o RoE@BIdI&EO6 60T OUO 1T &®AEGUEO  U¢
VGEGEO UEOI ¢6@O0Up 0D 0B RAB® wbdd B0 e U006 G660 US|
yia) GROUEauUT UT 060 l°J UD CAJGETAEMTR[E@%T“éCEéEJmﬁEEEU
o 30 dRUUVUOG AW ’ RTOUUECOU 1

= e

;T O S C
[
B
O

;
Ei
13
=]
A
([@x
—_
Co
C
B
&
e
Py
C
k=2
(@]
(D*

é
EO q)UbUARAQO L"JRl TE&
5 . N

m o mr §

coo> o @
;

co = om
VO T &
o
m A
g c o
Py
(ex) )

—

Co

D
)

E
] EO B
T U ﬁlaT°LTu @ TOUEB U ucaqumaomszUE
E EGAEUVUB Ga oudoER OU RI6 UgdbaU ¢ OUET
E a ¢u UsUuL, UO QuUE UTU¢U R&
TEW EL"DE|U¢Ulfbm UEU

HGG, eéeUenad eUE UEI

Co Cy Co © o0 X
O
™
c—c S e — —
3

™
m Cc€e mr O

s

peg

® o &g
o m &
m (@

m»
D
m
C
N
C\
m
C
Ce
m»

O ¥ Cc M Co &

D
m &)
—_
B
$)
o C

(]
Co
e
o -

&UiRT. ¢gO ¢d0U00 U
UARAGO Ud¢u UBIO6GT Ubd A |
E 3

[

GRGE UO6 G611 Ol EeOU
é O E ¢“éaT®TUUé© Ua RO
GEG®&RO ABO T A& cWOYOEG E UDO6
efve OgEsA 0 A£G VOUUE AEU UE ¢
daUE aGUE GaRUUEeée o
D apDEBLUORDEEDEO,

Ce O m C &
d‘ e me

Co O¢ —
o — ~ Ccor O
(SYESIR -} —“ e Om

Co =3 T

oM Cy Co &
Cc S0 o T

C o o

= D
R ==

oo &P cOom

o O O O E(
Cc O O O

XM = m
=
o S Cy co ol
M Ccoo o
Mmoo os

Co C

M’ QX
. So

e

my

—

m — O G o ] (@7
[« S

Ce

< o

Co [T ©
GO

T S Co Ch E [ O;'e' I Co @
— o

Cc [ O
O C Co
Cer C & -
G} O O
a»
G O
(@ ; (o
B m- &(
k=2
(@]
(e}
C
m

™
Pl
)
<
()
o
c
O
m
Py,
(ex
IS)
Ce
R4
c
(@]
c
>
Py
>
Q
0O

43]19C



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

Ce

o
m»
O
m»
Co
e &
o=
— C
[ O’
(@)}
[
(@)}
Co

UE tsi1 OE UE G671 UUDUEU
i UORT OIEDAEG U 56 |
OWERIT W1 amuUOUEﬁi 0&TRG Wio B
606 V8 BE 26 NWEHO OV OO EE O
0

J U008l A20dA BBEUED UU U 0O RO

— Cc [T
— o
B O Co
—_— —
O Cy C¢
O
- m

S Cc C©e «x¢
Co ™
o M Ce O
m O — O X
— = Co O
Cc O
= > oo™
—_

o»

e

B

m
® g > 0O o

o

C

C M
O/
o om M coom,

O
(@)
Ce
m»

Co
[O)
—

[ed]
S o
G D

UOs

]

- o

o Ca o =
a9 >)

cht oy ® CORow

M o
do o? — h\ (S e Cc

Cc O
[ed]
C o

;'e'®~C¥m; Co ™ 7 o

)
<

o m §

- =/ o
O o

Ce
-
[e}] O (@} C

my M¥ <o O
C o
>

m Co o QX
CCME e — O M @& Oy~ C

e N X=
M- O)

y Or &0 O -
()}

oC o T C =
=

Co© Co ¥ C

o™ o O Co T
© m Qo o m
— O O
™ M- [ Co —
D
cc®©
o o Co
T o &
3 o o) m
— C¢
& O >
oo™

& c
B o

pul) O’ m -

—>
&«
R4
- O
—"

[p))

) o/
=
R
323

s &
M
Q;
m
e
>
O

O o
X
’ cé m»
4 > ®
e
]
J
>
m G
w O I
=

y TR0 O

C — C <
(@)
(@7
—

<=
Ce
— Cc O Co

C
&
£°
6;
&b
o
>
3
(@] &
=)
(<3
[0]]

&=
;) §,
4 —_
, &
g .

o © e

(
)

p CC Co > Co So Co Co ¢
—

m C -
e <
pul)
C
C
o
(@2

—_
Co —
cC Cy o

—_
o o

X m O e P I:I:I‘

YT E O T e e O

C
Cc
(@}

(@] 84
Ei (ex)
= o
>8 O
ct (=)
@ —)
& >
Co (an]
g c®=
¢
&
&
ca Co
m Ee
Lo
o © ™
» —t =
B c
g
B
M @ — @ E
s £
ey

RSN o
X

(¢
Py
O
Q
O
(@)
(@))
=3
O;
s
£ 0
) A
&
O
C
, D

E

7 HiA6E R0 P EVEUEEDHE EEOC U ¢ L"J
F#AOUGEER b B Eﬁfﬁeﬁ)@lﬁiuLﬂﬁEéMEEtO
oouUT E ‘iaiqooﬁe Toﬁﬁmﬁﬁlémum

—e o OrSe MMM C CoM M — m-e mo

Co Cc S0 = C P e >»0
P OFCT ST O C ¥ >

O D N Ty D

O B
(@]
(@]
(@4
m»
— C

o X oo e @
;CD>

(@)}
J—
< o O Ce
- I m
Ce ™
Ce
m) Co O)

mo & C G & O

UE

Cc — @ (,')<_i Cc D COC(C;EG}

- mU cCce e oo

=& O
Co
9) ,

Q Od0AA RUE WEYE® ¢UdAUG s U ®#RUE RO Ui g0:

AGU@l"Jl’j/EI L¢EU®OZ‘3 E AsaUO00ANED OER d B a0 U O T U8 EY UUEe UEUU
UUOC T 001 EC 6 101 AuR

441190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

)

- o
7 C«

O

m: O

o & & o o >

m»
o O

o
- o

U 760 U¢I O0GUU
U ¢1TU0UOT UeU®Y 0U

(@4
O =
c

\
4

M
i
Ce
&
b

— > o
m

C

Ce

[et]

@]

m: C
O

(@)}

Ez e
—_ [TD
([@x)
<
C

(e} E? (@7
(= S, 7)
m: o C o

8\
=
Ce ([ex) m» Q‘

m»
(@Z

O‘ Co ™

O S >
=) D —
E o’ [N Ce

™o CCce T oe O C
G)( X Co

M, Co o; Co O Co O O¢ .@f

4
\
4

i

o )
) E(

(@F O
(@] = E‘i

SMMCGC RO MM C
my-

m Ce O C¢

O =
o

(@)
& > Co Oy
v O S =
! oo
C C° Co
c o hp \

[ N g -
C O =

o= ~ N
ITVC°C:%

e

\
5

m (SN
» Fﬂ
Q O

. e O
- m

G &

>
Co Co @) Co S0 Co @) Cc S Cy S0 G
o C

—_— — 'o’
83\ Oi C
Py =

(@)
Co

KOEST 01T, GQUET ¢ Uod OGEIHH &)
EQOT

UEUOT UARAG URIT ¢d00O0O7 OEaGURT .

()
«
o
B
O
o
O
(e
v
=
=
O)
>
m
»

]
UR

A GUBMI® A5 UG Op G EAa VUUE
OORT O1l OAgUO Eul ORI 1TE

BV
&
o &
> O
Cc D
Co
[T
O
>
[N
Ce
c
X
)
C
X
([ex)
C
Ce
Q7
m
C
o
D

45| 19C



G0 59 Q¢ DZG QQ dzo G OQ Ng dzdzDH& i dzii «

46190



00 99 Qg DZGw QQ dzo GOQ Ng dzdzD¥& A dzii «

/
KepaAato
208000l C‘)A U"DtﬁE(JL”nRLDﬁ‘a?EI

GUO ¢WouKEI UEO ¢UBEADAGUUUE E 7TOTUUT OpOsEGE UO6 ¢
U UARAGO UT OO WOGBUTWHADBUT BGKUE Ul T 01T Au0O aot avul
pUBUUOGEUE®DO UPRUOI OAHBO gDK Up OUUT &G UE UE aAZuE AEU
1 OE¢al OQUGUI UsRI UEQ dUe00DIOA200aEUBRUsOEGEDO alGsa
po0al BT UUOO all OEEUOY O EOS AdUT T HIERDU a9 OAd U 1
aeltuseUGT O T U ¢0OADd Ugodl prageatming, TWOUURRI RO UE T UOUUUB OGO
$ Ol 660EUEDEUOU ¢o0al o7 UUOO a0 Y O1T OevEUEdDEUEU. DAD
ET U0QGEUO eUE UUdJoE WG Olf WEWO sEA gtuide Addl OAsU a0 &1 U
TUAAI 06 1 UA22060

32000 UEO WEaIEI OURAgW OUUT UEY AURI $p06 ¢UdO6GEAAOI
UEY OG0 EUA® AL PiplH@2], [134]

47 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

Cc N
o -
C

o O
—, C

D
Sy ]
C

>
>
3]

8
X
c
C
(@)
C
m

Ce

Ce

—_

y Ce @(4
=

Y

C

, &
C S
= 6§
(e

).géUA’E UU RUbUeUEBEGUES £ U,éDéEﬁﬂ]é@UEél&l

RASGOEDBG OBEN MAMITTOIHA OUO ¢WidEuEdEER 100 u”ua“i
EDBRMEQDKOUOUEeO¢OzEuE WRT o OEROG U BT IRE U A Al §
)0 E ) E

mr Cc &
Co & @ > Co O

_Q Cc O
& C I

cCCOC o C

[¢

pug
o o &
|'|'|> C(

()

QUd OB OudURE G EET Ue UdEeal GOdUgRI UenulT E evU
M.

CCO S » e Co@

m> M me me
é(
)
(=
Ce
O
Ce

ouue

[}
—_—
e

¢ = (¢
> O Co
I:'FI‘ - C Cc
3
T g
=
- ar & A
C
m
,
o m

(e} a) (e

C
O;

UO0o6@i O1T UUT Op OB EGE
([22]i[25], [135), T U &R qi@wiE
gl UﬂuUOERUO AESLD G U B & ‘0u5|u@@| veedgb DEWEUUs o ReUs
UEUROOT BBIEA U1 UE ¢ B, 0[i06ki[108), [144¢ [A16]) EAT], [136],

[137]) UI (DoEu |¢esaA°J¢éb‘>oﬁ UAACR DDA T Ed a0pE O G Ubaedr&Aal UUO

¢ EVoURIY DX GnEdusEIPaIEV O e UT 0l UO WEURU
ala U

DEA UG 6T u Cwuedd Usdi o

o
o
7 8
'8 ®>

i 1 061 UO (48] [%0f [56)], (198D [d2#], [{B8] UEO U¢
[139])
Ko Eu ARO6GE ¢Uoui0€5© QUGEUT Us Oo6 1D OBEBEUD ABOOOUESUEE UIEAEO
Uosl s EIO ¢1 PoOdIODT WEHORUGOEGEDO ¢UBUARAGSO UsUul OV RI
ao G UEY,EO& ||e1JGJaJEu>uEJé alUtEe&UBUREBRIEEER )ERI £ e UE
UEO EuE WeEWD o¢lEalAaId 01 UUE Udu ULDEf)qu)UUqDCQIlT@eII ROl HIU ®dUWWE E G
61 Op OEUwHILETWET ¢1 EdBUUEUU UO6 ¢00al g1 UULOO, E OV @ UO6
PUBEOQOOEGT OUO T UEUOB6BOAsUO URT 1 OT £AURT G667t alUEegdd ¢ U
70 BHRUGOEGE URT gbDXK, URT O¢pOsRBOIROUBABIHDEUEH EUDd U ¢ C
EeUT OUEUU UURUsU@DT 0@ AeaiERIETOIT ORUT RT 7 O BBORD , Ol 1 £
GEYUT UEeoaUUB060O ¢oUDBEODEGR O S&l UA 6O OE T ¢UEQHON AABEND . § ¢
UEO EeUIT UUBDGUGIEUED®s UAT 7 O1 Au ROEMRI A EAHUEN a0 U tii Ete dUH
TOUA& Ul 60aUd 01 UWENADDUREDg @iaBEled OU6U E O 07 07T 0 (
006 GoGUBT UUOO OT UUOG UOb6 Ul AOCoget O6
QO UURTEeg ¢Oio6¢l “éNU¢EEﬁUa@&p‘f®&ECb®EME®@@TUC‘)6E¢ Bal @1 0UOO,
Ul £ZAeE U¢sUU6T EOUBIRT OB EB@DBORE] VUE UI UUABRODEOUEE& Os 1
OuEAOQOUI aUOET Uil £AeE éUUﬁE&UaF“eﬁEO o BlUoEe o BIPd BUieE O
AUT UEGUOGOsEQEDaT ET U UE UGWUd DO dEUEDEUeD Ul GRY UUG
Ul OUEeVUET UT Eeg Gol ADUEGE UO6O UGET 0060 GUUROBO 1T U0
UT UEeUUOH B & RIODVER Wwo WEGEEN@OU ¢ i B U BOIVBED 6 A EY UUEUU U006
dpd0al ofeashixdpia EUG G UT sa0OUUE ¢Ud&ROT UUO UE w6l UULUEUU ¢
UOBUUI UsUb UsT UE UOT UURODU AN I0RIGIDG O E U o ENDIA RO EO
Ul UEeOET U1 Eeg (G061 ADUEGE é&UE OE ¢UOEOOBEGT Os UOB6 ¢00
GRa&0URT &RAICHIEOWI 0O ol ul 06 G611 URGT eUE uoUuEeéeal 1 0L
po0al @7 UUOO Usil UE E U0 OREGUVOEOEUaLGEBS ¢OpOel g0 U
PUBEOBEGT OUO GO@& &padUmiEBdtEeAEG V0O OGEGE UEO uUEUsG U

48]190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

u 0.80Re E@ WisteotfibO A
, o) O/goaLpifogrammEgJ man. DzU0 RRT  (
DU@D@)TE@MMU@;&HULEUE oaoiod auv a’eiL‘
0 OB U lﬁJauAuw@E WUE UE(u2ZEURUVUGOEGE
[141]i [143]), é U OUE GUET ¢o0A&E aUO u‘l‘ 1
([144), eUe
0

D60 URIBROEOIHODHUOFROUDTOOUU
UO6( »aDaAmi (BURIEIE] VeOORVER
U q&Pro8|4116],319%, (14660 o ¢
‘¢C‘>6|LU¢ OaUd Y OWYDE Ot @ OBUDERBR
B UE Uu E OO R$e: Oa 1 Sigl @ ODRIGIUHET Oa EY

-~ O

D Pb E

& & BEC UEtu UIUU<|) Ud 03 ael UE UGpoUATUBUEEe AUGO6GUGYT UOC
00U a > F
é

O N Ol C
e P«
oK
O
By
@)
Co
[ a4
mp
o ,
T &
S
Ca
b
@
&
m»
o
—_
m»
D
Q
O
Co

>
o

Ob C- ed_ m|n { qlThermal +CThermaI e Thermal G_Thermal C+res C i cl (1)

06 O oGl e UG WES UET U
E,] Uk a1 OUE UEO of FalaA&DRD:avaEe 20 0

nnnnnn

C
e
O
=
C(
o;
x}
2
9,
G
=
e
&«
F.')'l
(e
(@}
(@
gx
m
(=
=
:
[t
o
C
@]
o
m»

var

(CThermaI)

[enl(q
>
D
r=

(’e’ﬁﬁ‘mtﬂéo RIABVIED] £A1UO Go7 aBUBe0OREDII@T Oob
¢/EUOLLJ| BHIBE @ 0 U E - 00 UE
UE 7 U UE
a6k ReUE&E
iU ¢Eoecuhitb5¢ﬁcféu5 ﬁE 7 a’eﬁ
O UBTHA7PEIERE (W 0
N . i

é

— o
m

[SY O

Q»

(@)

N

C

m

>
o

&
([ex) §\ C()
. §
]
EE c
m»
™
@
=t
rn:fw

.S 8
(@7
(@]

E e Uga @dba & ¢eAEI0E: QR
WOB @6 O UDIE@aER® OB o UE AEU UG
EYU E 7T0O1 £AuU ¢UBUT &

.
(@)}
Py
(@]
Q
(e
—_

e — R < - o CC S X«
Co o

Co Oﬂ ~ S e /[T O m
o = Q( 0 O
m G IS) O) (o2

Co
Co —*
[=NeZ

c e
O

[eZAR SN
m
Co
my-

—_

C

m»

49 19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

-
(@)
Es
8
S

O
[l
(@)
¢
FFt
fan]
5

™ C ?B\
Cc O
C
(@)
= .
, O
B,
—

C
M
Co
(@
Ce
Co
M-
(@]
Ce

1-O: Ot

é- tru,t S =suu,t (3)

t'T:f;1
tru.t S ¢ a Sdu,k (4)
k=t TOT

Co (Q
—

(e
-_ O
o C
o=
e
G}
[p))
Eo
>
(4
50
«
)
C;
[N
Eé
ay
pul

c O

a®lEOD.

(@]
Co

C Ce
@™

]

(=Y
&
=
«)]
&
b
B
)
;o
&
@
[
>
Ce
R =al
=)

& N o~ A A

- o -
m/

(@7

o

Co ™ O ) (@) O & ce

. =)

3

—_

O o
PO o A

O!mceo
o=y
X ;w
0
Cc
m
O

o © ;

" O0O®P o@D
G = > Ce

Co () O C

>
D C D C o

Q»
Q M o
O
e B co
)
Co
g‘:
O)
I C X
y £
=
m
Co
C
(ex
—_
’ O (o))

2
4 [T
)

G
o @ E YVE UpOaET 6ROGE é&/ApOEOD6 Al 1 Ob
b @HOBEGE UEOD

(SN
Q
C
m-
@]

T Cch e e C Oe Q
m-e Cdc™ O mr C C¢ a;
® OrmrC O O My O .

o
C
O

O

crm=azde a(c &, t¥)  +4c ns, ) § (6)
u Ga{psh o v &

5
g
A

e140 U Wa dUER) @ QVE U O IR
TUTEe £ @UEGYBOEU,U

m <z
D 4
Co O
>

QN
(=]
e

—

ax

, C«
(@)
m
m
o
—_

C— =
Co —™ O C Ce

- o O
B
a Qs

aaaaaaa

G Ce>» —

4

— C CcCcT o
o C
- = I:'Fl‘ ™ Q OF ™= B
M > -
7 Or > [T
OO0 S e ® CCcT N

Cc O
(@ =

)
g
>

> 0 —
e _ Ce

—_
\
2

CC— =D ) CDe D CCo Co O S0 CQ
C O CcO

o /MO

(@) Fﬁ‘ C Cc Co

P = O -'8‘

o Cc O Fﬁ

Oi (@} o =

(@)

N

50190



go

Q390Qg¢g DGR QQ dzg GO Ng dzdzD¥& A dzii «

specific fuel consumption
0.5 T T T T T T T T T T

specific fuel consumption

production [MWh/h]

Variable cost cutrve
T T T T T T T T T T T T T

300

C(P)=a-P>+b-P+c ~a

D D

(= w

(=) (=)
T T

variable cost [€]
I
<

100 1 .
50 | .
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P P
min max
production [MWh/h]
linear approximation of variable cost curve
T T T T T T T T T T T T T T T
300 - “ 7
250 - o - i
=) -7 7
= 200 — =T .
S _--9 Koy
2150 b _—e-" " > P
N <= |
= : > H :
g 100 - i ; =
501 -
©
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pmin i,b-l Ti,b Pmax

production [MWh/h]

O X®w” IUOFFIFFEWF Yo wWaMCWYAWOQF®FFEYwrF Y3 Y2¢cHUB6bHbCUWF Y
g W3 wOQuwRyYWKIN B WE Y ws CUY wf YFWpwAwWCws 4 CtYsFFcwwdY4s4FfF Ewu
b24dYsFFEYws WIcnuVYUsd

eUl ¢UT E éné%@@b @@éOOToéUUE Uo¢ U
p0O0OGUVUAAsaUUUE eUUA UO u6il UULDT euv

[146],[150],[151) . O ael UEGUE UGOE = E ”éé o1 2060 |
iU ¢0UA|UUO¢OEEeUﬂ aAkaUVUE UEO[1B2D & Gusd) IEGEA AU G Ry G0 RGOEO (
UEO ABUT T EEOPOEET & EO UV ¢UTESO T 00UaTl EUOU e&uGUDH(
AdUT T EeOU ¢00al g1 UUOO oUBEAWmAN.OUUE Ul U060 ¢UDBEOD
ermal é‘ é min £ - A 6
Cum =8 28" A, &, PP o ()
t g u b -

51]19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

UBUARAGO URVUUGOD&EY
euauod UpOaEIT sRAED U
S

A &
u
EY &, ¢00eUET &I O6 OE
U
3]

O U1 &0 BO TI0G BEIHO ¢S U i BE FOMain 0
B AW ADO BAlE O 0 UplsUEA AE OB ORWDE UR
T 0 THESRUED Bibodl @D EGIED, VTUWEO BWeUESOEDUG U
UE 5 UE i 0 Ed R

Udl EUEe&d UET &6, aaU0O TU0 01

AKOEDT &0T ,
bo0al o1 UUDOO

o s W oA

Co
4 -
97 m

(slack variabld ¢ O 6
dUBEOBEGT OU,
o OET g6 OuGU0g1 O

0
0 UE U7 UAeUs0
E (i

o

m m Q &
(5° Ci —
.
=
c m
[

cCCe e e e B C
— T Co Co C¢ Co Co [TI2
mr Cy So —* o O
tog e ™o o c
> B S mma

(SN
- o = (@F
g O 4

~
Cc
o O CcOr O M O O C C

= = [Tp [T [T
e A S
m M Co Xy

=
O

R U ¢00eUUUOE Gol
066 UOs6 GoGUGIT UUOO, 1
5 ¢ WE UED RUITEs allOBUE, ¢ ¢

52190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

gU eudGUE URT 70002l BYUDURUEEDRIBDOEUSUVUOREOUT 10 UaU

UTUEéUU@¢UBéaOOT UE 1T OEUO GUE®dA GET U1l UEeuUEUUO UORI

UoRO GUE (1DREPD G UOO ¢UBEDOEGTRUIG WHRBE ¢ VOEOBEGT UO

0]0RE&UO¢O¢E&EO ORT ¢ Vo B80@ORIVO ¢ ik p E E@EH Do @a k0 EO

UEO U¢UsUEGEOD UdEWANIOORUDOVIDDOIQPBIOOOENT O Ee Ul 09 Os

UpUsUEGED Wls GBURMBRUO@a®Woe UUBVULO6GUO AT R, ¢0RUVUOBGUD e

Ua0uaoVeUO, T ULIABBUBBEOIBREDI Edal UE O ¢UBEOOEGT UO EeéeU

Ul 20 AUEUO, aU ¢U0sdURGE UTT UsT UUOO EGRUOO AEU e Al orv
Pu <P DY F PF PR P (12)

212. DD OGUEOPEIEODEGT 0T ¢d0al @1 UUOO

212100 0aUAEO Ul ®0AUEUO

QO UQdEGEN Gmﬂmz000®7 OELR & C

\\\\\

=+
2%
%

PUBEOQOOEGT U UO6 ¢t
U UARAG URIT T O @R

@
UO6 T ROEBMPUE T U EGOUUU
RUT U¢ Ba O &

o
O
Q

O VEE 1 &mu&ﬁ&wmmmmyé°éio
EE@@ UET Uu@ GUEO ¢UBEQUOGUVED
O : E E

=

a0l 1¢0d0Us TU U
. - 0

™ X C
o CC O

« C¢ o
v
C
O s
,Q
&

'DE UOEOOENT O UO6 ¢00al @1 UUDBE &l6.1URIBE O0UT T UoUOT UdeGUUDU

53| 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

o e BB
N
w
O
(@ CI
¢ O
) I-n)
(e
@)

Mo mcc e
(]
Co
g =
m
Ce
Eo
58
&
Co
%o «
B
, B
128
o ©
e O
c
g
%
(@)
O ©

Co @
Co o -
Co

8
—_
oe ©

—_ =G —

5

O 4
Co — Cc O O
O —
Co
C X Cs e ©
cc
m> T
m) Co Co
CO)” G
O M
(SN iy
a»
Co
C
Ce

Ce

[

[N aWe
m CoQ o
—) o~

wn

Q»
® < cC

_4C!C¥C"e: W e O Cc Cc N
O~ o &

Co [TV O$ (@]
m — O

(e

O Co Co P
o 7 o @
O Co Co a:\;

AdeUEU UEO eUUAGUUGED Us
X U, 1 ®&®ROEO uUO6 E
(JoEEDe U ¢ oudpAeld e U0 ® E O
g 66 ABRB OT EaY OU

>

Co ™ & 7 G)h
RS
Co & CC (=
C O Ce
Cc @™ O B
(en

Ce

X Cc © O Ce
i
™
C N
Co
me
(@}

8 O
=
)

st=a a tr,. 17

S ket T B

BEDEI & GGxOed&EU UEO eUUAGUUG
GRWEDT EW®D WHAROOI EGT OU UEO &RO
U

d

E URIT UURODIE@IaU A RIGE OU ERU d U WA B IER DG
B0 A TUBE @ e UEEOUGES UT UEA Uddo
b0 UE GRe&GE

e ™ e — Q)
O Co Ct Co Co
(@

(et 4
< b > g
Py v
>
Q
. o c M
m

T
sti'=a A (18)
S k=t T FK 14
AGUUGE eQNUE OVBIOUEAde VUEU UEO eUUAGUU
0 T00U0a A UE UET U UEREARAD 2ROO e Udl
O U6U&O 2RO61T UuUEI Re&Us o0 O
EO e U U As0auter0 sedlalld W8 @R ea RO Ud b
T 0006

e B

t+T e

st = § sd,, (19

k=t 4

DA Al 1 ET U, E ¢ [20WweEAtR U0 alE WUE E O¢OEUULeOUU 1 UEL

304606 VUUE 0 (WANE 8 WE Uonio AgU0:

54]190



G0 59 Q¢ DZGP QQ dzo G OQ Ng dzdzD¥& A dzii «

Stjyn + sﬁoak E:hsp S_dtesyn %; (20)
2124K1 AREGUOO Roul O6 edoAUEGEDO eUE T UEUOB6BABUO 1
DEUI ARERVUH &5 AUE&ED 1T UEUO6DABEOHUO s 0BOUUGEWI a06OHBUD E
dpUDEOCOBHe GBI Us G UOERU.
t
a sd, ¢1 -st, (21
k=t T3P 1
¥
a sy, ¢st, (22)
k=t T B

DZ ¢ Ud EGABIITODGE UEO aoUO ¢ 06 ¢ ot UEd AWENIE 6 00K Ub i @104£u

O RouT 00 eo(EDE.AGEPEDOS £ UVEO wpBE § o1 Pminle & 1 01 £

10EUG60As0 00 10 ¢Usal 2UE (Yl AREG VOO Roul 06 1 UEU

21250 RUO U1 QludAnu O

DZ OO UEOOEGT UO UEO EGRUOO Ui buO6 T1owWDA: DU U6 01 Ud

OpO0sU 2aods HaIBWBWH,O BIUAEUIOPIOBR eUeOdsaUlVE UU UdEU UTUuO

i O0Ual EeUgs E CpUWOWRAIRAG WEWMGU Ul UGedeEeUl GUET ¢0O0OEAC

ROOI Eeg GUEAY @, E EGRUO ulitsll WD HUREARHE a)A£0 0000 1 O1 A£uU0UC

PSR R B B (23

alul E BObAEeOWUUE aU eUUAGUUGE G6AROOT EGY OU, UWEI UUL

UT 001 @ &1 UUTEO T &®ROEO uUUO6 E e&UdVEeg UEO eUUAGUUN
AROOT EGUUgs GUO ugeloO UO6 TEGEOBUEE(BEODRUIBOUBAUOD

P = @4
QUU A e A£G DV GE A 060 VUROVBBOE VB WG Oo UEOo6T & EOUS
AdUT 1T Ee£ U¢u UET EGRU OORREOKEEWLI GHREGBE @ROUANERAQ
60 OUET T UUEH. Upu UET
. -T2 é_ . Pmin _ Psyn- soak
P = a @, 0 kT e or— (29
S k=t -I-syn Tsoak 1@ TU,S
GURIOUANBOLET OV g6, 0wU0UT uEITUU® E YOI £1U 160008 T U &
T000iT U UEOG UURT Ees&£ Ul AREGUEO eUE 1T AEaranpdp) UEO, ¢ 0 &
eUE eéUeé urangpalow E O a0V G R@aye (E). UE O
PP~ PP ry, TO st (26)
Pici- RY® od, TO sii® B+ s (27)
DAO Al DEGU eUUAIVURH RV EUETGAGMEE U ®RUE UE w6l UULDUEU
UGUGOUEDT UT UdbAOU Ba®US0ETBOl OO E)YD ¢ad 0aARDY UEOD
UET U1 UGUWauwsomioE & U Wi Tap UBGET U aUl O @& RT URT ¢UdURUY U

55| 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

PP+ A T e seye (28)
Ei{pr, sr,tr}
PiP- & rh, e sy (29
d{pr,s}
Teel BOOUA UGG 6 ARDWDE & it QT AulRD® O EWURA Ou WE Om Do UUa Al | OOUE
Ad UV TUpa A WRT BeAREQUWEVUARAG UEO &#RO UEHhopuaE®OIBa&UV0ET E

Uou @D EOBE.GT 0

- ) pmn,
P= & g8d, (x ¢ 259 (30)
ot 48 T,

IUARADD Eeal ¢ AdeéeRI
¢ AdEe(RE R WI5ei0@BY UUOO U1 t2&RUUUE T U ¢

I
TGEUOooAﬂUAEUUMMRWE@@@@%&&E& éé

o O
Co -7’ Co
C S C
e & Q
- o -
g ME
?: Co -@:
0 e ™ C
N 'D,
< 9 '_g o
Co
[e] C
0(82
g,
Co N
[l O )>’
m»
(@)
o7 ﬁ
Co
C
m-
-
Ce
C
(Y
Cc
=
(@Z
o
o

Co
CcCce O
v [Th
Q7
O

Cce O
e

R éal UTURgGURT UORT eU0UUT OV 07 L
a Al UOUE 0¢E¢I&OE EU & FA RA @ ARRITT 01

06 addOdEGH W W 0d AEWE Gl O O Ui
BBl D0 B 2&ER 6daBUGEE W UE, ¢ 0 O«
(0]

OUARAGO, E UdTEUEeg UGUUDUSIL
 ORsa0 - g

D
Ce

O S¢ R¢ Co
m»
S Co

UDEE & E OGUEEID g0, i 6CH EGRpoIIE 06 6a OUUE
”0”°”UﬂoUzﬂouw®hmuu|U|uiOT ¢

m <

-t Co (D
o I:'Fi‘

=

H
rEO GRUOaOI UUrepOd eUE UEOI EeglO ¢!
7 ) - U¢ Od daACEWEE OU Qe Ol E e

CC e o
>
™
Q m
ey
(@)
C
()

o
Cc
m
Cc
C
Ce

56190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

a(rer?) |, po

Emin{RY e B e (33

Co

o

™

Go1 Olséipitit ) UdB UARAGO URIT g/ Dz G(34)&WHE AG U0 ECeous a6 G

g/ Dz AaAGUE UEO UAeUUUVUGUEYT #3350 EGRUOO euveaUi ud

O ¢O0uUBEUD ¢UBEOOEauUTUIE U¢u UE Gol OURBO®BUUA
§]

o

0o
UU
Uo

o @2
)

C:
o

Rﬁl=nﬂn{P P (34)

W,maxt? W}
pr =" BF (39

ROERGO6U 0Ws el B U

& )
E iu TOEU@@@A@UT 6¢“
W

UEam@mﬂm&ﬂHﬂﬁMﬁm®o

dual & 0UTUsE O I0AGe WiE

Uo Usu¢pO UsUD, O ¢oO0OAd U
Ug ToWdoEaUlARNDG®EOH 6 HOU B ESHU
U E U 8eBpointdhooUIAAR AJAE eOR0  Rgd/ bz QoA

o
|'|'|)
Co
o’
@D
=4
e
=]
—+
(e}
e
4 > Q,
Cc
&
a)
"
=

—’ o M M Ce
m & C
,EL’
('D
o~

YO
Q.
=}
~—
w
(@]
;U

C Sy Co Co
Co S & © M

0
ET T ChdpoCDiEEARN B GBOUT o RT U0GT OT GUWE UBL U 0@ BUEDXE O

Cc &
™ [Tp
< Ce

C

<pP (36)
aRu =R, (37)
wif

(39

i UUUE, OUE OE a0/ G utklkaiady ,U T oE BWE saJdEs B0E 00 |
o P00 UG Gp Wholo AdRAISA O 7
4). GU eAU ¢UVdsoURGE,

0G6ﬁ®waw®wuu UeU@ T U U
J o 0@ DEBR OHIUPWOBEOD EGT O¢

57]19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

m
&
5
m»
Ce

or
e m 3

Cc C e
p Co /e Co
mg o S —

O G Cc = ¢

Co Ce>» ™ O Co
0 — D

< '@4

S D
o

\ sy,, ¢su (39

UBODBED ApEip@iedd ¢UVdEOD
U 4 uma@b 01 6 UO0s
AbDogsei O ¢ 06 OUEA
OIEEUERIUO6O RUEDBEGU20O |

AN AN A AW A

a asy,¢su (40)

t gyt

M S

D
Cc D

P ers P v, e { ﬂ)r,sr,tr} (41)

u.et ut !

i ere &, e {br,srt} (42)

uet ut?

GgUd UG Y UToE UedEWE Ddopput U0 Al G Ui 9ALISOUE &)

E
U 10 GO0 @ Ba wiOWIOE e¢ual B B ¢WE O U

> > > Ce Q
1 Q¢

O@4) Up OUs¢al OT UUE AFEU UWHIEU@OOERY UBEUVLUOG

O BHIFRI0ERIGIPE EQdEGa Use 01 U y )

Al aé&y WEN coaUEIEFEDOUaUT 01 E

EJooudE G Ud0GUT U1 B olddl VOGO Uu 8pEU
rup 2 Pumin @n (43)

u,tr-ns,t

58190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

L C (44)

u,tr-ns.t utr ns ut

U GEUGGUI EGUOs U 0OEYE @6@"@?@@5 @O0 EROED 3UVET
GEU

o]

ON N ROz n o

i i
06000 WU DF B OBV As0 B EMB

s, *+st, @ (49)

=2
Ce T

a Cy S X«
O M &
—_ Co &

¢
Co
= o T Comp

E 0
(i E D w0l 2RUE ¢Udxi @0E O Ul AREGUOO RO
@@&@Em OANEUT WUV EORD (iDud Vs UO.

©Q

v S

Ce ™ Co &
Co Fﬁ‘ Cc

C 7
> o c
S T O oy

>

s Cy D
m»
© =& my

—
G

S

EQd U memﬂﬁmmﬁmmuﬂuwo WEXE 0O

U UBTWUEBO O OsU OROUsaVUUE
dUR&O U006 GoGUEGBY LUOO, VI U
EO

& S: Co Fﬁ Co
e m
C (=T )
» Fﬁ\ G r@?
Ot &

Q7 Cc Co g<
— o x> o0 © O

o O Ceoy C ™ Ce
O V¥ € o
— O

M O &y
C [T m»
[-]

O, 00Ul P ol) s WE UL 10ET 01
T U uEUUCeula) EAUSB Uai Al VastURD (D

0®wm@w©Ueb T $0000GU0U T U ROE
1

i
i
Eu
1 E @lmsilwtabﬂltylof andillaryservice[154). G
U

—_— —) Cc Co —_—)
O CC D O C

>

& & Co

Co Cce > X ™ WQ © Co M Co S0 Cc O
cc—oc —m o

—mCR) & S O
Cy o &
& M = co Co

- o

A~ A ~ o

WRTO.2&T@ GURAE UG U u spllali e drpa)

(@}

300G Ut o Us U

Primary reserves requirement .“ Secondary reserves requirement Tertiary reserves requirement‘ﬂ
& 3

Ll v" [+, L
al provi rimary r ; Tolal provided secondary reserve Total provided tertiary reserve
oo L0 P (:.\19?9.131.'91;'9.19&9[\.\3...L... ------------------------------ > = >

Secondary
reserves surplus

, YBoww” WoFF EwWK?¢ 0363wt 0 d4QFy 30w p wWaw w@e oyhERILWE D @y & 6 H0F i 2% X 593uQ
YwYs ChCd wOt O dOoYd wwyF WuYdwEYdwYwypfr 9FbCUB

GAGUE URT uBUrRGa&0®] GUE OE ¢wm@&@mm FPUAEDD R W6 E URI
UpUEUGGURT UVUGUuUBUEGT UO6 a0oT U0OO.
GEU UE ﬁoTO|E@M§®“®&®n0mﬂm g U ®3)00 Do ¢® Op WicEE @d BIET W

59| 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

E ¢UdUBRRWOIUEey VGVUud0sU ¢dapUE TU Usl UE UDGIT AREGUOI
e0UEegO GOUBHOOGBWA.RIE ¢O06 AEU UURI EeOUO TuAOsO Usl L
¢UdORGO 10 URIUWDGUEGET Y DURBEEORGIBEBT 6 ¢ 06 ¢000UE
Uo E @ Gl ey UegeEd®sDO. GEU T U pOUBUGPUS E ¢

o 1

U
UEGEGIE, ¢OT1T 0@ EGEEU

00
E EOQ T TOOTUEAUEA UUE G UE
i 0

Ce

(@)

C <
o O~

Cc

o M

Cc

o & ™

euauvuoed eU I Ul UEBEeUEY Ol Eeg aol
U R guE Ul UGedoeEe08&ODLUI 6UEeOUUBU aUET

a o TSP 2 e (47)
a7l OEU EdRUCG®»IEEUE T U UET Eeée Ul O¢eadEiREDIWMEGG UhdsadE G EO U
UG O0u0E s@pelB000 6 a VUUE Uo ¥e.UOT ¢UOEOOBENGT U

dn 5. dn
a u prt Ipr t rrprx (48)
u

UE 2090 DKEEAPE Uo T EUERADs U UT a £ OT U000 o6¢ur E C

199 B0 Gar R0 a ““""UL'JE oUW E ObEH@ GEDOG U 0@

T OTUUE U¢sGEO elUEpARGIEG, 000 G0 UAD EPeeda RE
EY U E )

E
0
O0a

oET U =

= o
c & C<

(@] ?B\ - Fﬂx =
Cccowm

e e O
o S o4
o¢ —3 Co —

O m 7 Cc o

S CcCe
Co o B C

o} UV E eUE 00U o¢oUdspU®RE® Ul Ee U {
)
a- ruu’.:)l"[ + aru st -Blsul'pt Iq‘]:)l:‘,)[ rr;‘?? (49)

ari. aru A - R (50)

srt prt srt

@]
%)
~o
B
X
(ex)
[
C
ey
O

g 1TUEIQWDd sROBU UEs 106D L0 T U ¢l bv E0G
O ERDA MWD WIigeD )3 Vs 00 Upu T OI

) UET EeUl D )
TUE G6AROOITEGYT 1 UO U1l £ #R0O81T UxRUOEO6O doel Ol
JEO i UOT U] £2a 061 GOdUsO 1 C TO00U® o a0 U«

Co ™ CF ™
(& C
m X m E—~ m Cco me

—_
m m: C
&
[«
& <
:
¢
N C)
| (,%
C &, N
. Y
’ 4
> D
a)
2
(€]
E
(=3
m»
Cc o
Co
= [emY O
Ce
[SY
- ® >

>DOo T e DO
o om® o cc ™

O Co™ & Co O Co 8\
X M Cc S Cy Ce

Coe C C —F o oo g

epsaBaey UO6. g '}
O YT @Y O6 Ui RO UaodoU GUE e /£l 6V E UEO U¢UsUEGED
OT EGl &l U6 aU0UO uselsO V01 £AUUO
a ruu,‘[))r,t + aruu,gr,t + alutﬁt + raf-ns,t Slt-rpf I"rprgtp If'rsrLip-'- rr trt (51)
é- rud,r;;r,t + aru st altrt -hrd: rrgrd: rrsrqtp rrtrt (52)

0RO

UT EO Uil Ces®i0 é°‘@d,Eém§prioaéiuéé
s0)p[66]) ABs)EU RTealOE G UET

o R([45][10d], (124], [839). a1 UUT EO 1 C
Uea&GEYTE aUsuduy 01 UG U
Oé 3 w w

o~ e e SO N

C O FH‘ Co © [T
—>
C
e
R=g
(@)
(ex)
4 o
4 o
(ex
(@]
Py
(@]
S}
([ex

60190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

(@)}
Ce
m»

UbEGOO A U GORABU UE

O eUE (pricheriblep8l @B EGEA UEe £
pO06 Ul Uel UE 0¢Euaé¢0E
#O0ET EOT WA VUdu O BOBLUOD&OU
Uod E(’JOQ[Z)EG-EQD?]L{B@OAOE U C
ey Go1 ¢UOEGOOA UO6 GouaUlC¢

>

B = §
(e Co Co Q» T
CCe— o o b3
O M m

(@)

(@))
st
B
D
5
% Co C«¢

=
(@F
Co
& o

(C°CQC°CO
oe & MO~ mC

[ed]
« D Co O

c — O Co &
T O
[=We = ay="

4
m
C
X C C Me

co oo —%‘ o Ccoe

>
>

Ce
O) Ea

=
Ce e

@f Co Co —_ C¢
C
Ce
(<7
Ce
5
C

p—]

R 9
[}
\C‘ N
. Smo
O
m
[
I'I'I)arrp

=
[¢;]
i
N
, (o]
>
—_
— O
)
= €
C
Cc
(<]

o O (@7
a4
(@)
(e

«

i Ol
‘r a’eﬁfe UEO ‘iOEU(“J@éAé
al

O
([ =d
=
SZE?C:
,_er
\ )
g >ez
@]
H
Q
C
(@}
O-e-

o

M
(@}
®
>
m
c

[ p—,
m:
O
[ex

e -
m»
C
, O

=
Co
£
=
Es

(
o

\

\
@
o=
Cc

DN C
O) (e e C& 3

o g
. B
o @2

—_
. O (e C o

o
)
(
o
>

[agd)

o — O CCo C S

- =

o O
a o
o O

O Cc

S M <
[l

ZC§C(CO
C
)5
=

S &
S Coe M > Co C

oy Cco —
T g o

m o
Cc S & Cc >
g =
g O
:
B
=)
m O
e
&
&
C o
04 ©
§° c
o
© e
Es
ﬁT
;e
o’
@
rq
o

O C S Co N
R=2
(e%
Cc
>
Ce
Cw
(@F
=
@]

o O G ®»

Co

po U =y (an) 20 (55)

V] é ECU 00

0 a d6R OUO UO6 G a3l @owded 100U (
é UL U g 0T 00O UO6 ¢o0al o 36,040 G0 e ¢ DBdE G E
alalilWuT ESO 701 £AuRT GU AdUT T Eeu ¢oualETU 70O GoRiOU

S R : (56)

2GUET ¢UBOU0GU UBAUGSU UT UGxdUUUE RO ¢dRUUUOBGU UGUGOUBU @ UGUUD L

61]19C



Go 5909 DZGP @ Q dzo GO Ng dzdzDH& A dzii ¢

fo
I fo-fs
fss

f min
f nadi
Transient Steady-state after t
contingency
()
A
Pmax
Pot p /\ -
o 1. Pacsy
Pmln
Transient Steady'-state after t
contingency
(b)
Prin P Pt P P P
(©)

C XBluwpYAw, 2XIpsCsYwb3basEL4YsWIOwpd AWFbXoadwooypyWawsOYdws WIcuYdwbh:
428G¢4Fb3sEwbgadWt y3ws KbbwbgVYasFbs Wo wpUxi 1 EWEUOOx wET EUEEUI UPUUPEAWS C

A A
thax - - Pumax - -
£ £ & g
2 2 > >
N - N
5 é & g é S
min é min é
P 7 P Z
Ui uz uz uz2
(a) (b)

. ¥R WF Ws FF E w YiGey @ orasmiae, Ypuayel 6 m 0o Waoi Ot Q%G itup » WF 63ws WHc 5630wl
FYFwUI

22. g OUUT 67 UU U BAE OuOA DA 6 UO

GUET ¢UD OURW@DI Ul 68 QWOUWI &£ UUU EYUOGUGEUO eUE UUGUEL
UT tVUEeUEe OO GoGUDPODUUOO T WA Cnd Ovbdesln G UGEe £ RUdUE
pUB OO UEAAODYEE EEUGUUROO Ugl UE E UTEOIUAEGE UEO 1 UEU

62190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

Uil ACoseil 06 Ubad a0 UpsoUUOT BI &8 EO &ROD6 O OV UiEa O & UK
U0 U000 ORWUWERSGUG EVD ORET glbke OT OV Eeg 1 UEUO60AsU UODG
eUE UET UGGUI @ U006 TUEUOGOAsUKapEDEABURI UfBoBUBLRI
TO0aOu0 GAARSERHG OQl O6a U006 T &8l dEE GiEde QUER WEIBRIXARA GO, E
alGgaUlOUUE a0 UGUBY OAG ¢d0U0¢ ET UA prigrityHifingfi ) EB A@R @E UU1 E
Ul U1l 68 0g TaOHIZ] V@Ged WO OUO U0 61 UOI VeUBYT UUA UEO aU
TUEUOODAsBOOUST UUDOO
GUO aU1l ABEO Ul @000 EO eWRG 0§38 MKDEE ODE & AERNMIE UE 3 6
a/ G aaliods £1 1 ET U, @& URd UsudOEO6N UEs GE) o OIUADU Ug1 UE 6 ¢ OF
@l OUT EO eUed ulE UE UEADeUEU UO6 20060 AEU TuAO6O |
UT UsGUOERWMBOBORBEDUE T 0T ET 0o () ealmAEN WIEWED 6rocARs0uady 0dG Ou
GETUEGT WUWOA W Wep Oal o7 UUU a0l UEGUOGOBEGED ¢06 UVeUUI O
UdAUGSUO &RO6 T GAMSD[hSE)RFOEEWE T (O E o ICBLE® [189.8T1 6§ 0B OE
UdREeOpoBEB0 BEEQIGUT UBAUGSU URT UpOUUT UNIATEBBET ¢ 0 UAT UL
[1601. DZ RouT OO Ui &«0UUGEO UO6 ¢00al @1 UUOO T U 0Codsaldi UU a
adU0U0, 6OUUE U¢lu 15 uwUeUUBLUIUOPUU &RO 1.5 TUUL, Vot
euaU0OO avopsteUUUE eAUR UO6 0.5% UEO ae&l UEGUEOD.
221. KT uUEeUEe g 1 UEUO60AsU GoaU@T UUOO
GUBGR139¢ Ud O6 0 EREAUENINES 0 Ag U Ui0m0 W@ BEInG o 0T tVUEeUEe g Ua
120 EO0 A@oUGa EaVadoO6U06s06. 30 eUlGeae ROGTI U UPUEeOl galUlU
UT OUAY &1 RT dloEa®il ol PDAIET O E URT g/ 1
a/ G auoU0eYal, Ula 1 o U7 UE =) s
aeyaUUEeal 1Y Ol A£u a E C R
G060 06. 30001 OE : o)

=

=

=

g

Q

o

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

B QOFs WedwoYws W3 wIChHhFO6IFF Wa wbh2bhgELs Y WU wwFYws IOY WO QFF 3 FF EwQ¢ W
Aa0RO Ul UBD¢ U TGIRIS 2@ Vo BEO) £ 00 @UWHWARADDT OUE UET
dVO06dURGBOGPODBIOPELDUUOUI (o6l egelUREGBeGUOEUEOOYGDRDT &¢
T UERT &l EO ag@gUEGEODO, OE O¢®adldn BhG apeoRFOE UG Ud soa® 1 QOWET  (
eUT ¢UTEO agUEGEDO eUE UEO T UOGEYT UdEUT &6 aoUO T U otFEI
60 OuORPO UEO UEOI EegdO oUBUARA@GO Usil UE Ui UEDUUEe £ 1
Ui ET &l O6 UEOI EeOU uol OUEe o ERDIGEHODO U UEBSIUAVEUO.
GoAeVedETRANVOO 690 OUORIBO UEO UEOI Ee ZERIHIUDUVBRAB GO U OF
G671 URY AOUBOEOROOD Ul AREG (O» Tulbl Ui lHeAGInIE q(je u e e ET E
UGUEAY & E AdUi11 @) eUE UOb6 ¢UOEOOGEGY OU aEiBEGe OU U1 U
UGUAIZO® @GRIEYUI ULO U068 ¢o00al @1 LLUGEOa Uis D BHED Al Gigla (e

63| 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

6GU0U006 UpEeoUUUs ed60s6RO UEC
gUEGEO eUE URIT UURT Eeal |
OEDo 1B UBDe WE O @d DO &E &OU O E &

PVV,maz Pa

I I I 1 ]
108 120 132 144 156 168

L XBlauw” T Yds WOEwWWOQYF WYF b4y ypYurFupddhEteuly € BuwDR e Np b % OBRBwQ ¢ »y Wsc n Yws Wa w

GUGR15U¢HR OT saVUUUE E QpWelEaGEs U RUAs aoaU@T OUUOSO (10
a6l Ol Ee£ uvVao@diiaue UEDRUORT U1 OUAY &1 RT eUOU0UT U1 0t UT R
e0U0UT OV 0O (esUBETE uEUeUVUeOT T &l E AdUTVT @), AEU UE UEA
UEADeUVUEU UEOG 01 0BUIUUIEOURDOEDUBOUEe &S VUOEABRU AP D L
UduoO ¢0O6 OuUuEAUg GUET ¢i ooEeeUHE od & WRD U 0UpsEQ) G aRIARA 6 C
po0eUUUE @M@%mmmmao@ 00 GUABUEYU evlead wUE OE OGO
UpOUUT OUT UAUe § aval UEe URIRG B0 H&EH@EPG10 b aa00e00 A d £5 UET U
G . DA T EI U, ECTROGUEULEL OEI RO61 Go6a 0BT UUOO UEUT Od
T UG UOTUWHINUEET BUUWARABOY OT ES YOI £AUUO, Uia E U¢al O
UpEedUUUs T 0T O a0 ¢oUVoEHhUNEOEOUHPDOEUDT UEDUEBEEAA Uob1 EN
2 ‘ conventional production RES production]
— 176 T ‘
S 132 A ALV g N ™\A M VWV \/ "\ WA A \
=L 88
S 44
0 | | I 1 1 | I | I— Il | | 1 I I
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours
22 N
— 176 AN X .
g 13.2 _‘-L,U'. V4 ‘é,w\.f_l.‘g"\‘ "'Tv‘“:.'“;".‘.i,'{vr,f..}»"\or,".“'.‘-;,".‘{ ‘\f"_‘x; LAY !\('\,..\;h J! '»_.,1
=, 88 rryl [MW] ° ) - T
S 44 ZTW MW]
0 1 1 1 1 1 1 1 1 1 1 1]
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

CXBuW dUWbu FWYFbhspdwYwyYWsChCUweI6whWehYdwOt OudQOYYd wr YFwWbh3WHFF cwuw
b3 ¢ YsFFKUwsWIcuQUuws WawhabhsEL Y WU woF Yws OYwOoy WsecuYws KhbCUWoEICHC

gO UosoUUO GwdUEEABRE) &a8E U1 £ o0 e GARWI OO ®id
Ut O0U0a0Y 01 B¢ DEROTLEDBE 301 £ OO mwﬁééoi GA@RLAm WE
®#RO61T UOEI UAUg Udu ODEOPDOAABEEE#DUBUVUEOEGOOOO6AEUEDET &

641190



G0 59 Q¢ DZG QQ dzo G OQ

Ng dzdzDH& A dzii ¢

Dispatching of ul - Steam

Dispatching of u7 - ICE

100% 100%
80% | S a A 80%
60% | 60%
40% 40% S S —
20 | 201 L
0% - : . : : : ; 0% .
0 24 48 T2 96 120 144 168 0 24 48 72 96 120 144 168
hours hours
L00% Dispatching of u8 - ICE L00% Dispatching of ul2 - ICE
80% 80%
60% 60%
40% 40%
20% 20%
0% 0% : : U -
0 24 48 72 96 120 144 168 0 24 48 72 96 120 144 168
hours hours
100% Dispatching of ul3 - ICE 100% Dispatching of ul4 - ICE
80%
60%
40% — — —
20%
0% . : .
0 24 48 72 96 120 144 168 0 24 48 72 96 120 144 168
hours hours
L00% Dispatching of ul5 - ICE L00% Dispatching of ul6 - ICE
80%
60%
40%
20%
0% U
0
L00% Dispatching of ul8 - ICE
80%
60%
40%
20%
0%
0 24 48 72 96 120 144 168
hours hours
X8l wowoy WuwYdYwbwEYd wYdcwha3sd Yo FF ENBWICcyYOWmF Yws C2wQdn Ws ey Yws W
ao0RO AgT OUUE UTUETEQUUL, OE VYOl £AuUO UGRUUbEewgO eUlUG
pOT U ¢UBEGAGUUUVUBO GU GRedE T 0 UEO 1 OE¢a&O T OI £Z1UVUO UO
3KO 1T EeeolalEY 1 EO6O EGRUOO UT UAGGOT UUE ¢00O0 eUuUlUT OV
Gol Ol Ee £ UT EO¢OEOUT UUE OE GeETl &0 7 ohzdi,00U0 oW 0 QA RA B (
UDObEOGUBUAET OE (g/ G) w0l UOEI «AOT UUE U¢u UOT Ul AUBE
UOO. gl UGOBEEeA 70 UO Upso0UO GudUEGED URITI Ul UUAYT &1 R
GUET UUORIT EeA& 01 £AREGUE ¢ U UMRA & ONEAU UJETe UR @O0 aupsCBlE 1
GRUUEe £ UédoEag T UGE GU GRa&IE 70 UEO TWEGED TGREJ &
T O1 £AUUOG, UEOG 1 00U0aOl &6 UOs GOdUBs0O6 $UBUEOl Oo6eOUl eo
O ¢00OUUVUBUEOOgEGE URT 101 £AURIT #12 ®RO #18 GUEI el
RUTET OU euGUO60O ¢UBUARAGO U060, GU oReOE 0060 CELE T OI
UG00x506 TUAR UEO U617 ET &80 ErailiiaiB®Ea0 W O¢ URORED OD
UURT Bée OBs@i@aOouEUR 20061 O EeBiwie 0B UOUYVGORBOT D ¢ Ud,
eUOdBEGUEE OO GETU&éUO¢&@®I;ﬁﬁ@ﬁﬁﬁ@ﬁT@@@ﬁT@mmEé“é
aUT VUEGUO)eEG®O BT aAl 1 UE O6GERUNOOCIPEDUBEBODEUDROD

65| 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

UQ|uuoaummmmmmﬂﬁﬁ@uugoEuE URT e0EUE®SRI UGGUI OUG

UgY U000 T UUAE U¢u. t®hUB&OU,UENBWE WODE0 A lACE WhAb
OUEe OU ¢@m&©®£®aﬂ@@ﬁfﬁE“”° BAOBIDU g VUBT ¢OIO0 UDBT £
Oal o[ 8{HN.O0 pALd A1 ET U, E |UER|%IE uuﬁiEeE UIEREuUE<
@@¢Dbéé© POVERESEOD, 06 é ) = 0 0

ODUARA@GO aUO

C( o O ;04 o O
Co Co
S —
« O
c
m
C:
¢}
O
(=)
(@3
R4
G
[eZ
C
m
C
®
O
P

Co
C
[
C
m
=
C
%
? Co
o
&
5})
e
o7
E
&
8
%
C
(@)
C
20
Q
o
C
O
(@)}

—_
C

my-
—_

a a6
R17Z7 ¢gO 10UUal EUUD euaUOO URI a6V aUUEe

Q
“"|um0muME¢um£u“ooo RUYEI 00 #aBOE & O
100006 C Ud E&

o; N
(@)

C O C Q@ C
m

Co Co O

[e]

<
o -

— Ty Sy E;
D Cc ™ C Co Ce
G CoD

Q»
—_— - Oﬁ

® ~ O C O S

: Co Co Co ™ M ())
—oma ® o

&

UaGUOO G600 e O
b ei-1Q0 ubnivb @@ &1dET 3O,

A®el UEU UO6 Ul UUAT &1 Ob ¢UE
OV &l 06 UUBTIEI HEOOE GUEK EDU
o}

4

SO S D e @ e Ce Co Co o

m & Co — mr —*
O M M > ™ — @ co o

Ce
o

O/MWh cony, A
UEO U7 0
ROEGEYT O¢ C

e
C p3)
O Co o O

e ©
m » > m =
Ce
—_
8\
O
(@
™ O Ce & O e m O

O Cc o [k &5
O Ce =

)
(@)
=
o
-
m

3 C*

% m-
Ce
=

oUT A&l OT UUD UGEDIT &
in tariffs ¢FiT), U O ) U
RGUDGO UOUN &IA
U0 AUAOT b

Co
o

é
®
OE éé gDR 066‘ &
a 0d
u

€/MWh

2680
|

The l
e — Cotal

CThermal [ 1 ] eeeaecas (Zoml[P-uJ‘

. ! 0
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

L XDBrw 03 YoUuCapwF pba WU whQF 3 Wa 9w FOWWiChulah s YEus Yo AUEHQuikfRILZ cuag YWUFsuhQuu z ¥

W oW

w N

EGE OGUOBT OGET UUEUUD Ul Abogedl Ob
U

)>>

0

N
N
N
©
)
mh

oA A A

67 EGED I DEAGE e OUEUUO
EO,me&aHUE@mn ET
GUOUT UVUGGEU U$OU

L e Co

Co S«

66190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

UET 0OU0OT 0UaU0UsU adU eUUOUT OV o0 UEO ¢dOEAOQUT UTEO EVY &dUC
22219 OOEGE UQUEUGAUORT OdGdOuodsUOEQT
GUGRI9-GR39 Ud O6 U EAa Ol UUE OE UUQGOEUO ¢UdUAEAGUEDO URT C
UGULoGBORIBUY UEe OT saOUUE E UT OV OTOYUTE Y0OUULaOi @ UEO
TOUL£ U¢u UE tdoeal Qf caliiVBiES tEHEOOPRDEEVO Y0 UE 1T UAU
GuoUEGE, E O¢pOpsU usi OO UET ¢UoUe AUR G ReaOE

é a a

| > ad

il aemax(Pw) g

ft:f0 @“—°~ (57)
S :
T ? muax(Puv‘)g u Ta

I I I I
0 2000 4000 6000 8000

hours
SO XBUAYL0IpLs03CwWYIcwy dYws QYo WHEWH3X¥3paCsYUwbabhsESYs WUwsQOscws Cuwy
w9 Wh % F W9 Ob 3 GF)Q@uudy B u@ipus Wwo Qs Yo p 4 QI WwK s Wd &

5
4 violation of sl,?
E 3 respective duration curve
S 3
=27
% 1~
0L L L ol | I u L
0 2000 4000 6000 8000

hours

XU YUYV hCwYYyens @b @D 39 p 4 ws WawYHoWdog 5 Wawd QMg Fhs WwyWS HhT U b

gi gaUE 10U GEYUER&Us OUUE OE Ul U 00w D Ou 6 al 00 azéxi ey
UEUUUBURYG AE8BUOE UBOURVDELDUO6O RUT EIBD® 0a @WEN B Q@ U4 o |
Uou UEFR7 0000000 OdEUeA& 071 UTU1T OUT UO UEe 00 Aeilwd @.O g6 (
UpUEUUOgUUE Ul UAeUGUEe A E &l OUTE T EAUUOBRI ﬁo‘r aUUEeé
T0 UopOUe&I Oat U UO aUGUETU TU OUgl UE TEAUDUUBO aUEaUduU
VOUBEQUOGUBOUBDOU e Ap UBAUARAE EURT @ VOUEAGEAUUVU0OBRI
a6t avUEedal 1T O1 A£URI

DA A T ET U, Go6Aéedsl Ol UlEHed WERLS©OWOU Gt d Bd@us Ruaba) ¢ E

UEO U¢Ug URGEQ UEERGDI oWisidds Ul AOdset 06 BRIYPYEGUOY OsE

67]19C



go

CCDEee DO CCCOCY 7 CCiCC IC Y @ © C S Ce

99 Qg DGR QQ dzg GO Ng dzdzD¥& A dzii «

OUAT UUOPOEUGUUE UEO sUEUO o006 T 0O UET OTOYUOUT Y Ol E
¢EaﬁaUEai®@ BpEREEE o E (BEOMOR O DIBIRDO 10 0O do6RI
UET 0T O1T O. K¢ E ¢p1Po&®0 (0 & D@ ¢(Upaliif€iness e 0 EUGOEO UG GUI OUO 1
EOUgUUE a0 ¢QT U O O Op Galea mAG UEO UO6 Ul TOUAR édE
ONNEedu UoEe&eT U ROOGT 0UTUUO UG 20060 (<70) eUE ¢O1 0
TUsaUOERU Usl UE U W oUpsQuiEEtREATPd DD OEBRAEO UBEUEO 206000
UUEG®S) Ui 0uo0sUO, OE O¢ GaR@ U E e WiilkmiREO Uil AWEEeT O
U1l UEaUO¢gDPEaEOWoUsBE®WD I EUBEDOO GBRED ¢ UBUAEAAVUUE
6Ol ulUBU Upu UOT Ul AuobenwOplavidovel 0edueRUBEOE®D 06
UYETOU0U0UBU0 G0 GRe&OE TU0 DPEWId EEIES @ U alEmm GO0 E O
oAeUedEYT & U,0TAEDGIUM RO EHE B UE  ¢SP eeURED Wik B HEad@@a UE O
GOUOUVUBUO, UGUEUUSUUE UO U¢soVUO GUOBUEGEOSO URT 0O O
0elVUA U¢u UET UURIT Ees£ Ul AREGUE ¢UBUARAQG U066, aaUl0O
I UpUEUE&Us. naluaO, E UQOIEKEE RIER:GE) Us DEDODEDO BEa U e ¢
UOAaed)@d WE U7 UEdUOUEe A ulGeOlE UEO adU0UO T UERT &l EO a
GUEGEO @/ eUE UEO T UGEY adEl &0 aoUO T U U6TEVT &I E ¢UD
GUUOUVUEGT ¢O6 UGUEUOUT 1T UERT @00 ¢iO0de®1 01 WA WURIRR IO
GUs1 061 TU eUlodGedUI OE Ul £ZAeUO ORI eUUEedl VGO
T UUAT @l RT 1T O1 AuRT. GolU¢ubO, E EGOBO0¢sU URT T0GU
T U UAUUE A& 0aU U¢u UET ¢d0OUUVUBUEOCHIOBWEEEUGBREGE GORID C
T UAe o AUEBRWDI o Us U Usl UE ¢OT U GEYTUI UEeuUUBE AEU O
UbEoUGGUEDO GdauUdsal UWEUUUBURGT . g iDo@e @D T O UET
Ul UpUUVUUE eUUA U0 allDe®@3yyuuigid b &d OBEEODOESO UESO RGUULG
UBEGGUUUBUO Uol UVsi@s@E ‘@RIVEBIOOA QWi 00O eUE T U O
U600 UEO eUl DeQEEGT WOUDEREWOO Go67T aUUEeud aUuUl 0O
Al 6Y E URT Ul UAeoal agUEGEO eUE URT AT RT UUORI eU0UE
EO UpUsUEGEO GRUUpaUOUUE A 0aU 70 UET ¢OET @ ¢0b6 &R
®UO0OEU Ul &0 AU0EU.
5

4l violation of slg;‘

= respective duration curve

s 3F

: (1) ““ Al L . H |,

0 2000 4000 6000 8000

hours

5
4 violation of sl;?
E 3 respective duration curve
S5 2
w1

0 | | | | | |

0 2000 4000 6000 8000
hours

XU YYY ¢ OV b CwYYyEos £ ihCE Qubli OF (P 9Q KK 4 wa Wa w9k Y F IDe 1jRYeds b ¢ U 6

68190

L XE0u YUY OV b € w YL WHOBECHCRYF E U w9 DO 0¥ s Wa wY M w WA t0g 4 W3 wd OU s F b s WwWHS b



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

violation of sl

‘l ll “' J'n H respective duration curve J
IH ‘I J‘ I .|| | | ||| Nu ||lH‘|

2000 4000 6000 8000
hours

X YUY § IOV b ¢ w YWV THLCRWE 4 wQMY pBB 0V s Wa wY M wWdog 4 Wawd QU s Fhs WyWHS b

8-
. violation of sl;¥
= 61 respective duration curve
24
il il
0
OL | .l el o] |||h ||I|||||| |H||l || l|| ll Ihlll |||l |||| | |
0 2000 4000 6000 8000

hours

XU YUY OV b C w VY VHee £ hCE Guk O (AW © QT Y we Wa w QY F e 4Ueuos H ¢ U &

22223 EVU60UBGE gDXK
GUET ¢oO0G¢A2UEU T UAEGUO® O4E &g al EEQ UuEaquDutzﬂEéﬁﬁEECDbOg:[EZﬁ
d0oOUUBUEUUEUU GUET u¢o¢J®wELﬁLEEEUElm|‘ uUE
UeU@ G611 0U0U&RUE T U YTEuUWUl Gebl A8 UBE@®BO(EUVET Ul UEeUEYT Ul E
GUBGR24U ¢ UEE O s a WIWOR OE e @07 e UUEAOO6UDO 1 O1 £AURT ¢UBUAR
GUET eAl ot E &0FED B OUEBEGOOsEGE UEOD uEU@@&q;Eﬁc“EOO@EEﬁEi Eé
UFT GOUT &0 OE gDK G611V UU&RO®R8 4190 O @i ODEE é 0 6 1oa0HDFalad
eUT UoUmHIOTWE YT U1 71690 0.00PAU YT O ORI gD“, E oUBUARAQ
dpVUOEEUOUUUUE, U¢pOT &l RC 304) Q0 ogd (U BIED Up I BZORWDD UARAG URI
Ul U001 2060 ¢UBEOBEGYT OU, OE O9p0OsU0UO UoEaAI 1 O1T UUE Udu U0UOF
TOEBOU® UO6 TEGEOU, TU U¢OUI UGT U UUOUBOUBOAE ¢ A e
U O6A0EUE&U 1T 6AT U50% 7 WE Op OORWBAUI 2O UEU&&GETEO ¢UBU
UpOdd s dGHRIMUIUE (
energy mix wind exploitation
pv: 7.83% curt.: 12.50%
wind:
15.01%
covin.: 3.1
77.15% 87.50%

L XP4y 254503 WXEWHh350YIFFYVyAws WIAcub63wr YFWwbhaYgsyw™ " wbhbgaCAwrpchaerCwsy

UFYGKbFsWawYFWUFF Wawya33d3YsFf Ws

GUDROGEH5UO UEE OT saUUUE E Ui EO9OsEGE UEO ¢060AF}A®C) UR
UGR26 (UGBTI UOBIT Ug 0 WWGER OO mku O UOo aZ&OOBEOURT UoOUUOT UGY

GUdT OA@O anualgozbméj‘@ﬁﬁ](“)éﬁé u|¢lg|¢ﬁa cm:‘@aszelufEuo (TL‘_’J

Co Co Co

&
O UdE&T U6 URT U1 UUAY &1 RT 1 Ol Au

agUEGEO6 UGOT uod - i ¢
UEUe @B®EVOWO O U U006 Go60U@T LIRS Uald UsbtOme e OE RO &1 B

agUEGEO eUE UURTEeéeal Ol URgO UG Gils aleBmEs Adr Og0ER £ ¢ Ud
UFT GUT 6aO1 UUE ¢UOBEe Onaad(-s5u®m) WWEEHIUWUsUEO o6l U Eeuod
UEUgGUOGEOD, Ul a UEO o6d¢éul OFE ¢ UXETQA Epal BDEERS edli@RO ORD Ee OU

69 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

(@)}
—_—
O o
m -
™
M C

0% : I I : 1 I
0 2000 4000 6000 8000

hours
CXBUAcwy AYWYAIFWWWFEBFS CWYFWHFF EwwWYdYwOwEwWOH6Y wi wQwws Cdwba2WHFF cuw

100%

g 80% -

- = 60%

ElINE]

5] 40%

N“a* 20% |-

O% 1 1 |
0 2000 4000 6000 8000

hours
CXBUFcwy dYWwOIFF WyKYws CYWYFWHMFFEYwwYdYwOwEY w6y wi w@WPwsaud wha WU F
Y230bgs WFXQCwF Y5 wo ¥ WwyPc dF OF YU wwOQdF

00 LTSN A

Dzd Ul U006 UPEpeuOb6 uUEUgGUuU6GEO URI gDXK @ai@ ET 0eUd O
U¢0Eé®léé00UE E 1 ®AEGUE UPEUBGARUTUTUIE uEQgsGUOGE UF
RO ¢0G0GU0UD UEO GolddiEG ol aEHEREHIUEOROEUSU uUEUSGUDG
~65.7%0EO0RBIEO, E T 2AEA09E2B BOGAEUT BREIOSB. 1 B EUBIUVU IOV U
DUE GOV @ U006 ¢00al gt UUOO auvVi UEGUOOPOBEGED Usil UE U4
6090 UUANIVABGEDBARAACE UBHILUARUY OT UO gDK eUedad ¢ A&l UOL
0 WDWBOETE 7120060 UEO UPHUESBOHUEUO DOARAPOO BRUUDE, U9 Oo
UpOegeloaESO, 10l O Ul G67TaUUEe=xO 101 £AiUO GEU U0OI
6puUrE UET 06¢OROURUEew, &iEUROE UGHO WEQsANBGBKUESO ¢ U U
g0 U1l OUUE TU UsiE&Us ¢OT U oA R UO6 UPEUBARUT Y UT C

§80%

= 70%

g .S 60%

ST 50%

£ 5 10%

g £ 30%

g 2 20% . .

@9 10%

a2 0%

Hourly Daily Monthly Yearly

X WKwFbhbsCwhas45Qs WXEW 7 whgCAWFcU3rCwWICUWOESICHhCUwWhOQWOWOWO Wwy 94V

o

2223DZé& Ol OV EeUUEUU ¢UDUARAGO eUE G671 UUORG 1T Of A
]

C

g UGR288 UGR29t 61 &l OVEeuil U OGBRI 60D EVRLORGO e UdT Eeal 1 OI
| Ol Eeg 2001 Eey ¢oUOUARAQG eUE GUEO UGUudU0s0O U1 UdACQ
DE (@GEDT Au WO UIGSUWO & BA2D u#18d O6 UEUE @@O6UURR EieA U1 AREG U
dUOUABRAE U671 ET @& U0 Eeée Ul 0 UEDODU apaldl QORIED 0 DavoBIEDd 0o U
¢ Ud UA RRAAIOU X (iled U U aqUEEDRO TedEER VG Vudo U U0 0B GoaU@Y U
20008 UEUD UG 0 Pedd EDABO (6 Aell@idiEd Ged iid 11POEIOR G Uuo Vs U Usl UE
Ut UEbUUEe &£ U661 ET &I E, eUead Usi UE OE T 0T UO V01 £ZUUDO U
dUOAGROG6T U6TET &I U Upsd0UU ¢0RUUVUOBAUO VGUVLOVUBUD. g
19009 G UGO U U. uBZe UiBOd AwAliG@R O61T 10 U671 EV &l U §0%0aUA GUE
UdT EUEegd UGUOud0sUO, eveénad uU0OUT eUUUT & Ol UUE (0d8Us3

701190



Q¢

Q390Qg¢g DGR QQ dzg GO Ng dzdzDHE A dzii «

Upu UOT Ul AudEeT O, uUUuOY &l 06 UUE aUO GETUsO UbUD E
UOT TUAO UsUW06E GHAEOCBIOREe 20 VGVudUs KO uBal UE ¢ Ud EC
GOdUsaOl UUE TUT a0 o6V EIT A U¢soOuU ulUT eUOUUT &1 O UUE
eO0T UL GUET UURT Ee &£ U1 A#RBEGO WEE Op Ui UONRAIEG@OO U006 O EeU
UpOUe&lI OBo WU DWeRO6T Ul AREGUU aGUET ¢UOORY UdT EUEeal U
Qu#Lli OdUBBEE GRUGUIT TUT EYTU (U@ GUWIRIEE edte T WOUABED (e T U BIA O
EGOAaUAEO T U Ugil UE eUBEeOO GoRABUUDI #EABOUBUBBEO UedE:
Go0UG DODAITUY ROpT aUMUOEGGUUUDBO GUET ¢UBORG URT U¢L
UGUGoUVUEDT U066 Go6GUBNPUPISLDOGUEOCOEILGRG Peod uUl Ul UAELGO
1T UEUO60AS6U TUAR UOb6 U61TEYT & O T U0UUUAT EUOUGEO6O entU
audsUGuY UTEOG UGUUBULVBUOD.

£ g5 ¥ 3% ¥ 3 @ @ @ @ @8 @ @ @9 @ @ @ @
§ § o v v U R EEEERERERE
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(’f R T S e A T T T T = T
= =] =] =] =] =] = — — — — — — — — —
‘; C:\:l = = = = = = = = =
Average production of each unit
100% T T T T T T T T T T T T T T T T T T
g 80%
& 60%
g 40%
X 20%
0%
g g 2 2 2 B = = = = = = = = = = = =
g 5§ 58 8§ & § v v v L L L L UL L U O
o) o) = — — — — — — = — — — =
ﬁ t“,‘; ' ' ' ' ' i ' i ' ' ' ' ' ' i '
. : ® Y 8w Y - & © H N ;% o © I~
= = = = = =] = — — — — — — — — —
‘; C; = = = = = = = = =
operation of conventional units
100% T T T T T T T T T T T T T T T T T T
5 80% | —
S 60% -
B 40% | -
X 20% - =
0% 1 I I I I I I 1 I 1 I 1 I I I I | I
£ g8 % 3% ¥ 3 @ @ @ @ @8 @ @ @ @ @ @ @
§ § o v v U R EEEERERERE
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Uf U,) ®m ¥ 1w © -~ g @ © = & o < . © I~ 0
=] = = = = =} = — — — — — — — — —
;‘ C; = = = = = = = = =

o XP8w 24403 WXEWbh345¢0YIFFy2ws WIcub6whsCwha32WHFFEwbh34s o MaRWEwWWYdYwob
MOFg WedwloYws W3adwr YFwWwXdp WY wha34s45 03 WXEUws WadwbaCAwr Y3 YIWs EwWwQOZ3pUuw

71]19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

Contribution of each unit in primary reserves

T T T T T L T u‘p T T o T T T T T T T T
S
gy W
8 -10% -
=X
-20% - I I I I I I I I I I I I I I I I I 1
2 2 %2 % 2 2 @ @ 2 @ @ 2@ @ 8@ @ @ 44 8
§ § O U U U R 8 R 8 28 2L L
0 0 ' ' ' [ ' ' ' ' ' ' ' | ' ' ' '
\ , m Y . e - @ o = & ®» <% . © I~ o©
=] =] =] =] = = = — — — — — — — — —
2 09 = B B B 5B 5B B
Contribution of each unit in secondary reserves
R 40% F T T T T T T T - T T - T T T T T T T ]
'*‘ZL 20% |- _ r;,psr Tu,"sr i
¥ il
< 0%
xe -20% _
I I I I I I I 1 I I I I I I I I I I
E £ 2 2 2 2 @A @ @2 2 @ @ /@ @@ @ 2 =2 @
§ § 0o v v U E R EEEEERERERE
: | : ] . ) ] : . ] \
(IIJ n ™ <t 0 © ~ 0 [=2} (=) — [a\} o <t 0 e} D~ o0
= = = =1 = = = — — — — — — — — —
309 = B8 = B 5 = 5 = B
Contribution of each unit in Tertiary Reserve
25% T T T T T I I T T T — I T T T T T T T
- | — |
S 20%
S 15%
§1%

u3 - Gas
ud - Gas
ub - Gas
ub - Gas
u7 - ICE
u8 - ICE
u9 - ICE
ul0 - ICE
ull - ICE
ul2 - ICE
ul3d - ICE
ul4 - ICE
uls - ICE
ul6 - ICE
ul7 - ICE
ul8 - ICE

g g
s a
Q [
+= o
n  ®n

\ :
— (o]
=] =

~ Y

GUAedEGE TU U¢l O60GU
[z 5]

L XPDWa3s s Q3 WXEWH34 o YIFFYAws WIcu63wbsCAWF c 3 ¥y Cws 63wYIYwF Yy 3wt OudQF
3.

N

| OAEeUgs ¢UDUEU&

m»
e
)
- 0

OUUE T U U¢l OdaUUBY &l E 1
o U BAL)UE Uildde @i 06 UE ]
NN .

C; o O
Co O
o © & M
(@)
m TEme
E O) Co
(
=
S m
E% Ce
m Bb

o

<> D

(=3 o —

a_

oS O
!—\ CcOrc&m O > Ce

S &

o

W
[@N]

Ce

(94

i
«
-
m
" o
B Q

SN !\) Co Cc Cc Co & Co
g Fﬂ\
e
m»
o
™

<

o

O o
c C Ce ?B:

—_

o m e ¢
m»

Co o mp P
> (@7
oo C C &
o O

- oe o

Cc Co O$
c o

GUHHG9 EPR;, Up OU
6aU0@Y UUO
EU@Y UUU

Co
m o

o}
U1

a»

721190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

UEOI EegO0 ¢UBDUARAQGO U0 ¢1 A1 O &l OU O URT 1T O1 £uRT,
»0OUUBUEUUEUUOD
O¢ 0 UAT UNERE re(ty CetodmE Ol EG AT @1 WY WEEB9) e UEs OGuEDOdsaVUUE
UpllBEU&20ET E UEOI Eeg ¢UoUARA@ pOUOEOOBEAaUTUIE Upu U
600 e UE 0OI1 D¢T6¢6EE|$TO U qd)UT Ee@iR O ¢ UbEWDE o o W o UWEGS E
ROEGEYT Op OEOUT UUE aUBupRDEEZE o aEal EOAB UGS U
Pa _mln{PV(\j/maxt’ Pwmlmax t Pwt} (59)
Pvnvllmaxt = PL,t _a F{nin (60)
c P
B mast = =7 (61)
QEGR@@D%@ENDIE@@@GUE@E Aa@PIUE a A1 01 Ut (58 e UEE
& UR O O Ui (CEBEAD U0 AEIGO T AuGEq WEEr) v U EN OT Ani00 UR Epdlsn UA,RA@
TUEUQHBOBUIRADOORT Ele ARES UEDLAE p U O ARAR@I @ OUUA0UsT UE
UT OUUAY &1 E, E EGRUO Uibu06 UEO Usi UE VT EuUl Eeg
Ae¢ PumaX
|
P.- 12 P™ + online (62
)
i

=0 — offline

Q¢(‘)|‘”@Eﬁéﬁfzotﬁéwuobuaauﬁﬂb%buomé@ﬁuﬁmt‘.’mAJiEa‘éaqummEo
altsdApDed Oab@EbBe Ed ud I WOOSHE 6 UG WD Opdo e UEey Ude 00 é
UE UEUUOuUOY @1 E GUE UEURUGOEGE ¢ UO[MARAPWOzZ URT 1 EG
¢ Vo EOo@E3N¢ioudl i ED@ » &H06 7 a U 9B @@ RABAH 0 = BV G T Vo & U s

a0 @I OGUNa@iue 06 U ARENEDOL) @ . G15%)0EO aBUEGEO T U UEOUsUUE

DAI® Al | AR EUG G UL BESOIe0 ¢ 0b G0d vt @6 6 o U @7 We0dede Else 1

é/chu%OImwwGUEﬂDlUAUIUUU EO UT UUAY &, &80 ¢ epEiB Ol WoO6
OGUdYT OalUs UPEGI@OT O ¢UDd dEGT U O
ar™:(1+) R (63
aprrzr, -max{p} (64)

Ot Ve Ou QI D& @ & é"ﬁouam@mwG@Emm@mEmuE@&%@@@O
gORE@GHD T aUUBé &0 0o 0 U1 ullitd &) GaOAeliEHd Oe Ue Oo &

@l U0 @@ddli Up UOT UUO UE (®9),@WEE @ghre UEHo WEG 1 U uEU T EGUL
UUE UO EGOaUAEO Ul 0 AUEUO eUE OE UnpWEAC&HDED 06006
o1 Al BUUURDOT AtFOb 6 0 U), BPDOOAT WlbEiei@) 0ARE O1 'aiol

UT U ADBBAGIWGE UG ¢aUUUE)-6IeWi al EDU UOTEéE Opso0Oul 1T UEU
a6t alU®é wHu RT U1 £ZAOT UUE aA&GUVUE UEQQaERaEG@EW#HO o UED /
U¢ UT U1 UY & &I ODGUBD o7 We & U O G Ul00e 5 Od O7 OEIREBBO DA U
GG 00T UUOO AEU I U Oluel EsO 20060

73] 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

Uit O00aoYT UT O GUGUEYT U, TUUA UET UGUdY OAg URT uaUO o6¢u0
pOpd0eUPUUE Upl UE UUE E 1 220000 ¢00UGET OAT 2T EO GUED
UO6 UEOI EeOU ¢UBUARAEeOUYT UBRU®EBOUVUDGEBRGT ODgBd dov C
U UARAGO (9% HEW UBema 06 ) a0 BUEDR D¢ 0@ DO i GeA & U
E UBUARAG URT gDK ¢U0EO06aUUUE uo6il U EeA& V&R U¢pEa
UEOG agUEGEO, 10 ®WaiowashWuiio0 UED TERUWR WIEW UUBRIedEGEOD
U OUAY &1 RI. 1 O A£uRI
5 20% 5 15%
5 15% 3
-§ § '§ g 10%
g g 10% S8
5§ ST 5%
S 5% 3
= ~=
S 0% 5 0%
MILP PL MILP PL
(a) (b)

, X0upY Aw, F OObARHhRWYFHUH wQF YY wr YFwpd AwwQdFF WyuKYdwYFWHFFEdQwwYdYwbwEY
(MILP)F YF wq wY wh W& 36 QU w FOY wy F Y X QIOY4FHCU d

KEUEé“UUHUlU@&EEOIﬂaUU@mi¢UTE UEABEUVUEODA 200607 U 0«
U6l Ul EeOU @QUREOO EsGMIGNAsa UUUE AEU UE YV ®eCamiWES 1600
UE®G1, eUE UO6 UITUSGUOEROS6 o06¢ Ol OAEGT OWBAUEDd O OUUET
UpOUUT DBAR3Ue UB g UUUVUUE 0T GUT 20 UDUE O RGdOOO 09OuORGC
TUTETU Uod UE UEUUUGRGE UO6 uol Ul EeOUKBEPDb&EODEGEOU U
G661 OTEeyd UQUsUEGE aUs0GUYUVUTESDO UGUOud0eUO UO6 Go6GUGT U
T EeduUU00O UbE&T O UTUUAYT & RT 1V O1 £ZtiRT, U¢RO GUgI UUUE
GR32 RUTUBaT OT UUOG UUBUUROBOT U UOT ¢UBEOBEGT U UURI Ee
TO0euuOhu BROEUD (el CBEDT D00 U U ¢ OU g @A BI00 U0 Qil E Ul aAuvediEEe 7 O
160000 ¢0OUUBUEBUEUUOD
40% 7 7
PL MILP
,_S 30% | PW,mazip!/V,maz
S 20% |-
<
« 10% |-
)
X 0% I 1 1 I | 1 x
. 1000 2000 3000 4000 5000 6000 7000 8000 \
10% = hours
XM YLy woa MCWUFCcYF QOF YU wu FYt WldcdwXydWawawWy WXEdwW™ " wpwbUdwYa3spdwawl

UFQIObr BRAUDYF KBHp PEWw, Qs FF KUws FsKUwawWy Ty 3Wa2wawQdOF 304 ChCwg Wa wn
9 Cwsy KRLWY Ww

online units

0 1000 2000 3000 4000 5000 6000 7000 8000
hours

X8 YrwouCwuFcYfF OF YU w Y YR FrclipGud QupssYVishuk QBB W4 p ¢ QMY g YR wI Ws OF Ip 4 Q3
YwhWabs ORBAKDQudy Wi WolOY wy FYX QYFHCUS

hnaluaO, ¢UOA UU @&UUEeA& UpOUUT &G UUU U006 Ul ADdsel Oc

74| 190



Go 5909 DZGP @ Q dzo GO Ng dzdzDH& A dzii ¢

UEUgauo6GE URIT gDXK, OE U¢l O6aUVUGBUESO UsUGO UEDO 11 U
GEYT UT UEeb ¢ou0alETU GUET UGGUI @ 1TUEUO6BAsU UOs G600
GBIGNAEU UGEGMEWUOAUI OUUOEDO U1 UUAYT @ EO T O1T £AuUO uwUUOT
i 66000 ¢0OUUBUENUEUDBR3UH) WEUES BT GORIUVHBLEUVULO U006 (6
pUdBUAaEAAVUUUE Go6GUEYTUUEe &£ EUsRO UEO ¢UBEDUOO6O RUVEI
UEO 2449 UUEGSRO
’7 f @ steady state after G-1 respective duration curve s f. - after G-1 ‘
50 -
49.9 - .
49.8 .
~ 49.7 .
T 49.6 .
“~ 49.5 49.5
49.4 49.4
49.3 49.3
49.2 : : : 49.2 . - :
0 2000 4000 6000 8000 0 2000 4000 6000 8000

(a) - MILP (b) - PL
CXBUAYLO0IpLrOICwWYIcwydYws Q03 Yo WHEWH3XIpaCsYUwbhahsESYs WUwsQOscwa Cwy
W9 Wh % F W4 Oh 3 (570 w 6 B wBT B0l W 0 p 7 @FWBKUDWH 445 p ¢ O3 Y F w WLRIFCYFWE W3 QF 3p 4 Q
PO AwC wY wPlpousQrApuigh Ww oY wy F Y X QY F G U §

gO AUOAOT uUO UsUuU OuEAUs aUO aUGEeu Go7 ¢adUGT U UWUE U
EugRO UTUGOOEeA VU UU ed0EUGOEU UGGUI OUO 1T UEUOBBABU
a0 eET U0l 06O eUUA UE 1 UEUO60ASU UO6 GOGBDELOOD, ¢ U
UEUVUgau6GE URIT gDXK. gO o6V ¢edUGTU U6UD Usl UE eUUb
UEUGOOUUEEeOU T UAxe 0060 eUE RUBUEUE®SEGUEeail U¢u UO U1
#RUE A TROUVU mBupbBReEs GDBAENVEDdET &l E GUAedEGE UT U1 O
e UUGE.

75]19C



G0 59 Q¢ DZG QQ dzo G OQ Ng dzdzDH& i dzii «

76190



00 99 Qg DZGw QQ dzo GOQ Ng dzdzD¥& A dzii «

GUO ¢UdUI UEUO60A6U UsUUT O Ob6
pUd0B6GHU HGG T U U¢O@JE()éﬁLﬂ0RLbI§fJé® AEd WDRETCOWAsUO EUT ORT 1
T OAUVUeal, ¢0O6 ooUBEI UYT aAl 061 RO ¢0RUOAUT &0 ¢UOBUARAE.
aouey OUO, UEOI E®MAG) AUOU UOBH. 0 g0t A UURO E Ul Al 6GE TU
OVUUI EGUEe g aAH GUEITARIEUUDE ¢U0Ud EQURGT OBG GnEU RO ® Ea E C
p00al BT UUOO &I UUTEO 60& QUOUEBDEOs 0 DEXIROIUVE U9 OUUT &0
B UodieEUE WIOIEBWOsBIAUO Ul uUEeUEeOU T EGERUEeOU doal
UPET 200060 UT UUUaUYT 01 BOE 1 B0V Obpim@BliiE£: T MGG Go6Aedsi OI
UT UUUVUER&@OUT UU Quibaiiod .eUe 0T s U0 Of

32000 UEO 1TU0&20ulOl OAsUO eUE URI U@@b Wie FIRAURR U EY Ob
UET O0E VA B [BE IO

77 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

DAJ &30 Bl & & T 0l

w
Co & !d

apRO @#RUE @QuE Ui U0UGUdEUs GUUE ¢DEOEADODOE OO D& v UE U
UORT OTgODME 0l U &1 UGOK UL T DOUOUUUE T U 1 0¢oUBAGUVUE UO 25% U¢
TUAR URI UO¢oEAaUTTUYOIRI UORITEeéeal ¢ UolntmEEaAm6 i t EURUS ¢
HOUb6&TVE T UEUOBBABU UO6 gO AODOIHhWO EG Y wedOWEDY & Ud U
URDT U1 Ua BENERIUOUOT U UOT aUGEen ¢UOEOOEGUEeun ¢UdAA
TEGEAMORO AT RGUU uA’ziEéL"Juéq‘nia.zAUlﬁqa(‘Jq;owlﬁuo@meJUaael UE G (
UEURUGOEGED, OE ¢UOEeOpaedO UEOI EewO Ul @0 AUEUO &GeUl
poUeUEe £ eOdU00Y &l O.
O UpOegeUostE UigchRAEDDE eGPOO &I G WOE 1ARWERE U1 UEY UUG ¢
GUORUGUEe 0 EUDU OURUeal UURT GIGEAREGUIBUGOHR AdRGE URI
PUODEOOEGT OGT ¢O6 U660 RUODUsT DOdO UETeEMmMEEUE BeDBBUDA) U1 E
GETUT UEeg Ul aRY £AURGG UO@ER7aHUO 0T U AUEUéU T UsAY U
AT UO GoGUETUUEeud Ud uleOie AriidrRIEAWERIGE e UE @ 6 0 U@TUOU,
g0GT Ee EOUAE®U UU 011 ET EeU® o3 g¢3l, U Bl OBEDRAT B8RO EUE& O 1
aovuey al ¢ Ui AAR AogDd o UAORIGd: taraloEmELéUuenuueEeUMUEi A
DEAO Go6AelUeéedED aéTU, RO wecq;oa@caztmlEﬁi(nE@@EﬁEﬁaa V06T BEO0UB DO
gbX G0 GoelTuoUGTWy Oewe WBHBG®IUE G067 7 VU0U&RO6T T U aGol UOT I
Ul A1 ET O Udu¢9O GUET UAOO £ .DIUGSIDIAIIZHE: (U011 £6000 B0 & AEG C
GUEO 1 @D#E0OBO 66 G UGT UUOO eURUBDITU®IAO DI oE ODUIG6T AaUUE
eUotesy O6. GEU UE &6‘i1‘00€5R¢ 00606 aUET UAOO A& UO6 1
P00 G000 Ul @0 AUEUO, UEO O0¢p0OpsUO eUUUI &1 UE O §EURUED
eUUA ¢0OUUBUEUUVUEUU DEZ UVaRIVG Gl DOt 6D E 000 da®U &b E HG
UOI o6aoEUEeéeu ¢UBUARAU, aGUU T0U GEUGGUI EGUOs E OF UI ¢
TEGEOUUe BEBOIOBE2 Uy ael UEGUU E ¢ORUOAUT 0O UEU&&OETE ¢
Local Power Station RC“CW:(}’I(}}ISF:!SXT‘UI‘IMI
'l' -> Conventional generation WFs PVs <-- s\‘ .
' 1*5(’3
: D -
' ; “E
(]
: :H; D EC
(] [
; 2\ -
' ( i ) g e
E: \\\77 / ". égﬁ
g <
2. l
@
g ; .
: -,
g 3 .
' L=}
=2 T T :5
g I I I D E
@m0 "
H: t t ¢ ; g
' (]
' I I I I :é
' [ ]
: [17] L E
H i) ) ) (ml fml (ml [} i
] =)
: ‘ % A R b
S 4

\ Controllable Units )
‘~__> . ‘WF PV g *__4

O XBwW XCHYIFF EUWYWOFR FWRFhws 6 2w WF wy ws WI3c u b6 2wwyyYdY.wb6wEYd wOIpUdwYagp W

781190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

(@7
—_ -
m o C g
’ O e3 C =
Coow
@ m
Ce @ﬁ O
- e) Co
C
X
<
G

o

e

- Co O
Cy M o
m O —
(@)
C & (@)
S
B o Fh m»
D

Co
O’ m Cc X0

|
oaUEed 1U0GE &@C@é@éu‘)o‘“e ]
U @Y Q010 @21], [73], [95), UT,00 Ud Al | €EIUOU a
Ep UsT EO aUU U([5m]E[96@e@EEauEE@@/&D%E@/E@&OE@@L‘Ji
Ul EGEOUUY EVUsUEe Gl HGG AEU U0PB0)], iegamsE 8 OedaWivieE
T OUOEGOO A U@ d0dEGE HGGOUOFRDIIBYWBB)UREUVUGT V00U aei U
aO0U0GE QI WA [20]) 4], 6 0BG E WOWEIGBEIORWA Od £ URIT 1

EUUs[E0PFO0).G UE O

- = o> —ilﬁ
m)c<— CFHCom>'|:.
[o)]

w

=

@

Co CC Co CcCeCo Coj @ 7 Co
m ©

(@)

(
s
>

Do £ UET RoHENUGEIHERQIB®EOU ¢1 UEGs0O6, OVOAGZIREDOE&UABAE

EORVAORECEWBG VU T UAEREEDBOOUEE &E ﬂ@@aeﬁ)é&&lml 7010
Oél EolRa @& Ukl WO EO e UE T UEUOB6BODASUO ORIOIDBOD al U
y Ta() (‘)d)i]‘fE 006 UOT UpOe Ul UdbRYT &1 O R
GoaU0@T UUOO Udu WUWE HEPYEF VDB GED RMGEE
ol U0 A& U066 1 UEUODADAMABE HIDBROIWAEI BUUEOD IUEUOooAﬂ

& AlpCel i Ee U060 UpOeEeU6UEEeOUO GUU&YT OUOG, ,UagRO ¢.
& o ¢ O U B apAib o) 0GBR EAGOACDG b OE TUANEE
dU06U0nT aUgibdpespUGad T UEO

Eumeuﬂréwtau OA g

C
O
O
O
)>
=
. C
 C
y O
o

_ Cc @
3 CC D
(@)}

«
«

CiCo ™ Co ™ Cc ™ M
=y
2
C e
Co
v}
O

(@)
CiCy ™ X S O

— &\ CcC
C— — & o

& Etw o
Oﬁ -e; (@)

W O S CiCl Co@ Co Co & Cy —F @ O ¢
oy Co

o
(@)}
—
—

S

GOEGEO UEO 9UBUARAGO A
A UpliopQa 19 ¢OiTURIAG agloEO @ Q0 G U o
JUE Oﬁ@]ollﬂ.ﬁeuéoia@mlﬁ@émlo

- a0y UUOO e

§
Ccs>
C o o

& — e
f—

Ce

— & (C( Co @

o
A
>

< <
o o = o¢-e-6,—¢o;ﬁ{> MOV QO Ny COCSCmoO g & MM C C—

lw) ey
Cc) Co [T © C [T
Co -~
o=
_ﬁ_gf 83\ (@7 >
m» (@}
Co
|l O A
s O g
S
%
Ce
Q
@]

c
)
o &

(@)}
"o CccOaG o™

X

<
@ Gx
o Co O O C o @ O O

Cc Co S
EB\

(@
—_
D

o O ¥ M
& >
(e7 @2 [ - o O () C
o = 4

—
die?

— o G oo M
—_
0 ™ ’
(@)}
> O
[

; OF co > a\ -
® — M (=)

=
[SN

>

(@7

o
2]

e e Ccx1ng o
OO O & C
Co O Sy T O me >

ey
(@F
=
(=2
8o
>
&
&Y
C«
(@}
¢

791 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

Ul @0 AUEU ¢0O6 UEUUgeUOUUE TU ¢Ud AAQEUBDAEEI BT ORD WDBR
10007 U QEUﬁOEBEﬁ@@éﬁ@@ﬂ@é@mmmiﬁﬂﬂﬁék au0o
35.

NII System Operator HPS Operator

Generation

Scheduling

Controllable RES Dispatchable units
(WFs) S

¢ (conventional & HP.

v v

Dispatch orders ;
Set-points & reserves e op( ration
allocation conditions

S - - %

RES external to Conventional
HPS units

CX3Bw FcFYFbCwlpUubwr YFWYds W FW9EsSB63w FYXQFYFhsEwbh3bhaES Ya WU wr YF wy

321. Hip Oa Ol @ ¢oO0GGEOdOT U7 3AUEUOD
UBOBUAIVOET Oiged OO UO6 U6
URQEOSGE W 6T T U0&eRO61T GUE
O YE UET Ol OAOUY BE
@ OB®aET 2300

¢béﬁaé®@mu&m®m@@ummaﬁ g o 00
a o éUE"JGuIJr%"ﬁu|a@EE¢mmiJ§mm‘ﬁ&uwaRéz aEO
[ I 0 AUEUO UO6 HGG T ¢000s T U

W@ O0d6gal0l U0 AU &AH UEYRO® EEIEDUT OO Ao mitel B U

&7 OHA A6 ET TLTEq)cau[’ific‘ﬁme‘JUeUEoEuUEeu neasEUéom.bEaJ@fa HUG
E RO éOEUIIleEUdJIELOO Oiip @ils WU B2 R GUET OpAd5eUVEUO
E

O oo
Co
(@)
Co
(@
&
C
(=)
o
o

E
WWA RIXE é il E @iasale) & dl) 23 O®
a PEO T 900001 T U O
R Ug GoWp@eEBO®, e
0 R HIGEEa ||ELDEALbQJouoEAeaA€J 06 ¢pUED R O 6
C U T 01 &0 A
5

c
\

80190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

GUU6UEe £ ROEGEY O9OEQT UUO

0 e UU Al U @OWwmRY: EG 60 ABUT UG (
O ¢PI40d ABURT ¢ Ud OUGME QR Ukl pailEs BB U001 C g

5

Ba 74U R T

OV @ ¢d00
)}

C
O
(@)
Co
C
(e

w S O C

i o~ o

N OO
Co O O;

O g oo

Ce >

S >

Ce

—_

o

ot

O

>

Co

(@ I'CI'I§
)

[N >

pug
%

O me m» < N
B

Co O
X Co e —_ [
—_ o
Fﬁ‘ -

o Q7 [Tp Fﬁ‘
Co M C¢ —* ¢ m S o

o ® C Cc X — [ M-
N — Cc m - — 7

— Cc™ o T O C
el M So ™

S C™ O o

CC o Co e @@
e o

Co M O Co
m"co [ ) Fﬁ‘-e- Ce

<5
()
Ce
C
=

& Cc
—_
D
e

m-e —
o O

Co S o Ce 04 Co Ce

m 0 @ — Co [TV
- 70O

O O o ™ -

é é UEGEO eU O o i
E I A p06 ¢UoOo6GEZEN UBREBED ¢TI Gt B Ud U e B0
uaoo U Ug ¥ v U obUpbulbeBEEORE O EUEUEUUB U UEL

M = & O Co I

o Co —? m EB\ e e

= O m O O —
(04

oo g OC:e —

mc c © D% my

I:H‘ Co o O &
(@Z

W © < Co 7O Co &
N Cm G Come m
o
O &
(@))

w
¢
Co
X»
(@
o
(@7
m»
D
[\
Cc
m»
C«
pul
Co
Q\
(@7
m»

D

¢
4
m»

C C o))
O
=
C
O

@7 Co
~ o
04 8‘ m»

o
(@)
¢
m

Co
(@)
(ex)
D
e
4 FCF; O mp c
—_ (@Z
[(e]}
—_ [TD

™
(@)
o
T Co &
o Co O
1 S
= ?
>
—, M
5
O e @ ([ex)
g’ (o))
C &
G o
%
Py
(ex)
m»

> e
o 2
C Ce

Cc
B

GER U Ud UABRRIDA0 OlG G A R &)W ES
s EaU0l OUG 1T &5006 O
(0]

Ce

8
&

>
m: O Co S¢S0 On
C e - mo
- C O Cc S &
(@)
o B

¢ o
(]

08 @D OU ¢ OBk B DA C
U¢u UET ¢l UGdEUVIO®, g BURIGED BDD
oVaUgs GUET eUUAGUUC % d 6

Co Co e
e O Ce
m C @ (ex]

y Q)

0]

e

S8
«
3 8
E=2
Cc
—_
O
-eé \
[N
O
o’
[et]
(e
o M g
Co
m
(@}

C @

J

166p & & BErp o @eisd ,0 U

Q% Co (N«
m C C
— @ O
m — <
o & O
> &

Q7

81]19C



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

(@
(e
=4

Q) @¢ D Cc & o

c o
o - ToE ™0 o

— o

> OoXRnC
C m

I D
/ C Co
. —_
<

s

o MmO O

o
b CM CcOr S O Or Cc Ce ™ S0 O

Co
Py
[

%
(@)
Co
ms co
D
Ce
m»
: O E‘j
e
e P
> %9

[}
N Co Or e W\ O
@ M & @¢ m»

; [Th O °
D
e BO
s g:

O
= co
ke

s O
CC ~ g @ m C

e e e o Co Co
Cy S0 >

& >» CcCy O

m — o

js&] Ce
O
C o
Ce
(@]
B c
E=2
m
—_
Py
=
O
@]
Co
;
>
>
[S)
Co
C
>
(@}
[N
D
M

) —

U0 o¢oodbal ETU Oﬁﬁ"

0 0

atlon RORTU QF 611 E aal/R Al U 000 6

é OUOR
¥

)

UE UOT Udu¢O @oid
dT UG EO UEO ¢UdOUBUD
®E U UURInboéePredcive a i
0 & dUT T Eén

Ce ¢ o
-8 C

oM & (SN
€ Ce O’ (o)

 — &4 D

Cc > Co <
& 0P CC O s & O Ce

oM~ C &
O & —
s
rn

> m: C M Ce
o

oo me e >

m S< O O Co

o O & C > B¢

m = Co G >
M

om:ow
>»>e S
g & C >

oS ~"am
e PE

5
i

? e O (n
g8 O (e m? o
N —)

[

By e o8
Ce 9; -

O m

control t MPC),
a0l UEGUC
VE-Nelie]|

)5 C o (e
(o]

Co —
QD

14

Co
a C
=
m»

m»
Co T () (&)

g
O

(@ .
m» 2
, s
%
. o
4
4 i =

Cc ™
—
m»
g C:
ms
— .
O

—;

® O ™
—
Ce
o™ e o > Co
Ce [ =) m C Cc ™ (o7

(07 c O C Cc
m
&
—)
C o
Ce

O o
o —,

=0
o
(@] :
™
e
I
— 6‘ m

w
w
W
-
(4
m
C
m
D
[\N)
Cc
m»
Ce
C\
(@)
=

«

—_
) ﬁ;
o

—_

- M
@

c ™
e
=
7]
C)
m»

e &
By
O C gy M

8

& m’ C
@ m
RoCed
o™
) &
U m) @; N
B
C A C
& <
B &
4 @
e I =
O ©

©)

=

O) ()

m O‘ 04

;S M Co
Co

(ex3 = O
® m

(@

£ &
Q)¢ M I

Co > 7/ ax
C

o1 e 060

Ob c- ed= m|n { qlThermal _'_CThermaI e Thermal G_Thermal C+res p5+ C sl}cl (65)

euavoo 0¢éaanaéﬁéé ORT HGEB), U p OBOEL & Ub

éu
U@Odo GKeEiE U0 ¢tOdd Uepd UG EAAUOUUE T U0 UO Ui Usa
EO

Chro= % & 8FY) (66)

OET &1 E o661 0¢0O6EGE, O QYEURUEBEGULBO U006
b0 UO wpelbd ¢(OPDUAGOGGBEOBROE U 7

82190



G0 59 Q¢ DZGP QQ dzo G OQ Ng dzdzD¥& A dzii «

e/£l 6Y EO UE agUEGEO UpuUd WAERA A ED@D F G0 (W0 GGEl E 6 E
UpA£de VUEUO EaRUOOOU ol BOGWEN O o6 ¢Em@@@ﬁ@®mm®®ao, U0

el MedoduGEn,EON §iOd Wd URBWG sa UE UO ¢oUAT UUEed euaUOO0
pO0O6 UPEaAUBUI UUUE O o6aoEuEeud ¢UOUARAUO AEU UE 1 UEI
UEe Ol Eeu enaUlOO6, UO O9p0sO &U Uio9pEBOVUUs UET 01 11
EUBUBRUBUUE UV 20 ROSPIBEID UOo6epyWOEOoE U (BH), EWIOaE&ASGO6 |
TU0&L& UU euGUE URT T OE¢ail 1TUOUUal EUGT RUI ADRGEO UO6 ¢

332108 0aUAEO U1 ®0AUEUO

gO EaOaUAEO Ul @0 AUEUO UO6 o0 USm U AT Ta0® (DT 10AKMAO BhauF U
UET U¢OdDOUGEGE Ul &5 AUEU GedaRRRY HIOGIGA UshdiE oUIDE Riloe UeoAr U
HGGET £ ¢UVd 6000 2URVIBO BIPL.00

ar.+akr. ®, B, B PR aF (68)

ul t, h h
3322DAOEOOEGT O 1 UEUOB6O0AsUO o6adEUEenT aUUeY Ol
GEVUUBEBUUORAEE UO6 ¢00al 1 UUOO &I UUTEO Y O1T £AZuRT, Asl UL
aoaU@y BU@adsalE eUE 1T UVaAIUE o6¢urE UO6 UBD UURT Eeée,
eU0UU0UT UT DT UTRT TO1 £AURT UO6 HGG RROEGUA GO0 UO ¢00
d0UT EGUEe A UGUBITUGET O. nGULGO, wmwimﬁﬁMEﬁﬁ@EuOOqu
dOoUATET U aUIUEGUOOOPEGED T UTAaA OTUUO o6¢EOE UU RU
71Ol £AUUDO UO6 HGG, E UUOIEeg 01T 0O1T @ eUulUl OV @O ¢ 0o U¢o
UT EUsU AEU Ol uéel EdOCAAIOIUUGWA VRGO RROGOUBEM EGY ud UE
pO06 @&U UET o1 OpOEQGUE, 0¢E00é¢61000¢@wwmuéuwm|oaa
UGRUUBEEe® UEURUgGOEGE URT Go61 EGURGGOT UOs6 aUUe&T OU, a4
Gol UAE UE utEUoseni o6l GE UEO UEUUUoREEDO B8O0OUHODAT BT EC
I F VUl geOE HOREVODDIODOUYT OT RT 1 O1 £AURT ¢UBUARAC

B0
&
—_ (o)) C* ‘O¢ @l
z
(0]
&

GAuUVE R Ul RUeHEIRADDOEESE OE (Ind WH.dabik d&1 U, E

61 OlTEed ¢UOUARAY eA2 U HGG U0O6 Go6GUGTI UUOO, ¢06 ¢00
e0UUT OV gb ¢$0O6 &U UGPOGUUsI UE O FEURUEDBEGUGO U0O6 Goal
UEUT 6 G@RY.BDH U0 EOB)RIUEDOsaUVUE UO TV &@AEAUO UrY OO UEO eUUUI
g0 1T¢00Ugs TU TU0UBT AAIESD E OFBGB@Y o0 GNGH0 dEetiaRab. 1 U Al
HG62RUE Ul UUR& U ) UOUT. OV @ UET ¢UdsOuO eUUUI OV @

“'ﬂuwh (69)
Ph,t ¢ I:?_;]uar,h (70)
P ¢, &R, Hu U (7

2t gin{Erl oy (72)

83| 19¢



G0 59 Q¢ DZGP QQ dzo G OQ Ng dzdzD¥& A dzii «

o

DE) U0 EQyB)IaRY®e) Ui Od OUT UET eU0UUIT OV @ UEO ¢o0adUd&UsGU
Od66a0l UU aU|Um%w@mmmEm&@LJmm&wmwOéﬁﬁﬁﬁﬁéaéoi OET O
pUVds0OU0 GUBABEDIE UEUeOGEYVE Ul @3AU0EU AEU UET eU0OUUT OV
UsRUT UpOdOUGEGE UO6 HGG 0¢n U079 ¢ BOUE OO WAOVE 1 BRE OB
e0UUT OV gb, UD6 AHGBO s LB ARWEAIUDBDO@GEUVE G, BT HD 07 20 AUVE
dUDEQy®RIUE®o alar (O WWEO T E VT UUGGUY UTEO U1l @0 AUEUDO U006
U086 eUE UEO UOEPI 01 UpOodUGEGESO Ul UO uteelos0O
E;“’q: 1 16 '@1 Fh’? EX t?2 (73
Esjllq:E:ffer (74)
P, CEY (75)
x, =B 4, R% &R, (76)
t t

g el Ol EOENQMNED OOV U AWd OBBOGHE e AUEUO U066 HGG Udu UOC
U0 OgOBOT 00 Us |u 6pUVOdAUST UE UET URGE Waxs VEAEGUE E

UEUGGUITw@IVEN GIOEVUUE T U ¢0O0ABUTTUUEGUUSs UUBUUROBOIE ¢ U
p000/ U0 UO ugeloaO UO6 TEGEOU.

3323DAOEOOENT O ¢UBUARARAIWEGHLER 0T ¢ AdoeRI

DE ¢ U0 E@pLRBIOPHEU UOI ¢00
aed U@ UUOO, UVeU U

UE UOT¢ADdEDDEGT OU Uﬂhiéé(‘)&éfnb@fzﬁhﬁebb EUUO¢ al OUUE é
(79. D£EO 0 o6 AU G Ui 3 U

61T VUG » O 0 U G BHEA UEDT TEREADO 6polRalU
U06 Go6GUGT UUOO GUdIp@OAT DOELELVBRBET ®UUA UET U OddUGEND
tgéelUs0O0, aGUU TU Ul UE UVUGEeU® E UbdOGOUUUEGE URI HGG
o0UT UoeUU UGUEUUSUUE. DABOBIGIUEIEEE] Ee At | ¢l ARAG O
Ge0U@GT VUOO T UENT VUBEVURUUMWGBET ¢ UBUARA
P};anmath PLt _'a p;i > ( ijn EISD ank_'_ esyn)+ aﬁ (78)
h u U,

gl UG OdoEe Al 6ITADY E@TD ¢ Ud E O E WhH@IhoulE Ul D & BIQUEREAT EV OO
107 aA&l OT UUob QGUE@@TOMESECWH%QR@OMMO URT UEU&&GETR
e0UUT OV ¥ HGG UO6 G6GUGT UUDO.

~ N\ « pd « Y w w N W AN [y ~ (e} ~ ~ ~
34. §0OV O po0al oy UUOGDOU 08 A s U GEOT U2

W N N W po3 ~ ~ o Lo al

d0O0O0O0T OEGUGURI
gO GoT OTEelu 101 Ui O ¢06 uOT UsUUBDoARD QT ABRIG OF Os R
dU006Gs UG BUBET VelWEs UG UG E@ U ROO U066 ¢daU006 UPEGPeU
ael UEGUE &1 UUTE eUE GuoUEGE URI YOI £ZuRT 006 UsUUT OI
EOEUEOOSRT ¢0O6 &xUUE O JEURUEODEGUOAUDOa@VLOOOE ST WYGG,
po06 0T O RAEOD, VR EOEG D EEBRE EUVURUSOEGE URIT, @6l EaURGE
UT EOQT OAGU UpdOaudeni Wha) aaicE EEe OU ¢UBUARAOQU QUUs U
10UV aA&l OUUUE eUUb6 UBROT o6¢UFrE O UpOeUl UdRT & OO RUDB L

841190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

Gl EGUGGUO U1 ®2AROT UUE 1T 0T0 WoouROI UdWEUODOAEURDBED |
Goea U@ UULOO
QO T0&eOouol OAsU UEUT UARAGO ¢d0GO0T OEG G WRI® e RIGUdY naU
3. gOREé A 0@@@mu@ﬂuﬂn&mEuRl » 06 ¢DB©6GEQ&6EEO GUEO |
33 @UROOGROODOOD4a0OT UU all UEGUOGOBEGED eUE ¢0O0UAAgA
» 06 GEDTEAUUUE Uoui U0 QIAT OF WRIOGE o3& ul U U0 UURT OOEe
T Ol £uRI UEOU&O HPadl GGy éUeOééGGE OO ¢1 A1 O &1 UUT E
ﬁaTaDUEéai T Ol £uRT UO6 GoaU@T UUOO eUE UERI 01 UOIT &0
OTUO§®®UT@D®®anw¢UﬁU® UE m&augm&mawmﬂmw@w@ Fe g
UEUROsOAEDU UE ¢ 00 UGGENUED @ EOU U Wisdindddd O HF WO OGO 6
GB G661 &«RUEU O J Ul UeUROET &1 O ¢dual ETYU OQOKDz AEU
ET @000 (U071 uolE UEURUgOEGE), @&UROOI UUO U1 UeOR
HGG. DA AT EI ual ET0 UGRUUBEe@dO UWEURUBOEGEOD
UO01 O 0UB VO 0o 1 W aOEU@BED ¢EU ceabpUAl .FRU iGe UG ¢ U
Up UT UT UT a A&l 0U UOREe A 365 (00 &0
(a)
DAS P -
{ DAS :Day Ahead Scheduling
B i HPSID :HPS Internal Dispatch
iotr 120 or 24™ interval
UC-ED
[ HPSs dispatching }
t=1

(C) m
HPSID | | forall
| [ HPSs

Declaration:

Offers
Forecasts

t:: final
conventiona] [ Se———
units load
dispatch

N A N T - T B o~ W v A v 2~ 0 W 9 ~ ° < [
35. KTuuUvauilT ul U aQuUl A6EU éUE UEUOUGBI @i L
DAUdUe AUR &U ¢UBOGGEUGUOUT eUVEORW TWAG ed WieoAdWad &
®l UUTEO eUE GuUuoUEGEO URIUGUQIT (BIDETAEDIH B AG it OEe UEe U
dpUdO6HIGA GEUGUORT 1T UAUVeal

GU 0l U0 00U 071 00U0auT 0T U GUT ABEU, &202RKR06 00 HGHEYE RO a A&
UAeUUU0GUEYT @l E EGRUO ORI a&bnéémwmwﬁséﬁmﬁ@&@mmﬁmém/
GUUéTOTMM@¢E¢Té6T,mieURnu@uME 60p OROURUEe c@2 &1 UUT EO

30606 V0UUE JTUTETU GU eUUAGUUGE T oROOVO UVUGUUOLVBUOD.

gl UGOBEe &£ 10 UEO UGEUT Oddaa 0BRGN G ¢etasd belUDeRs aliidd s 00 0T
DEAO Go6AeUVUedET &l U, 01 00UAa0Oi UUE HGG URT O0¢OsRI E ¢t
UpOel ODEGUEe A Ul OEOI Be £ RO . @y Ui £/ & al0UeT OUO (al
geludoeUaGT 0 U060 (aGUITUMDE Ue A8 e2RIEA®OWA) . HIGG UGEUBUGT O

85| 19¢



G0 59 Q¢ DZGP QQ dzo G OQ Ng dzdzD¥& A dzii «

UAeUOUU0GUEY &1 U0 EGRUsO gDXK, OE 0¢p0OsU0O G661 taedI UUE T U
TUAO. KoEW I AMODA RBEG suUEUO UAAGET &Il EO EGRUOO UIl £ UE
(6. R. a0l AOEU 0. 1,.,0@. 3oax0RHE OB OEpe O@AE] ¢ 01 25 AU
G 0WIaA G UEBEOR®OGaA0OEDS TU Usl UE A& OaU Go6AedsOGET 0O,
GO 0l U0 UEO eWRBVGIWEN WEXE U0 aUGUEUQPOWpiodaewm a EO U
T oU00U0B60UO UUﬁTO|OMmMQMEuO@UMQTEéé@rouoﬁoééé RROEUEEe
1000 WAIO UARAGO GUET UAAGEYT &l E EGRU QO UAAGEY &l E Ul &0
GdU0 RABOA GUET UAAGEYT & E EGRU, Ula O avuetud UuuoOn
eUE UVUeGUOUEGEO UEO 1 ¢UUUBsUO 1T UV aAl UUUE 6000 T U 80%
Q UAeUUUGUEY &l E EARUDGRIURI ¢ WO WER Wid> Okia OUUUE T U UO 95%
EGRUOO URT g/ Dz UO6UASGU @WEETUD OO %E WOEVUOO URT a/ G aUlU
T0U Usl UE UGEeUY E Oo0oeOl OAEed UEURUGOEGE URT gDK UO«
UeU@ 1T UYTaAl UUUE o6¢utE Uu UOT QYEURUEBEGU®Z UO6 GouaUlg
HGG, Ul Tl £AUVURBY BETUEDU ¢do00GUoe0saU0 Ul 0 AUEUDO E 09 0s
UAAGEYT @& EO EGRUOO Udo6 GUUEY OC
CBUYOIVYopLOIQUWUFYLWUT Y bOFU w,

GUOT A E P™ [MW] P [MW] RM [MW] E, [MWh] E™ [H ¢, [%]

H.1 10 15 - 100 7 80%

H.2 20 30 - 200 7 80%

H.3 30 45 - 300 7 80%

H.4 40 60 - 400 7 80%

H.5 10 - 28 100 7 80%

H.6 20 - 56 200 7 80%

H.7 30 - 84 300 7 80%

H.8 40 - 112 400 7 80%

H.9 10 7.5 14 100 7 80%

H.10 20 15 28 200 7 80%

H.11 30 22.5 42 300 7 80%

H.12 40 30 56 400 7 80%

Ly A A N\

36. g OUUT &N Waldia EBEIDO6 8 Ag UO

AUR 88U ¢UBOBGEUGUOUT UU UpOUUOT &G UUU 1T UEUOBBAS
(07T OEU TU UsUQZ sp.PRRHUID OG G)yEa U B0 (WEAGET 00O |

el EMWERIARRUID G BOEAOd s U0, UEI Uu @ ¢0Q &0l U0 BEAEsME 0D aQd 3,

)

o = m o I cc bl

i—\ O Cc Ce>» >» QO ©
—_ C

(@)

o~
)

m»

O
B
=
m/
Co
C
@:
Ce
C
(@F
3 O)
C o
Ce
(@]
O/
(@)}
Co
(Y
Ce
<
@)
(®)

C";U‘_"ﬁfo 00 © Cc S Co Co 7
> o
>
T Ce Co

[®)
o O [TI
ad 1> Co
Qs —

(@)
= O

— O; >)
D

Co
(@)
Qs D

86190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

Pu,t Pw,t E Ph,t P Loyt E Zp
pu.t
u w h ’ w h

2 100

=3

]

Q

18' 50

=]

2

: 0
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168

hours

§ 100

=3

.

‘2 50

Q

=]

<

o

—
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168

hours

=)

g 100

=3

:

‘2 50

Q

<

o

—

=

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

X87uw” QF 3 W3adwlYws WBawIChFO63FF Wawhabs Es Vs WU w af WY ¢
YFWH YD YOV U Qw poé Aw | ' -4 wYroBWohws ¥V & F uapwk Gy W U SHNUikel e
QwwadC4sKI3CUMEbH Yo WY wt Y w

o

Ul OURgaURT (T UVUeed AdUl 1T 0) Q ¢UBUUYOEGE UsU@ Usi UE U
HGG. KoE¢pl @01, E ¢UOUARAG URT g/ Dz UeUuOURKGIGU ¢ O6 o6
UpEd0UAaVOUUE UbT EUEe A Udu UET ¢UdBOB6GHU URT HGG aUO @
U UARAGO (URTU ¢OAGEIT O ROGTU) GUsI OUUE 1Y UEQT Ol OUE
G0l U606, RROGO HGG. O aUGEeg UoUBUBBRD A W@HODEE U0 Ea L
pUBO6GEUGBUOUT UU UpOUUT &Y UUU UEO UVUGGEUO 1T UEUOO6OAS
UBEO TUAO GUE RUI A5RGE UQwn6 wepd UG EG OIE Gl UBeEd® Epal oOI0A Ris
UEO Ui UEBUUEe A& U661 ET 2 EO U6UTETsUO ¢0O6 ¢0O0GUBUUE I
UORT O1 OAs U0 Go6GGROUGBUGT ¢Ob6 w0l U1 UERd O apllsdER O 60£& QU 6
GoAeUedET & U, E Uob1 ET &l EQOTRIT 1 TVDOARBRIORIRTIOTHIAR GUET
UGUGOUVUEGT U¢ OGB3s G TuIARE heli QU E OTﬁ“iéo UUE UT Ui UBUQGUR
O HGG T ¢00Us UR aieolt GiAl &l @ EURg s OB 01 006 GoeG U@ DUOO 13
pO06 TUHPUBT OUT UO 50 %.

360 UOEGQI 01 GEVTUIUEeg oUBUCKRIEOE, ¢0Oa) ¢50BUQBYE VB
po008 G000 Ul @0 AUEUO URT HGG eUUUT &1 O GUE 01T Uud UOs
GrROGUT OT OEUYT OddGU, RROsO TU AT OUUE UEAEO®OEGE T UOUUT O
gO AUAOI 0O UsUu Usl UB WeEiu miiAelRa @8 EUIoBOXIGEAREGCE UUE
HGG OGUgsl 061 1T U eUUUT &1 OTUUE eUUA ¢d00WNpREBUBEDE G UE
UEUOEG URD@EL. 6 A0 eUUA aAGE G667 aUsl UE AEUUs OE UEL
eUotst O6 UO6 TEGEOU ¢O6 eUUW UAmU OBGHET adl4&lUs tel) UGED Oa &
UEO UedEauUlUBUO T O Aieseld Ut U E€& URDEICET Oip OEDDT VUE, 1T 0

87]19C



G0 59 Q¢ DZG QQ dzo G OQ Ng dzdzD¥& A dzii «

rryr [MW]

— DRI PRl
ug Uy uely

'
=)
T

MW

up
pr

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

. [MW]

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

XU cu2r CwWwYwWYEHEIOGPERN WOT OnudOoYdwYwpwba4sdYaFFKUws WD
wFYw4s OYwQIn QFF 3 FF E w O ouxVish g bVHaN i oy YA qUEYaae RHIR (F G i o A w, -
GwYs YYOYU wr YF wopto B a W Wk SHUDRFEHIOY U wuQwwa CMV2C U wF b X s WY wt

[e]
—_

@i O 8 o Akkoq 1 O aAl.ED peazana\mgan

GDo A
U000 .¢ U6 ARAEB OPUD @ AR © |
UUE GUET o¢000G¢ A2 UEU l‘J‘l‘U

. ) 51 o

3

m»
¢ Co —*
2 T

S om
S

>
4
)
—_
)

)

2

oo >»0

8
Qé

U

4

Cc S C C
e O o m —*
O OO >
o
o QS O O
a;\ —_ o — m
v CoC O
Ce C Com —
m Qs M O (@%
S % 4§f 8
)Eo

m =
(@)
R=a
m»
=
B
o
B
—_
c o
e

g

9
, &
(a=
m»
™
h-)

) =% Co

O
Lo & m

}) Co

. O O
m <
™ 4
Q ©

U 6T UT OO HGG e UUUIT el 04
EUo Wi AlRRAezE) CARONCH eugddd ¢ 06 OU E

ooy oA

O YEET UTWUKIATES ABIEOEO ¢ o OG0 G Obl AOE (BOBE
.g/Dz Oelud HGG

O
D
)
me o &
C o 7 Coor
o &

: Cc O Pﬁ\ -
o

- CC Cce
~ /| O MY Co Co [Th [TH O
(@
m» C
o2 c
m- 4 , o
- (@)
c .
B,
(ex)

Qe B

C

—_
B W Co
—_

Co O

m oy o Co -

- &2 « Co
= M g: )

o

—_ E

(@7 O’

> Q)

[ [T O
(@]
LM o
g
O

Co ©
< 8\ o O) [et]
)

3

cC QO Ce pO

“EI 04_9_ o O
= Tocoh

«
>
g
s
4

—_— CI

- -

m g«

OcCcmp & S

e o e o

o ©mc N
mce S aw

S O > o ot —

OO O Y Mmr
o O o
8

—_

—)
o P
(@F
—)
C
Ce
m»

/
A URT w00 ¢d3O0OEAQUY U1 RI
EYOUECU ¢“RUOAE’JT(“)U(’

O ¢ O([101d 11142). E SARGIGLEY E eGe O ¢
UR&eU0s ¢EO U¢OUU|OGTUU

E-G-E Co @

88190



G0 59 Q¢ DZG QQ dzo G OQ Ng dzdzD¥& A dzii «

m»

’@@@uABuﬂl ¢.F
e

- &
8 — C

o~
‘B) > Oﬁ

(o]
N
o’
¢
Co
pull
C
(@)
(@Y
mp
D
[\N)

o

S o
(O vl N

405

C© » = o

TR OO g,
(@7 o o —
= c

Me & ©

o0~ O T M Oy TI'I P
Mm > C o

— O M > O e @ m
(SN

S o 7o

Q
—_
e c
m m
(@)
(@)
O c o
B
o m
(@)
O’ [e=c?
C

CC@@ C~™ TP S OO W Co Co ¢
(e
(@Z
(@)
Co

CCC™>»C C o
DT OMO O S N

o
w
© CCC
 mm m c e C
Co Co
m: C C
O Q8 o o M = C
. o
¢

< m
o >
o’
)

(@)
C
Co \
m =

=X
(@)
¢E
)
Co
e
(et
Co
T
O
rO

oo
Co O

—_
o O
%

Cc O &

Ce [T»
&
m»

Eo—o o6
Fﬁ\ - s m: — & = [Tp
o i o &

Co
Coam
m»

Y
cco ©
(e

SN

=Y

ey
(@ e —)  —
O — o
(@)
® e -
Py
o Co Co
'O I-n) C

O O
©

4
>
4

S Co X¢
o—-e c¥opoec mmecococo—mo R
O¢ Ce TP
O) C§ =
o Co ag\
e C @‘
D

O mr
D

'S
o
1
2
.

Py,
[\
o

T

0 | Il | | I Il Il @I
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

40

20

-Ph,t

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

DE" 20
0 L 1 /\ /"I 1 1 1 @I

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

CXWWF YRAWwWWIOSHhC w023 WHEY wr Yo Y2WS EY ws W3 w, FYX QF Yok uEALS YaUh
CouWscyYw4sKboOHAWW Y ACH L wVF WULOY Y Quw oo Aw, ' -4 wYoBAlUhe
YF Wu FrEsW e Wh s5YuEFai0dl wQwwa €4 K 2MW.wF b X s WU wt Y w

89| 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

- 100%
80%
60%
40%
20%

SoC[%]

100%
80%
60%
A\ 40%
Y 20%

0%
156 168

SoC[%]

0 12 24 36 48 60 72 84 96 108

100%

60%
40%
20%

0%
108 120 132 144 156 168

SoC[%]

B¢ [MWh]

hours

C X400 3 F WwWIOSChC Wy FYGKbF4 €U wwiE Vs oE @@ i O kup 408 wWE O dk ¥ wcp

YFWH YD YOV U Qw poé Aw | ' -4 wYroBWohws ¥V & F uapwk Gy W U SNkl e
QwwadC4sKI3CUMEbH Yo WY wt Y w

Ul @5 A0EU gDK ¢ 06 UPOeEeUUUOUUE GUEO T oUUUBSUO UDOB HI
ROOGT U GEYUOUEQT OT UUE OE U¢O006t UEDO UEU&2GETEO Ul ®d0AUI
AdUT T @ U¢ UE 8®ipalaitdl UitstadlhdtgetSQQ UEO T ¢ UUUB s U0 & A8 U RO
GUEAY @.

2, Do

U1 Gi

—_

#IERADY 07 WAL O T &d C
o Ul ®0AUEU gDXK U

Co
ms C Ce
T [T
\ - E
(7=}
>

D
[ S e Y Y

Cc Q1
M e e O O
D
O S C C M =&
o o Co
> e o

ecaodXkmoaoa—otko oD
o
4 .
Cc @y Co Ce

C C C Coo
m-e O C — e B ® O
m: — O c, S O — ITh M C¢ S —*
m

Co O
(@Z
=2

0] OE
D O UpUDe@GHOG, Ub 01 é aUEO U¢al UE
eGUOUEGEO URT 1T ¢oUUWUIEMEGCRUPEU VA EDHANDIDG sHicT 0O GO9p Os O
O0UT &1 OOUUE @GoaUEYTUUEeA eUUA UEO aodoUuUEI &0 UERT &0
edl EOGGUE UEO 01 U0UOT &6 &UUUI O1 0 é60 6K 70 Ul @0 AUEU

Co — Co Cc@Q Co ™ Col@ —*

o0 GRD( U) ¢ WdlED UWEs ¢ VGO oo UBpiBe OUB6 eVeL UBd B0 UG EY
EOl Ee g0 oHpdidlhA REBOD U2l UGT U UEO ¢UBEUUO6O O&F ET OU UE
T0OT &6 eU0UUT OT @6 T U EeUl OpOEOQUEUDNEUUYPDSUVUEOUEB LD &
Ul BOB UEGO Gl BT @0000 opaelp@iERD 0BG ¢oaU00O 36 adUO UE
auoy AUUOD AlUET p T U UYT GUT 6a0l OUE &1 UOT U6 U Ood06TF UE

90190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

CcC O ©
—_
0 ™

Ce ™

O
0

DoRA@RANGE), UO U¢s6000 GUOUEGED U

Tuatr 0 T 00Usal ¢06 UoEaA 1 OUUEE UOpulE

) I @’beri teollel aCE &i ubEICE GiEpAD U Ud s UO U

RO EEBEE | ET U, OE U Odd6TF UED

—
— Oi

B o
c

UUE GRUUEeée £ @RIOBEIDS.E 4G a1 Q) U0 GCRped
0600 U006 HGG ¢ 06 U RIOL@HEDUE &
“““““ d U0 UGRDOWU) Ué BRE @a)U,
eUUE aAkGE U¢u UET ¢UBUARAG UEO
Ri U EUe &83Gikip ROR g aibced Ud UUE © )
0 WGERUo (0§ ¢ gedlRGCEE eW&Es Oua O
70 UEO @RasLI)ES OUY U E

O

S>>y TG
m < Co — C« Gg = C
m: O

, & & O

e €
pul] 9)
Co O §

=
o ®
ﬁx Ce -
C
Ce

D
Cov o C 04 O, pul o Co
ooorcCem

o

CcCe O & Cc O O

(S
ch
&
(S
=3
&R
&
@
[
py)

o O
» Co B — C Tk

PRRS N
(@7
D

R =
[

Ce
C M

—_

oo O & SO S0 & TP g C
Cc

-\] C e >»C M Ce e X
- m @ m O~ © Cc[Tr

Ce
m: m» (@

Co©
Py,

?B\ ™
Co

Co

—_

g
o

W A 77 A\ ~r - - N\

RO @ WA U@ G EU a A£G E

)
o

w
(@)

-
m
©
=
-

[t
C

- My
—_

Ce

—_

m»

@]

c

Co 3,

© m

C Co
™ — O
o
- O mr
o
(O N e
S C o
= 2
<

o’
—
<

Co
(@)
R > CcT C

C

¢
[}
c

(@Y
Ce
Co

(@4

mf O C O C O
— O
Co
>
MM
D

—
4 g

- o7 G N

- Cc S Co O w
m Cc Cc > C O

C o> C E'g
Co

C O o [
\o¢m4|-n,<:a'e' S m

O™ Mmoo o &

D
[ani}
> -
E)
B
%
@;
>
D
s
=

o >e Coe
(@]

(@)
m ® « [T
- = CCc®»® m

c Fﬁ‘ U~
« B =

Co & Cy Co 1
- O O
L
N

[

[o¢]
Ca
(SIS
—)

Co o
g
34
|_\

—~

©Q
Cy Co Co = > T
T My

L O®
oM < o

o
C
(@
_
o
M
Co
y @)
;4
o7
=8
=2
o’
\ ﬁé
@B
(@)
=4
E)
m»
(@]
=
£
(@)
@
[0}
o
=
8
)

"G ®Oo T e e Uk
- e R No RN

4

X C M Or€ Co Gx Co Cc M

S
c
(@}

91]19C



G0 59 Q¢ DZG QQ dzo G OQ Ng dzdzD¥& A dzii «

S X
e 2
8 =
3 3
N 3
S g
@ @
L L
= =
P}fuar [MW]
15%
X 10%
3
8
AR
0% | | ©, |
20 30 40 10 20 30 40
P’i]uar [MW] P}fuar [MW]

XY AW I EHBFYwWyFQhya3bhCw ‘" wbh23bgE4LYsWUdOwpd Aws KwFbs Cw
YFWUHUFFEQwWwYYdYWOwWEY wf YFWpR AWQIEHFYwWws Cw®P33YbbpsQ03CwWwOIK
C Bw

I conv. [ hps
100%

80%
60% -
40%
20% -

base  wf' wfP® wfP wf pe!® P p® pe'® both!® both® both® both™
HPS configuration

N A A )

wind-based HPS pv-based HPS wind-pv-based HPS

X822y 24503 WXEWIB6A3wbh3450YIFFYyAws WIAcu 63w F YF w 3Bt Oy WOHC
b2bgE4Ys WY woFYwpruQUuwsFU®wFYs WAt ybOFUw, ' | ws W3aw

M S O O
;)

m o O O O
o
;-

D
O

O C 0O Co =

— B X

CC Cce

=t O
- O

E:_E

P P Uy

i GO0 ILaG 1

92190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

20 AUER O gOU B4 AIOEA
U066 ¢d0RUOAUT OUO A
¢ o O GEXIdLG T UE¢ob Ul:'é Ve U calu il ¢

Co
o &
Co [TV
m
Co

- o
o =
; c
m: O

Co D ©
m o o
=

<
Co

&

S}

(=

8

pull

@)

o=

&

Q

o D
&( Ccm Cce O Ce
) Co O 04 (@}

SN =3
D — Ce [

?B\
Co

o o 2 PN 0, w

O M o Come

<
S o &
C o e} e my @ Co

[p))
FH‘-G- B CcCm O

o~ B M O O
4 o

T T RO

(@]
[@x)
—
(@)
(e
Ce
Qa»
o=
Coc
m y

m > g
o C o

> -

m Ce
O =
o >

Cc» Coe Co
O m ©&

B
,

Co Cc & —™ 8\ mQ<S Co e

@]

Co O

c

C

C

i o O
<

G

—“ <o 0

Co

m = QO C @
ol

)
(

Co
Ce
¢

N — o

Co Cp
g

o e — o

e oo e e

m: o = O M

o C Fﬁ‘ ® Cv O
g Cc o

A=A Y

[S) O C¢ ﬁ; —
Py C

)
5
«
3
>
3
3

o
(4

_,C,
es
C

i
1y
M

O 2

- Co )
(@)

= Cd Cc O
me & » Co O
=Y
& e

m 0 C Co
o < QM §<
\ -0 &
s O

a»
MMC S e >

o~ omg
2 SN SR« T 7

o
o

SN eNe -1 =
e

&

&

& = -

(@)
o M Co

L00% I conv. [ wf pv I hps
0 T H H

80% E E E

60%
40%
20%

base wfl(] waO waO wf40 pvl[) pv2[) p7.)30 pU40 bOthlU boch(] both3(] both4(]
HPS configuration

N A A 4

wind-based HPS pv-based HPS wind-pv-based HPS

. EBWob3sYbCwWOIOUwWOF YV Wo w4 Qlows Vs Wi wooF Bup M QU ws FUwyF Vs Wd

93] 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

130
129
z
Z 128
* 197
PV ===@== both
‘ 196 - - D@,
20 30 40 10 20 30 40
Ijlfudl [MW} P}i)‘uu? [MW]
- 0%
@ & [ @
————————————— T 5%
83 -10%
83
ElS -15%
T3
£ o -20%
S)
. . O -25% ‘ -
20 30 40 10 20 30 40
Ijii/u(lT [MW} P}fﬂ.(l"’ [MW]

. XBepY AW S EbFYwsy QO6bCwWF pbsWadwba3bsEsS Y WHwyYdWwaboYw, '

FpbsWiws Qs FFELwYYd Y e ws K Qw9 F Y 1Y wiCQOO b6 & Qb QWws Q3
X640 w, * , OwoFYwprhQUuws FUBMWMFYS W4t ¥y bOFUw, ', wg Waw

0790 0auUEOOsAaUVUE UE Go6il OlEed VT USRUE UO6 besinegdsdl 06 0 @6 U

g ;
asusual-BAU) UO GUT A6EO T UEUO60AsUO UPOO ﬂ»ﬁfmﬂuééﬁﬂﬁ']béloéq)l
Uétso) DAS Al 1 ET U, AEU ﬁ@i’Eé’EﬁémtﬁlOaEuDUh Fl UEOBUGG (0T 4
6T OT Eeu 1T00U0aATEUD euGUOOal ) avaEr ¢@ U &WARARA & @ DX
Uq:anrE(“)U‘u"JTE() aUET UE|QFlT&@E@@@@Lﬁ&EﬁﬁJﬁél}JGM)E}uOo/EO (
10OV aA& OOUE mpur E GUET
base_
SCT = Cbase I (79)
8760 . "
Cbase: a (CtThermaI 'fCWfS |Pt Cp_y_s R/t): (80)
t=1
8.7.60 . .
Ci = a (Ct‘l':ermal _'Cw'fs mi Cp_y_s E\’,ti,() (81)
t=1
CThermaI Cv‘:etr’mal _'(;l;l'lgtiermal d‘l;hiermal q Therrr (82)
GU eA£ U0 ¢oUOMBGRAZ WS, Uld WE 00 4@iBeOVGOE] £ Uou 5% AEU T E
UEUT OBEOGHGG eUE T U ¢0O0OGUAAgaUE @ eUE 1TU0U¢UBI £ UO 2
UAABEYT @ E EGRU UEQI UEE 2ORGRMAUHVOWEY U6 UUE W UE 0O U1 E
euaUOO G067 aUUEegd ¢UBUARAQGO UsiT A1 UE T U UET UUOT EGE
UpOugsuUOUUE GUE 1 UEUO60AsU URT G667 aUUEeal 11 O1 £ZuRT G
0T UA& GUET UURT EeA&£ Ul AREG UEE G UeT o6 UG EGRO® @EOd DA R £
Upd UET ¢UBUARAG UO6 HGG. giUGOdEeA TU UEO Ue ¢ O ¢ &
70 UET UOUOTEGE UEO uWEUOS G Uc&BRRAAUNIBRO HEBGEN DU E 0 & DU E WU
UEUGOBUVUEe £ oA R Ul 20%, UIEGRUOOTUUOG UU ¢UBEAUI I
Ul £Ap U671 E URT HGG

941190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

372.g¢ OUUIT 2 RUUBIEBRU O ¢isLs UO

Dzed U1 U006 UT UT VT UY U1 06 Oi £R O@iBaAaEHEGEE O . 7@ UET U

pUdbUe AUR UT OUAaUVUUE E UVUGRUUDEey TWEUGobBAsUoOEEVEE

UpOuOUEeuUEUU eA£ U0 GUU&T OU eUE O Udbu¢pOO UTEOPOBELDNEC

gDK UO61T EOI OAaT UUO eUUAITEIO60 ulpgelUOd

AGR5( W VUEe OT s ABIIEDD OH OBOo6t UEO 90 RUOAURMB VU EUR &l E

HGG. a¢RO UsORA O EIEADTAE 0O HEHUARDHHEOWUD 6 0O T U ET OUI
. £ G -

U¢u ~UD% AEW Od 4 EBGE & eRIEOG U Ud T OUT OdEUE
G00&7T 00 ¢ 9® aMwW. U O4ROOE U¢9Odd 4T /

GRA@ILI ¢ UUUBsUO eo6UVUBE VEGPBRHWOUUGO IO RPUTEI D008 0)
TO0¢UBT T UUOG a0 eUI sU oUBEOURGE UO 20% UEO UuUEUE &GE
UT EOPOBEGE UEO ¢0RUOCAUT 0O UEU&&GEY HEOUAN @@ UEUO gD
Gol uoAZaBoUEGUUGUO UURT Ol OAsUO gDXK. GUEIR4® Ud HEURGE U
UpOdogD#Es G e OT UUE AUBR GUO 10% UEO GABROEE&IEEDEUE &
EGRUOO U006 GUUEY OO0, Ul Ou ORRITHIGO® DBO GWBE U 6 Hd RO o i WEX
G617 ¢1 EORT UUEe &0 UURT Ol OAsUO gDK.
Q Ul OUUBE UuUOGEGRBDA GUGHEGYAIBEODEEODT UpEaVaUEGT UUUE
Uou UOT a6l UUT UGUYG ROEGEYT OpOgEGEO URIT GUUeval UeUGl
50% GR45R) . GgEIT G6UEU GQUEAYT @, OE Go6T 00T UGU&O ROEGEYT O¢ O¢
661 U661 OTUUE4 D05 % 48 HE - UDU5%,6 %ERUOKMBIBIVMBEET Eeal
UT Us 0 GEBDRUI UEUG20060GU ¢UODUUGOEGE ¢O0O6 ¢00eUUUE Gol 1
GR45( U) eUE (a), GRUUsAaUVUUUE 10 UO ABDROT ¢ 0d QAUEE Ba HE G
T EedulUsU0U0 090006t UEO Ul 20 AUDEDONL @ik RBJOT U U AN G GG a U
RUT ET 0 O®I06G@ OV&RO&ECET OO EGED. QO (G617 ¢UOEGOdA&Y O6 0T,
UTEOOOBEOEPORUOAUT 0O UEUS& &G Ede A GEdA) EAOU BgAoaxd 6 UO |
GoAeVedET @RU0aGIME® UUUT &1 OUUE waRrRROOUVLOBOe UUKEUUBOUR O
ET @0 U0 U0 UoEUaAIAROW U E Ul @0 AOEU aUO uselo60O AEU UEI
25% 52%L
— QO%L =0 50% < ‘\.
= 15% 7 ’ e 5 48% ° °
Tz T A% e
N0k ® o S
N“ hd o 44%
5%_‘—O—wf pv—.—both’ 42%’: ©
0% : . : 40% . g
10 20 30 40 10 20 30 40
P}i]uﬂl‘ [MW] P}‘(l;um' [MW]
700 — 5%
?600[ © 5 . @
= 500 “
S 400 e 3%
j300£ = 2%
£2200 =
100 —e- il o 1y 1%
Py — —— gwﬁo% ® ® PY
10 20 30 40 10 20 30 40
P’i]ual‘ [MW] P:‘ull’!’ [MW]

CXBupYAw EBFOQUWYWWIYOYy OFd wwd63 WoQIYy YUwyFYSKbFXATiy® 3 KIS
. OwpWAWOIEHFOQUwwYAdYOFchOF U wOMUc XFHEUWBIuwWOR O mofOFE g Tua, w
093 WHEWF Y3 VYWsEwYwp ws WAw, FYXOQOFYFbhgs Ews W3awh3hRUE Y Y3 WU Ow

95| 19¢



G0 59 Q¢ DZG QQ dzo G OQ Ng dzdzDH& i dzii «

100% — : . T . . T . . .
80% |- a
60% |- 1
ol -
ol -

base wfl(] wa(] wf3(] wf4(] p,UIO p,UZO pv?)() pv4l) bothl() boch() bothSl) both4[)
HPS configuration

L A A 4

wind-based HPS pv-based HPS wind-pv-based HPS

. X860 F WHEYG6HCwWs CUWOF A WE oy @3 auliuwd w Y wWs CF Q25 KICwWO?
092KY4wOFYUw " OwwFYwp* QU uws@wW wyFY5 WAt ybOFUw, ' |, ws Waw

| - P Py -
100% : :
80% i
wif 1
20% L : : : .

base  wf' wfP wfl wfl pl®  pe® p®  po'® both!® both® both® both!
HPS configuration

L A A 4

wind-based HPS pu-based HPS wind-pv-based HPS

XU YFWWWIOShCwWs Y wwd 63 WoQ3Vy UwuFYGKbF4CUWOIKYwOB U w”

e00UT OV 8O TU ¢00xd0RUUUE U¢u UET UpOeEeUsT & E (GUOCBO
d U0 UARA G RIBKUERAG, GRAT), I UAR T E U0EU®R/NGE) BIEAROSIO UEO ad Ul
G0 UVROUGEIAAI O Tah®0) UEOARAGMUG O L Bib® OEREKG O UEGED URI

T 9UUUBEQNT, TU UU¢OPERIAGUVBDO AT WeloureE V& AOEUO AEU UEIT
Ui 6pEdaUEGE UEGOUe &EDUOOH WO Algh: UGG Uo U0 UEO UURT O
a0 Ul UgelOaE Y0 UO6 O HGRE GBAIURI OO0 RUE & Alpalio 80s UO
Ul @3 A0EUO gDXK GUO ugelUoO U0O6 TEGEOU (QUUAGUUGE o909)

gl GRAGOOOe U BEE OCQW@K EVU aAtlE 900906 UO 60% UEO U1 &
eA&l 6 E URT 01 001 iR UG BUI§W@itasd RRIGIBIE U¢u U060 Go6GGROUE
Ul Uga UOERU ¢O0EBDUEAEE HGKG® O6 eUEE Do £DO6 10D O1 OAs U0
e61 Usl OT UUE a0 20% eUE 40% UT UsGUOERU

DAOAI TEIT U, 0l 006 OE UGEUYT 08¢0 Wil UhE@ RO 0OROG DAEDAL & T
UT EO)BDEDDI® UDes 200806 U1 AREGUO6 UT UBAUEU&OU U¢pOé &l
URT 0T 00T a1l eUUUT OT@eR450A@) ) JEURUOAERER U@UdUaEAIVED 1 U
UT UOT uU00BU0UO AEU HGG 8ORIT QHM@As U@ ROOWOT WUrd Uasg UG EOD
nauoao, a0 eUV 66U Uou UEO Ui OUUaDYT UT UO ¢UBEGUOGUED

UEO UT UOI g6 eU0UUT O1 @06 UO6 gBBMBUEYPEGUD, UoRO GUsT UUU
DE ¢UBUAEAIUVUEO UO6 UpOeéa&i UUOO Ul @0 AUEUO URT 1T oUUUBE
dO1l EUEe g 6¢0adl g0 ¢00GG 00 ®IUEU W& O aidEEDe ORI ¢ U OU A RD U
UEUE AURIHIEG (RUOGIOT UOG@a OT e UUUT WREEDED Uwe WEDOIP o g B
GORETIT &0 @ UEO aoUuEl &0 aoUO UEO EY 0006, ¢UbOBUEAAO

96190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

UpOeal UUOO, 0 GARIUDU i /106 ¢ A5 &8 GO0a0RODEUOD, WEDEAOST Ul
adoU0 Vel  ®OUe £ UOUU #AROUIEOHOUVAVOEOPOEERIEUD | ed ROE |
G600 ROUVUOUEO. gl Usel0UU, E UITUOTUUUBE GUORUGUEeuwUEUU
GUETUTUT O G0 HGG ¢0O6 GoluoAaOo61 g/ Dz GUO oUBUARAEEéD
gUOUUREGIWdT OAY UPE&UUEegd ¢Oil EUEeBABOPJOQROEBOEOUOD U
e®edu060 UO6 GUUEY OU, OuEAUg UT UoDGUA6EeUU GU GoRTUUOU
UO6 QJEUREEOLEGIAEGUOPOSEGE BGEE wpdaopmadd B0 gk, ET &l O
Ul UGOdEe A T U UET Eelldoend EWp Uil o IRMESDA 6 WARARI A E U E é
UpOUel O&Y o aUEY UUEe g o¢UdUaAsUGE UO6 UpOea&i UUDO. G
Ul @3 A0OEUO, ¢U0EOOsa06T UO6O esitiol 06O T E EeUl OpOsEN
TUEGT OT OUUO 0T RO oUBAITEIU UU i Oull s A£aliE ea RO BIVEU |
UOGUET ¢UdOUGU UdA UMD ,O6WNIDHnIOERE@E & OURBHgM], ¢ 000G Od 0
70 eUUAITEIE ¢UBUT UUBO9OsEGE AED) BIdoe AR AUDGEWE UE OUIa AR
pUOUasUGE VT UOT ol eUvlUUT OV @b VI UVULOG UO6 &0VU060 RROSO
po0GGUdEUBEUD Ul @0 AUEUO ¢ DDEURADe D OO0 G @AW G ORT EHGG
T URROEGUUD Ul UEeO®T U¢ OE O Mad 2OE Guoud aE aaa wtfcm‘aaééﬂj‘miéuuoq)o
Uou UET ¢T U60A& UO6 06adEUEEOU ¢UBUARAOU eUE RogaUE ¢
gl UGOdEeA£ 70 U001 dRGGRO Vaamm®d wERAY U o, URIUBHO U BWBGUE E
TUeO0UOl BB0OUGEHUGRIRIGT UUO UEO 1 ¢UUUBs0OIMORKRT O OAg U
GUBRB) Ud O6 0 EREaARBUIES 01 Ul E HEIGE AodeUNEIRI d&Bdy s AR © 0

Ui OUAGUEe 0 GUET ¢UBOUGU VI ODUOEUUO, T A TOTUUO 66¢0T E |
(calendamgingi 6 O e UE UET AgGdoUI GE ¢ O6 ¢00aB¢HHExHelEOR (AVAOIT

aging), [174], [175]

a0RO Ugl1 UE UGHE &EpRUUPMGE@OGOIURT O OA 80idh WiRWaOEDAEDD
dOT U T EedoOUDO UeUET 0T U1 060 RoulI 06O aRgOUeUEDUOOGEI EO U
UTod ¢1 20060 eUVelioUEHLGBOEGED T ¢UUUOBSUSO, RO GROGUT
GUg1T VUGRO@ADE U0 T U U¢ OPDIERIOBUIFEe d ¢ U UARAG UEO 1Y UG
eUE T U UopOuoOels GUO QUG WHDGm ek Adw ia e B Byes@girg O
UEO 1 ¢ WInUmniied®rEs 7 EY &1 EO Go6RT UUEUUO URT eUel RT 1T O0OEUO
TUAR UO6 VTUAAEI O aAe060 UedudoUEGEO URI eUel RI Ub
1T UEUO60AOUT UoEaUdo6il UEe A AEU UOT RoOUT O arRgd UEO
gl UgeQRAIUL G UUUBSUO URTI HGG UURT O1 OAgUO UEOI Eeal, ¢ U
Roul 06060 aRrR@O, » 06 ~1&61 #Bd ORCUEEWOU poUeUBRE o6¢U0d U E ¢
»OOEAOQUYT U1 RI Q (067 0UBEGOOA U6UQ UEEUEOI OAUOgUUE U
e duo UEG Boy WIaRIWY )(, elaad OE HGG UEOT Eedal o6¢OeUBEC
UT UOT @6 eUUUT OT g6 U066 YEURUEDBEGUZ WU VU gOMHaTEIIBA U£A H
14
12 ® —— —8
zlg — °
4} |—o—uf pv —o— both |
2 n n
10 20 30 40
P}fuar[MW]

CXMBUF IFLY 5 Q03C Wy Fc df R Bus GEBUWHUNGEONH WwF p 29 6 3wk F ¢ IOW3 O wial

97]19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

98190



Go 5909 DZGP @ Q dzo GO Ng dzdzDH& A dzii ¢

E E TUEUOBGBOAsU U6U

U ROpeBEETET UUE U

N )

o (N«
(114 $B~
O

99 19C



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

n
‘S
=
>
LQ
S~
S.'D
=
‘o
~—+
-
QD
°Q
O)Q

onA A~

O@ElolEE\mJUu Ub&aUEU, )

T UOlEORDESEE OYBIg EGESs DI RO U

RO g ][17rz]u OG&@iUEy Wd aeol?&ﬂié V]:a) O

e geuo o}
|

Ce
cc C e

GEO UO U9EUBGU
0uU0|OaU|OTE

Ok
1] T |ou@f§UU§JUo Y,

(-

[182],[183]1AT U U¢ O&
URIT HEHUT U1 Ue
u¢0e@eéau& A 060

O
B
-§
> o
C
(@)
C
m
D
s
(@}
o
C

) S Co o
o O
c
=
Q
C
=
@]
O
=g

c 3
) Of
C
>
Py
>
Q
O
=

o _
(@)

v O O

nnnnnnn

Co Co O
o O
Co

I E uoq)é‘iéA;zU aoveval ¢U
dlEUuﬁElIR?JI@IEU Coaq;mzamaii
o OO ACRO el UOd Gd
UET ¢ U¢

I TEGEQ

;O C ™ Ch
O)

O
e
O
[
/
)
&
Ce
&
=
- Y

o o o oA

-
O

m = C Ce & §

oOne Cy e — CCo T Co S0 I (O
- Co

100/ 190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

>

-
()

' SOy

CC Co Co T»
cC O

O Co ?B\ e Co /S o
— o
o —
(@)

Cc Co [Th Co 83‘ o M C <
G C oo O Cm
)

» — Co

v O O
F e
4

RO, @& ERNUIBIEBUEO U Uk UDs 6
T 00RO 20 s WIOU BWEOC G O EG EOD
¢ U0 E CadsE WBGI6 GEIOEGDU. 6 O  (

=

°
B

. on =

C & ¢
Co Oﬁ <
— o
o
-2
Py
&
&
& M
(@}

O m B‘{(
cocmoo e mme o

>

< Co O m

e
g

>
&

4

EURUEOE@AUBDDRT 1 OI
| Ul REDN D B0@eo0w i0d O A ¢
RT UOUR&O0O1 OE 10
U Ry(beOoER GO COlERRY O ol (EAIR AslCE (1
E

wo. L~

«
O¢ O Co
(@)
>
;om0

C e

U Up opedpQLEdD E O
é 106

o,e D0 C —t@Q I ™ — 7 o <

. m
> —
—

>

«

o o WO

CccOC m O (=3

>
{

w

(
GEeOs 1 U0UEUOSG
i

&‘ m» O — S$ C
(@)

(¢ @
(@)
)
[

=z (@}
&o
—_
— &
o ¥ s

Cc m»
(@]
- [T
Py
Co O
(@))

;> Ce

7 00 OREM RIADED, e A&l
. R. T00U0GOd A& O
O61. QO ¢OIl EUEeg
E

c
(@7

m — C¢ S

=

—_
?B‘ o
(@]

— -~

m S° o
C m o

e o™ g ™ — § M

(028
Pl
e

S = <o >
[en )

O C O Cc & C©

D
M co C <o C
- O
Ocmc & C

O mr Cc ™
?3\

I G
S G o

(=
([ex)
—)
O
>
Q
(@)

«

m»
QD
&
C

c
S M
& C )

o =
o ® <
C o
- [Th (et —_—

3 —
4
; & Ct o

>

Co

_) o
(@Z

C

m co

O -

™ Co
> 10 B!
’ ¢ o g)
Co

O
M
CcOrm ™
Cc
Ce o
C C o
[t
O¢ C‘* m» C 04
o
—_
Co @

o © = >

o [Th
C g( ([ex)

T B

o
O
(@)

s > .-@¢ ¢
A=)
(ex)
&

C o o
m &
'S
Cc ey
@4
G

Us UARAGO, Ul Q
EARUEEZSO) OV UO S

TUGOBA Usl U 0 (i

DO «OVDUV0O0U wUE UVGUHTe

0 A@d ¢Hd EDa I’EDO ¢ O B WELEI
|

o O Co Cy TP [T O

e
e i
B cc
O
(e
[N
Ce
(@]
Co
[
= O
Co
m € Co

[enlq

m»
E§ Ce S
Ec

=
g

i Eed ¢0OAdUTTUUEGT U,

— Cc™ e

m: O O Cc S Co © [TD
= mC ™ e

K4
& B

)
m
8 = &

o
o
)

o &

o’
o O
C m»
m ™

O© CCcv Co I X |—o\¢-e- = o) =< —F o Q)
Co

Co ™

Q

© CmC e j O
—_ D /-
CCCE R y— O
e =

O ® E

(el
> D

101 19¢



go

099 0gDHGRQQ dzo GO

—_
M Co Co &
Q O

m»

m = O M Pﬁ\

—: Co - a»
Co M o Co O Co Co D

= [TV

m: O

8B

" OO0 OO — D P ™» O

o8

— e me o O
[N

T Ce e COr O OF M T e

o o e
-
O e [y

(@)
—_

T
C D C— o O S

SO G CiSe ™ C MO O CQr S @
o & O
Co O
o CCo e mmmm = — QS C C
-
Cc Co

= 0O
o O

Co [T ©
_— Ce —_
[ =

D
me o

"
—

B
&

s Co

ReservesLCOR)
UpOegeloslE

@)
Ce
OB =
?B\

- S

O Co C H)
(@]
—_

Co
G 0O O m»

G Cc C ay
oo o

Co
[ O
Cc o

@ =
B S
7 S
2o
(@}

C —

P A e O
NN TmCmo
P Rk oCcoo
> ¢ [Mp
U » o O
&° & m o
o: ©¢b¥ s
m Sgﬁig'
O; a} [=)

=
O

Co
puL
()
O

B2
G C O
o’

cCcs O

C T o
—_

- C O Ce

Ce

(@]

c O~

Ng dzdzD¥& A dzii «

(4

—_ —
Co Qg C
o

=
=

o -
(@]

=om a
B o e
—_— = -’

v 04

o~~~

U ULEE\veIEecﬁ:o&Ebf C—)nergyﬂ LLCOIE) o} lflﬁll aao AeLLE uo
aoley EG
7 |

~ rrr\N\ s s A AN

ewluEbEcELmo

Ce
(@]
Py
&}
O)

—
C o =
c T Mo, m

cow
my M

Come m

® o O
m»

)

o O M
@

Ce

m

Qs
([ex) e m»

o

a»

5 —; [T
[e]

5

>

m ©
e

)

o

Of 04
m» I f'l_'l
¢
m»

Co
—
(@7
Q\

102|190



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

—)

UOUEGES OGUsI VE T U 0si U

e du E &
0B OUBI & OHIRGE WAL IEOO(BE: Udu UE

Co o

6, (84)

|L01E;||me¢ E@&Aem
u0|

é@@"””@@@@@ﬂ@iﬁ (U
8 @

UE GUOUEGE eUE UEIT Ue

SoG, = SoG,_, +P, B & (85)

O Ta Qi @MDE GuUdUEGEO UEO U¢pOegeEO 0OGU
o A CBRelbet 1) olEd O eset) AU Ui CeX EROUEE &) RGENES O
1 AREG U066 Ol O6A0UEUE& OU Up O& &)
6000 ¢oUDEAADIEGEG O BIWE o tOEH ¢
EGels uE|UTUEeE 6Y ET0UUUBE U¢
J a6t ¢ UBET UY aA&l VE

|

U
Aéﬂéﬁi U¢lﬁ,€@”“ éa
E i

E Lﬂﬂhﬁg

C(

O &
S )
= o
>
C M = CO —_

3

(@

O &
™ O f?f) Co

i)
oo T o
C P & o
O O Fﬁ‘ Co
m¢
- Cc ™ ™ —
- (a=
C Co
Co

o o C(CD’ |T|4C D Ce
e
o E=2
\ ’ me O Ce
o
O
— O > 8-’
et
(@)
o ©

B

c &
2
A

o me e e
el e NeNo Na
Co O O
O; Pl m
- M- Fﬁ‘ Co
Co
. (@F 'Q’

CcCe © O & Ct Cee
D

8}) - OO0 C o o

D
=1
O g

103 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

(e
(ex
¢
o)
C
m»
o
)
Ce

—

N
N
cc |
o &
= O
B T
(@7
X
&\

>
o & o

— A~ (Qx
— o m»
(=Y Sf m = O
£
§<
&

S M -
o
> o O

Co
& pull =
™ o Mp

\ o
G O

Cc S0 Cc
s O
Nala
\ ps

pOaUE®d 6T 061
GoodUE@EDYRIO N &b 600
OUUUE] TBGRU LQ@)ULTE@IQJOUEJ T ®@AEGUE

4 e Co O

co & &0

Y m ©
)

&
> é§
o

O

(@)

o

OB o O Co & Co
m o Co c:; Co
C ’ 4
m
Co
C

T CC G e
o D
(@7 =

—
o
%

>
m>»o O Qg ®C g cx
ﬂb
&
o
(=
(=]
Cs
(o))
=
S
o
=
&
S
=
@
Fﬁ\
(o2
o m
C

o My
gaS
’ ?B‘ o
7 m/ o
O
>

© Co
C C

C
Co ®
o C X

¢ - o
[ I e e eI o W

Cco o OO

Co

m Ccm: O @ B —
Co

Q m

O

Co @ M C© S O
S G oM e G

D
s Pﬁ‘ ()

Q¢ Co

o}
O E o6l OlEeg ¢UBURUT UTE
UE EQ, e AEQMRIE  ¢ECeoUAMR BREHI0IN0 Wik oUWeEN

P+ a ro, e, R (89
1T O0U0U0ORG UOs6 UpOeEeUsUEeOU aUUeY OC
d0sU00, U ¢ ROOEINODIBEAE & &U B Ob ¢ Ceolslaad) Ul
g eUUAGUUGEDO U0 ¢0OBEODBAOOUE
I & o¢UOEODE @I wWili¢gadoal @y UUO
U A0

v]

i
a1 all
Ud 0B

104|190



G0 59 Q¢ DZGP QQ dzo G OQ Ng dzdzD¥& A dzii «

aovetal eUiUoEegalpde@ediecn DO GEBO T U ¢oOGGxed0O61 OE

U0 &AEGUU UT OV UTOYOT U OGel E Us01 ET 600 GUO aUGUEY U, |

Tul O AEU UURTEeOUO TuAdsO

Gol O@d, UpOus i OUUE euaUOO GUET ¢UOUA i OTE Ul @0 A0EU

E UpODOUGEGE Ullkes B0 BREGmBUUEIO ¢ UG @D A|UU®¢6EOQUDE

Ul 00el0dU Upu UOT Ui AudE&T O, u¢OUU UsUL edsl OUUE ue

agUEGEO UET UITUsGUOERE ROOTEeg ¢UdsOUO, 170U &1 71TU0UGE

70 0O TUEUO6BAOUT T UgAT U 1 O £uRI

422200 0a UADA WE UO

DZ UBEOBDEGTUO UO6 EG0OaAO6AE00 Ul 20 ApBUSHORD &0OEGYIVE A

G61 OTEed UpOdBOUGEGE @/ eUE ¢UOUARAG U1 @0 AUVUEUO URT a6

00 AORO6T GUOT EdBKPOWBUREG UWEUT Ododal VUUUE RO U1 g0:
ar.+kr, ®, @&r B, Pr & (90)

s Qg A A

4223DAOEOOEGT O dUBURUTUIRT UGUOuUOUEQDT
O¢p Ud EOopakor RAIGeUfeoU UEe g O Wid Ui ol Ga@dE 01 &

a e Xax”,‘;,,t Bl A (91
GET U @ UB ORUYT UTE ¢0RUVUOG6GU &UVUUEeg UVUGUUOBUBU Ul G617 :
aouey OUO, ¢o0a2pUE TU Usil UE UOBI AREGUOT 6GE T 0O UET U¢
gT UG UOERU,1PY Qo DGEEG@EI 0 Vs U0 U1 UpUOUPBUuEREDODB UOo6 ¢ (
Uptaot aUUEe ®UEdeAeld» UEe QUO alUey OUO
a rud,r:)r,t + é‘xd,gr,t -Slsrnt Iq.p(rj'; (92)
u X
QUUbs UTUVUEGUOERSUE G R 140P8 ONE6 0O eUE Ud i1 GBI OIENG UUd 0
UpUgUEGCE 290 OBIBOE U o UH B erdE U
aru“’;n Aoy t 8o tr, SIE BT (93)
u X X
a uprt usrt a(prt +rdrt Iﬁnt rrp?n rrsrd?- (94)
u
gl UsGUOERU, E U¢orslriee odUoaRad®d 03 00 ¢U006GsU U OB EE
eUVUT UbEegdd UEURUGOEGED UEUY OdGal UUUE RO Ui gd
Al t Auee T 85 T At rRasl,y Ll Tl (99
u u u u X X X
O UQUBUEGE ¢ V0 ORPBEedd UGLULUOUsUDO ¢UOOB6GBU UpOeEeUs U
UEURUgGOEGEO UWEUY Ododail OUUE RO U1 90

~ dn ~ dn ~ an 3n d dn dn dn dr
a ru,pr,t + au srt + a,tr,t tr rt Al a r+ (h Itrt prt ar srt, I='-tr t, (96)
X

u u u X X

105] 19¢



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

4224DAOEODEGUDUARAGO UEOI Eeal ¢ AdeéeRIl

DAdO6 G U UpOeEeUoUEenl GUU&Y QT eUViUoEegd UWEURUGOEND
UURT EeOU UT URgOUOS6 GO eUE O ol UV Eeud oUOBEOOBEGT OO
UET UOsU0T ETisU ¢06 E UpOegelo6GE ¢oOauguUE aUO GUABUEYT O
DEAO GoAéeUalDEDSEITOO 0UURNomadl UE] WRaAR) O6a EGVET UEOD

Ut a&l UE o6¢oufE UE Gol UOUUUEUUD dGuoalBE®O @O0l POoIDe OE
U000 (YBGT UE T E AdUTTEeud, 170 UpOU&I UGTU TU UGUEUUS
T 6RY £UR TOEOO U006 ¢o0al ot UUOO auvli UEGUOY Os E

iU UC ) C 1

ET &l U ¢1 &0 UOT oUO3@POECGT U U

Pl =P B &(F" s B p=) amin(PE SoG} @0

(@Z
- ©
[\
C
< >
O
m C
m
D
O
=
O
m
©
8
[emi
=<
S
v
m 4
B c
S
m»
>
g
fo;
m»
-
o ¥
(@)
Co
m @ C
D
O
o)
a»
e

BV = min{Ej, EX-SocI}, 99)
B2 ¢ P° (99)

E™ ¢ E, -SoC,, (100)
e Pt (109

E“2 E @ SoC, (102)
Vot vee 4 (103

Rlw =Pl P B(F™ s B7% B ag¥ (109

BWEBU E orUDCIR Dy @ie Ee U6 UEe OU
sa0O0UE GUET

- C- up 3+ disp - c-up A
a (ru,pr @tu,t ) +a(rx,pr IpT/,t va,p
u

o Ud EOpUBsatund Uos CheQiil U olheEiGnass 0l UE 1 20 R
a B&E1

CoCeCS >0 DN CcC O
e CmcC gy ©© n
O mp

X
—)
C
c
Ce
Q»
s
(@)
—_)
Ce
Co
Co
—_

SO Fﬁ
(@Y
m»
C
D
C
m»
Ce
(@Y
Ce
[enq
@)
Py
@)

106 190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

36MW DS A5 UEGBUGUO aUGEelu aGUT A5EO 01 UUAa Ol UUE OE UEU
UpOege Dom&IODeoY) GUOE 01T UAGGOT UUE GUO aUGUET U UpOeEeU
E EGRUO edl MwieROMNOUG W ®WMwW) UeBE E O1 OV UGUEed RROEUES®
EGOuoel UT U TU 1, 2, eUE 4 aoUO TUEUOBBAsUO GU ¢1 OBE
KoEdT 01 UO6 alUuBemuOUBOi@a&da o 00U /E a0l £ABEU U1 £¢ U
gD OPps1 Deld. g 0d U ¢ o O Wapah MU RED "Mwou¢E¢ Ol UEOI Eeal ¢ A&d
a00 aU0aUEY U, um OpOsRT E 1T UEUOb60OAS D Usg 00 a0l o6¢0G0
8URBOOUT UUE U¢0e®®u©EeéDUo@m@a@wA W@eWES EGOUUT UT EO
OT OV UGUEe @O RROEUEeuUEUUO 1 adUO U ¢1 @d0E EGRO.
®LH03Yops 030U whBVeWIRp QR UFF EUwYWWsEF Q3bCUwbs Wwo YhFF p wh
GUT ABE P [MW] E [H E, [Mwh] n; @’ [%]
C.1 5 1 5 80%
C.2 5 2 10 80%
C.3 5 4 20 80%
C4 10 1 10 80%
C5 10 2 20 80%
C.6 10 4 40 80%
C.7 15 1 15 80%
C.8 15 2 30 80%
C.9 15 4 60 80%
C.10 20 1 20 80%
c1 20 2 40 80%
C.12 20 4 80 80%
C 807 303 Vop4s03VwbOYc dF Vw3 VeRKUBEFIYubmUFO Kby @RIQUIhE .Y € 4 § 3wY wWe EF Q2 b
GOT AdE R™MIMWI P [MwW] E [H E, [MWh] n; &, [%]
R.1 +5 0 1 0 80%
R.2 +5 5 1 5 80%
R.3 +5 10 1 10 80%
R.4 +5 15 1 15 80%
R.5 +5 20 1 20 80%
R.6 +10 0 1 0 80%
R.7 +10 5 1 5 80%
R.8 +10 10 1 10 80%
R.9 +10 15 1 15 80%
R.10 +10 20 1 20 80%
R.11 +15 0 1 0 80%
R.12 +15 5 1 5 80%
R.13 +15 10 1 10 80%
R.14 +15 15 1 15 80%
R.15 +15 20 1 20 80%
R.16 +20 0 1 0 80%
R.17 +20 5 1 5 80%
R.18 +20 10 1 10 80%
R.19 +20 15 1 15 80%
R.20 +20 20 1 20 80%
gl eUE E UGUodT OualbOhBaUOOuPlOAsUS] UE UdbeVUUA AUI Ee o
iT0 TET GRUUgaOlI UUE U¢(“)é‘|‘OEauE@mOrngmgnmdappmadpRl0|(‘)A U
pUoUe AUR @URODUgUUE UUE UU G60U0@GYUUU el0i UoEedd UpOe
UURT O1 OAg BE@ o®BI GBI allet u UouuOGEC ¢T@b©6© elel 06 (GU
80%
GO eA2U0 ¢UVosdURGE, ¢x2dUl UEO UORI EeA& Ul AREGUEO U¢Oe
pOatia eU0ROUSUUE s0E T URASPAOEGEAEODOT GO dEad OEO

107/ 19¢



803909 DZPPQQ dzo GO Ng dzdzDH& A dzii ¢

UeOled®a)T UVUOET ®ReEeU E UEPT 01 UGOEGE QblaROEDe OO0 U
UedudoUEGEO UEO U¢OegeEd GUE 1V @®AEGUE EGRU, aal0 10
UpUdeOUO UT 20 AUEUO AEU @671 OUORG UOs GUU&T O0 GUET

GoG U DAOAEL T ET U, E 1V @AEGUE U¢EUBUOUQY GuoUEGE URT 1
Ol Ot UGUEe O RROEUEeUWUEUUOD

KOEGEY Usl OUUE UQOUE UO U6U0UDT OV O GUOGWEOHO ¢0adU QT UlmEa U
QUGUT B RIUEGBUU UU U¢pOUUT &G1T UUU T U Vsl UE A& 0GU Go6Aed
70 UEOG 101 £Ai06 U006 GoGUBT UUOO eUPLe&d OB OABe £ t0u OV
4.4. DZi ] Udu UEJOekile@BUEE&aT aUUeY Gl

- ~ “ N\ o ;o ~ N ~

UEURUGOEUEDO

GUEO U¢uT UT 0O ¢ULDBADALIOBIAOT &a® & OB O BGEU 1T UEUO60 A
pU6O06GBU UpOeEeUVoUEeal aUOU&T a1l eVl UbEegd UWUEURUGOE
pU606GHUDO UO6O GUET UVUGGEU 1T UEUO6 0 AgWRUBIeARIG UBT U U
Dz9e UBz10UE®43 UEI UU@OURBBVOOUGEGI 201 &I UUTE T &06 uol U
aUaUEY U

441. 9 UEUO60 AU GoaU@GI UUOO

GEVUUBBOUVUWE®IH UEUOGO AdWADBOUBDBULUOO T U UpOeEeUsUEeOU(
EGROOMV &OWE RROEUEeé b UMY AT 100 Léu"mem BEUDROEUEe D UEUU ¢
aovuetT OU &U UVeddAaUVUUUE QU EGOuUl UV UG JiRABU | DEI®6 0 As |
Ut O00auT U1 Oeedenaldl esi R0 A)o 06 R B AU B WUUE RO asAOUE AT U

production [MWh]

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168

z
E 100
=}
9
T 50
=]
ae]
Q
—
2
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours
z
E 100
=}
=
T 50
=]
ae]
o
: m
0

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

C Xauw” OF s W dwioYws Waw3ChHhFO63FF Ws whabs EL Vo WU wmdFAYLESCHONFOH QU
bsYscspOuwpd Aws QwY wWRIW/AhG XK pawbh Y yip QY VAR p wbg Yg4 p why

108|190



803909 DZPPQQ dzo GO Ng dzdzDi& f dzii «

[MW]

up/dn
o

r

-20

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
hours

O

L X8 F Y2WwWHOC b € w B YFE@oERF CEIRBWUFhY F w Y4 3C s FF EJ w QT Qud QoY Y w

Qo rWsecuYwpYAwXxo6dod wYwWs CF Q29 FF p wh sNW/thp Gdeapd W i@ QU YQUALES K
10MW/4h.

O XELL QF s W2 dwOV-QE PS4 FHIEAUY ws wYs YUOVY wp YFwWwOQwWOwWOr Wwt pdsFh
7 QUYWWs CF 029 FMWIDD ¥didg A pw@uy Y wWs CF OBIWAE p wbs Vg 4 p why

i g0 OauOV-EOUEYT #ODEOPBUECEDO & URUDOARGRBDBE1)U

EOI Ee g0
gO o6¢oUBGI OUT UGT U ¢dRUODUOBGUO UGOUBUsUO ¢06 oUBOOGEG
Ul U1 GgalOl U GUE RUI A6RGE UO6 uo6l Ut EeOU ¢UBEOBEGT OU
(105) , Uo61T AT OTUUO UOT RudO o6 ¢DANORAGE T WO T AJeUEDR @ U TURS A O
a6ty aUUEeal YOI £ZuRT GU ¢0RUUVUOGGU &UVUUEe@ eUE UdI EUE

109] 19¢






















































































































































































































































