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<3 ENTSO-E Guideline for Cost Benefit Analysis of Grid Development Project 6.44£0>

Most European countries are presently considered to have price inelastic demand. However, there are various developments that appear to cause

a more elastic demand-side. The development of smart grids and smart metering, as well as a growing flexibility need from the changing

production technologies (more renewables, less thermal and nuclear) are drivers towards a more priceelastic demand.

1) Demand is estimated through scenarios, which results in a reshaping of the demand curve (in comparison with present curves) to model
the future introduction of smart grids, electric vehicles, etc. In this case, demand response is not elastic at each time step, but
constitutes a shift of energy consumption from time steps with potentially high prices to time steps with potentially low prices (e.g.
on the basis of hourly RES availability factors). The generation costs to supply a known demand are minimised through the generation cost
approach. This assumption simplifies the complexity of the model and therefore the demand can be treated as a time series of loads that
has to be met, while at the same time considering different scenarios of demand-side management.

2) Introduce hypotheses on level of price elasticity of demand. Two methods are possible: a. Using the generation cost approach, price elasticity
could be taken into account via the modelling of curtailment as generators. The willingness to pay would then, for instance, be established at
very high levels for domestic consumers, and at lower levels for a part of industrial demand. b. Using the total surplus method, the modelling
of demand flexibility would need to be based on a quantification of the link between price and demand for each hour, allowing a correct
representation of demand response in each area.

______________________________________________________________________________________________________________________________________

IRERRM DEDE AL TIREGIFHD L E Z5NTVD, UDU. BENLDE AR DE L REBARMEE 25N%, X |
X —MUYRPAY— A5 —OFIFE LERAMOZE(L (BAERIREIRILF - NOVPERERFHDRL) (CLFZEEODZ— |

 ADEEDE. JDHDHIREEZSLOHEEL T A ERETRICBVWTHEZEOEZ R 2EEI 57753 2 25D, TOMER(F

ENTSO-EQIV7ss ) — S TRESNS, |

| ) BRBFSFUACLOTHEESN.. BNCLOTAY— My ROES EENEREDIIEOE AL ETIUL T B, (BHEDH—TE |

U ) BEMSEEIRTS. CO5S. FECEBREIRICEVTIHANTRAL . SlitgLEZ SNEEENS, il |

 IBEEZISNZBRBAORESINETD (HIX (S BREOB I AIERINCEIWE)  ROSNBELHETI |
 HOFREIZANE, FEEIZXNTO-FICIHOTRIMEENS. COIREICKD, ETINDIEMSHIEFISN. EzSRINTRER |
 BREIOEERINELTROEN TED LI, BEAIROERA B FTIAREBEITILNTES. |
| 2) B EDMASH I EDLANURIT 2R ZEA TS, |

a. REIANERAVT, REMOIMEIZETIET BT, MR ER TS, BEROZILEBLLT, FIXE ERO |
HEA BT EEAREO—SNIOOVTIHMEAMIBICERES 3. |
b. MREEZAVIHE . BEOZRIEOET AL, REFHEOMIREFZORBROES(LCEIVTUTOIMNENGD, ZHite |
DHEERICZIEKKRFIZIENTED.



3 A& MECDONT
(2) YARA—T3RECHBIFTDFEDTHM

37

u ENTSO-EDCBATIRESN TLWSFEZN—AI, YAY—TSURECHIT DS DI VZ
MRET9DdEELEL,

m2-a. b) OFETIE FEROFEFSHAVEE,, FEHIROMES (EN1%E) 2B EIZnED
HD, SIRRREETENEEL L,

= D)OFATIE, HHMEHREEZSZNNERES 5 LT, —EIEEDESH - EMERRREN
OJHEEE X BN D, DI, NIA—TREDE S, GRS I DRPIEDFH NS, FI(L1)D
FETIHRETTEDDEELTIFLNDDY,

FiE NAI=T'5FREICH T E
O : IBETOTUVALIEXY MA—F -1 -3 TR S (CENBRIEE
VR H—T OB THD. FERIFFTZHRIPUEIF TEEEZBND
™ 7 A P BERIROARCOVTE. EEARIMOETEEEX CLURsTT
DINEHD

A BEFRSHAVWRR(CHOREBROEES TV CHIRI LN TE
NE IRFEOLIFHAY MA-SF—>Z1L—33> TEERM TSR Ee

DI o T |t i o e - e e A .
o X : FPERICBIIDRERDZINVEBBZIETEITINEN DD, SIEHA
2>‘f};§§§%@ TN RS
a5 e
%?:%J; X IWEOLIB XY MA—S 221 —Sa B IOETEFELEERD
¥ ERETEERD

ggg‘fi « EEQBAE (S ROESNRER) FEET N



3 {iFgsE I ECDNT
(3) YAA—TSURECHBIIBETDA M

38

8 YAY=T 5 DFEEN—TOET IOV TR IR OFRRILZREFL TLSETBTHI,
COFZDEIDNFOVWTHEZ Y- OIETED, BCEREREZEEIIL (SM&HH SR
BEADEEIIN) (CLHT, RFHEEAOFimZITICEEUTELY,

NAA=TS5VRECBIAMEHIEDETE (F)

REJE DTSRI A DR E T

________________________

OEIFLRERBOBE /  EBAIHEKWh. AIHAMEKW

~

BILEICH 1 BB EENISEIIBE QA=
BASFUAOREN-TA3— (7H5) }
; B ]
W
T

RARRE  SEIARENORBAME e

RBRE DT BEREWEUIBEOFTEN—TIA=

N\

N A BiErER60—80%

|
1
1
1
1
1
1
1
1
1
| f5l . HP. EVEE{LFRZDIENN
1
1
1
1
1
1
1
1
1
1
1
1

————————————————————————

\

L T T




(21— 0N TE)
(EBIRE1R)

39



4. 21— 0OFlE

E (RREEOHNEES)

40

IEWa,
BIX =
JINA AR
—R&KAH
K
BB m c
ZEih
KZR-TEZT
[RF7H
AR=>CO2 7B [EUNEIN
MACC Y
ACC
NP >
CC CO24> B [EIUNEIN
Conv
FaN:

REBOEEME (+HHIFEID %XMrmm)
RSB OEEME (+HHIFEID %2HMrmm)
TV7E%EE * (1-FiRXR)
TU7EHRRE *x (1-FIFER)

B EOBEME (+hHIIF15D 2= 0Aimm)

IU7EslesE * (1-FiER) * HHEEH

J-yhEsefRE * (1-FIASK) o+ BRiENER * /) &
J-yhEafEE * (1-FIREK) *HEZEx HHEEH

JI-yhEsfEE * (1-FIAER) o+ BRiEhER « ) &t

%1 FEIAMREED-F>J ) -TOI EEBROFET—E ]
X2 FRFEBEN2050FKWhERT 1 EREELIRDLICHEE
X3 [BETREIFF—&KiEEE (552k) 1 (NEDO)

11.0%

16.0%

0.4%

2.3%
4.0%
9.0%
4.6%
4.7%
5.2%
8.9%
4.8%

EEE))

-100% (3&%E) ~100% (=)
XIEWEBRER (HK) : 70%
XFEREBIE (BEM) : 90%

0,70~100%%*2
0,100%

0,30~100%*3

0,20~100%*3

0,30~100%*3



4. >za1b—23>0O:FilEs

(CCS)

MACC
(CCs)

ACC
(CCS)

CC
(CCS)

Conv
(CCs)

fifh

MACC
ACC
CC
Conv

i

RS S i i

(M/kWh)

7.7

7.9

8.0

9.3

10.9

16.6

HIFIRL

74.4%
85.5%
85.2%
77.9%
81.7%
84.6%

72.4%
82.3%
82.9%
75.5%
77.9%
81.9%

E (RIDDE

. LR

(BRfEhis it 0 — AR )

Z T,

(BRI — i@t )
Z EFRELT
ZNETNHULEIREL I3

79.9%
87.5%
88.4%
87.4%
83.1%
81.1%

93.0%
95.2%
96.0%
95.3%
94.6%
92.0%

96.3%
98.0%
96.8%
97.3%
97.1%
92.4%

ey

1.6~1585H
(20~10073kW)

1.0~1.88/HH
(10~857kW)

0.7~5.08/H5H
(20~10073kW)

8.0~16.48/HH
(25~7073kW)

mmmmmmmmmm

91.6%
94.0%
92.6%
89.3%
89.1%
87.7%

83.3%
86.1%
88.5%
78.0%
81.5%
79.5%

84.8%
88.3%
91.0%
81.0%
83.7%
85.0%

%1 FBEIAMEEED—F ) —J(CBFDFEEIAN L1—>— D 2030FCEMERUPTNEE A DU TEH
SiE (2016, EHHRHEATTFT)

%2 [REAIRIF - FHIaRBUZRITREUV YT 1S —FERICEEIDE
%3 SE38MHENE

£EX BM3-2

X4 RABEE=100%—

BAERDEFIMER

IS |53

8RFfE]

N ST

N ST

485

8Ffi]

8RFfE]

91.0%
94.0%
95.0%
89.8%
91.2%
92.6%

96.1%
97.7%
97.3%
90.3%
93.0%
96.5%

—B&EhHo
#CEp[EIER _E PR %3

2[G]

2[]

2[E]

1[g]

1[g]

96.0%
98.6%
96.7%
90.5%
93.1%
96.7%

88.3%
94.3%
90.8%
85.5%
87.7%
91.2%

41




5. FLERAN-TOEFEICDONT
(1) Y=ILBLUORELERICDLNT

m Y-l

IEAICLBiE F R DIRST"Offshore Wind Outlook 2019”TlXRenewables.ninja(Staffell and
Pfenninger (2018))AMFILSNTLYS, NI NASADKISRT 5 (MEERA2)ZEI(C, ¥BHET)UCL D221
L—23>DfERIICED, HRFOR DY MR N %ESZIL - FBREDTHD . NAI-TIVHRECHVTEFI(E

CDY—IVTHRET I DL,

B [AEEfTAR

Renewable.ninjalc&B3EETII/NTEEI-EOETINEHTE T INENDD,

FIEMEBEEZE R TS E(CENTVWBNEDOEKRINFE LENFEEIRANIE T BRINTEEDHS9.5MW
¥ (O—%1%180m. /\J=100m) ZHEICHRETENTUS,

5—E>ET)LIIRenewable.ninja®F -5ty NCITWMEE TH D VestasttEDOV164 9500 (O—5—E164m.
E%H19.5MW) Z#EIRL. /\J&E(3100mMEERTET Do

42

Offshore Wind
Outlook 2019

(Aneex B) The assessment of technical potential for
offshore wind was conducted using the
Renewables.ninja model. Thistool simulates the
annual capacity factors (and hourly power output)
from wind and solar power plants located anywhere
in the world by combining scientific-quality weather
data with physics-based models of wind and solar
farms. It is a publicly available tool, validated and
calibrated against real-world output in 70 countries
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