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Figure 6.6 Net imports and exports of electricity by country, 1990-2015
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Note: Some countries can both import and export in one year. The chart shows the net imports and exports.
* Others includes Finland and Russia.
Source: IEA (2016a), Electricity Information 2016, www_iea org/statistics/.
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Advanced Lead-Acid Battery
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Supercapacitors NaNiCl, Battery
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High-Power Flywheels

Discharge Time at Rated Power
Minutes
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* 1kW 10 kW 100 kW 1MW 10 MW
System Power Ratings, Module Size

& #l:Todd Heinrichs, “Energy and clime”, 2013, ,Sandia National Laborationes
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O Compressed Air Energy Storage
440 MW

4

Pumped Hydro

O Sodium-Sulfur Battery
316 MW

® Lead-Acid Battery
~35 MW

» Nickel-Cadmium Battery
27 MW

* Flywheels
<25 MW

o Lithium-lon Battery
~20 MW

+ Redox-Flow Battery
<3 MW

127,000 MW,

7¥) PSPP:Pumped Strage Power Plant
& #}: Fraunhofer Institute, EPRI
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& #l:EU Reference Scenario 2016 Energy, transport and GHG emissions Trends to 2050 Main results
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EU power generation (net) by fuel (Mtoe)

4 500 -
4 000 -
3.500
3,000
mRES
2.500
2,000
1.500 mNuclear
energy
1,000
mGas fired
S00
m Ol fred

0 m Solids fired

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: PRIMES modelling, NTUA, E3M-Lab

& ¥l . EU Reference Scenario 2016 Energy, transport and GHG emissions Trends to 2050 .



- PAFEA, RERNAOFEEE (TWh) : 20005 ~2050%

—20504F4000TWhA IS NI SR EBH EE—

‘ -
‘z |Net electricity generation o %@ TIT';ES Shares (%)
TWh
3500 (TWh) i
- N ELER
2500 e
2000 - " (A7
150 1 BOKZ- 141
000 1
B (05

* B
nET))

P U R S

Bl :EU Reference Scenaruo 2016, Energy,Transport and GHG emissions

2030 2050

33



20404

>
3
2
Iy

- B EITIHAEVD KELENE

Xy sl « Y, £ _A L :
H- EETHIERERELS O T E| X- EVOEHEERRTSHD T
million cars per year m Rest of million cars per year
70 Europe 70
m France m Intelligent
60 SUK 60 Mobility
20 50 SUV
Germany
40 40 mLarge
30 m Japan 30
20 m Rest of 20 m Medium
World
10 mChina 10 m Small
0 mUS 0
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

Source: Bloomberg New Energy Finance. For a detailed description of the ‘intelligent mobility’ segment, see the methodology.
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BRGSO ATLDSHGEICBITHAERREZXEL. FLERRED
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4-3 FHEMBLETILEFE ---- EMPS&EReOpt

EMPS /EFL’ Multi-area Power-market Simulator
* EFL 19864 LIESINTEF®D F E/4 #81#

- BAF&44E8 : SINTEF (FFZ2#5R8)
EEDEHODIRILX—ETILRFE. EMPSORAIND/NA—2av(F1970FE 48R

B, LUK, E. FrideE. hDETILGEE
“ETILDZRAT:
-BAHTHIEOERETILIK D DEEMZLFRIE — “COMPUTATIONAL FLUID DYNAMICS” 5 FA 4 55
/IO —DIKNREEAREICHD “WaterfE” DB =
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AR BAHME. TV T7EOIME], RHREBBODHREELLE

A=Y —EROT—ER—R
BEH O, BRES RE/SERE AR BEMT1E~SFEORHE AL
m § b =5
*ReOpt: EMPS Z BB GIICBiR-BEEL-7OMATOIRRIZIEC AT LA

(A prototype model expansion for weekly re-optimization in EMPS simulations)
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& ¥l SINTEF, SINTEF Energy Research, SINTEF Energy Research, SOVN — A new fundamental market model — Including

individual water values and power flow constraints

39



4-4 EUPHMIAMDE & L1EHREETR
(1)EUPHMIAD B EE R
- EUPHMIA &3 —EU + Pan-european Hybrid Electricity Market Integration Algorithm
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5-1 EUPHMIAIZE 1+ 52 D D1EERB T«
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(2) BIA( EUPHMIA ) D SN =#{ED B
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