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Visions/Scenarios 2030 (TYNDP 2016): more challenges 
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Slowest progress Constrained progress
National green 

transition
European green revolution

V1 V2 V3 V4

Economic and 

financial conditions
Least favourable Less favourable More favourable Most favourable

Focus of energy 

policies
National European National European

Focus of R&D National European National European

CO2 and primary 

fuel prices
low CO2 price, high fuel price

low CO2 price, high fuel 

price

high CO2 price, low fuel 

price

high CO2 price, low fuel 

price

RES
Low national RES (>= 2020 

target)
Between V1 and V3 High national RES On track to 2050

Electricity demand
Increase (stagnation to small 

growth)

Decrease compared to 

2020  (small growth but 

higher energy efficiency)

stagnation compared to 

2020
Increase (growth demand)

Demand response

(and smart grids)
As today Partially used Partially used Fully used

Electric vehicles

0% 5% 5% 20%

No commercial break 

through

of electric plug-in vehicles

Electric plug-in vehicles 

(flexible charging)

Electric plug-in vehicles 

(flexible charging)

Electric plug-in vehicles 

(flexible charging and 

generating)

Heat pumps
0% 5% 5% 10%

Minimum level Intermediate level Intermediate level Maximum level

Adequacy

1% 5% 5% 9%

National - not autonomous

limited back-up capacity

European -

less back-up capacity 

than V1

National - autonomous

high back-up capacity

European -

less back-up capacity than 

V3

Merit order Coal before gas Coal before gas Gas before coal Gas before coal

Storage As planned today As planned today Decentralized Centralized
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Probabilistic assessment of the residual load 

Germany  [DE]

Appearance of RL penetration by RES (including must run)

wk Mon Tue Wed Thu Fri Sat Sun [1-RL %]
1 50 61 69 67 60 63 81 60 54 50 46 45 49 44 43 52 68 84 99 80 59 78 63 75 111 111 85 84 81 95 123 124 108 98 69 62 75 84 87 84 72 71

2 86 50 45 41 38 41 55 40 37 33 32 38 76 75 68 53 43 44 48 37 37 41 40 47 57 46 47 68 69 86 103 99 95 98 87 96 122 123 101 95 73 63

3 67 46 45 40 34 35 38 26 25 28 28 31 42 41 41 39 36 38 44 37 38 37 41 56 84 56 51 52 63 76 78 56 52 86 60 52 54 53 57 71 83 91

4 102 87 78 79 72 83 100 57 54 49 41 42 44 30 28 27 24 26 28 23 23 24 22 24 29 26 28 28 25 28 31 35 39 34 32 39 44 49 54 42 38 38

5 40 32 35 37 39 48 57 46 50 45 43 47 55 43 48 49 43 45 50 41 46 53 49 51 61 44 48 41 35 36 39 41 47 45 39 46 53 59 69 60 45 42

6 45 32 36 37 33 36 40 33 40 43 39 45 56 48 50 56 49 48 49 35 41 32 26 32 36 32 37 30 28 36 43 47 53 48 39 42 46 51 69 57 45 42

7 41 28 34 33 26 31 50 35 34 27 24 26 30 24 26 29 28 46 109 108 84 87 83 90 102 62 60 46 37 40 54 77 78 85 62 63 62 56 52 55 49 54

8 63 57 57 47 37 40 44 31 31 32 25 27 33 29 31 46 40 43 43 30 30 35 33 39 72 73 77 70 55 60 88 98 86 89 82 91 116 112 96 96 77 77

9 80 48 48 58 43 42 43 34 35 36 31 34 45 46 47 63 74 87 40 28 27 28 29 33 45 36 35 34 29 30 35 36 44 52 34 40 47 46 62 58 39 43

10 48 38 46 35 23 24 30 28 34 36 24 25 33 29 39 49 38 46 57 44 44 45 39 42 43 29 29 37 28 31 39 44 47 71 53 57 75 89 91 129 109 73

11 75 54 55 55 50 53 49 33 33 39 34 37 50 36 37 40 31 32 37 28 31 42 25 27 40 40 52 52 39 48 57 59 67 63 47 56 67 60 71 72 43 47

12 51 32 31 48 29 32 37 33 46 47 30 38 46 37 45 43 24 27 30 24 25 34, 1 23 24, 3 30 28 36 42 24 29 34 33 45 52 30 33 36 42 44 87 48 47

13 42 28 35 51 26 27 34 38 56 87 49 48 38 30 33 68 48 61 90 73 88, 1 107, 3 78 90 110 73 76 90 80 89 112 113 113 132 115 87 83 74 94 99 53 63

14 90 61 77 61 25 26 33 29 49 51 31 44 57 50 58 58 28 32 44 39 46 72, 775 49 49 44 41 42 55 33 38 47 44 50 90 55 57 59 59 111 123 55 49

15 49 51 93 109 52 80 92 69 89 98 70 76 75 52 61 55 32 38 52 40 49, 3 52, 4 31 32 47 36 45 53 28 37 69 68 108 115 76 80 96 90 114 125 85 76

16 92 73 81 94 59 58 56 39 57 52 26 33 55 39 53 52 25 31 43 35 54 52, 8 25 27 38 30 50 52 28 33 51 54 75 85 39 45 65 66 80 91 39 45

17 57 41 53 62 32 40 53 40 56 70 41 47 71 53 59 60 31 42 63 50 59 68, 625 36 43 54 42 54 56 33 44 74 74 91 112 79 87 103 111 134 149 114 71

18 61 47 61 70 35 42 66 71 88 92 37 39 52 39 54 53 27 30 46 38 50 54 29 34 50 37 50 55 26 27 42 49 73 79 36 41 63 54 59 81 34 38

19 44 30 34 50 27 32 47 39 53 51 29 40 54 44 55 57 29 34 47 38 50 51, 3 28 34 61 46 55 58 38 50 58 62 77 99 54 54 66 61 91 95 42 44

20 50 38 55 56 30 33 44 36 53 53 29 32 53 45 58 82 52 54 72 81 100 95, 475 36 35 51 53 83 85 44 53 62 57 78 88 50 60 77 85 114 124 63 74

21 83 60 86 93 55 58 59 43 51 58 35 40 53 37 49 76 45 47 51 39 44 85 55 55 54 39 46 75 43 47 53 48 74 84 42 47 51 49 82 89 37 37

22 45 46 73 84 36 37 41 31 41 58 34 38 43 37 59 59 30 32 38 33 49 58 31 37 61 77 95 92 42 44 50 47 78 83 34 34 43 46 82 94 70 70

23 60 41 51 51 28 31 51 49 73 87 41 42 47 39 59 57 32 37 60 51 72 74 36 47 68 50 63 59 32 36 55 53 70 77 34 35 44 57 81 78 38 39

24 41 32 46 53 26 29 39 32 48 53 30 35 50 39 47 59 30 33 44 32 37 52 26 27 37 33 49 57 35 47 65 57 77 93 55 59 60 56 82 85 34 36

25 55 38 55 69 35 38 49 37 51 60 38 43 51 39 49 51 28 30 43 32 39 51 27 29 35 37 53 63 33 37 52 49 71 76 33 34 41 46 87 108 58 61

26 63 46 60 74 47 52 68 53 78 76 35 38 46 41 59 59 34 40 48 34 47 53 28 31 50 41 56 57 33 39 50 44 58 72 39 49 68 71 88 89 35 37

27 50 38 53 62 37 40 44 35 47 51 28 32 38 31 42 50 30 32 37 29 37 53 31 36 43 33 42 53 27 29 36 35 41 70 33 35 44 46 77 85 35 36

28 53 40 57 56 28 29 41 35 54 55 27 28 40 39 56 59 30 33 52 45 71 76 43 45 41 33 51 74 42 47 72 82 137 145 114 61 69 72 92 101 51 54

29 58 40 44 75 41 44 67 67 84 100 51 51 52 40 50 76 39 44 63 50 83 89 46 47 56 43 57 52 27 29 36 39 69 75 40 50 66 62 89 99 49 51

30 56 42 57 70 37 45 58 44 56 60 35 45 42 33 50 52 27 28 36 29 39 55 29 32 39 28 32 53 28 32 50 50 63 79 35 39 52 54 79 88 44 49

31 52 39 56 56 28 29 36 32 54 54 27 28 36 32 53 54 30 37 58 46 56 55 29 31 42 33 47 54 29 31 39 38 49 74 34 37 54 53 61 87 37 40

32 54 40 52 56 32 39 61 46 62 62 33 37 51 39 53 52 27 28 37 31 52 53 27 33 43 34 49 55 32 39 52 51 51 87 44 48 56 52 77 91 43 49

33 50 37 54 54 29 34 44 35 55 56 29 32 39 32 54 52 27 32 41 32 48 48 28 32 43 35 50 53 28 34 42 39 63 72 33 35 53 59 78 82 40 52

34 63 47 52 50 31 41 45 34 47 47 26 33 48 40 49 54 27 29 40 31 47 48 25 28 50 41 54 78 36 36 48 50 62 78 35 36 48 54 88 103 58 61

35 75 45 51 55 27 28 38 41 53 52 28 34 43 32 47 47 26 33 50 41 50 52 32 39 51 33 35 37 27 33 47 44 46 72 45 56 71 71 81 81 40 44

36 44 32 42 48 32 43 48 37 48 49 29 36 37 29 46 49 31 41 51 34 41 54 29 31 38 38 50 57 35 44 51 47 50 57 31 34 40 40 59 75 39 51

37 61 41 49 47 29 38 46 36 47 55 37 46 47 33 37 41 31 36 50 37 50 59 36 40 44 34 48 53 33 44 59 48 53 76 37 43 43 40 62 76 34 44

38 51 38 47 46 26 31 42 34 43 47 29 37 46 33 41 48 29 33 46 34 43 44 24 26 34 29 44 51 35 51 68 57 61 83 49 52 46 41 53 63 36 45

39 67 44 50 51 34 45 59 37 44 49 38 51 55 44 50 56 39 49 61 43 50 50 32 41 60 37 40 39 23 27 40 44 53 46 30 38 55 47 59 57 32 41

40 53 33 42 40 24 27 36 27 40 41 27 35 51 48 51 61 38 48 67 44 52 83 59 59 50 33 40 86 59 69 73 61 82 121 75 58 43 39 38 78 44 50

41 52 31 33 38 23 27 47 35 43 44 32 39 42 25 31 37 24 29 38 25 31 36 25 31 43 31 35 47 37 43 51 35 34 48 32 45 70 54 52 58 46 62

42 71 39 40 39 28 31 39 27 28 37 30 41 50 30 39 45 39 51 53 37 42 43 36 40 39 29 33 38 33 44 42 34 40 42 26 31 43 47 55 47 34 37

43 39 26 26 31 25 29 34 24 25 33 27 31 30 21 22 27 21 24 30 22 22 27 28 34 45 28 31 32 29 41 58 58 58 85 85 87 89 81 67 60 46 43

44 45 31 31 32 28 31 42 38 41 46 38 37 41 31 34 54 54 73 97 96 84 62 43 44 51 44 42 42 36 57 94 76 58 74 63 63 56 44 41 52 55 57

45 52 36 34 43 41 46 51 38 38 38 36 45 87 85 71 67 56 57 76 45 43 36 33 35 41 28 27 24 22 34 72 81 74 77 71 80 88 87 70 56 47 39

46 34 23 23 22 21 23 29 23 22 22 21 24 31 24 25 25 23 29 41 35 36 32 29 31 38 33 34 38 35 39 47 46 44 44 42 48 54 52 40 38 29 29

47 32 23 22 24 24 28 34 27 27 27 26 30 40 37 38 37 35 39 48 29 25 22 21 23 30 25 25 27 27 33 40 37 34 33 30 35 45 60 67 57 52 49

48 42 31 32 38 39 42 43 26 25 23 22 24 31 30 30 30 33 42 58 52 51 54 55 62 71 41 38 28 27 27 30 29 28 27 24 27 34 40 42 37 34 36

49 42 32 32 34 27 30 46 36 31 29 29 41 62 34 31 23 22 23 31 32 33 44 42 41 41 24 23 28 29 34 38 33 31 30 30 35 42 49 50 60 57 61

50 71 43 40 34 30 32 41 34 33 35 35 38 52 38 36 30 28 29 32 24 24 38 43 53 68 47 46 50 52 61 74 72 51 46 39 45 50 55 49 49 40 43

51 52 35 34 34 30 30 34 26 25 25 23 25 30 26 25 25 24 25 30 26 26 29 29 34 38 31 31 27 24 26 29 32 30 34 30 36 53 80 79 82 73 77

52 91 89 58 57 54 74 88 97 88 89 70 63 77 85 72 77 83 85 108 110 85 73 48 49 52 55 48 33 28 31 42 53 62 73 70 80 96 95 83 74 68 74

4 8 12 16 20 24 4 8 12 16 20 24 4 8 12 16 20 24 4 8 12 16 20 24 4 8 12 16 20 24 4 8 12 16 20 24 4 8 12 16 20 24 hour

[climate year]2010 2011 20122005 2006 2007 2008 20092000 2001 2002 2003 2004
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System inertia with increasing wind penetration in % of 
generation

Migrate project: Irish All Island power system
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High imports and high wind generation ðfrequency drops 
dramatically 

Migrate project: Irish All Island power system: To maintain stable system  operation system 

should operate below 70-80% of wind+import/load+export



Storage for TSOs: Functionalities and performance 

7Source: Terna 



By 2040 ðin a distributed generation  scenario 
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Socio-economic welfare gains through added 

capacity in each scenario

TYNDP 2016 boundaries: 

Continental Europe West - Nordics



Thank you for your 
attention!
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Back -UP
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Storage technologies 

2012

2020

2008
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SOURCE: ESA; McKinsey

50-70% further cost reduction up to 2030 (<150ú/kWh for commercialisation 

LCOEassessmentfor different servicesand technologies�¦/kWh


