

https://geminis.pege.org/2021/germany-solar.htm

Is wind energy indispensable
for the energy transition?

Installierte Windenergieleistung in Deutschland
Stand: 31.12.2020
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Or would it also work with solar electricity alone?
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Fortunately, most people live at latitudes where the
difference between summer and winter is small:

Population by latitude (image credit: Engaging Data)


https://engaging-data.com/population-latitude-longitude/

Fortunately, most people live at latitudes where the
difference between summer and winter is small:

Population by latitude (image credit: Engaging Data)


https://engaging-data.com/population-latitude-longitude/

Max value

Assumed PV

Scenario

PV

10

Mult

11

Yearly demand

T2

Usage

13

Batteries

14

eff to battery

15

16

I

eff from battery
Methane

1T

eff to methane

18

eff from methane

19

+ Data PowerToCH4 CCPP CCPP_PtM Sunny_May

6 Find

Shee

t1of5S

Formatted Display Match Case

PagesStyle_Tabelle1

G

125,320
200,000 |

1,400
0.007

GW

900 TWh

103
4,000

0.95

0.95
300,000

0.55
0.55

English [USA) .. |

GW
GWh

GWh






my =F N e T ST e e B Wl W ol U G HEE HW 0 s @RF  RR o e SRS |- (55

-1 v BI UA-©. === = = — P-% 747 000) 2=¢= O-Z-B- =/~
4 flz'=

A i B ,EF E I F f G | H | [ [ J I K i
Mittelwert 17,475

ITC_ data for previous hour PV Production | GW PV from Battery _ toBattery | BatteryGWh |ccpp | Power to CH4 Methane P
2008-01-01 00:29:59 2,000 80_ _ 300,000
2008-01-01 01:29:59 1,976 80 | 299,855
2008-01-01 02:29:59 1,952 80 | 299,709_
2008-01-01 03:29:59 1,928 80 | 299,564
2008-01-01 04:29:59 1,905 80 299,418
2008-01-01 05:29:59 1,881 80 _ 299,273
2008-01-01 06:29:59

1,857 80 299,127
2008-01-01 07:29:59

1,833 80 298,982
2008-01-01 08:29:59 731 1,814 80 _ 298,836
2008-01-01 09:29:59 5,003 1,826 80 _ 298,691
2008-01-01 10:29:59 10,706 . 1,876 80 . 298,545
2008-01-01 11:29:59 15,397 108 1,957 80 _ 298,400
2008-01-01 12:29:59 17,332 121 2,050 80 298,255
2008-01-01 13:29:59 16,546 _ 116 2,139 80 _ 298,109
2008-01-01 14:29:59 11,297 | 2,193 80 . 297,964
2008-01-01 15:29:59 4,613 2,202 80 297,818
2008-01-01 16:29:59 343 2,180 80 _ 297,673
2008-01-01 17:29:59 0 2,156 80 _ 297,527
2008-01-01 18:29:59 2,133 80 . 297,382
2008-01-01 19:29:59 2,109 80 _ 297,236
2008-01-01 20:29:59 2,085 80 297,091
2008-01-01 21:29:59 2,061 80 _ 296,945
2008-01-01 22:29:59 2,037 80 . 296,800
2008-01-01 23:29:59 2,013 80 296,655
2008-01-02 00:29:59 1,989 80 _ 296,509
2008-01-02 01:29:59 1,966 80 _ 296,364
2008-01-02 02:29:59 1,942 80 . 296,218
2008-01-02 03:29:59 1,918 80 _ 296,073
2008-01-02 04:29:59 1,894 80 295,927
2008-01-02 05:29:59 1,870 80 _ 295,782
2008-01-02 06:29:59 1,846 80 295,636
2008-01-02 07:29:59

1,822 80 ' 295,491
2008-01-02 08:29:59 1,118

_ 1,807 80 _ 295,345
2008-01-02 09:29:59 7,610 1,836 80 295,200
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80 GW CCGT power plants are sufficient,
Power adjustments with only 1 GW per hour
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Stromerzeugung und -verbrauch

Compare that to the madness of today:

125 GW

100 GW

75 GW

25 GW
0O GW
21 Juni 12:00 22, Juni 12:00 23, Juni 12:00 24, Juni 12:00 25, Juni 12:00 26 Juni 12:00 27, Juni 12:00 28. 1
. Konv. Kraftwerke Solar . Wind Onshore . Wind Offshore
L Wasserkraft o Biomasse = Stromverbrauch

— C0,-Emissionsfaktor des Strommix

More power adjustments in 2 days than in
an entire year in this scenario.


https://www.agora-energiewende.de/service/agorameter/chart/power_generation/21.06.2020/27.06.2020/
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https://commons.wikimedia.org/wiki/File:ISK_Knapsack_GuD_2007.jpg

180 GW power to methane is enough,
full 180 GW only 143 hours, 160 GW is enough for the rest.
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Use of CCGT power plants and power to gas
are clearly separated in terms of time
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A very sunny May week. Only here,
most of the battery capacity was used daily to supply
the Power to Gas systems evenly with 180 GW.
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Methane storage would need to be supplemented
by 245 TWh in the summer half-year.
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Southern countries are pleased with the decrease in surpluses.



600 kWh per month for

household, hot water and electric cars
additional demand for space heating and cooling:

General monthly consumption kWh 600

Extra usage for heating and cooling January Feb.
Oslo 500 300
Berlin 400 200
Vienna 400 200
Rome 150 100
Athens 150 100
Tel Aviv 100 100
Cairo 50 100
Electricity balance January Feb.
Oslo -989 -443
Berlin -575 66
Vienna -341 326
Rome 586 1,130
Athens 933 1,313
Tel Aviv 1,491 1,800
Cairo 2,099 2313

March

100

150
150

March

869
1,281
ALTADI
2,317

2,738

3,073
3,557

April

200
200

April

2,012
2,478
2,873
3,204
3,692
3,657
4,024

May

100:
100!
200"
250

May

2,956
3,108
3,410
4,003
4,390
4,369

4,578

June  July
50 50
200 200
200 200
200 200
250 250
June  July
3,376 2,969
3,327 3,184
3,508 3,593
4,171 4,533
4619 4941
4,624 4,684
4723 4,799

100
100
200
250

2,196
2,657
3,017
3,959
4,480
4,254
4,410

August Sept.

200
200

August Sept.

1,222
1,747
2,051
2,714
3,223
3,412
3,679

Summer / winter compensation
only required from Vienna to Oslo

100

150
150

73
716
998

1,790

2,087

2,606

2,995

October Nov.

300
200
200
100
100
100
100

October Nov.

-697
-254
-23
801
1,147
1,726
2,154

Dec.

500
400
400
150
150
100

50

Dec.

-1,036
-676
-435

488
697
1,353
1,906

Total

1,800
1,200
1,300
1,100
1,100
1,900
2,000

Total

12,510
17,060
20,678
29,695
34,259
37,049
41,237



Methane storage would need to be doubled
from 24.6 km® to 50 km?.




Hydrogen requires 3.2 times more volume for the same energy.
An expansion to 160 km? is likely to be very difficult.






https://youtu.be/EVNDjZpvqz8

