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Produktions- och reglerformaga

Produktionsformaga Reglerféormaga
Arsproduktion (energi) (Kunna) Folja nettolasten Reducera elsystemets
. . . . . sarbarhet

Producera nar det "behovs” Variationshantering pa flera
o~ s y tidshorisonter Systemtjanster
Optimalt” spill

Effekt & uthallighet Effekt

Perspektiv: Allt fran alvsystem till aggregat
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Vattenkraftens roll (Sverige)

Production, consumption and imports/exports
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Vattenkraftens roll (Norden) S

Energy mix Production mix 2020

Production type @Nuclear @ Other @Wind @ Solar @ Hydro @ Net import @ Missing data @ Yearly consumption of selected areas
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;— Nuclear 18,6%

___ DOther
7.8%

' Wind
12.6%

“— Solar 0.2%

I l Hydro 60.7% —/

2015 2016 2017 2018 2019 2020

Electricity production, consum ption and net import in TWh per year
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Balansbidrag ot

Genzo(;ri;n_it;sov;lrden _ Kora_ftslag som gj

Total ingar i residuallasten

Production type Intraday Intraweek Imtrayear Residuallast

Nuclear 0% 1% 17 %

Other 5% ’l 1% 23 %

Wind 7w EBiw 9%

Solar 1% -0 % -1 %
[ Hydro 107 % 98 % 50% |

Net import 15 % =14 % 3%

Missing data 5 % 4 % 1%

Consumption

10

- www.vattenfall.com/powersystem Bild: https://www.ziegler-
spielplatz.de/uploads/tx_imagecycle/
Spielplatzgeraet-Wippe-4-02_02.jpg.
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Vattenkraftverk KLIVA

Antal ~200 styck

Effekt (slutet 2020) 14 805 MW

Energi (ar 2020) 65 TWh

Karta: OpenStreetMap. Statistik: Energiféretagen
(https://www.energiforetagen.se/globalassets/energiforetagen/
statistik/energiaret/2020/energiaret-2020_tabeller.pdf).

~2000 styck
16 335 MW

71 TWh



Olika detaljnivaer:

» Sverige
* Norge

« Omgivningen

Karta: Svenska kraftnat.
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17 Kalla: https://climateactiontracker.org/publications/global-
update-climate-summit-momentum/.
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Planetary Boundaries

[ Climate crisis ]
Chemical

pollution
(not yet sufficiently quantified)

Ocean acidification

Ozone

Particle poll
depletion

of the atmo

(not yet sufficiently gliai

Biodiversity
loss

Phosphorus
cycle

Freshwater
use

Deforestation
and other land
use changes

. Safe planetary boundary / guide rail
according to the authors

. Scientific observation until 2009

lllustration,

Bild: Felix Mueller, CC BY-SA 4.0
<https://creativecommons.org/licenses/
by-sa/4.0>, via Wikimedia Commons.
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Varmare klimat

b) Annual mean temperature change (°C) Across warming levels, land areas warm more than oceans, and the Arctic
relative to 1850-1900 and Antarctica warm more than the tropics.
Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

0 051 15 2 25 3 35 4 45 5 55 6 65 7 >

Change (°C) ————
Warmer

19 Kalla: IPCC,
https://mww.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WGI_SPM.pdf.
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Varmare klimat

Hot temperature extremes over land

INTENSITY increase  FREQUENCY per 10 years

10-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average
in a climate without human influence
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hotter

Future global warming levels

1:52C

will likely
occur

4.1 times
(28-47)

+1.9°C
hotter

2°C

will likely
occur

5.6 times
(38-6.0)

+2.6 °C
hotter

4°C

will likely
occur

9.4 times
(8.3-9.6)

+5.1°C
hotter

FREQUENCY per 50 years

INTENSITY increase
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50-year event

Frequency and increase in intensity of extreme temperature

1850-1900 Present1°C

Once

+6 °C
£5°0
+4 °C
+3°C
+2°C
41 °C
0°c

event that occurred once in 50 years on average
in a climate without human influence

Future global warming levels

1.55C 2°C 4°C
20 o0
L) 0o
) o:.
now likely will likely will likely will likely
occurs occur occur occur
4.8 times 8.6times 13.9times 39.2times
(2.3-6.4) 4.3-10.7) (6.9 - 16.6) (27.0 - 41.4)
+1.2:°C +2.0°C +2.7°C +5.3°C Kalla: IPCC,
hotter hotter hotter hotter https://www.ipcc.ch/report/ar6/wgl/

downloads/report/IPCC_AR6_WGI_
SPM.pdf.
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Relevant:

* Mangd

* Tid & ort

* Regn/snod

« Varflod

* Prognos(-fel)
* Marken



Vattentillgangar
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I Tillrinning relativt till elomrades medelvarde okt 2008 till sept 2018
[ Tillrinning relativt till Svergies medelvarde okt 2009 till sept 2018

Arstillrinning for de stora utbyggda alvarna i Sverige.
Tillrinning fr&n Energiféretagen, omréaknad till energi.
Karta: Svk/OpenStreetMap.
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I Tillrinning relativt till elomrades medelvarde okt 2008 till sept 2018
[ Tillrinning relativt till Svergies medelvarde okt 2009 till sept 2018

Arstillrinning for de stora utbyggda alvarna i Sverige.
Tillrinning fran Energiféretagen, omraknad till energi.

Karta: Svk/OpenStreetMap.




Varmare klimat

C) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
relative to 1850-1900 Pacific and parts of the monsoon regions, but decrease over parts of the

subtropics and in limited areas of the tropics.

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

g 7

Relatively small absolute changes

may appear as large % changes in c- 40 -30 20 -10 0 10 20 30 40 ---
regions with dry baseline conditions - "
Drier ange (%] Wetter

28 Kalla: IPCC, https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WGI_SPM.pdf.
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Varmare klimat

Heavy precipitation over land
10-year event

FREQUENCY per 10 years

INTENSITY increase

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on

average in a climate without human influence

1850-1900

Once

+40%
+30%
+20%
+10%

0%

Present 1 °C

now likely
occurs

1.3 times
(1.2-1.4)

+6.7%
wetter

Future global warming levels

1.5°C

will likely
occur

1.5 times
(14-17)

+10.5%
wetter

2°C

will likely
occur

1.7 times
(1.6-20)

+14.0%
wetter

4°C

will likely
occur

2.7 times
(2.3-3.6)

+30.2%
wetter

Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence

FREQUENCY per 10 years

INTENSITY increase

1850-1900 Present1°C

Once

+2 sd

+1 sd

0sd

now likely
occurs

1.7 times
(0.7 - 4.1)

+0.3 sd
drier

Future global warming levels

1.58C

will likely

(1.0-5.1)

+0.5 sd
drier

256

will likely
occur

2.4 times
(1.3-5.8)

+0.6 sd
drier

4°C

will likely
occur

4.1 times
17-72)

+1.0 sd
drier
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Kalla: IPCC,
https://www.ipcc.ch/report/ar6/wg1/
downloads/report/IPCC_AR6_WGI_
SPM.pdf.
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En utmaning for vattenkraften?
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Modeller & ansats
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Med/utan klimatanpassad
vattenkraft

Omvarldsfaktorer

Ekvivalenter



* IPCC: Sixth Assessment Report, Summary for Policymakers, Working Group |,
https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WGI [SPM.pdf

« Klimatférandringarnas konsekvenser for energisystemet (Klimpen):
https://enerqgiforsk.se/program/klimatforandringarnas-konsekvenser-fa

energisystemet/

* KLIVA hemsida: https://energiforsk.se/program/klimatforandringarnas=inverkan-pa-

vattenkraften/

- richard.scharff@chalmers.se

Bild: Claas Rickert.
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https://energiforsk.se/program/klimatforandringarnas-inverkan-pa-vattenkraften/
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(...) Tja: Wer sich vom Klima-
schutz nicht einschranken lassen will,
wird eben vom Klima eingeschrankt.

mittwoch, 30. juni 2021

Citat: taz.



