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1. The starting point

Power Generation Switzerland 2019

Fossil 2017: 58 % approval in referendum
1% to ban new nuclear power plant.
Nuclear _ _ _
36% This bill only finances half of

substitution of nuclear electricity.
Hydro

57%
Furthermore: We need much more
electricity for decarbonisation.

New Renewable
6%
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2. Specific circumstances

Difficulties

- The lack of space limits biomass, wind power and grearalnted PV
- Most hydropower in late spring when snow is melting, but higher consumption in winter for heating

- Little additional potential for hydropower

Opportunities

- High solar potential, in priority rooftop

- Huge existing hydro storage capacity:
1000 kWh/capita, 500 W/capita.

- No problem for additional shoftun and weekly grid balancing

- but no reserve for additional storage from summer to winter

Image:wikipedia
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3. The challenge of the power generation

The monthly electricity production and consumption in Switzerland:
/2 months 201-2016
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3. The challenge of the power generation

The monthly electricity production and consumption in Switzerland:
nuclear removed+ new consumption
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4. Reversal of paradigms:
PV as the main pillar

Emphasising the winter problem brought us more credibility

Only PV has the quantitative potential to deliver (120 GW possible)
A PV from «nice to have» to «main source»

Need to counter widespread prejudices

Also to overcome prejudices of ecologists against more electricity
Two key technical challenges

- how to guarantee electricity supply in winter

- how to manage the grid when the sun is strong



5. The features of my basic scenario

Consumption remains constant for actual use of electricity

Additional consumption included for full decarbonisation of building and transport
(without aviation)

/T1 U 06 EO COI xEI C8 |/ OEAO OAT AxAAI AO
Every summer month: TWhA Powerto-gasA 0,3TWHm. in winter

No increase in monthly export during summer or import during winter

Only minimal grid improvement

Proposed PV deployment:
- from 2.5 GW to 50 GWequivalent to 500 GW in Germany)

=from 0.3 to 6 kW/capita
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6. Peak-shaving and gas

Perception as an extremist proposal?
No, because | coped with the two main challenges:

1 temporarily too much solar electricity?

~ ~ ~ N v Vd N Ve

2 temporarily not enough electricity?

- first hydropower reserve, and if necessags power generation
(fossil = +/taboo In Switzerland).




/. More PV thanks to Peak-shaving

Example: static peaishaving at 35 % of nominal power

M Apres Shaving a 35%

real data 52 MW sample, CH

M Partie perdue

—

MWh/jour

Peak-shaving 35% de la puissance globale
(MWHh par jour de 2017, taux de shaving stable sur |'année).

M

M Part restante apreés shaving m Part perdue par shaving

Only 20% loss of production (when electricity price is low)
Allows more installation and higher PV production in winter, spring and fall
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GWh / mois

8. Results In the basic scenario
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O. The CO2 balance sheet
of the basic scenario
Million tons CO, Full decarb

(off-) road
and buildings
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10. Only a basic scenario, no optimum

Technical improvement is possible. No doubt . (Computed as variants in my book)
Economical improvement too. Peadhaving is a kind of practicable bakee .

But the main advantage of using conservative parameter is to open the discussion with
conservative people.

AEA AOOAAT 1 & POI T £# AEAT CAA OEAAJd EO60 ObP OIi

The quantitative ambition of my plan helped to trigger the financing discussion: how to overcome
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11. Learnings for PV advocacy

N o g~ WDhE

Non only list the problems, but structure them

Focus on the main questions

Understand existing cultural representations

Trace a way and remove obstacles, including prejudices of your allies

$1 17160 EEAA OEA AEZZEAOI OEAO8 ' AAOAC
Assume pessimistic hypothesis to make your plan more robust

Not only facts and arguments matter. Ask your opponents how they would
solve the problem.

Consider the interests of your opponents. It helps them to leave their dead

end road.

+AAD EIT 1T ETAd OAT AOCUZ
AEI I | CU

EO I1TO0 TT1U
Ol OAE Al O HOU EAAI OEh xAU

<Ol



More information:
Www.roger-nordmann.ch
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Ein Solarplan-fur die Schweiz
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GermantranslationAugust 2019

https://www.editionsfavre.com/livres/le https://www.zytglogge.ch/sonnduer-klimatschutz

plan-solaireet-climat/
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Le potentiel en Suisse

TWh| Potentiel Exploitatble a Surfaceau sol
exploitable court et moyen
terme km2
Toits 49.1 23.3 153

Facades 17.2 8.2 (Surf. verticale: 107 .

Routes 24.7 2.5 16.2
Parking 4.9 3.9 25.7
BordureR QI dzi 2 5.6 3.9 25.7
Alpes(Paturages) 16.4 3.3 31.3

Total 117.9 45.1 251.9 (Sans facade



gWh

Electricité renouvelable hors hydro Situation 2018:
2 GW produisant 2 TWh

4'000
3500 Potentiel économique: 118 TWh
Dont 45 TWh a court et moyen
2000
Photovoltaique terme
2500 Chaleur environnante Notre proposition.
et du sous-sol '
2'000 " Eolien
Bois
- il -
- Biogaz
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_ am= Biogaz des stations d’épuration
500 IIIIIIIIIIII B Part renouvelable des déchets
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La variabilité du photovoltaique

Les 31 jours de décembre 2016 (MWh/quart d'heure)

Les 31 jours de juin 2017 (MWh/quart d'heure)
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Les 31 jours de mars 2017 (MWh/quart d'heure)

Les 30 jours de septembre 2017 (MWh/quart d'heure)
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Extreme Peak-shaving at 35% of nominal power
(static In this exemple)

All ¥4 hours, classified from the strongest to the weakest

MWh per 15 min
Nominal power

12

10 Strongest15 min

Shavingat 35 % of nominal powelnss=20,3 %essenergy

© Roger Nordmann EU PVSEC 2020 | 11.9.2020

21



15t step: PV at 20 GW = 10x more than 2018
2"d step: PV at 50 GW = 25x more than 2018

21.December2017 23. September 2017 21. June 2017

10 . 19 GWh

5 AlB GWh
0

P P ET AL AST AT AT

shaving



Central power plants

around
INS V:

GW downward
A PV isrelieving
the grid

'
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Central storage

Summer midday

(50 GW inst. PV
Peak-shaving 30%-=

15 GW)

(Hypothesis: only
central storage 2x
actual, no electrical car,
actual consumption)
Upward load 8 GW

Thanks to Peak
Shaving:

A No problem until 50
GW (6 kKW /per capita)

23



