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GHG emissions from electricity

Vattenfall LCA Study (July 2012)

• Nuclear typically 5-50 gCO2/kWh

• Coal at 800-1300 gCO2/kWh
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Mortality of electricity production

Markandya, A.; Wilkinson, P. Electricity generation and health. 
Lancet 2007, vol. 370, p. 979−990.

• Wide disparity of data, figures used are best-estimate mean 
• Coal mortality data for China has been excluded (much higher)

• (All) air pollution kills ~7 million people annually (WHO)
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Principles of “replacement” capacity

4

• Polish domestic 
electricity production 
is almost entirely 
based on coal 

• Building just about 
anything else on the 
grid connected to 
Poland to “replace” 
part of this would be 
good for the climate



Principles of “replacement” capacity
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Poland decides to build 
a wind farm with an 
annual production equal 
to a coal power plant

=

The wind farm is paid 
for, built, and ready to 
operate for the next 
20-25 years



Principles of “replacement” capacity
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Politicians then decide 
to not connect this 
built-and-paid-for wind 
farm to the grid.


Is this decision good or 
bad for the climate?


The decision does not 
increase emissions, but 
naturally we can think 
one step further…



Principles of “replacement” capacity
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Politicians then decide to 
build solar farms to 
“replace” the wind farm


Does this decision 
improve the decision to 
not connect the wind 
farm to the grid?


Has the “climate impact” 
of not connecting the 
wind farm changed in any 
way?



Principles of “replacement” capacity
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Is it good or bad for the 
climate to shut down 
nuclear plants and try to 
“replace” them with 
wind and solar plants?


Does this “replacement” 
improve the original 
decision to shut down 
nuclear and does it 
reduce the climate 
impacts of that 
decision?



European electricity grid

• Electricity produced is consumed somewhere in the grid

• Non-emitting sources effectively displace emitting sources
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Quick note on renewables

“The wind always blows somewhere” 
Combined minimum wind capacity factor across EU (11 nations): 
1h:  2.3%, 24h:  5.3%, 48h:  6.0%  (SWE 48h: 2.8%)
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“It’s always sunny somewhere (during the day)”  
Combined minimum solar capacity factor across EU (5 nations):   
24h:  1.2%, 1 week: 2.0%, 2 weeks: 2.4%, 1 month 3.0%

“It’s always windy or sunny somewhere” 
Combined minimum capacity of wind+solar across EU (16 systems):   
1h:  2.5%, 24h:  5.4%, 48h: 6.1%,1 week: 9.9%

Data from 2013

* Wind data: Germany, Spain, UK, France, Finland, Czech Republic, Sweden, Denmark, Ireland, Italy, Belgium

* Solar data: Germany, Spain, France, Czech Republic, Italy



The politics of climate insanity
Name Bełchatów Coal Power Plant Ringhals Nuclear Power Plant

Installed power 5420 MWe 3707 MWe

Generation y-1 26 TWh 25-30 TWh

Emissions gCO2/kWh ~1150 ~5

Emissions tCO2/y ~30,000,000 ~3-4000

Status Most polluting power station in 
Europe

Largest clean power station in 
Northern Europe

Prospects Recently upgraded Being forced out of operation

Elektrownia Bełchatów, Poland Ringhals NPP, Sweden 11



The politics of climate sanity

1. Don’t shut down any existing low-emissions production 

2. Make pollution expensive 

Include external costs in the price of coal, oil and gas 

3. Build new low-emission energy production, by either: 

A. Implementing (a rational) national strategy 
B. Let a free (actually free) market system decide what to build 

4. Fund research on low-emissions technology 

Including the modern versions of the most successful historical pathway 
to de-carbonization in history: Nuclear energy. 
5. Transition to electric (and biogas) driven transportation
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The Swedish Nuclear Program
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Steady state rate

Initial construction lag

• Steady-state rate of addition: +25 kWh/y/y/1000$-GDP* 

• Fastest addition of low-carbon energy in history

• Adjusted to global GDP: 1500 TWh/y/y (10% of fossil electricity)

*USD in 2005 13



Energiewende?

German “Energiewende” 
Most ambitious renewable 
expansion program ever
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Swedish Energy and Emissions
• Up until 1972: Intensity constant, emissions rapidly increasing

• 1972 and on:  Intensity rapidly falling, emissions falling

• Per capita emissions down by 75% from 1970 by ~1990
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Swedish Energy and Emissions

“The Swedish Nuclear Power Program 
is in many ways the most successful 
climate and environmental project 
that the world has ever seen.” 

Professor James E. Hansen,  
World leading authority on climate science

DN Debatt (22/5/2015)
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Status of Swedish Nuclear

Ringhals

Forsmark

Oskarshamn

‣ To date (Oct. 2014) Swedish nuclear has produced 2133 TWh 
of electricity, remaining potential is 1800-2100 TWh 

‣Swedish nuclear has reached half-way! 

‣ This electricity acts (like all other emissions free electricity)  
to displace fossil production (coal, gas, oil)


‣ To-date emissions prevention is ~2 billions tons of CO2


‣ Future prevention potential is ~2 billions tons of CO2


‣ This production has prevented up to 60,000 energy related 
deaths, with the same potential for the future.

Forcing, by excessive taxation, these plants out of operation, puts the 
responsibility of these consequences (2 GT CO2, 60,000 deaths) on the 
individuals that implement and promote such decisions 17



Oskarshamn

Free to download!
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Low CO2 Expansion Summary

• Time it takes to replace all fossil fuelled electricity (+ all currently 
existing nuclear plants), using regional data extrapolated 
globally with the reference scenario of:

Swedish nuclear: 23-27 years

French nuclear:    30-38 years

Energiewende:     61-80 years (if at all possible)
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Free to download!
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Summary

1. Shutting down existing nuclear power ahead of time is bad for the 

climate, regardless of what it is “replaced” by


2. Prematurely decommissioning the Swedish nuclear plants (as is 

currently being done) will cause up to 2 GT of CO2 emissions and 

up to 60.000 energy related deaths


3. Nuclear power has expanded many times faster than any 

renewable program, including the Energiewende


4. Intermittent power does not replace baseload


5. The world has little chance in tackling global warming, air pollution, 

resource exhaustion and ocean acidification without the use of 

new nuclear power
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