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Nuclear Energy
Uranium resources 

proven:~80 years supply 
expected:~250 years supply 

1000+ years with breeder reactors! 
Energy from thorium  

3 times as abundant as uranium ~750 years 
supply
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Nuclear power could supply 
 all the energy we need for more than 500 

years

Renewable energy industry

Exists only because of large direct and indirect subsidies 
• Subsidies exist only because governments believe that they are a 

cheap and effective way of reducing man-made CO2 
• They aren’t 

• When the subsidies are abandoned, development stops 

But the technologies can be useful when conventional options 
are expensive 
• mostly supplying small loads in isolated situations
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New renewables cost - $2,500 billion!
Capital $2,000 bn, Subsidies ~$500 bn ($88 bn/yr) 

Capital cost $3000/kW

Capacity factor 25%

Effective cost $9000/kW 
Provide less than 1% of  
world energy!

Annual capital

$billion




Storage the “Achilles Heel” of RE
Large scale wind, wave and marine power cannot exist 
without  
         long term, low cost, efficient, energy storage 

energy generated when the wind is blowing and the sun is 
shining must be stored so that it can be used when it is needed  

No such technology exists  
 and it is not even on the horizon 
 all we have is long term pumped storage and batteries 

So we use inefficient open cycle gas turbines and diesels 
Producing lots of CO2
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Nuclear fuel 2 MWh

0.5 c/kWh

Coal 6 MWh
5c/kWh

6 drums Oil 
  

1 MWh

30c/kWh

~2 c/kWh
Hydro 1 MWh

Batteries 1MWh
~50 c/kWh

Storage sizes and cost of storing 1 kWh

0c/kWh

1000 
elect 
water 

heaters 
1MWh

~$2million

Wind power: Technology and costs
Technology is stable 
• no significant technological improvements in the last 20 years 

• variable speed operation becoming more common 
• as time goes on, unit size increases with a small decrease in costs/kW 
• O&M costs are high due to problems with blades, gearboxes and 

generators 
• they do not seem to be decreasing 

Costs are dropping only slowly 
• currently ~$NZ 2100/kW - equivalent to Geothermal at $6500/kW
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Bearings are a significant problem.. 
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Cost of wind power

International Renewable Energy Agency

• Capital Cost $NZ2100/kW

• Energy Cost 8.2 cents at 35% capacity factor

• Operation and Maintenance  

~2 c/kWh –  increases as time goes on


 American Tradition Institute:

• Takes out subsidies and considers reserve plant etc

• Energy cost 15.1 c/kWh at 35% capacity factor 

Combined cycle GT ~ USD1000/kW and ~7cents/kWh
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Cost of wind power US¢ 
O&M 1.3 US¢ = 1.9 NZ¢
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Aussie wind 
farms 
April 12 
2013

Output over 
peak ~75 MW 
- in spite of 
being widely 
spread!

Installed capacity 2500 MW

100%

750 MW
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75 MW

Aussie windfarms 2512 MW

2100 MW 

85% of installed cap

100 MW

35,000 MW

Demand

Wind
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225 MW

Wind power in New Zealand

Wind Cap FactorSystem MW NZ System 2012
7000 MW

80% max

Maximum rate of decrease – 150 MW in 30 mins!
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Offshore wind power

Capital cost ~ $4000/kW 
O&M about 5 cents/kWh 
Cost/kWh is ~twice that of onshore wind

Spanish Wind Power

No new wind farms since 
the subsidies were 
abandoned 

• So why does the wind 
industry continue to claim 
that it is competitive with 
conventional generation? 
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Status

Expensive and intermittent 

Relies on a belief that it is an effective and cheap method of 
reducing man-made CO2 

• it isn’t 

Costs not decreasing 

Not a good investment
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Solar power
5000 ha for 1000 MW  

Cost is ~$2000/kW - at 10-20% capacity factor 
• ~ $3000/kW for rooftop installations 

Maximum power in the middle of summer 
• none during most system peaks 

Rapid drop in output when a cloud crosses the sun 

Solar companies are going broke 
• Solyndra defaulted on a $500 m loan 
• Suntech  - bankrupt owing $1.6 billion  
• SunEdison, the “world’s largest green energy company,” 

• broke - owes $11 billion 
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Olmedilla Solar Voltaic Farm
60 MW for $US530 million 

$US8800/kW 
~87.5 GWh pa 
~60c/kWh 
Loses 60% output on a 
cloudy day and 100% 
every night 
Subsidy: ~6 times market 
price for 25 years! 
A lot of glass to clean!

Spain
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Tibet 850 MW ~ 150 MW average~1 billion dollars = 
$1200/$6,600/kW                  14km2 - 5 sq miles!

The Harbour Bridge lighting - the promise The reality



Clouds are a major problem
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Going broke
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Status
Expensive and intermittent 

Costs not decreasing 

Share prices have collapsed 

Not a good investment 

Workers needed to produce the same amount of electricity: 

coal - 1; natural gas - 2; wind - 12; solar -79

25



Tidal power

Two major schemes in operation 
• La Rance 240 MW 1960s 
• Sihwa 250 MW 2010 

Proposed 
• Severn Barrage - much more expensive than nuclear 
• Kalpasar India - abandoned
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Spring and neap tides

Needs a massive amount of storage
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Tidal stream power
SeaGen cost ~$20,000/kW* 

Delivered full power (1200 kW) in 
December 08  

Relies on a power price of ~50 
NZ cents/kWh 

Further ahead than anyone else 

Dismantled in 2017 
“The technology hasn't developed at the pace 
that was anticipated by investors” 

*Prototype cost.  Production models might  
cost $10,000/kW

Sihwa Korea 250 MW

Uses existing barrage
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Status

Expensive and intermittent 

Costs are high and unlikely to decrease 

Not a good investment
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Wave power
750 kW Pelamis: Average output 100 kW


Weight 1300t - 700t of machinery +600t of sand

Company went bust in 2014
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At $5000/t, cost is ~$9000/kW



Sea Wave

A new concept 

Under development  

Great potential
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Status

Expensive 

Technically difficult 

Costs are high 

Sea Wave could be a breakthrough 
• watch this space..
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Why renewables?
If the objective is 
• reducing CO2 

• nuclear is far better and cheaper 
• as is converting from coal to gas 

• low cost power 
• CCGT and coal wins every time 

But if the objective is a transferring wealth from the poor to the rich 
• Renewable energy will do it!
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Renewable Energy -Prospects 

Can only be described as very poor 
• expensive and intermittent 
• little prospect of major cost reductions 
• rely on huge subsidies from consumers and taxpayers 
• storage problem cannot be solved at an acceptable price 
• cheaper technologies can do it better!
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Does man-made CO2 cause  
dangerous warming?

No proven connection between CO2 and Temperature 

Climate models assume a positive feedback factor of ~3 
between CO2 and water vapour 
• such a system is unstable
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Climate Models

Actual

World temperatures 
1978 - 2025
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dangerous warming?
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Questions.


