FAQ on Renewable Energy

[All prices in $US, 2003 equivalent; principal source of information is Beyond Zero Emission's ZCA2020 Plan http://media.beyondzeroemissions.org/preview-exec-sum14.pdf; other references as noted.]

Can renewables do baseload?

Yes.  Solar thermal with molten salt storage can deliver electric power 24x7.  During the day, the salt is heated to 600oC.  This drives a conventional steam turbine all day and night.  The technology is running today in Spain and the US, with several new sites planned.

http://en.wikipedia.org/wiki/Andasol_Solar_Power_Station
This isn't just baseload either: it's dispatchable.  The heat is converted to electricity on demand.  This means it can be teamed with cheaper but less predictable sources, such as wind power, to provide a total adapted to the daily demand cycle.  Coal-fired power stations cannot do this.

Won't electricity from renewables be much more expensive?

In the long term, no.  Electricity from wind turbines is already competitive with the 5.5c/kWh of new coal-fired stations.  It has dropped from 30c/kWh to 5c/kWh in twenty years and is expected to fall further.  China believes its "Three Gorges of Wind" project will produce as much as its more expensive Three Gorges Dam.    http://www.winddaily.com/reports/China_aims_to_build_Three_Gorges_of_wind_power_in_the_northwest_999.html
Standard projections show that solar thermal electricity should match that from new coal-fired power stations on price by 2015, eventually dropping to under 4c/kWh.

Coal power also has indirect costs: the health and environmental costs presently borne by the taxpayer.  If these are factored in, the real price of coal-fired electricity nearly doubles.

http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=12794
What about jobs?

Heat and power from coal and gas in Australia employs fewer than 20,000 today.  Replacing all of it (and our dependence on oil imports) with renewables would employ twice as many indefinitely, many more during transition.  The new jobs would be rather more pleasant in many cases too!

Will renewable energy be ready in time for future demand?

Yes.  Because of the difficulty in matching the daily demand cycle from coal-fired stations, and the lead-time in building new plant, there is an oversupply of baseload today.  NSW coal-fired power stations typically run at 65% capacity.  E.g. http://www.macgen.com.au/GenerationPortfolio/LiddellPowerStation.aspx
Easy savings in efficiency have been identified which would delay the need for any further supply until 2018.  http://datasearch2.uts.edu.au/research/news/detail.cfm?ItemId=15807
ZCA2020 is a detailed proposal for rolling out wind and solar that would not only meet that need but replace coal and gas entirely by 2020.

Why not use Carbon Capture with Storage in the meantime?

Because it's inadequate, too expensive and too late.  Even for new coal-fired stations, CCS is never expected to be any cheaper than 6.5c/kWh, with estimates up to 10c/kWh.  Retrofitting is much more expensive.  

It will never be zero carbon:10-20% is not captured.  It is still unclear if or when the technology will be ready for full scale deployment. http://en.wikipedia.org/wiki/Carbon_capture_and_storage
Is gas-fired a quick fix?

Not really.  Combined Cycle Gas is touted as a "transition" technology while renewables mature.  But gas still has one third of the CO2 emissions of coal, even if fugitive emissions are ignored, and new gas power stations will have a 30 - 40 year life, delaying the investment we need in renewables.

What about nuclear?

One day, maybe.  The many issues with current nuclear power technology are well known.  After all these years, it continues to depend heavily on government support to be economically viable.  That support  has been forthcoming largely because of other considerations, such as nuclear weapons.

Fourth generation nuclear holds promise, but is still a long way from commercial reality.  

http://en.wikipedia.org/wiki/Generation_IV_reactor

 HYPERLINK "http://en.wikipedia.org/wiki/Generation_IV_reactor"
.  Controlled fusion is still just a dream after decades of work.  Some nuclear energy companies (GE, Areva) are diversifying into renewables.

Don't Wind Turbines need a lot of maintenance?

No.  In the US, coal power plants are shut down for scheduled maintenance for 6% of the year, and for unscheduled maintenance for another 6% of the year. The combined downtime (scheduled and unscheduled) for wind turbines is under 2% per year.

Wind turbines fail at the level of individual turbines; a coal-fired failure takes out the whole station.

Aren't Wind Turbines noisy?

It's manageable.  The only noise problem from modern wind farms is the swish of the blades.  A UK study found complaints related to only a few percent of wind farms, and most of those were dropped as residents became accustomed to it.  The principal problem is at night with light winds; if woken for some other reason, the faint but rhythmic noise, when all else is quiet, can make it harder to return to sleep.  This can often be solved by shutting down the turbines when there is barely enough wind to be worth operating anyway. http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/planning/on_off_wind/noise/noise.aspx 

In Australia, it's much easier to find sites far from houses.

How will Wind and Solar reach the grid?

HVDC.  The ideal sites for wind and solar farms are often remote from population centres.  Traditional High Voltage AC transmission loses up to 10% of the energy per 1000km.  New UHV DC transmission loses a fifth of that.  A new national UHV DC grid will have added benefits in smoothing both supply and demand.

http://www.energy.siemens.com/hq/en/power-transmission/hvdc/hvdc-ultra/ 

Does it get us away from needing oil?

Mostly.  The oil won't last forever.  The struggle to find or replace it is leading us into ever more polluting options: offshore oilrigs, tar sands in wildernesses, biofuels from energy-intensive crops, and oil from coal.  Oil imports cost the Australian economy billions already, and it will only get worse. http://www.aph.gov.au/senate/committee/fuelenergy_ctte/submissions/sub0040.pdf
Despite a hundred years of development, the internal combustion engine is only 20% efficient.  Electric cars are over 70% efficient, making them cheaper to run.  The barriers have been battery technology, which is improving all the time, and infrastructure.

Getting transport off oil extends the dwindling supply for other uses: plastics, fertiliser, dyes, medicines, detergents...  Longer term, of course, we must find alternatives for those too.

21 May 2010





For feedback or questions, mail ccbalroz@gmail.com
