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Safe Planet

Introduction

The capitalist system is in a seemingly never ending political, economic and ecological crisis. In the last few years, dictators have been toppled, large chunks of the banking sector have gone and are going bankrupt and the earth’s ecosystem is gradually being degraded. The planet’s life support system is being destroyed by the very same mechanisms that are to blame for the financial and economic instability1.

Billions of ordinary people are humiliated by unemployment, debt and insecurity while those lucky enough to have employment have had their wages cut. Coincidentally, the fortunes of a tiny minority of the world’s population, the rich, the so called ‘high net worth individuals’ have risen to new heights. This wealth transfer is happening while the ecosystem degradation is blighting and destroying the lives of some of the poorest and most vulnerable people as the extreme weather, floods and droughts brought on by global temperature rise wreak their havoc. I aim to show, in this book, how the two aspects of the crisis have the same cause.

One of the less obvious effects of the crisis is the way it influences ideas and opinions. So, for example, I am interested in the potential for renewable energy. All the time I am confronted with ideas like: ‘Humanity cannot provide the energy and power it needs using renewable sources of energy alone’; ‘Renewable power is uneconomic’; ‘It is impossible to provide the power we need without nuclear’; ‘Windpower will always need back-up from conventional generation’.

I am writing this book, firstly, as a challenge to these kinds of notions and assertions about renewable energy. I do this by showing, in some detail, how two example states, California and the UK, can provide all the power and energy they need using renewable sources alone. I argue that if it is possible in those high consumption states it is achievable everywhere. Meeting this challenge is the first task of the book and I have attempted to do this – in Part 1 – starting with two sets of real meteorological data from the two geographical locations.

However, completing that task isn’t enough because that technical explanation does not explain the lack of progress towards producing an energy infrastructure based on renewable sources of energy. So a second task is to attempt to understand and explain what is behind the lack of progress towards a more rational energy infrastructure.

There are many aspects to the crisis. Food prices are skyrocketing, there is a homelessness crisis, water supplies are under threat in many parts of the world and there is a major loss of bio-diversity. Those are just a few of the many problems. The list of problems seems endless. Of course, I am not able to deal in any detail at all with all of these things. However, I believe, and attempt to show here, that all the crises are linked, and in the second part of the book I try to address some of these issues, and show that the solution to the climate crisis, and to the financial crisis, is also the solution to all the other crises such as those in agriculture and construction etc.

The book is not being written from an unbiased position. It is not possible to be unbiased in this very unbalanced world. Those who say they comment on world politics and economics from a ‘balanced’, neutral position, are either being extremely naïve or are disingenuous.

I am on the side of the vulnerable and oppressed. I am on the side of all those who are fighting back. This book is written from the point of view of the 99% and against the 1%. It is against the bankers and their friends with their million dollar bonuses and against the faceless bosses who make millions from selling arms and promoting war - the death trade. It is on the side of disabled people fighting cuts, it is on the side of the Occupy movement, it is on the side of the Indignados (the outraged). It is for those fighting against sexual harassment. It is for those fighting sexism, racism and homophobia and all forms of discrimination. It is for workers and unemployed workers everywhere standing up and fighting for a better world.

Having said which side I am on, I think it is necessary to be objective, to be scientific, to face the facts, in short, to tell the truth about what is happening as I see it. In the chapters on how it is possible to provide all our energy from renewables, this is fairly simple. I take some wind speed data, and some data about the strength of the sun at specific times, and match it up with the power demand at those times. By doing that I calculate how many wind turbines, how much solar panelling and how much storage will be required to satisfy the demand.

In Part 2 and the chapter on ‘the enemy within’ it is a little more difficult. It is impossible to get hold of all the relevant information on the fossil fuel and nuclear power companies, the banks etc, as these companies value their ‘commercial privacy’ extremely highly and keep a lot of important information away from the public. However, there is more than enough available in the public domain to achieve what I want to achieve.

I sift through some of this evidence to show firstly how the fossil fuel companies are a major part of the problem – a major ingredient in the twin crises – but I also try to show how the men and women currently working within these organisations can be a major part of the solutions. I do this by examining the record of these corporations to see to what extent the oil, coal and nuclear corporations – and their closely linked governments – are central to the running of the global economy, but to see to what extent also, they are dishing the dirt on us and on the planet.

Five years ago, at the start of the current financial crisis, massive fraudulent activity was discovered at the very heart of the system. When Lehman Brothers, one of the world’s largest banking groups and AIG, which was at the time, the world’s largest insurance company, were being consigned to the dustbin of history, worried and panic-stricken politicians, like the British Prime Minister, Gordon Brown, and his chancellor, Alistair Darling, could be seen on television looking tired and dishevelled due to having been up all night ‘saving the world’ as Brown described it, talking bluntly about the failure of capitalism itself.

Karl Marx, the author of ‘Capital‘, a bit of an expert about capitalism, had he still been alive, would have been laughing out loud at the thought of that.

In the months and years following the collapse, governments around the world have printed and spent billions of Dollars, Euros and Pounds in an attempt to bail out the system. They are trying to do this without upsetting the senseless luxury, extravagance and ridiculous wealth of those who are the prime beneficiaries of this unbalanced, unequal world. And they are doing it by squeezing harder and harder those who are already squeezed dry, the 99%, the vast majority, the people whose work creates all the wealth.

Part 2 then, is firstly about what is all wrong with things and how it got that way.

But it is also about solutions – it identifies the agency for change.

All across the world, in Egypt, Tunisia, Syria, in the United States, in China, Turkey, Spain, Brazil and in many other countries, people are rising up to demand change. The capitalist system is showing signs of cracking under the strain.

All round the world students are marching, workers are striking and people everywhere are challenging the old order. The ‘Arab Spring’ uprisings began, in Tunisia, as a response to the austerity measures which were imposed on the population by a brutal dictator. That dictator has now gone as has the Egyptian people’s tormentor, Mubarak. But the story is still being written. The confusion and horror of the war in Syria which began as a reaction by the existing regime when part of the population also rose up to remove their oppressors must be levelled at the capitalist system. Those weeping, lethal chemical weapons unleashed upon now dead innocents were developed in Britain (in Cornwall, a quiet and peaceful backwater of England!) and Germany and sold to Syria by faceless arms dealers. It also serves as a timely reminder to would-be revolutionaries; those who half make a revolution are destined to fail.

Some capitalists and apologists for the system – most likely because they fear the wrath of those who are suffering under austerity measures designed to make the majority pay for a crisis they did not create – argue for curbing some of the excesses of those bosses who pay themselves multi million pound salaries on top of their multi million dollar bonuses.

The bankers and the friends of the bankers want to make everyone else pay for the crisis created by the bankers and their friends. They think that everything will then be back to normal. This is what the 1% want. Well, first of all, there never was ‘normal’, and second of all, it is not possible to go back.

The bankers and big business – the bosses – can act together, as a class, when they need to. This is the secret of how they remain in power. The 99% do not yet act as a block, as a class. When they do act in this way, they will, at the same time, develop the ability to consign the 1% to the dustbin of history and in turn, create the means for building a society fit for free human beings.

Capitalism has not been in existence for very long – in historical terms, it has been around for no time at all, perhaps three or four hundred years. When human beings have lived on the planet for millions of years, those among the 1% who argue that there is no alternative to the present system, Capitalism, either do not have a very good imagination or they are trying to fool us. 






Part 1 
Renewable Energy






Chapter 1

Ambient Energy, Intermittency and 
Electrical Storage

Ambient energy, or renewable energy as it more often called, is just there. We don’t have to do anything to get it. Most of it originates in the sun. The sun rises every day, provides us with light and heat, warms the earth and our buildings, allows plants and trees to photosynthesise, and gives rise to wind and waves. Most of this ambient energy from the sun is either reflected or re-emitted, in a continual, complex series of energy transformations back to space, but, before this process is complete, it is possible for us to harness or trap the energy and allow it to do work for us. The energy in tidal flows and the geothermal energy from hot rocks are also forms of ambient energy.

Ambient energy sources like sunlight, wind and waves and the tides are available in a more or less predictable way all the time. A windmill can grind wheat to produce flour today and, without requiring any fuel, if the wind is blowing, it can produce flour again tomorrow and the next day and so on.

People have always attempted to control the flows of ambient energy, to harness it and make it work for them. So for example, in warm climates such as that in the Mediterranean where the heat from the sun causes wide variations in temperatures, the thermal mass of stone is used to keep buildings at a reasonable level of comfort throughout the day and night. Heavy stone buildings absorb heat from the sun during the day, keeping interiors cool. At night when outside temperatures drop, the warm stone helps to keep the house warm. The stone in these buildings is being used for heat energy storage.

Ambient energy is taken for granted most of the time, although, without it, of course, there could be no life. The question of how energy is produced, used, stored or converted to other forms of energy now, is of the greatest importance since climate scientists are reporting that the temperature of the planet is rising – to possibly dangerous levels – and that the rise is linked to the way energy is produced. The scientists have concluded that the warming is due to high and growing concentrations of greenhouse gasses in the atmosphere. The most important greenhouse gas is carbon dioxide, which is released as a by-product of producing energy and heat from the burning of fossil fuels. The Intergovernmental Panel on Climate Change1, who have published several reports warning of the dangers, together with other concerned scientists, are in agreement that the main cause of the increased atmospheric concentrations of carbon dioxide is the burning of fuels like coal, oil and gas.

As coal, oil and gas are the world’s main fuels, this predicament requires urgent attention. The objective must be to implement a safe solution as soon as possible. A rational response is to stop burning fossil fuels, replacing this with an alternative way of producing energy. But is there enough ambient energy, to provide all the power and energy needs of twenty-first century society?

There are a number of ways to convert ambient energy to electricity. One of the most viable technologies converts the energy in wind to electricity. Wind energy converters (wind turbines) which can be positioned at the favourable sites which exist in most countries are the subject of many studies attempting to determine how much energy can be harvested from the wind. In Britain for instance, a survey carried out by the UK Government Department of Trade and Industry in 2002 which attempted to evaluate the energy resource available from offshore wind, estimated that there was potential for 3213TWh2 per year to be harvested from offshore wind turbines. No wind turbines were to be allowed within 5km of the coast for this survey. In 2007, the total energy consumption figure, including electricity, for the UK was 1860TWh3. So, according to those figures, the offshore wind potential is almost twice the consumption figure. Considering offshore wind energy only then and only considering sites no closer than 5km from the coast, there is more than enough harvestable ambient energy to provide all of the UK energy requirements.

A similar study in the United States by the National Renewable Energy Laboratory (NREL) has estimated the potential for wind energy to be 38,552TWh4. Total energy consumption in 2009 in the United States was 27,682TWh5. Again, then, considering only wind energy, there is more than enough harvestable renewable energy available to equal current US energy consumption. Large tracts of land such as wilderness areas, parks and urban areas are excluded from the energy potential estimates as they are considered unsuitable for wind development and so, for instance, only 1.67% of the state of California is considered available for onshore wind development, whereas, 55.54% of Texas is considered viable for wind farms.

The solar photovoltaic cell (PV) converts sunlight into electricity. A 500,000 km2 area of desert (this is about 1.3% of the earth’s total desert area) installed with PV cell technology would be able to produce electricity equivalent to total world energy consumption6. One study of the potential for PV technology, estimates that one third of total US electricity output could be produced by PV cells mounted on the roofs of suitable (in terms of compass orientation and absence of shading) existing domestic and commercial buildings7.

The intermittency problem

Renewable energy sources like the wind or light from the sun are intermittent, their strength varies with time. For wind, at any one time, we can not be sure what the wind strength will be a minute or an hour later and, in places like Britain, because of the unpredictability of cloud cover, the rate at which solar energy is received at any place is famously no more predictable than wind strength is (although, of course, at night, we do know there will be no generation at all!). In other places, like, say, California, or at the equator, or in parts of the Mediterranean, the weather is a lot more predictable and so the power that can be produced from PV equipment is also more predictable – but it is still a variable power source, and one which is firmly not available for more than 50% of the time.

In order to understand the strengths of renewable energy, we must first acknowledge that, in the variability of these sources of energy, there is a challenge to be overcome, and we need to explore solutions to that challenge to discover the great advantage of renewable energy over conventional energy generation.

PV panels do not provide power at any time we want. They only provide power when the sun is shining on them. Windpower is limited in a similar way. The wind does not blow all the time or at a constant rate. When there is no wind, or not enough wind to turn the rotor blades of a wind turbine, or if the wind is too excessive for the turbine to generate power, no electricity will be generated. The opposite phenomenon is also true. If the wind is turning the blades of the wind converters, or the sun is shining on the PV panels but there is no call for electrical power, any generation of electricity is destined to be wasted.

Both these situations will cause problems for a system running entirely on renewables.

In the first case, the problem is obvious. If, at night say, all the wind turbines stop because of unsuitable wind conditions and if we are relying on PV and/or wind for electricity, then we will simply have no power – all the lights will go out and other electrical appliances will stop working. The other situation – excessive generation – is also problematical because electricity cannot simply be discarded if there is too much of it. If a suitable load is not found for the generated electricity the turbines can be stopped as a way round the problem, but this not only represents wasted energy, there is a cost to turning off wind turbines (see below). A better solution is to store the electricity for future use.

Storage

Pumped hydro electrical storage works by using any excess electrical power on the grid to pump water from a low level to a higher level lake. This creates a store of potential energy which can be converted back to electrical energy at a later time when it is needed.

There are a number of pumped hydro electrical storage stations, the largest of which, in the UK, is the pumped hydro plant at Dinorwig in Wales. The pumped hydro facilities were developed as support for large thermal power stations like coal and nuclear power. Most of the large thermal power stations are not very flexible and can not be turned up or down very quickly, and because of this they need facilities to store any excess power for times when their output is greater than demand. Any stored excess energy generation can be released from the store later when the demand has increased. Typically, the less flexible stations are run at full power, and the storage is used at night when demand drops. In this way, the system operator can arrange for the more inflexible plant to run continuously. (At least in theory; in reality, most of the UK nuclear power stations are down for maintenance most of the time8 ).

The Dinorwig pumped hydro power station in the UK cost £450M to build at 1982 prices. This reflects the fact that the storage function is very valuable for an electricity grid. This same pumped hydro technology can also be used to support intermittent renewable energy generators. However, the energy storage developed for the old nuclear and fossil fuel generators is not, as I attempt to show later, large enough to support a radical increase in the number of intermittent generators on the electricity grid. If we want to reduce and eliminate fossil fuel generation by replacing it with renewables, then it will be necessary to develop substantial storage facilities. With adequate storage, it will be possible to provide firm power with renewables. It will enable the storage of energy when there is, say, an excess of windpower on the system; and it will enable for power to be available when there is no wind and/or there is no sun for PV generation.

Renewable energy and grid operation

Electricity grids must cope with fluctuations all the time because of the continual variability of electrical demand, and so, even quite substantial numbers of wind turbines connected and delivering electricity to the grid present no additional problems to the system9. But there is a limit to the number of variable output generators that can be incorporated onto the system before problems are encountered.

As might be expected, the National Grid (UK) has undertaken considerable research into the effects of introducing large percentages of windpower on to its system.

It finds that the intermittency of wind does not pose a major problem for stability at penetration levels (the proportion of wind-power on the grid) of up to 10 to 20%. At penetrations above this, research into renewable energy and the grid indicates that very substantial energy storage capacities will be required 10 if the continued deployment of uneconomic conventional plant is to be avoided.

To some extent the characteristic unevenness in supply of wind power can be countered by having a large geographical spread of windfarms. Power delivered from a widely dispersed set of windfarms will be much less variable in nature and thus more easily managed on an electrical system than power from, say, one wind park on its own.

Currently, the system copes with short term demand changes by having a number of grid-connected conventional fossil fuel burning generators running at half speed (half power). This is called spinning reserve capacity. The power from these kinds of generators can be ramped up or down at relatively short notice and so, they can be used to provide power when there is an unpredicted shortfall, or shutdown when there is an unplanned excess of power supply over demand. Spinning reserve operation though, is expensive and more polluting than generators working at full power because operating at half power is less efficient.

Too much windpower!

In September 2011, the UK National Grid paid £1.2million to a windfarm company because the windfarm was producing more than the National Grid could absorb.11

This was presumably paid as part of a contract made with the windfarm company which would have set out at the outset how much of the windpower produced would be purchased by National Grid. Similar contracts are made all the time between National Grid and ‘conventional’ energy generators. Payments are made to companies to ‘switch on’ or ‘switch off’ generators according to the fluctuating demand.

However, preventing wind turbines from generating electricity has a different effect to switching off a gas fired power station say. No fuel is being saved by the switch off. Energy is simply being wasted. Or more correctly, as no electricity has actually been generated, the opportunity to generate electricity from the current wind conditions is not being taken up. The maximum use is not being obtained from the wind turbines and ancillary equipment. There is a cost to lost wind energy; a cost to the system when more electricity is being generated than can be absorbed. The cost can be addressed only with storage. As touched on above, the pumped hydro storage facilities were built to reduce the cost of the thermal power stations – to reduce the wastage costs of non take up of power generation

Similarly, to ensure minimal wastage of wind or other ambient energy generation, the energy must be stored when it is abundant, and that store used for times when there is no wind or other renewable energy supply.

What kind of storage.

Just like the grid operating with conventional generators, an electrical grid, powered solely by intermittent renewable energy must be able to manage the fluctuations in supply and demand without letting the lights go out. The concept of too much or too little windpower would not exist with an electricity system equipped with adequate electrical storage facilities. If there was more electricity being produced than could be used, it would simply be stored for use at a later time when the turbines were generating less.

If we want to be able to use all the energy harnessed by a renewable energy generation system, it must be able to store energy when there is a surplus. It must have electrical storage. This is because, as discussed, due to the intermittent nature of the renewable resource (wind, sun, wave) and the variable nature of the electrical demand, there will be times when the electrical demand on the grid is less than the power being produced, while at other times the demand will be greater than that being produced.

Having enough storage is the key to being able to satisfy all our energy needs with renewables.

More storage facilities like those at Dinorwig in the UK are needed. They are expensive to build, but they will enable renewable energy sources to supply firm power.

However, there is another, arguably much better, storage solution alternative to more pumped hydro.

Vehicle to grid storage (V2G)

In following chapters in this book I explain how states like California or the UK and, by extrapolation, all states, can provide all their electricity and energy needs with renewable energy sources combined with an appropriate amount of energy storage equipment.

This appropriate energy storage could be provided by what has come to be known as Vehicle to Grid Power or V2G.

Electric Vehicles

For V2G to become a viable alternative storage system there must be a shift from the internal combustion engine (ICE) vehicle to Battery Electric Vehicles (BEV).

V2G was first described by workers at the University of Delaware in 1997.12

The idea behind V2G is based on the fact that for most of the time, vehicles stand idle and that while they are not being used for their primary purpose (of being driven) the expensive technology in the vehicle can be used for other purposes. The possibility of doing this comes about because the vehicle’s battery not only holds the charge for driving the car forward but it is also a valuable electricity storage device.

The battery can be charged when there is an excess generation on the grid (perhaps because it is very windy) and, electricity can be pushed back into the grid from the vehicle battery when the power generation drops (or, in practice, when the frequency on the grid falls). The battery can be charged when the price of electricity is low (this is usually at night in the UK for instance) and with the right type of electrical connection, the battery can pump electricity back into the grid when there is a lot of load on the system and when, because of how the law of supply and demand operates currently, the electricity price is high.

In this way, a vehicle fleet connected to the grid can be of value to the electricity network system operator (National Grid in the UK, CAISO in California) as well as to the users of the vehicles.

A battery electric vehicle fleet connected into the grid could supply the same services as the existing pumped hydro schemes. Actually, because the batteries store high quality energy (electricity) which is instantaneously available, the BEVs would be able to supply better and more services to the System Operator.

Dinorwig, the UK’s largest pumped hydro storage power station can hold 9100MWh of energy and can deliver 1728MW of power (for 5 hours). If, say, one million ‘Smith’13 Ampere vans, (each with a 25 kWh Lithium-ion battery) were available and plugged into the electricity system, they could store 25,000MWh energy and could deliver, with the appropriate electrical connection, 4000MW of power. (This is more than twice the storage capacity of Dinorwig and twice the power capacity). Currently there are 32 million registered (ICE) vehicles on the roads in the UK. Most of the vehicles are parked at any one time (on average people who are driving will drive for 38 minutes a day [www.statistics.gov.uk]) For the rest of the day then, (more than 23 hours) the vehicles are parked and sitting idle. If this were 32 million BEVs instead, we would have the basis for building a renewable energy generation system which would be able to produce firm renewably generated power.

It might be thought that, apart from the variation in efficiency of the various different electrical storage technologies [12], in terms of what the electrical storage on the system is introduced to accomplish, there would be no essential difference between any one form of storage and any other. In one sense, this is, on the face of it, absolutely true. However, in the context of a world which is being poisoned with greenhouse gas emissions, and because any technical and political changes required to reduce these emissions must be made quickly, it turns out that the V2G storage solution for renewable energy has not just one, but two very great advantages over all the others.

Firstly, V2G requires that internal combustion engine (ICE) vehicles are systematically replaced by battery electric vehicles (BEV). The current high cost of fuel is making electric vehicles a viable replacement for the ICE car without even considering any advantage (and it is a massive advantage) which attaches to them through using them as storage and power supply devices as well as transport which is more efficient and intrinsically less polluting. If electric vehicles are used to provide the electrical storage on the grid needed by renewables, then, for each electric vehicle introduced, there is one ICE vehicle that is not burning fossil fuels and emitting CO2. Ultimately, these electric vehicles will replace the entire fleet of ICE vehicles and, accordingly, the entirety of the global warming gases emitted by them. Two birds with one stone! If, say, pumped hydro were to provide the storage for the electricity grid, there would not be any equivalent impact on the numbers of fossil fuel vehicles being manufactured and used.

Secondly, building enough conventional dedicated storage for the electricity grid is an extremely expensive project. Take pumped hydro for instance. Dinorwig cost half a billion UK pounds (at 1982 prices). And Dinorwig can only provide a fraction of the storage required. If, instead of ICE, electric vehicles are manufactured this will start to achieve two things, not just one. It will satisfy the continuing requirement for personal transportation and provide the basis for an electrical storage system that can support the switch to renewable energy generation from fossil and nuclear. The cost of building the storage is largely taken away since it comes as an integral part of the transport system.

People need transport for getting to work, college and essential trips, and, as there is no alternative at present because of an ineffective mass public transit system, if they can afford to do so, they get personal transport to achieve these aims. A large proportion of national (private plus social) investment goes into transport because vehicle manufacturers try to satisfy the existing demand for personal transport.

Because vehicles are being manufactured anyway; if, by altering the product so that it now performs two important functions, not just one, then this, arguably, is a doubling of value and productivity. And productivity which releases a second technology (renewables like wind, wave and PV) from one of its constraints (variability or intermittency).

This book argues (and suggests that campaigners raise it as a transitional demand) that all road vehicle manufacturers switch immediately to produce battery electric vehicles instead of internal combustion engine vehicles for the reasons given above. Trains, trams and other transport solutions such as streetcars (trolleybuses) can and should also be developed or converted to provide both transport and also electric storage facilities. Over time, a growing infrastructure of electric mass transit systems equipped with battery electricity storage which supports electricity generation can start to reduce the numbers of cars on the road.

In the following chapters, I show how, in detail, that, with suitable wind turbine, tidal power or PV installation and with a large enough electrical storage facility*, renewable energy can provide reliable and secure energy and electricity delivery for states like the UK and California. And by extrapolation, if it can be shown that it can be done in these two states with high energy use currently, and because solar energy is fairly evenly distributed over the earth (and coinciding with areas of high human settlement), then similar solutions can be implemented, providing that the political climate is favourable, all over the globe - in Africa, South America, Asia etc.

In the UK, enough power can be produced at times of high winds to satisfy all our electricity demands, and also, with storage, produce enough stored energy to satisfy electrical power demand for when there is little or no wind and satisfy all the non electricity power and energy needs.

*I estimate that a sea area slightly less than size of Wales equipped with optimally spaced very large wind turbines, with associated storage, will for instance, satisfy the entire UK requirement for energy and electricity15 (based on the 2007 digest of UK energy statistics). Similar results can be achieved in all countries using the ambient energy sources present in those various localities.

But there are widely respected voices out there who question whether renewable energy is really a viable solution for our future energy. These voices are discussed in the next chapter, Hot Air.
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