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1.Introduction

In our day to day life we are dependent on energy for heating, computers, busses etc., and this energy consumption is steadily increasing. The Dutch now use three times as much energy and even seven times as much electricity compared to 1965. When the energy supply falters momentarily, much literally comes to a standstill. Most political parties and people pretend, however, that we will always have disposal of an unlimited and inexpensive supply of energy. Still, the supplies of oil, natural gas and uranium are limited. The rising oil prices and the grim fight over the persistence of nuclear energy are the first signs of shortages. All in all, we are steadily heading towards a large energy crisis.

2. Producing hydrogen costs a lot of energy: nuclear power stations?

Hydrogen has ensure the future energy supply will not falter. The production of hydrogen requires a lot of energy, however. Should all Dutch cars switch to hydrogen, the power consumption would double. Japan is developing a special nuclear power plant for the production of hydrogen.

Cars now run on petrol. Hydrogen is increasingly emerging as the alternative to petrol. Still, hydrogen doesn’t appear in nature; it has to be produced. 

There are several ways to produce hydrogen: thermal, biological, electrolytical and chemical ways. The thermal way consists of two steps: natural gas, oil or coals is burnt to a synthesis gas; subsequently, due to a hydro gas reaction, hydrogen and carbon dioxide are begotten. On a global scale, 96% of the hydrogen is thus produced. The second fashion, the biological, is scarcely out of the egg. The third manner is the electrolysis of water. In addition, the fourth method is rising: a chemical process in combination with nuclear energy. How much hydrogen is needed to allow a car to drive 1 km? A query put to Dutch research institutions yielded no information. The creation of nuclear energy from hydrogen is a field of research for the Nuclear Energy Agency (NEA) in Paris. When asked, Karen Daifuku, head of the Communication Department of the NEA, replied that the answer to the question depends on a large number of presumptions concerning the efficiency of the production of hydrogen, the distribution and storage, as well as the type of car. To produce 1 kg of hydrogen, approximately 100 kWh of electricity is required. With 1 kg of hydrogen, a car could drive approximately 100 km. In other words: a one km drive by car requires 1 kWh. That is all for Daifuku’s data.

According to last year’s information of the Dutch Statistics Office (CBS), Dutch cars drove 92 billion km. So, 92 billion kWh would be needed to allow those cars to run on hydrogen. Last year, the electricity consumption in the Netherlands amounted up to 104,5 billion kWh. Switching to hydrogen would, therefore, come down to nearly the doubling of the power consumption. In the United States, Russel Brown of the Argonne National Laboratory has taken the nuclear power stations that are especially geared to the production of hydrogen as a starting point for his calculations, which yielded a higher efficiency in comparison to existing (nuclear) power plants. He calculates that the transition of petrol to hydrogen requires that 515,000 megawatt of these plants, or 1,7 million large windmills are to be build. In comparison: the entire positioned capacity of energy plants in the United States is now 970,000 megawatts, of which 99,000 megawatts of nuclear plants.

The above mentioned special nuclear power plants concern high temperature reactors (HTR), in combination with the iodine-sulphur process. This takes place in three steps, which requires a temperature of 900 to 1000 degrees. This is a chemical process. A disadvantage of this method of elektrolysis is the presence of sulphuric acid, a heavily corrosive substance. The Japanese Atomic Energy Research Institute (JAERI) has exploited an HTR of 30 megawatts since 1998. Last year, for the first time in nuclear energy’s history, the coolant helium reached a temperature of 950 degrees Celsius at the “exhaust pipe” of the plant, which is needed for the production of hydrogen. The combination of the HTR and the iodine-sulphur process calls for further research. In the years ahead, JAERI will conduct research into the risks of this combination. Hydrogen is inflammable and permeates materials. Materials that are exposed to sulphur acid or hydrogen become brittle. The production of hydrogen isn’t a simple process. Nevertheless, the nuclear industry thinks it’ll pay. 

3. Nuclear fission

3a. Dutch aging.

If it is up to the government, the Dutch nuclear power plant in Borssele is to remain operational up to 2033, which is in accordance to other countries’ plans that also estimate a lifespan of 60 years. Environmental Secretary of State, van Geel, said on May 25 that nuclear energy “is to continue to play an essential role in the near future.”  The nuclear power plant is in a good state, according to the Dutch Nuclear Energy Service (Kernfysische Dienst - KD). In April 2005, the KD did demand that 111 ameliorational measures be taken, up to the end of 2007. Although it is thought Borssele is in a good state now, doesn’t mean it will stay that way. Greenpeace has issued a report on the obscurities in some aging mechanisms. It is often impossible to reach all sorts of important places in the heart of the reactor with measure equipment, and, therefore, it is impossible to know if cracks can appear, with the consequence of, for example, a sudden and dangerous break in the pipelines. Furthermore, Greenpeace points out that the lifespan of 60 years isn’t based on experience, as the average age of the current nuclear power stations is 21 years. 

3b. Limited supply of uranium

Nuclear power station Borssele runs on uranium. That fuel is also finite. An example: should the expectations of the seventies have come true concerning the construction of power plants, the proven supply of uranium would have been finished by now.

3c. Dangerous nuclear waste

A part of the nuclear waste remains dangerous for millions of years. Hence, methods are looked for to shorten that period to 250 years. Further analysis shows that it concerns an illusion no tax payers’ money ought to be wasted on. An example: this method would work best in fast breeders, like the one that was planned in Kalkar. That breeder reactor has been transformed into an amusement park, because the breeding process wasn’t ripe enough and too expensive. We are then left with the absurd situation in which a Kalkar plant has to be build somewhere to treat the long living radio active substances from the nuclear power stations Borssele and Dodewaard. It is quite remarkable that the issue of nuclear waste seems to have completely lost the attention of the government and many political parties. 

4. Oil reaches maximum

The price of oil fluctuated around $55,- a barrel of 159 liters by the end of July 2005; set off against $20,- in 2002. On a global scale, the production amounts up to 84.3 million barrels a day, or, 25.6 billion barrels on a yearly basis. In May of this year, the OPEC countries produced 30 million barrels a day. Can this continue?

The world-wide oil production is heading for a maximum. According to the Association for the Study of Peak Oil (ASPO), the maximum will be reached in 3 years. The International Energy Agency (IEA) believes that this will happen in 2020, if, until that time, 3000 billion dollar will have been invested in expansion and improvement of the production capacity. 

Observations of energy supplies usually concern the number of years the supply will last. Nevertheless, the maximum production capacity is also important. “A peak in the oil production is nothing else than the exhaustion, the depletion of fields. Every field passes that peak. We should know the capacity and the run of all fields, then we can calculate when there will be a peak in the oil production,” Lucia van Geuns, working at Clingendael, poses. She adds: “There’ll be a moment in which the production on a global scale will reach its peak. The ASPO estimates that’ll be in 2008, and the IEA in 2020. It appears from Clingendael’s analysis that the truth will lie closer to 2020 than to 2008.” Van Geuns points out a restrictive factor in the analysis: “Information about the supplies is inaccessible to the public. In Saoudi Arabia, the information about the oil production capacity is practically a state secret. This allows space for discussions about the oil peak.” Henk Bonder of Shell Media Contacts in The Hague says that Shell isn’t exactly aware which way the supply of crude oil is heading on the middle long term. Shell didn’t answer specific questions concerning a peak in production capacity; consequently, there is room for debate.

The first oil crisis was in 1973. Saoudi Arabia had then decided to produce 5 % less. That went down history as the oil embargo. Globally, 250 billion barrels of oil had been used in 1973. Nowadays, that is 960 billion barrels.

The Oil Depletion Analysis Center (ODAC) in London points out that about 50 oil producing countries have reached the peak in their production. That doesn’t concern the countries near the Persian Gulf, who have two-thirds of the proven global supply. The United States, once the largest oil producing country in the world, is now importing 60% of the used oil.

Klaus Rehaag, head of the Oil Industry and Market Department of the IEA, has calculated that 70% of the oil fields suffer from diminishing yields. The downfall comprises 7% this year, increasing to 10% in 2015. In 2015, Rehaag states, the production of the existing oil fields will grow less with 9 million barrels a day. According to the World Energy Outlook 2004 of the IEA, the demand will become 99 million barrels in 2015; 15 million barrels more than the present demand. There is a threat of a shortage of 24 million barrels. 

The ODAC has made an analysis of the 68 very large projects that will be taken into operation until 2010. These projects amount up to 12.5 million barrels a day. In about a year or three, too little oil will be put onto the market, according the ODAC. This analysis can also be found at ASPO’s. In addition, more oil has been used than found since 1983, according to the IEA. In the Middle East, the finds of 187 billion barrels in the 1960’s went down to 16 billion barrels in the nineties. All of this has led to virtually all oil wells to run on maximum capacity. The IEA says that only Saoudi Arabia and the United Arab Emirates are capable of producing more than they do at the present; nevertheless, their reserve capacity is merely 1 million barrels a day. This causes the concern for shortages and leads to a rise of the oil price, according to the IEA.    

5. Natural gas finished sooner.

Natural gas is popular in the Netherlands for the heating of houses and for power stations. As a result of this, the demand is on the rise. In the years ahead, more gas will be extracted from the natural gas field in Slochteren in the province of Groningen. A recent prediction starts from 464 billion m3 until 2013; whereas, two years ago, the prediction was only 270 billion cubic meters.

As appears from research done by, amongst others, the Dutch General Council of Energy (Nederlandse Algemene Energie Raad), the production of natural gas will be diminishing in Europe after 2010. For that reason, this council pleads for a LNG (liquid natural gas)terminal in the Netherlands, for the import of gas from abroad (as if other nations have unlimited resources). The Eems Harbour would be suitable, as it is close to the gas fields, and hence presents the Gasunie (the main company involved in exploiting the gas fields in the Netherlands) with a financial advantage. The second possibility is the Maasvlakte, because many gas consumers live there. The Gasunie and Vopak intend to develop such a reception terminal for liquid natural gas. The companies have signed an agreement on it in April of this year. The plan befits the Gasunie’s new policy of dealing in liquid natural gas (LNG). Previously, the Gasunie hadn’t been inclined towards it because of the costs. However, cost savings have been realized in the last few years concerning the process of liquefying the natural gas, and the transport. The prices of LNG and that of gas that is imported from afar via pipes are converging.

The construction of a LNG terminal befits a worldwide policy. For instance, Shell acquired a share in an installation for the manufacturing of liquid gas in Qatar, last February. At the same time, the construction of an even larger installation begun in Qatar, in which the American ExxonMobil has a share. 

The shipment of LNG has led to heated discussions in the United States. Namely, LNG can create considerable explosions. Boston is an important supply harbour, and the mayor of this city wanted to prohibit these transports, due to the risk of terrorist attacks. Every transport is now being guarded by helicopters, divers, and a wide range of patrolling ships. 

6. Nuclear fusion in 50 years

An experimental nuclear fusion plant will be constructed in the French Cadarache. It concerns the ITER, the International Thermonuclear Experimental Reactor. There is already a nuclear fusion research center in Cadarache. For the past few years, there has been a heated battle between the European Union and Japan about the establishment of the ITER. The discussion has now been ended, as both the French president Chirac and Janez Ptotcnik of the European Commission say. Nevertheless, Japan will be compensated by the European Union by means of about 1.5 billion euros worth of research installations and supplies. ITER is a consortium of the EU, Canada, Japan, Russia, and the United States. It is estimated that the construction of the ITER will take 10 years and will cost 5 billion euros, whereas the exploitation will cost yet another 5 billion euros. The ITER serves to prove the practicability of nuclear fusion. A subsequent reactor would then serve to be the proof that nuclear fusion can be realized, both technically and economically. However, for that to happen we will be approximately 50 years further in time. It is rather remarkable for nuclear fusion, that, 50 years ago, it was said that nuclear fusion would now be reality. That moment has shifted 50 years, since. 

Nuclear fusion is a process in which light atoms fuse at a temperature of 100 million degrees, and causes a heavier atom to be created. That sheds off energy, which has to be turned into electricity. No material can withstand such high temperatures and, for that reason, the hot plasma has to be kept away from the material walls. This can be achieved by means of magnetic fields in a circular tube surrounded by yet extra magnetizing coils. This creates the confinement system ‘the Tokamak’, a design by the Soviet Union. Tok is the Russian word for electricity. The confinement system undergoes a right neutron bombardment, becomes highly radio active and has to be replaced after 1 or 2 years. Therefore, nuclear fusion isn’t trouble free, and, even if it does work, it is no solution on the short or long term. 

7. Other use of energy necessary

The report “Nuclear energy? Don’t”, issued by the Dutch environmental organizations such as Greenpeace and ‘Milieudefensie’ in May 2005, states that there are energy saving possibilities of at least 1000 megawatts in the Netherlands (the nuclear power station Borssele accounts for 480 mgw). We should use those opportunities. In addition, it is of great importance that a vision is developed concerning the use of energy on the long term. Should the Western world continue the way it does, we will be faced with shortages within a year or ten. An energy crisis is lurking, yet it seems as if no-one wants to know.     
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