
SUBMISSION FROM MIKE TRAVERS 
 
Background on the author: 
 
On the Committee that wrote the 15th Edition of the Wiring Regulations. 
On the Committee that re-wrote the Grid Codes for Scotland 10 years ago. 
On the Design, Construction, and Operation of the single largest wealth creating industry 
in Scotland for the last 30 years – Mossmorran. 
Worked in the Hydroelectric Design Branch building power houses on the Columbia and 
Snake rivers. 
 
Newspapers and the Technical Press 
 
All that is in this paper has already been published but not in a format that the general 
public can understand easily. Newspapers are there to sell newspapers and often there 
are two conflicting articles pages apart which should have been linked. Typically an article 
blames the big six for putting up the electricity price and another shows a new wind farm 
being built and how many houses will be powered.  If a group of houses were directly 
linked to a wind farm they would be paying 2.5 times the cost of their electricity. Wind is 
intermittent and cannot directly supply domestic houses making the 'number of houses' a 
very silly unit. 
 
The other irresponsible adverts in the press are the ones on PV which talk about 'free 
electricity'. There is nothing free about this, the electrical consumer typically pays £1100 
per year to save £97 of generation from the local power station. Full details later in this 
paper. 
 
The media have been very careful not to publish the costs of these systems and have 
lumped anyone who queries the figures to be a 'Climate Change Sceptic'. This means they 
are anti-green and so unacceptable in this modern world.  I believe the human race has 
altered the climate and it is still increasing the damage but Copenhagen, Mexico, and 
Durban Conferences failed to even talk about the root cause of climate change, the 
expanding population of the world. 
 
1. Costs of Electricity 
 
When privatization of the electricity industry occurred it took away the requirement of the 
Grid being responsible for purchasing the cheapest power to meet the demand. We now 
have a situation where the grid has to take the most expensive power generated and use 
the cheaper power to meet the demand.  To make renewable power attractive to 
developers a method of payments has been made some of this is in the form of ROC 
(Renewable Obligation Certificates). This is a very confusing system to the public and is 
sometimes referred to as a subsidy or even a stealth tax as it is not shown in the 
government's tax system. The fact remains it comes out of our electricity bills. Here are a 
few of the rates of electricity from some of the generators.  
 
Large gas turbine      2.10 p/kWh 
Coal Gas and Nuclear average in 2010   3.10 p/kWh 
On shore Large Wind Turbine    7.75 p/kWh 
Biomass     10.85 p/kWh 
Off Shore Wind Turbine   12.65 p/kWh 
Farmers Wind Turbines up to 100kW 26.60 p/kWh 



PV on domestic houses   44.80 p/kWh 
 
Electricity cannot be stored so it has to be generated to meet the demand. The electricity 
demand in the winter is nearly double the demand in the summer and night time load is 
half the day time load. It is important to understand these demand curves and how each 
type of generation fits into meeting this load.  There is a view floating around that with a 
'smart' grid we would be able to balance all these requirements. I am fully aware of the 
ideas behind the smart grid but it is pie in the sky at present and fantastically expensive. 
The problem in the public eye is that we now have internet connections to most areas and 
'smart' meters and so they see it starting to solve the problem. In fact it has hi-jacked the 
word 'smart'. A smart meter has little to do with the Smart Grid. 
 
Gas Turbine price is the cheapest and hence the “dash to gas” that took place. This 
produces less CO2 than coal and by converting to gas and closing vast tracts of industry 
and shipping manufacturing abroad we met our Kyoto emissions reduction. This 
dependency on gas worries a lot of people. We have to keep the electricity price in step 
with other countries or our renewable electricity price rise will close even more industry. 
The electricity supply is not a wealth creating industry and many renewables just add extra 
costs and people to this vital Service Industry. The last aluminium manufacturing plant in 
Scotland closed in Burntisland and instead of 250 jobs we now have 250 houses and no 
jobs. At JCB Grandfather Bamford said when he started JCB he sourced 96% of his 
components in UK. The other day his Grandson said for the first time it had dropped to 
29%. A foundry in Falkirk used to make castings for JCB but closed under the rising costs 
of red tape including the IPPC regulations and the plant was exported to Turkey where the 
castings are now made. But the Greens can take credit for not emitting all that CO2 in UK 
any more. A visit down Tyneside and round Runcorn shows miles of derelict industrial 
wasteland. The Ethylene Plant at Mossmorran is a classic example of missed opportunity. 
The previous 16 times an ethylene plant has been built round the world downstream has 
followed. Various companies came and looked but were put off by the local attitude and 
rates. It is interesting to note that the next plant to be built was in Singapore, the same size 
as Mossmorran with no local feedstocks. It is now twice the size and has lots of 
downstream plants. Mossmorran will never develop as it is linked into the CO2 emission 
system and it would not pay to purchase extra quota. This plant is worth £300 million to our 
balance of payments and pays £30 million tax. All the time  
 
The Coal, Gas, and Nuclear price of 3.1 p (the 2010 price) is important. This figure when 
transmission, distribution, metering and power companies administrative costs are added 
gives a typical domestic price of 12.5 p/kWh that we pay. Doubling the price of coal and 
gas will not raise the 3.1 p to more than 5.5 p. Denmark have installed 20% of wind 
generation and their price is 22.9 p at 1.15Eu to the £1. Germany have installed 19% wind 
but they have kept their price down to  18.6 p as they have 7 interties to other countries 
and can import power when the wind does not blow. The 3.1 p is also important as the 
existing wind turbines are paid at this rate and then receive the ROC payment. So if the 
3.1 p goes up the wind industry all receive the new rate. There is in the pipeline a plan to 
tax 'carbon' in the coal and gas industry at a rate of £16 per ton of CO2. An estimate of this 
converted to the power price will add another 1.1 p. This will also be added to the wind 
payment. 
 
2. Wind 
 
On shore wind costs 7.75 p for every unit generated. The grid has to take this power when 
the wind blows even if the demand is not there. There is no other commodity in the world 



where for an identical product the purchaser has to buy the most expensive before topping 
up with the lowest price. There has also been written into the contracts that if the wind is 
blowing and the grid does not take it a penalty will be paid to the wind turbine. In October 
2011 some wind turbines were paid 36.1p for not producing electricity the total bill was 
£1.6 million. Of course it is vital to have wind turbines to produce electricity in our grid but 
when the wind does not blow they have to be backed up. Fossil fuel power stations are 
already cranked up and down to meet the changing load curve from day to night. If too 
many wind turbines are installed then the conventional power plants run even more 
inefficiently. A study in Ireland has now shown that installing more wind turbines is now 
starting to increase the CO2 emissions. Far too many wind turbines will result in power 
blackouts. 
 
Examples of large wind turbines have paid back the full capital in 4 years. The land owners 
have done very well. A typical rent payment for a cluster of 5 turbines is £4k to £12k per 
year each. A farmer with 200 acres of LFA land is making about £6,000 per year gross. If 
five wind turbines are erected on his land he will then be paid £50,000 per year – he still 
makes the £6k if he can be bothered. This payment is for 20 years. No wonder land 
owners are lining up to build wind farms. The latest thought is to reduce the ROC by 10% 
but not to the ones already producing. So the ROC of 4.8 p will drop by 0.48 p and the new 
carbon tax will increase their payment by 1.1 p.  
 
If we deal with off shore wind turbines at 12.65 p we find this figure has had to be given to 
attract private funding of these turbines. The largest off shore wind turbine farm in the 
world until the London Array comes on is owned and operated by Vattenfall a very good 
Swedish company. All the generators, gearboxes, and 90 % of the electronics are made 
outside UK. If a pint of milk on the supermarket shelf costs 37 p would you buy an identical 
pint beside it for £1.50p? No. But for 20 years we are going to be paying this for off shore 
wind. Large wind turbines all have an electronic box attached to them and this requires 
5kW of electricity all the time for heating, cooling, and the inverters. With no wind and 5000 
of these turbines they increase the load on the grid.  
 
Let us look at the wind turbines below 100 kW the typical size farmers are paying for and 
erecting in clusters of 3, one for each phase. They are paid a flat rate of 26.6 p/kWh. So let 
us take three 25kW turbines. They are said to operate at 25% efficiency on a good site. 
The capital cost is in the region of £120,000. They will generate 164,250 kWh per year 
sold at 26.6 p gives an income of £43,690 per year. Compared to buying two tractors for 
£100,000 which depreciate there is no contest. Your pint of milk is now £3.17 p. Of course 
you need low breakdowns and maintenance charges but these figures have been 
dreamed up by the Department of Energy and Climate Change (DECC) starting in April 
2010 by Ed Milliband with Chris Huhne singing from the same song sheet. The worst 
statement that has often been repeated is that by 2020 the electricity bills will be the same 
as now. What they fail to tell us is the electricity price will rise but all of us are expected to 
make a saving of 25% on our electricity demand.  When I spoke to a room full of electrical 
Engineers no-one believed they could make a 25% saving on their electrical consumption. 
 
The maximum demand for electricity was just over 60,000 MW and a typical summer 
minimum 22,000 MW. The installed wind turbines with those under construction is now 
over 10,000 MW. There is no way the Grid can operate  with this amount of wind if there 
are strong winds over the whole of UK. We have now reached the sensible maximum 
installed wind generated electricity. 
 

3. Biomass 



 
The rate for biomass plants is 10.65 p/kWh. There is obviously a need for some electricity 
to be generated by biomass but nobody has done a study to see what the overall need is 
and how it is to be implemented.  A planning application was made for a biomass plant to 
be built with a dock at Hull. This was to ship in wood chips from Finland. In other words the 
oil expended in harvesting, wood chipping, drying, and shipping would not come in our 
CO2 emissions. The area needed for a sustainable forest to grow enough wood for this 
one plant was the size of Yorkshire. The scheme was thrown out and it was said the 
government was to discourage electricity generation on a large scale from wood chips. 
This shows how poorly thought out the policy has been without proper engineering input. 
Drax Power Station is now doing some wood chip conversion. 
 
There is obviously a requirement to burn waste for electricity and heating instead of land 
fill. Recycling is also an important aspect of this to be able to collect the right materials for 
burning. It has been left to any developer to fight his way through planning with a biomass 
plant with one year’s supply of wood chips against a skeptic public who see it as a waste 
incinerator.    
 
The worst aspect of the wood chip rush has been to raise the price of timber to the extent 
that wealth creating manufacturers of timber products are being priced out of the market 
and more manufacturing of timber products is going overseas. It will never be on such a 
scale that it will affect the stability of the electricity grid and the output of a plant can 
always be ramped down as the demand dies off in the night. A classic example of this type 
of plant which has been running on combined heat and power for over 70 years is Slough 
Estates. It is not as though it is a new concept but the DECC has done nothing to decide 
what is needed other than to put a figure of 10.65 p to attract developers. 
 
4.Photo Voltaic (PV) Domestic 
 
The current payment for PV is 44.8 p/kWh which is to be reduced when the government 
gets its act together. There are now 220,000 installed systems typically up to 3.6 kW on 
domestic houses. The sun has to be in direct line of sight with the panels. If there is bright 
sun shining on the panels in February an array can give 2.4 kW of power but if a cloud 
passes it will drop to 0.3 kW. A very cloudy day it will deliver no power at all. This is 
common in the winter. For 80% of the winter the sun is not shining on the panels and to 
keep the electronics working they will absorb 20 W of power all the time. The power 
indicators do not show this load which the householder pays for from the normal meter. 
Half the electricity generated is produced in May, June, July, when the least power is 
required on the Grid but at least it is during the day when the demand is highest. The tariff 
for those systems installed pays 43.3 pence for every kiloWatthour generated which 
included the 3.1 p element. If the 3.1 p goes up the 43.3 p will go up. In addition half the 
units are assumed to be exported by the householder and so a further 3.1 p times half the 
unitsis added. This gives the 44.8 p figure. This is to be paid for 25 years and as the 
electricity price rises the payment will go up. In central Scotland a 3.6 kW system will 
expect to be paid £1,100 per year. That saves £97 of electricity out of the local power 
station.  The pint of milk now costs £5.35 instead of 37 p. The electricity Companies have 
absolutely no say in this price it is not their business. They have to pay it and just pass it 
on to our electricity bills. 
 

5. Tidal and Wave Power 
 
At present the contribution to electricity is negligible as the largest tidal generator is 1.2 



MW. It has the greatest potential if a barrage were built across the Severn and the Tay 
(tides at different times). This could provide green energy at predicted times and meet 12% 
of the country’s needs. Holland has been producing barrage tidal power for 40 years. The 
biggest problem with tidal is slack water twice a day. Wave power suffers the same 
problems as wind, unpredictable and only a small percentage return. The salt water is a 
very harsh environment and is likely to be very expensive. 
 
6. Wind Turbines supplying houses 
 
This is the most ridiculous unit and every week there is an article or letter from Friends of 
the Earth or Greenpeace. An example in the Sunday Times states “A study by the North 
West Development Agency found the region could generate 24,000 megawatts of 
electricity per year from wind sources. Using just 10% of this could power 1m homes”. This 
is absolute rubbish and just perpetuates the myth. The units are meaningless, the Grid 
could not handle it and when the wind does not blow people in houses would not be 
prepared to have a power cut. Look at the fuss over the recent storm when some went 
without power for two days. It reminds me of two old ladies in the village overheard saying 
“When the wind turbines come we will be getting free electricity, Alex Salmond said so”. 
 
Main Points 
 

1. It is absolutely correct to engineer solutions to reduce our energy consumption but 
the green lobby is not producing rational solutions, in many cases it is creating even 
more CO2 emissions especially across countries borders. 

2. We have now reached the right amount of wind power the Grid can tolerate.  
3. If it were not for the stealth tax subsidies on our electricity bills no-one would build 

wind turbines to produce electricity. Some have paid back the full capital cost in 4 
years because of these subsidies. 

4. The stealth tax on our bills is paying those with money to make even more money 
and now not saving any further CO2 emissions. 

5. Our wind turbine installation programme is increasing Fuel Poverty at an alarming 
rate. 

6. Cost of rising electricity price is closing down and exporting even more industry, the 
sector the government hopes will pull us out of the present financial crisis. 

7. Politicians signing up for the green lobby have no knowledge of the engineering 
implications of electrical supply and demand. 

8. Manufacturing of the wind equipment – blades, generators, gearboxes, and 
electronic and power equipment, 90% is made outside UK. 

9. For PV all the aluminum, panels and electronics are made outside UK and so we 
are supporting foreign industry. 

10. Wind turbines may produce green energy but never reach the Carbon Neutral date 
when you add up all the oil used to make them, build them, and then back them up 
when the wind does not blow. 

11. Community projects for wind and PV where local people invest and receive a return 
are making money from other electricity users.  

12. Carbon neutral house building claims do not stack up. If a PV installation produces 
a third of the electricity normally consumed by a house then the electricity costs to 
the householder balance but two thirds of the electricity has to be produced by 
normal power stations emitting CO2.  

13. Wind turbines are an extra electricity source without closing a single conventional 
power station. It also adds estimates say 15,000 extra jobs to be paid out of our 
electricity bills.  



14. There is no other commodity sold where you are forced to buy the most expensive 
product before you can buy the cheaper. So off-shore wind turbine electricity costs 
12.65 p/kWh instead of the normal price of 3.1 p/kWh. That is 4 times the price. On-
shore is 2.5 times the price. 

15. The biggest problem Scotland will face if we go independent or Devo-max will be 
that electricity crossing national boundaries is always at the Grid price (ie 3.1 p) and 
as England and Wales at present pay 93% of the subsidies on their electricity bills 
they may decline to pay the subsidies in Scotland. Scotland paying for our present 
plan for renewables up to 2020 would bankrupt our country. 

 
2020 Renewable Targets 
 
The targets are not achievable because the full implications of the policy have not been 
engineered. They have been set for publicity seeking purposes without understanding the 
effect it will have on Scottish Industry, the public's electricity bills and the affordability of the 
policy if Scotland becomes independent or other devolved powers. The lessons have not 
been learnt from Germany, Denmark or Holland. Wind power does not match the demand 
curve, it is unreliable and we have developed more than enough to be sustainable in the 
Grid.   
 
Mike Travers 
Chartered Engineer - Member of the Institution of Mechanical Engineers 
Fellow of the Institution of Engineering and Technology. 
 


