Renewable Energy Project St Arvans 2011

We live in St Arvans, a village that does not have a mains gas supply, and our sole source of energy is electricity. This year, we have seen a fairly seismic change to our energy supply/pattern of usage with the installation of both photovoltaic panels and an air source heat pump.

As brief background, with all the talk over the last few years in Global Warming, Carbon Footprints et al, we have been nurturing a desire to “do our bit” for a couple of years. Interest increased with the introduction of “Feed in Tariffs” to support the installation of photovoltaic systems, but we were extremely sceptical about the rates proposed (then 41.3 pence per Kwh) as it all seemed too good to be true. However, we were convinced by friends over a glass of wine or two that such FITs were to be cast in stone for 25 years, and that they were actually going ahead with an installation themselves: it appeared that they would get a return of around 8-10% on their investment. Without the FIT, there was little financial incentive as the savings on one’s electricity bill were actually quite modest.
Further research on the internet ( there is a mass of information out there)rid us of any doubt, and so we decided to press the button in January this year!
A couple of quotes were obtained, the result of which was that we used the same company as our friends.

Our system was installed by a company based in Bournemouth, SaveEnergyRenewables, (www.saveenergyrenewables.com) and we were very pleased with them. That is not to say that there may well be other perfectly competent contractors more local to Chepstow. 

The system comprises 18 x 180 watt panels = 3.24 Kws and cost £15k. The projected savings are £1260 pa comprising;
 
· £1077 Feed-in-Tariff based on an estimated generation figure of 2610 KwH pa,
· £39 credit from 50% "deemed" re-sell to Utility company,
· £143 estimated savings off your bill on energy usage of 50% of units generated.
 
These estimates are all based on national statistics for hours of sunlight, average roof pitch,  unit price of electricity etc, and the company’s figures were very close to those found on the internet.

We have just over 4 months experience with the panels and so far they seem to be performing well. We have generated 1400 KwH to date, through a mixture of really grotty weather in Jan/February, and  sunny weather in March and April and May. We are very confident on this experience that our yearly estimate will easily be exceeded as we have generated 54% of the estimate in 37% of the year! And, the FIT has been increased to 43.3p with inflation to boot.

A few points to note however:
 
· PVs are supposed to produce power in light, not necessarily direct sunlight. True, but only to a very small extent. The difference between bright sunlight and a grey drizzly sky is a factor of around 20:1 !! This also means that the roof needs to be reasonably South-facing for best results (say +/- 20 degrees), and that the pitch needs to be reasonably optimal around the ideal of 30 degrees to catch the most direct sunlight. Points to note when talking to an over-enthusiastic sales rep.! Our roof is 15 degrees off South and 22.5 degrees pitch so not perfect, but reasonably good. With these angles, we have been surprised to find that with very bright sunlight of late, the system has exceeded the quoted capacity by 10% around mid-day. 

· Make sure that the installers are mindful of the aesthetics: there are some pretty ugly installations about. Credit to SER, they seemed to be very keen to get the installation looking good, and our system, although not very prominent on the back of the house, has received some favourable comments.

· There are no worries about disruption during the installation. The scaffolding was erected day1, the PVs installed day2, and scaffolding removed day3. Job done.

Whilst the PV system was being conceived, we were suffering the coldest winter we could remember, and our electric central heating system was really struggling to cope. Out of interest, the system comprised a 1,400 litre tank of water situated off the garage, heated by 18kw off-peak, with the water circulated through a conventional domestic radiator complex. Similar to night storage heaters, the heat output got a little tired of an evening. Together with the system’s output, we were also beginning to worry about its remaining useful life, as  it had been installed 26 years ago, and had had no maintenance during that time!

Buoyed by the success of the PVs (albeit on 2 month’s experience!), our thoughts moved on to heat pumps. We had read quite a lot about them over the past year or so, and it appeared that there would be a parallel financial incentive to the FIT, the Renewable Heat Incentive, for households to fit them. Further research on the internet convinced us of the benefits in installing a heat pump, not only for the RHI which would give a similar return of 8-10% on investment, but also the peace of mind of having a new heating system and the prospect of a much warmer house. The value of the energy savings would also be substantial as a heat pump has a coefficient of performance of around 3, which in layman’s terms means that for each unit of energy expended, the pump yields 3 units of energy. Note, oil was beginning to seem an unlikely alternative given its recent stratospheric increase in price.

The company we chose to fit the heat pump was TJGalvin ( tim@tjgalvin.com )based in Berkeley. Since the technology is quite new for domestic installations, it seemed important to us to engage with a company that had good experience of heat pumps. In Tim’s case, it was also really useful to witness his personal experience having installed a system in his own property , a 17th century house subject to Grade 2 restrictions on anything resembling insulation. His heat pump was not only keeping the house at 20C with an outside temperature of -10c, but had also reduced his previous bill for oil by half.

The installer has to be accredited by the Micro Generation Certification Scheme, and the quotation follows a rigorous format. After detailed discussion with Tim, we chose a Misubishi 8.5Kw Ecodan heat pump to both provide heat and hot water. The heat from the pump passes through a heat exchanger that in turn heats the water in the existing central heating radiator system and heats the domestic hot water in a new 250L tank. The whole system is housed in the room vacated by the old water storage tank in the garage, but could have (just) been fitted in the airing cupboard having also removed the old 200L domestic hot water cylinder from there.

A few of the essentials about the system;

· Installation was a little disruptive as we had to take up floorboards on the landing etc to lay new pipes and took a week. However, it was very cleverly thought out, and we were  never without hot water, although the heating was off for the duration. So perhaps not ideal for a crisis replacement of a failed oil boiler in the middle of winter, but little trouble otherwise....!
· The guys really need to know what they are about and we were fortunate in having an engineer who did, and worked to a very high standard of workmanship. (Photo 1.)
· We were concerned about the possible noise of the pump affecting neighbours. Fears were completely unfounded as the Ecodan unit is extremely quiet and from as little as 3-4 metres is virtually inaudible. Amazing.
· The heat supplied by the unit is “low grade” i.e. a maximum 55C. This means that we up-graded a couple of the downstairs radiators, and up-sized the domestic hot water cylinder which would normally be controlled at 60C. An important consideration maybe, for a larger family.  
· Because of the lower temperature in the central heating system, it is programmed to run throughout the day/night keeping a more equable temperature than a conventional system where periodic bursts of heat are the norm. The programme has 6 zones throughout the day/night  that can be individually programmed to suit needs. It  means that individual radiator thermostats are useful to maintain lower temperatures in bedrooms if required.
· To prevent Legionella disease, the cylinder has an immersion heater fitted to raise the temperature to 65C once a week.

The system was installed at the end of March, and to- date, we are very pleased with the operation, bearing in mind that the experience does not include arctic conditions outside.
The total cost was c£10k, but we qualified for a grant from Mitsubishi of £1200 for installing before the end of March.

Having both PV and the heat pump has the considerable advantage of maximising the use of the output of the PVs. By programming the hot water cycle for mid-day, we can use most if not all of the generated wattage at that time, and if the sun is shining, have completely free hot water! Together with timing the dishwasher and  washing machine to coincide with maximum the output of the PVs, we will utilise far more than the “deemed” 50% output in the cost saving calculations of the PVs.

  One thing that is still up in the air is the RHI. The government has been procrastinating on this since last October and still hasn’t come clean on what the levels will be for domestic installations.  It does seem however fairly certain that there will be an RHI payable from October 2012 so our fingers are firmly crossed. The likely hood on the basis of figures initially published is that the aim will be for a return of 10-12% on investment i.e. c£1000pa in our case.

Overall  we should be looking at a return of c£2900 pa based on the FIT, the RHI, and savings on heating costs using the heat pump associated with the PVs. We are looking to reduce our energy usage by c 9000kwh pa, but the exact cost savings are difficult to compute as at the same time have moved from white meter to standard tariff and changed electricity supplier. So a guesstimate of c£600 has been included. This gives a final return of 11.6% on an investment of £25k. Not bad given the current derisory rates obtainable on the high street, but bear in mind, your money is not returned in an emergency.

As for the carbon footprint, we are looking at  reducing carbon by 1836 Kg through the PV panels, and 6,300 Kg through reduced usage of electricity using the heat pump.

So what if one’s current heating is using gas or oil, is it worth considering a heat pump?

In the case of gas, probably not as the savings would be much less based on current gas prices, and through the cycle, probably not that effective in reducing carbon.
For oil, the picture would be different, especially for running costs given the recent rises in oil price. Not sure about the carbon footprint, which would effectively be dependent on the respective efficiencies of the typical domestic oil boiler and power station! But then,
our heat pump is considerably more attractive than a 4000L oil tank sat in the garden! 
(Photo 2)
Anyone interested in discussing the heat pump further or paying us a visit to have a look at one in the flesh is quite welcome.
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