History of PV cells and a
domestic application

Nigel Moorby
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Scope of talk

* During the presentation | will give
e A brief history of the PV cell

e Review a system we had installed last year and its
performance to date



History of the
PV cell

* The photovoltaic effect was
experimentally demonstrated
first by French physicist Edmond
Becquerel (24 March 1820 — 11
May 1891).

* In 1839, at age 19, he built
the world's first photovoltaic
cell in his father’s laboratory.

* He went on to be an early
experimenter
in photography. In 1840, he
discovered that the silver
halides were sensitive to
light leading to the
development of
daguerreotypes

« Moving forward




1st
practical
PV cell

1954

The first practical
photovoltaic cell was publicly
demonstrated at Bell
Laboratories.

 The inventors were

* (Calvin Souther
Fuller,

« Daryl Chapin
* Gerald Pearson.
* They were awarded a

patent for the invention,
U.S. Patent No.
2,780,765




Initial use, Space

* PV (Solar) cells were first used in a prominent
application when they were proposed and flown on
the Vanguard satellite in 1958, as an alternative
power source to the primary battery power source.

* By the 1960s, solar cells were the main power source
for most Earth orbiting satellites, since they offered

the best power-to-weight ratio Vanguard satellite
1.46 k
* In the early 1990s the technology used for space solar  giuminium Sghere 6
cells diverged from the silicon technology used for inches (152 mm) in
terrestrial panels, with the spacecraft application then td'ameter’ with 3
evolving into the modern multijunction photovoltaic " enna?eseﬁannmg

cell used on spacecraft.
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Inside a photovoltaic cell
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Commercial Cost per watt
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From a solar cell
to a PV System
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Development of consumer
installations

* The initial installation of PV cells in consumer
locations in the UK were based on selling the
surplus power generated back to the supply
Companies. This was supported by the Government
funding high buy back tariffs.

* The system required the user to change their domestic
arrangement to use the power when it was generated,
i.e. doing most things during daylight hours.

e Successive Governments reduced the support until this
model was not sustainable.




Development of consumer
installations

* With the arrival of cost-effective battery storage
systems, the opportunity to install a financially
viable system became available.

* With battery-based systems the objective is to store
surplus energy during the day which can then be fed
back to the consumer when required.

* The sale of surplus energy is a secondary element, and
the buyback tariffs are typically low £0.15 kWhr.
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Practical installation

* In a bid to control our energy costs we reviewed
the installation of a PV cell system on our property.

* The expected payback period for the installation was
approximately 10 years

* Our house is orientated Northwest - Southeast
which enable the effective installation of panels on
southwest facing roofs.

* We also arrange an installation on a section of the roof
facing northeast to catch the morning sun
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Stafford and Districts

Southwest facing &=

8 x 400w panels

Hot water solar
panels
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Northeast facing

4 x 400 w panels



Home installation

String 1

7.5x Modules

String 2

Solar Star Power Ltd,

b ‘ The Hub,
g Dovefields,
o Uttoxeter,
% Staffordshire,
u'\n_ ST14 8HU.

01889 561458

DC Current

DNO
SUPPLY

DC Current

RCD/ 16A Breaker
Unit

In an EMERGENCY or before attempting any work on the roof,
TURN OFF AC isolator.
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Power optimisation

* In a basic system the solar cells are configured as a
single array.

* This results in less than optimum performance if one of
the panels is exposed to shade etc.

* This is an issue with our installation as we have a number of
trees which cast shadows on the roofs

* By fitting Power Optimisers to each of the PV
panels they work independent of the other cells
and operate at their maximum efficiency.

* We installed the optimisers due to the shadows caused
by the trees in our garden.
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RFI

* Important to check what, if any, RF interference is
generated by the cells or the invertor, this can be a
key issue with some of the ‘cheaper’ units.

e Since the installation extensive checks have been
made to determine if there is any issues with RFI,
to date none found.

 However, during the check several LED lamps were
found to be generating significant RFI, these were of the
‘cheaper’ type, now replaced.



Power
Installation

e SolarEdge invertor

* Tesla 13.4kWhr
Powerwall battery

e Telsa Powerwall
Gateway
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Performance of system over last year S&&27
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Solar energy
Generated

The graph show the solar energy
generated during the last 12
months.

This equates to a total of
£1,060.00 based on a £0.29 kW
buy in tariff.
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Sale of surplus
energy

The graph show the value of the
surplus energy sold back to the
supply Company.

The buy-back rate is £0.15/kW
Total energy sold = £72.60

Overall saving, i.e. energy
generated, and surplus sold =
£1,108.60
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Next steps

* The next step will be to reduce the amount of
energy sold back to the supply Company.

* Proposal is to use any surplus to heat water.

* The use of solar energy will be in the following
order

Supply the house immediate demand

Charge the battery

Heat water

Sell any residual energy
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