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Answer All FIVE FULL Questions
OBE
Marks "co TRBT

la What is feed in Tariff. What are the two different ways of feed in tariff. Give [6] CO5 L2
important features of feed in Tariff.
1b. State the method to calculate upfront cost and simple payback method [4] CO5 L1

2 \Why voltage drop is a crucial issue in PV system. Calculate voltage drop if the] [10] CO4 L2
length of the cabling route is 18 meters from PV array to inverter. Resistivity of
copper cabling is0.0183/m/mm? is used with a cross sectional area of 2.5 mm?.
It must carry a current of 5 A.

3 Briefly explain the testing of PV system [10] CO5 L2
4 |List and explain strong barriers and positive attributes of PV Technology. [10] CO5 L1
5 \What system documents are to be supplied to the owner after completion of PV | [10] CO4 L2
installation
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Feed-in tariffs

A Feed-in tariff (FiT) is a monetary reward for feeding electricity generated by
PV into the grid. It can either be equal to the retail electricity rate or greater
than this rate (known as an enhanced FiT). FiTs are usually financed by a levy
added to all electricity bills. Small-scale PV is generally most Suegessit in
locations that have FiTs, such as Germany; however, it is important for these
FiTs to be stable in order to encourage sustainable growth in the industry. In
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both Spain and Australia there have been recent cases where an FiT was

introduced by the government but removed within a year. FiTs can be structured
In two different ways:

* Gross FiT: All electricity generated, regardless of whether it is used in the

customer’s housc or not, reccives the FiT,
or

Net FiT: Only electricity that is exported to the grid receives the FiT. Some
net FiTs are time-of-use FiTs, i.e. if the customer i1s away from home during
the day while the PV system is producing electricity, then the customer
receives the FiT (even if they use more energy at night than they produced
during the day). Other net FiTs go by the total amount of energy produced
vs. the amount consumed; i.e. when it was consumed is irrelevant.
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Simple payback

The simplest method for examining the economics of PV grid-connected system:
is the simple payback method. People are often interested in the payback period
of the installation. This is calculated using the following formula:

Capital cost ($)

Time (years) =
Savings from avoided electricity purchase ($)

Example:

A 11V’ _ 1 Y



Testing

Following a visual inspection of the system, testing should be undertaken n
accordance with the prevailing national codes. ‘
installers to ensure that the following points are comph

National codes may require
ant prior to system testing:

(and at the output of cach

' ¥ > 4 ‘ay
e is no voltage at the output of the PV array
e ; L ved by leaving one of

string if there is more than one). This may be achie
the module’s interconnects disconncctcd/unplugged. st
Any fuses have been removed and all circuit breakers are in the

position. ' off - local

e The AC and DC main disconnccts/isolators arc in the “off” position; h
codes may also require them to be tagged or locked tor the duration ot the
testing procedure.

e All components, i.c. the inverter, are switched off.

After the safety requirements outlined in the local codes have been tulfilled,
testing may be undertaken. Each component is switched on and each isolator
closed individually, beginning at the array and ending at the loads (i.e.
appliances). Testing is done in this order for safety; it reduces the risk of
hazards and equipment damage. should any problems occur. At each step the
system is tested by measuring the system parameters using meters and the
displays on various components (i.e. the inverter display will show important
data about the system). If at any stage the system begins to operate outside the
expected parameters then electricians must identify the problem and address it
before testing can continue. Common paramerters that are tested include:

* continuity between adjacent system components;

* resistance of cable insulation;

* measurement of array and string open-circuit voltage (a large difference in
the open-circuit voltage of identical strings or an open-circuit voltage very
different to that expected may indicate a problem; ) '

. Lnelasu)rement of array and string short-circuit current (hazardous - see box
DEIOW);



measurement of voltage drop across string fuses;

verification of polarity of installed components;

grounding/earthing of the system, often including impedance loop test or
ground electrode test for which a ground tester is required.



PV is reliable and low-maintenance; It contains no moving parts and the

st, often coming with a 20-25 year guarantee.

modules are robu
hata PV system

PV’ is good for the environment. Some people may suggest t
ate enough energy in Is lifetime to equate to the amount of

cannot gener
The energy required

energy required in its production; this 1s not accurate.
is retrieved in 2-7 vears, depending on the system components, design,
nstallation and its location. In addition this energy is clean and renewable,
and will turther reduce greenhouse gas emissions. PV modules are also
recyclable.

Grid-connected PV systems are easy and quick to install. PV’s modular
nature also makes it very easy to work with, installations can be ot any sizc
without anv major manufacturing changes and modules can usually he
added or removed during the lifetime of the installation. '
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P\ can represent a pood mvestment: o system can add value to the building

where e is mstalled and many of the financal mcentves avarlable such as

Fets are legislared for o cortain period of time,

b A .
P\ s asetul as g public tl('lll“l\\ll'.lll“l] ob commtment to sustamability and

reducing greenhouse gas cmissions, This may be desirable for a company
markering itselt as preen because PV iy an casy and highly visible way ro

make a statement and reduce a company’s carbon footprint,

Despite these positive anributes there are stll some strong barriers to PV
rechnology, these includes

Hhgh capital costs: the high capital cost of a system can be a major deterrent
tor mvestment or render a PV system unattainable for some people. Rebates
and green loan programmes arc attemptng ro address this.

Lack of puble knowledge and advertising: there are many myths
surrounding PV such as it being too expensive to even consider putting on
a home and that the amount of cnergy produced by the system is less than
the energy consumed in its manufacture. The PV industry needs to be
proactive about education to dispel these myths.

Lack of industry: The grid-connect PV industry is still very much in its
mtancy in most parts of the world. There are a limited number of companies
providing training and installation, and standards and regulations are still
being developed.

Lack of planning: As already discussed the amount of solar radiation a
module receives is strongly affected by its orientation, but the installation
s often governed by the orientation of the roof. When many towns were
planned and built the roof orientation was not considered with respect to
future PV installations.

Utility regulations based on mains supply: Most electricity markers are
unaccustomed to dealing with distributed generation, e, small-scale PV,
Sometimes people secking ro insrall a small rooftop PV system have been
required to complete the same paperwork as those planning to connect a
large-scale coal-fired power station to the grid. Over time utilities are
becommmg more accustomed to deahng wich distribured generation and
streamlining the process of interconnection.

Well-integrated fossil fuels: Well-established systems that {avour fossil fuels
are akey barrier to PV, Despite PV's numerous advantages, fossil fuels remain
1 maore cost-ctfective option. Policies that put a price on the environmenty]
damage of fossil fuels, such as emissions trading schemes and carbon raxes
meend ro drve up the price of fossil-fuel-generated clecericity, making PV and
other renewable energy sources more competinve,
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