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WHAT IF TURKEY MEETS ALL ITS ENERGY
NEED FROM SOLAR

Can we meet all our energy need from solar and wind? We have long been hearing
rhetorics like all energy needs can be met by solar thanks to record breaking decline in
solar prices and transition to cleaner world would be faster. In this Q report, firstly,
Turkey’s total energy demand will be converted to electricity terms which will be
followed by calculating how much solar and wind energy is needed to compensate that
amount. Simply because hydrogen production from solar is relatively inefficient, the
analysis assumes direct electric heating.

First of all, Balance Table published by the Ministry of Energy and Natural Resources of
Turkey is narrowed down by consolidation. A new and consolidated table is created to
aggregate detailed data in the balance table. However, 20% of the original
transportation demand is used assuming that one fifth of energy used for transportation
today will be demanded once cars are electrified(setting aside demand growth).
Inefficient internal combustion engines will be replaced by high efficient electric engines.
While consolidating the data, agriculture sector and non-energy raw materials are left
out from the calculations.

Original Balance Table is very comprehensive. It presents all energy flows based on
resources and main subsectors. Instead, it would be more accurate to combine the table
and categorize by coal, natural gas and renewables. One point to be careful is, excluding
imports and exports, electricity enters into equation after transformation because
electricity is obtained from the transformation of primary energy sources.

ilion tons of equivalent ol | Coal | Ol __ Natural Gas | Renewable _Electricity | _ Total
_ Production 15 3 0 17 0 35
T Import 24 51 38 0 1 13
§ Export + Bunker Fuel 0 11 1 0 0 I 12

Energy Supply 38 42 38 17 0 1136
z Consumed in Conversion | -23 -1 -16 -11 19 I -32
S Hlectricity Conversion | 22 1 -15 12 24 | -26
é Refinery 0 2 -1 -0 -0 ‘ 1
é . -1 I -3 -0 0 l -4 I -8

Internal Consumption & Loss 1

Final Consumption 16 a 22 6 L 20 1105
Z  Industry 10 |4 9 1 K 33
£ Transport 0 | 26 0 0 L0 27
2 House 2 L0 10 3 4 20
g Business 4 1 3 1 6 14
O Agriculture 0 [ 3 0 1 1 4

Raw Material 0 I 6 1 0 0 7
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Final energy demand is presented in the "CONSUMPTION” row of the above table.
According to IEA transformations, 1 million tonnes of oil equivalent (mtoe) carries 12
TWh of energy.

In the above table, excluding “agriculture and non-energy”, remaining 26 mtoe for
transportation is mainly the energy consumed by internal combustion engines.
Considering that these engines are 15-20% efficient, with more efficient engines
(electric engines) this number will decrease to one fifth of 26 mtoe. So, when the whole
consumption is in terms of electricity, final energy demand will decrease due to efficient
engines.

TWh Oil | Natural Gas|_Renewable | _Electricity | Total (Electrical Equivalent) |
Final Consumption 181 123 |246 68 223 . 841
Industry 111 51 l01 17 107 ) 387
Transportation 0 61 ’ 4 1 0 i 67
House 125 3 11 38 51 3 229
Business 145 8 | 30 11 64 i 158

If we want to meet all our energy demand from electricity, we would need electricity
production equal to three times of today’s production. Transmission of this power from
one part of the country to the other would cause an increase in the power leakages as
well. All energy demand in electricity terms is equal to 841 TWh (841 billion kWh) for
2016, this number would be equal to 7% higher, around 900 TWh in 2017.

Well, would it be possible to meet all this energy from solar? For example, if we can
forecast 200 TWh of hydro, 15 TWh of geothermal and 100 TWh of wind by 2050,
additional 626 TWh remains for solar. This humber does not include increase in energy
demand.

When no storage is used, based on average 1200 hours of yearly capacity factor,
521,324 MW installed solar capacity is needed. This number is equal to 6 times of
current total installed capacity.

Assuming that Turkish electricity generation industry attracts 7-8 billion $ of
investments per year and solar plants costs 0.8 million $/MW excluding line costs,
additional 417 billion $ of investment is required just for solar. It can be predicted that,
investment equal to at least half of this amount will be required for storage. At least 50
years are needed to realize these invesments. Considering the construction of the lines,
this number could increase to 60 years (1.2 times).

An outcome being “possible” or “probable” are not the same. For example, Jules Verne’s
famous book “From Earth to the Moon” was written in 1865 but the actual travel
occurred in 1969. According to many economists, the issue is only seen as unit prices
or costs, for an engineer the issue is the existence of the technology, economic
feasibility and physical possibility.
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If Turkey meets all its energy from electricity, based on 2017 energy demand, 900 TWh
electricity generation, three times of 2017, is required. To supply all energy from solar
and wind, the amount of investments required will reach to extreme levels - based on
today’s installed capacity and technology.

From these comments, it should not be concluded that additional solar and wind power
plants are not necessary or cannot be built. Quite opposite, they should be built as long
as economics hold. However, it should be kept in mind that technological limits of the
power systems to incorporate solar might be reached sooner than expected.

The findings in this report are of the Working Group and does not reflect the official views of WEC Turkey. WEC Turkey
encourages dissemination of its work / report by addressing. The report or any portion of it cannot be published without
permission.
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