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Abstract:

A prelimimary estimation of the consequences of introducing
wind energy and biomass energy to the energy sector is conside -
red in order to evaluate the'scale of the problem. The selected
technologies are intehded to be applied in the scenario evalua-
tions of energy sector expansion by use of a computer systeam for
estimating the consequences of introduciné the technology
innovation to the ecanomy,.
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1, Introduction

In paper: Ciechanowicz, Labuda /1987/, selected future
economic situations of the Polish economy have been considered

assuming that suitable action had been undertaken in order to
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2000 y to 682 $/kW for 2020 y.

The ammoriia production hybrid system can possess great
potential in the future in order to substitute:
- natural gas as a source of hydrogen for ammonia manufacture,
- in some extént fossil fuel for vehicle or industrial.nses.
The featur_e of this system is the possibility of wlnd energy
storage throughout the water electmlﬁsis process to produce
hydrogen and then to produce ammonia to store hydrogern.Ammonia
is the only common noncarbon fuel that can be conventionally sto
r-ed?as a liquid at” room temperature. The wind emergy farm is
thought to be licalized offshore because the water electrolysis
process requires large amounts of water. Therefore the water
desalination process is included in the set of hyﬁrid system
technologies, Simultaneously the offshore localization of a
WECS farm will_enable more energy to be produced using the same
number of WECS units in comparision with the onshore localiza-
tion sipce the offshore wind speed is usually greater than

onshore wind speed.

3., Preliminary conseguence-estimation

From the considered technology set we distinguish the
following technologies which could be applied in order to
decrease the expected energy deficit in the future,namely:
- wind energy farm,

- medium CV wood gasification,

- hybrid system: photovoltaic power system - wind energy farm - '
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of 2.55 , for constant coal pricé ard when social costs are not
included, to the value of 14,6 for coal prices increasing at
4% per year and when social costs are included.

Ethanol from wood, by use of bioconversion technology, ;an
be produced by plants smaller than those required for economic
production of methanol from c¢oal. Therefore, it is capable of
being impiemented comaratively rapidly and avoids the lead ti-
mes and investment problems associated with large scale synthe-
tic fuel plants. For the 40 year time horizon the coefficient
CR for wood to ethanol bioconversion reaches values of 1,16 and
10.57 forrconstant and increasing coal price, respectively when
it competes with coal to methenol chemical conversion. Also the
production of ethanol from municipal solid wastes seems to bép
attractive,

The preliminary conseduence estimation of introducing the
above mentioned technologies to the energy sector leads to the
conclusion that there could be:

- the possibility of substitution of natural gas at the amount

5

of 2.18 10% m°> / to be equivalent to 2.9 10° tons of coal/

€ tons of ammonia production per year is predicted by

if 2 10
utilizaton of wind energzy,

- the possibility of bbmass utilizati on eguivalent to 1825
tons of coal eguivalent per year to produce medium CV gas or
ethanol.,

The second priority would be given to the PV solar -wind

energy hybrid system.
The total utilization costs /TUC/ for a PV solar -wind
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per 1000 MW of installed power of a coal fired power vlant,

Wind energy technology being no more complec than automo-
biles to produce , as well as wood gasification technologies can
be manufactured by Polish industry. This is the first economic
consequence of appl;;ng wind energy or bioﬁass cenversbn tech-
nologies. This would make it possible to decrease the import of
energy device technologies what would be required if only nuclear
energy is intended to be utilized to decrease the expected ehéfgy
deficit,. v

The second ecanomic consequencé would be the possibility of
decreasing nuclear fuel import if to some extent, wind energy and
biohass resource nuclear energy in the future.

The third eccnomic consequence results from the fact that
mo3t of the suggested wind eneréy and biomass'technologies are
characterized by the fact that the financial investments in then
would be returned relatevely fast and would tring relatevely high
profit in comparision with the considered competitors of the
investigated technologies,

The fourth economic¢ consequence has the environmental pro-
tection aspect, 1In contrast to conventional methods of power
genération, wind.energy conversion is highly favorable from the
environmental standpoint, posing no major societal risks.' |
One particular advantage 1is that no water is required and no
air or thermal pollution is produced. The only disadvantage is the
fact the wind energy rescurce availability is constrained,

The carbon to hydrogen ratic is smaller for biomass than for
coal. Henée, in the case of biomass chemiacl conversion, less

hydrogen will be required and simultaneously less 002 will be














