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Cexkirist 2: TexHI4YHI HAYKH

E€KOHOMIYHE
3pOCTaHHS

€HEepreTuYH
a Oe3meka

OXOpOHa
HAaBKOJIUIITHHOT
0 CepeloBHIIA

Pucynok 2. Koudiryparmis Trilemma

CBiTOBE CHOXUBaHHS TEPBUHHOI €Heprii cTaHoBUTH 10 MIIpA TOHH €KBiBaJ€HTa CHPOI
HaTH Ha PIK, 1, SIK HACIII0K, BennuesHuit oocar / Bukuau CO2 mOYMHAIOTH 3aBJaBaTH CEPHO3HOT
IIKOJM HABKOJUIITHHROMY CEPEIOBUINY Takl MpobOiieMH, SK Io0aibHE MOTEIUTIHHS. Ko mu,
TPOMAaJISTHY C TIEPEIOBI KpaiHU, MTPOIOBKYIOTh HACOJIOKYBATHCSI KOM(OPTHUM KUTTSAM 3QJICIKHO
BIJI TAaKOI'O0 MacOBOTO CIIOKMBAHHS €HEprii, a fAKmo aeMorpadidyauii BUOyX 1 €KOHOMIYHHI
PO3BHUTOK MPOTPECy€e B KpaiHax, IO PO3BUBAIOTHCS, sIKiI 3aiiMaioTh 85% 3arajibHOl KIJTBKOCTI
HaceJIeHHsI CBITy, rocTpa HecTaya i, BoJia 1 MPUPOAHI PECYpCU CTaHYTh PEANbHICTIO, 1 HaIlle
rII00abHE CEPEJIOBHINE 3ITKHETHCSA 3 JIy)KE CEpPHO3HOIO CHUTyarliero. PO3BUTOK TEXHONOTIH IS
MOJIOJIAHHSI IIUX BUIB TPYIHOIII €, 110 CYTi, TOJJOBHUM MPIOPUTETOM UTAHb.
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PROBLEMS OF ELECTRICITY NETWORKS AND SUSTAINABLE DEVELOPMENT
Melkonova 1.V., PhD, Associate Professor, Fedorchuk E.M., student gr. EE-2218
Volodymyr Dahl East Ukrainian National University

Over the past century and a half electricity has emerged as a popular and versatile energy
carrier. Today, electricity is exploited not only for its diverse end uses such as lighting, motion,
refrigeration, communication and computation, but also as a primary carrier of energy.

By far most electricity is generated by combustion of fossil fuels to turn steam or gas
turbines. This is the least efficient step in the energy chain, converting only 36 percent of the
chemical energy in the fuel to electric energy, when averaged over the present gas and coal
generation mix. It also produces all the carbon emissions of the electricity chain. Beyond
production, electricity is a remarkably clean and efficient carrier. Conversion from rotary motion
of the turbine and generator to electricity, the delivery of electricity through the power grid, and
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the conversion to motion in motors for use in industry, transportation and refrigeration can be more
than 90 percent efficient. None of these steps produces greenhouse gas emissions. It is the post-
production versatility, cleanliness, and efficiency of electricity that make it a prime energy carrier
for the future. Electricity generation, based on relatively plentiful domestic coal and gas, is free of
immediate fuel security concerns. The advent of electric cars promises to increase electricity
demand and reduce dependency on foreign oil, while the growth of renewable wind and solar
generation reduces carbon emissions. The primary sustainability challenges for electricity as an
energy carrier are at the production step: efficiency and emission of carbon dioxide and toxins.

Accommodating renewable electricity generation by wind and solar plants is among the
most urgent challenges facing the grid. Leadership in promoting renewable electricity has moved
from the federal to the state governments, many of which have legislated Renewable Portfolio
Standards (RPS) that require 20 percent of state electricity generation to be renewable by 2020. 30
states and the District of Columbia have such requirements, the most aggressive being California
with 33 percent renewable electricity required by 2020 and New York with 30 percent by 2015. To
put this legal requirement in perspective, wind and solar now account for about 1.6 percent of U.S.
electricity production; approximately a factor of ten short of the RPS requirements [1].

A major complication of renewable variation is its unpredictability. Unlike demand
variability, which is reliably high in the afternoon and low at night, renewable generation depends
on weather and does not follow any pattern. Anticipating weather-driven wind and solar generation
variability requires more sophisticated forecasts with higher accuracy and greater confidence levels
than are now available. Because today's forecasts often miss the actual performance target,
additional conventional reserves must be held at the ready to cover the risk of inaccuracies, adding
another increase to the cost of renewable electricity. Storage of renewable electricity offers a viable
route to meeting the variable generation challenge.

The final challenge for accommodating renewables is long distance transmission. Although
long distance delivery is possible where special high voltage transmission lines have been located,
the capacity and number of such lines is limited. The situation is much like automobile
transportation before the interstate highway system was built in the 1950s. It was possible to drive
coast to coast, but the driving time was long and uncertain and the route indirect. To use renewable
electricity resources effectively, we must create a kind of interstate highway system for electricity.
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KOPUCTD 3ACTOCYBAHHSA A3OTHUX IOBPUB
Menkonos I'.JI., k.T.H., 101I.
CxionoykpaincoKuli HayioHanbHuu yHieepcumem imeni Bonooumupa /lans

Koxxna monuHa, sika 3aiMa€eTbcs BUPOLIYBAHHSAM KyJIbTYPHHX POCIHH, 3HA€, HACKUIBKH
BaXXJINBO JUISI POCITUHY € XapuyBaHHS MikpoeneMeHTamu. OJHUM i3 HalWBa)JIMBIIINX €JIEMEHTIB
BucTymnae A30t. BiH Bimirpae HaJ3BHUaiiHO BaXKJIHMBY POJIb Y PO3BHTKY POCIMHU. B OCHOBHOMY
a30T MICTUTBCS B IPYHTI y (pOpMI HEAOCTYNHUX POCIHH, TOMY JAJsl HUX HEOOXiIHO Xap4yyBaHHS
n00prBaMu.

O3HaKku HEJOJIKY a30TYy MPOSIBISAIOTHCSA Ha PI3HUX CTaAIsX PO3BUTKY pociuH. [Ipu gedinuTi
a30Ty CHOBUIBHIOETHCS 3pOCTaHHS, 3HMKYETHCS YPOXKAMHICTD KYJIbTYPH, 3MIHIOETHCS OKpacka
JUCTIB (BOHU CTAlOTh OJIi/10-3€IEHUMH, )KOBTHMH) 1 BUIIA/Ial0Th, CKJIO CTa€ TOHKUM. Y IUIOJIOBUX
KYJBTYp CIIOCTEPITAETHCA MOBUIBHE JI03pIBaHHS IJIOAIB, 1 MBUIKE 1X MaIHHS.

He BapTo 3a0yBaTH, 1110 BUKH] a30Ty HANOUIBII HEOE3MEUHHI cepe/l THITMX MiHepaJTbHUX
ynobpenb. B oBodax BiH MOXe HAKONMWYYyBAaTHCS Yy BUTJIAII HITPaTiB, y IJIOJOBHUX KyJbTypax
CIIOCTEPIraeThCsl MBHUIKHHA PICT, OJHAK CTEOJII CTAHOBIATHCS Jy>KE€ TOHKHMH 1 JIOMKHAMHU, TUIOA
OTaIaf0Th MIBUJIKO 1 MOTaHO 30€pIiraroThCs.
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