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Pedepar:

1. CyyacHi npupoJOOXOPOHHI BUMOTY CTaBJIATh HA MOPSAOK JE€HHUNM PO3BUTKY TEIJIOEHEPTE€TUKU [TUTAHHS
CKOPOYEHHSI BUKU/IiB 3a0pYJHIOIOYMX PEYOBMH Ta MAPHUKOBUX rasiB. TernoeHepreTnyHa yCTaHOBKA Mae
Bignosinatu npuHuuny HELE - High Efficiency and Low Emission (Bucokoi e(peKTHBHOCTI Ta HU3bKMX BUKUIIB),
1106 6YTH KOHKYPEHTHOIO B Yac OypXJIMBOIO PO3BUTKY BiJHOBJ/IIOBAJILHUX JIXKEPeJI eHeprii. [17151 3MeHIIeHH
HEraTUBHOTO BILIMBY HA HAaBKOJIMIIHE CEPENOBUILE KOTEIbHI yCTAHOBKY ITOBUHHI OCHAIIYBAaTUCSI CUCTEMaMU
OUMILEHHS AVMMOBHUX Ia3iB Bill 3a0pyJHIOIOUMX PEYOBUH, SIKi 3IaTHMMU 3a0€31€4YNTH JOTPUMAHHS BUMOT
€BPOIIENCBKUX €KOJIOTIYHUX. JI71 3HMKEHHS BUKUAY OKCUIIB a30Ty [JIS KOTJIIB CEPEIHbBOI IIOTY>KHOCTI TOLIJIBHO
3aCTOCOBYBATH CEJIEKTUBHE HEKATAJIITUUHE BiTHOBJIEHHS, SIK 3aXifl, 110 103BOJIS€ 3HU3UTU BUKUIU NOX 6e3
CIIOPYIKEHHS CIleljaJIbHUX IIPUCTPOIB Ta BUKOPUCTaHHS KaTali3aTopiB. 3aCTOCYBaHHA aMOHIMHMX CIIOJIYK

IIO3BOJIMTh O0’€IHATH CUCTEMU HAMiBCYXOro CIpKOOUYMILEHHS Ta CUCTEMU CEJIEKTUBHOT'O HEKATaliTUYHOTO



BiZJHOBJIEHHS B OJHY KOMIJIEKCHY CUCTEMY Ia3004MIIE€HHS TUMOBUX ra3iB. BUKOpHCTaHHS aMOHiaKy K €KOJIOTiYHO
YMCTOrO MajyBa 151 EHEPreTUYHMX 3aCTOCYBaHb JO3BOJIUTh 3HU3UTU BUKUIY TAPHUKOBUX ra3iB Ta TOKCUYHUX
PEYOBUH. AJle 10T0 3aCTOCYBAHHS SK NTaJIMBa CTUKAETHCS 3 TAKUMU [1pobsieMaMu: 6€3BYyTJIel|eBUI CUHTE3 aMOHiaKy,
CIAJIIOBAHHS aMOHIAKy, BUPILIEHHS €KOHOMIYHUX Ta €KOJIOTIYHUX IPO6JIeM. BUKOpHCTaHHS po3urHy Kapbaminy
3aMiCTh PO3UYMHY aMOHIAKy B TEXHOJIOTISIX CIPKOOYMILEHHS JUMOBHUX I'a3iB, JACTb MOXKJIMBICTb CYyTTEBO CIIPOCTUTH
BUKOPHMCTaHHS 1aHOI TEXHOJIOTII I[0/10 MUTaHb 6e3leKy Ta TPaHCIIOPTYBaHHs peareHTy. B mpoueci rinposisy
KapbaMify [py TeMIieparypi KUIiHHA Oyzie yTBOPIOBATUCS ra30N0Ai0HUI aMOHIaK, sIKUil B IIpolieci razoasHoro
pearyBaHHs 3B's13y€e 6113bK0 80% SO2 npu 1ovaTKoBill KOHIeHTpalil Kapbaminy y po3duni 30%. Lle nae
MOYKJIMBICTb PO3IJISIAATY MOXJIUBICTb ra30(a3HOTro 3B'sI3yBaHHS AiOKCUAY CipKU aMOHIaKOM 6e3 CIIOpYI’KEeHHS
PEaKTOp HaIiBCyXOro CipPKOOYMILEHHS. AMOHIAK € BOKJIMBOIO XiMiYHOIO PEYOBUHOIO, SIKa IIMPOKO
BHMKOPHUCTOBYETLCS B CiJIbCBKOMY FOCIIOJAPCTBI SIK a30THE JOOPUBO, B XiMi4HIN Ta X0JIOOUJIbHIN TexHili. OCHOBHE
BUPOOHULITBO aMOHiaKy 6a3yeTbcsl Ha npoueci ['abepa-boua mif TUCKOM 3 BUKOPUCTAHHSIM IIPUPOJHOTO ra3y abo
BYTiJIJI51 1J151 TeHepalLlii BOOHIO IIPYU 3HAaYHUX BUKUIAX BYIJIEKUCIIOro rady. [lepexif Ha BUPOOHUIITBO «3€JI€HOTO»
aMOHiaKy nepepabaydae reHepallilo BOJHIO 3 BOAU 32 €JIEKTPOJIiBHUMU TEXHOJIOTISIMY 3 TIOAJIBIIAM 3aCTOCYBAaHHSIM
abo TexHosorii 'abepa-boia abo TeXHOJIOTiN reHepallii aMOHiaKy B €JIEKTPOXiMiYHMX KOMIpKaX, sKi € Ha cTapii
IOCJIiIKeHb Ta IPOMHUCJIOBUX BUNIPOOYBaHb. OCKiNIbKY reHepallis «3eJIeHOr0» aMOHiaKy € eHeproBUTPaTHUM
IIPOLIECOM, TO Or0 BUPOOHULITBO MOKE CIIYIyBaTU €(PEKTUBHUM 3aCOO0M PETYJIIOBaHHS HaBaHTaKEHHSI B
eHeprocucreMi. [Ipu 36epeskeHHi MOTOYHOTO piBHS BUPOOHMIITBA aMOHiaKy B YKpaiHi 5 MJIH. T/PiK JJ1s1 10ro
«3€JIEHOT0» BUPOOHUIITBA 3 BUKOPUCTAHHSIM TeXHOJIOTii ['abepa-boura noTpioHo 6s113bko 60 Miapa. KBrroz
esieKTpoeHeprii. Taky KiJbKiCTb eJIeKTPUKY MOXKYTb BUPOOUTH 20 aTOMHUX €Hepro6JioKiB noTysxHicTio 1000 MBT
IIPOTSIrOM 8 TOAMH HiYHOTO NpoBaiy. lle 703B0M0 6 NOBHICTIO BiTMOBUTHCH Bifl reHepallil eJ1eKTpOeHeprii Ha
ByriibHUX TEC B MaHeBpeHOMY peskuMi. EslekTposiizHe BUpOOHUIITBO 3 MOAAIBIINM BUPOOGHUIITBOM aMOHiaKy
IIO3BOJIUTh YTUJI3yBaTH MiKU reHepallii e1eKTPOeHEePrii Bifl BiJHOBIIOBAJIbHUX JIyKEPeJl, IOTY>KHICTb SIKUX 3pOCTa€e
IIBUJKUMU TeMIIaMy, 6€3 MIKOJM CTaJI0CTi YaCTOTHU Ta PEryJII0BaHHIO IIOTY>KHOCTE! B €eHeprocucTeMi. AMOHIaK Mae
Iy’Ke HU3bKY JIaMiHapHY HIBUJKICTb TOPiHHS Ta BEJIMKUI Yac 3aTPUMKU 3aiIMaHHS Yepe3 BUCOKY €HEPrilo akTuBallii.
Jl7151 MoKpalaHHs yMOB TOPiHHS IPOIIOHYETLCS 3aCTOCOBYBATU MiIBULIEHUI BMiCT KMCHIO B OKUCHUKY 260 cyMmilii
aMOHiaKy 3 BOJHEM YU aMOHiaKy 3 MeTaHoM lle 3abe3neyuye 3pocTaHHs JIaMiHApHOI LIBUAKOCTI FOPiHHSA B 4 pasu.
CyMilll aMOHiaKy i BOAHIO K IPOJYKT HEIIOBHOTO KPEKIHI'Y aMOHIaKy € IIepCIIeKTUBHUM 0€3BYIJIEL|€BUM N1aJINBOM
171 TeTJIOEHEePTreTUYHMX YCTAaHOBOK. BBeIEHO B €KCIIyaTallilo eHepro6sok notyxkHictio 1000 MBT 3 peanizanieto
crinpHOTO crianoBaHHs Byriis (80%) i amoniaky (20%) B crierjiabHIX BUXPOBUX aJIbHUKAX. BUpoOGHULITBO
aMOHiaKy MOe€ [JO3BOJIUTH BiIMOBUTHCS Bifj CIIO)KUBAHHS BYTiJIJIg B €HEpPreTulli. TuM camMuM 3HUKHYTb BUKUAN
IioKCUAy Cipku, My, OKCUY BYIJIELIO Ta AiIOKCUAY ByrJelto. [Ipy criajoBaHHS CyMilll TajliBa Ta aMOHIaKy BUKUAIY
nuiy, SO2, CO i CO2 6ynyTh 3MEHILIEH] HA YaCTKy 3aMiHEHOTO aMOHiaKOM MannBa. BUKOpUCTaHHS aMOHIITHUX
peareHTiB [J1s1 BUJAJIeHHS 3a0pyJHIOI0UUX PEYOBUH I03BOJIUTL 00'€JHATH TEXHOJIOTIIO Aecybdypusalii Ta
TEXHOJIOTIIO CEJIEKTUBHOTO HEKATaliTUYHOTO BiJHOBJIEHHS OKCUJIiB a30Ty B OAMH KOMILJIEKC, 3pOOUTH O0JIaiHAHHS
CHACTEMU Tra3004UIIE€HHS 6i/IbII KOMIAKTHUM 3 BUKOPUCTAHHSIM OHOTO PEAreHTy, MO € aKTyaJIbHUM JIJI1 KOTEJIbHAX
arperartiB cepeHbOi OTY>KHOCTI. PO3po6sieHa KOHIeMNLis i cxeMa Ta BUKOHAaHi po3paxyHKH KOMOIHOBaHOI CUCTEMU
ra3o04MILEeHHs IUMOBUX ra3iB BOJOIPIHOI0 KOJIOCHUKOBOro KoTaa WR25 3 BUKOpUCTaHHSM Kapbaminy abo ioro
40% pO34MHY SIK pEareHTy, 1o JO3BOJIUTb 3a0€3MeYNTH KOHIEHTPALil0 NiOKCHUIY CipKM Ta OKCUJIiB a30Ty HIDKYE
Bumor JJupekrusu 2015 /2193 /EU, mo Bu3Havae rpaHnyHi 3Ha4Y€HHS BUKUIB IJIs1 CePEeIHIX CIaJIloBaJIbHUX

YCTaHOBOK.

2. The modern environmental protection requirements put the issue of reducing emissions of pollutants and
greenhouse gases on the agenda for the development of thermal power industry. A thermal power facility must
comply with the principle of High Efficiency and Low Emission in order to be competitive at a time of rapid
development of renewable energy sources. For reducing the negative impact on the environment, boiler units
must be equipped with systems for cleaning flue gas from pollutants, which are able to ensure compliance with
European environmental requirements. To reduce the emission of nitrogen oxides for boilers of medium capacity,

it is advisable to use selective non-catalytic reduction as a measure that allows reducing NOx emissions without



the construction of special devices and the catalyst use. The use of ammonium compounds will make it possible to
combine semi-dry desulfurization systems and selective non-catalytic reduction systems into one complex flue
gas purification system. Using ammonia as an environmentally friendly fuel for energy applications will reduce
emissions of greenhouse gases and toxic substances. But its use as a fuel faces the following problems: carbon-free
ammonia synthesis, ammonia combustion, solving economic and environmental problems. The use of a urea
solution instead of an ammonia solution in flue gas desulfurisation technologies will make it possible to
significantly simplify the use of this technology in terms of safety and reagent transportation. The use of urea
solution for effective binding of sulfur dioxide requires its preliminary thermal hydrolysis. In the process of
hydrolysis of urea at the boiling temperature, gaseous ammonia will be formed, which in the process of gas-phase
reaction binds about 80% of SO2 at the initial concentration of urea in the solution of 30%. This makes it possible
to consider the possibility of gasphase bonding of sulfur dioxide with ammonia without building a semi-dry
desulfurisation reactor. Ammonia is an important chemical that is widely used as a nitrogen fertilizer in the
agriculture, in chemical and refrigeration technology. The transition to the production of "green" ammonia
involves the generation of hydrogen from water using electrolysis technologies with the subsequent application of
either Haber-Bosch technology or ammonia generation technologies in electrochemical cells, which are at the
stage of research and industrial testing. Since the generation of "green" ammonia is an energy-consuming process,
its production can serve as an effective means of regulating the load in the power system. If the current level of
ammonia production in Ukraine is maintained at 5 million t/a, its "green" production using Haber-Bosch
technology will require about 60 billion kWh of electricity. This would make it possible to completely abandon the
generation of electricity at coal-fired thermal power plants in a manoeuvrable mode. Electrolysis production with
subsequent production of ammonia will make it possible to utilize the peaks of electricity generation from
renewable sources, the capacity of which is growing at a rapid pace, without harming the stability of the frequency
and capacity regulation in the power system. Ammonia has a very low laminar burning speed and a long ignition
delay due to its high activation energy. To improve the combustion conditions, it is suggested to use an increased
oxygen content in the oxidizer or a mixture of ammonia with hydrogen or ammonia with methane. This ensures a
4-time increase in the laminar combustion speed. A mixture of ammonia and hydrogen as a product of incomplete
cracking of ammonia is a promising carbon-free fuel for thermal power plants. A power unit with a capacity of
1,000 MW was put into operation with the implementation of joint combustion of coal (80%) and ammonia (20%) in
special vortex burners. The production of ammonia can allow to abandon the consumption of coal in the energy
sector. Thus, emissions of sulfur dioxide, dust, carbon monoxide and carbon dioxide will disappear. When burning
a mixture of fuel and ammonia, emissions of dust, SO2, CO and CO2 will be reduced by the fraction of the fossil
fuel replaced by ammonia. The use of ammonium reagents for the removal of pollutants will allow combining the
technology of desulfurization and the technology of selective noncatalytic reduction of nitrogen oxides into one
complex, making the equipment of the gas cleaning system more compact with the use of one reagent, which is
relevant for boiler units of medium capacity. The concept and scheme were developed, and calculations were
made of the integrated flue gas cleaning system of the water heating grate boiler WR25 using urea or its 40%
solution as a reagent, which will ensure the concentration of sulfur dioxide and nitrogen oxides below the
requirements of Directive 2015 /2193 /EU, which determines the emission limit values for medium combustion
plants.
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InmenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

TOJIOBH pagu

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aciJaHHi

Cepporin Onekcanap OneKCaHIPOBUY

Ceprorin Onekcanap OnexkcanapoBud



BigmoBigasbHUH 32 MiATOTOBKY Menbhuk Hartasis

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTPalLil0 HayKOBOI IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




