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coil, it induces reactive electromotive force which causes a
phase shift between voltage and current. This process is char-
acterised by consumption of both active and reactive power.

The problem is that reactive power in the power grid
not only adversely affects its performance but also leads to
greater losses in grids and bigger voltage drop. In addition to
this, fuel consumption in power plants increases when genera-
tors are loaded with reactive currents. Reactive current brings
additional load to power lines, making it necessary to increase
the cross-sections of wires. That is why all companies need to
compensate reactive power in order to improve energy effi-
ciency. Inview of this, on November 23, 2009 the State Duma
of the Russian Federation enacted Federal Law Ne261 «On en-
ergy saving and improving energy efficiency”, which implies
enhancing energy efficiency of all kinds of consumers.

In practice different devices are used for reactive power
compensation. These include: capacitor installation, synchro-
nous compensators, compensating reactor, harmonic filters,
static VAR compensators.

Capacitor installations give reactive power to the sys-
tem. Since the power flows decrease in the network, thisleads
to a reduction of active energy losses and decline in voltage
losses. As a result the load on transmission lines and trans-
formers declines as well.

Synchronous compensator is a synchronous motor of
lightweight construction designed to operate at idle mode.
When operating in overexcitation mode it generates reactive
power.

Compensating reactor consume reactive power. They
compensate for the excess reactive power, reduce its flow
while decreasing the current in the lines and transformers and
bringing down the active losses.

Harmonic filters are devices designed to reduce har-
monic distortion of voltage and to compensate reactive power
of consumers loads in electric networks.

Static VAR compensators both give and consume reac-
tive power. They allow you to quickly and smoothly adjust re-
active power. Static VAR compensators in electric networks
are designed to increase the capacity and sustainability of
power lines, to ensure voltage stabilization in the load centers
reducing electricity losses and improving its quality.

When choosing a reactive power compensation device
we should take into account the complexity of the repair and

maintenance, their cost effectiveness. For example, static VAR
compensators have a complex structure and high cost. Syn-
chronous compensators should be installed as closely as pos-
sibleto the consumer for their efficient operation without | oad-
ing the network with reactive currents. Filter compensation
devices are costly, and can rationally be used only for station-
ary loads. The disadvantage of compensating reactors is the
fact that they cause voltage drop of the network.

Capacitor installations have been found to be the most
simplein design and economical devices. They havealonglife
and can be directly connected to the bus bars of both low and
high voltage and guarantee low active power |osses. Capacitor
installations are easy to use, smpleto install, allow both inter-
nal and external installation.

The structure of capacitor installation consists of abank
of capacitors, current limiting reactor, switching cabinet and
capacitor banks protection with measuring current transform-
ers. The main element of the static capacitor battery is single-
phase cosine capacitors. The design of the capacitor battery is
an assembly of the blocks of high-power capacitors, arranged
in the welded metal frames, which are interconnected in series
and in parallel. Blocks of condensers are mounted vertically in
afew levelsto support insulators. Three-phase battery usually
consists of three monophase structures, including static capac-
itors, current limiting reactors and current transformers, which
are connected to form a star or a triangle, depending on the
mode of neutral.

Current transformers (one for each phase) are con-
nected by means of a primary winding in the gap between two
parallel groups and are intended to supply asignal to the relay
protection device to disconnect the switch head in the case of
unbalance. The function of current limiting reactorsisto limit
starting current when the capacitor bank is turned on. Capaci-
tor banks can be produced with the power of 5 to 200 MVar,
voltage - 6, 10, 35, 110, 220 kV.

To conclude, reactive power compensation can best be
achieved at industrial enterprises with almost constant electri-
cal load by means of static capacitors, since the main electrical
load is carried by asynchronous motor. This will increase the
power factor up to 0.7-0.75 0,93-0,99 and significantly im-
prove the power efficiency of the enterprise.
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AHHOTALIUA

B 0annot cmamve paccmampugaiomest 60NPOCyl KOPPO3UOHHOU CHOUKOCMU 02HEYROPHBIX Mamepuanos. Onucwléaromcsi
BUOBL KOPPO3UU, KOMOPbIM OHU NOOBEPIHCEHDL, PACCMAMPUBAEMC 0OIACHb NPUMEHEHUsL OZHEYROPHBIX MAMEPUATIO8, 4 MAKIICE
nPUBOOMCSL MeMOObL 6OPLOBL C BLICOKOMEMNEPAMYPHOU KOPPOZUEL IMUX MATHEPUATLOS.

ABSTRACT

This article deals with the corrosion resistance of refractory materials. Described types of corrosion to which they are
exposed, treated area of application of refractory materials, and also provides methods for dealing with the high-temperature

corrosion of these materials.
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XUMHYECKHE PEaKTOPHI MO CBOEMY 3HAUYCHHUIO 3aHU-
MaroT IIEHTPaJIbHOE MECTO B TEXHOJOTUYECKON CXEME TPOU3-
BOJICTBA JIFOOOI0 XMMHUYECKOT0 IpoaykTa. M B xome Xumue-
CKMX PpEaKIUi, MPOTEKAIIMX B PEaKTOPe, IMOJIYYaroTCs
BBICOKHE TEMIIEpPaTyphl, U3-3a KOTOPBIX IMPOUCXOAUT KOPPO-
3Usl CTEHOK XUMHUYECKOT'0 PEaKTopa, KOTOpas B CBOKO ouepe/ib
COKpaII[aeT ero KCIUTyaTallMOHHBIN CPOK. DTO cepbE3Has Ipo-
OyieMa U e€ pelIeHreM SIBIIAETCS MPUMEHEHHE OTHEYIOPHBIX
MaTepuajgoB, KOTOPbIE HM3rOTABIMBAIOTCA HAa OCHOBE MHMHE-
PaNbHOTO CHIPbS M OTIMYAIOTCSA CIIOCOOHOCTBIO COXPaHSTH,
0e3 CYIIECTBEHHBIX HApYIICHHH, CBOM (DYHKIHMOHAIbHBIC
CBOICTBa B Pa3HOOOPA3HBIX YCIOBUIX CIIY>KOBI IIPH BBICOKHX
temmneparypax. OHU IPUMEHSIOTCS IJIS IPOBEACHHUS METall-
JYPIHYECKUX MPOIECCOB TAKMX KaK — IIaBKa, OTYKHT, O0XKHT,
HCIIapeHUe W IUCTHUIALUA. TakKe OTHEYHOPHI HCIIONb3Y-
I0TCSL ISl KOHCTPYUPOBAHUS Teuel, BEICOKOTEMIIEPATYPHBIX
arperaToB (peaKTOPHI, TBUTATEIN).

OrseynopHbIe MaTepUaIbl OTIMYAOTCS MOBBIIICHHOMN
MIPOYHOCTHIO IMPU BBICOKHX TeMIIEpaTypax M XHMHUYECKOM
MHEPTHOCTBIO. IT0 cocTraBy OTHEYINOpHBIC MaTepuaibl — 3TO
KepaMHYEeCKHE CMECH TYrOIIaBKMX OKCUOB, CUJIMKATOB, Kap-
OHI0B, HUTPUAOB, 0OPHI0B. B KauecTBEe OrHEYIOPHOTO MaTe-
puaa npuMeHseTcs yriepo (kokc, rpadur). B ocHOBHOM 3T0
HEMETAJUTMYCCKUE MaTepualibl, 00JIaJaroniie OTHEYIOpPHO-
cteio He Hmke 1580 0C. BoapMHCTBO OTHEYIIOPHBIX H31E-
JIMH BBIITYCKAIOT B BUJIE IIPOCTHIX M3ICIIMI THIIA MPSIMOYIOJIb-
HOTO MapaJijieNIeuIea MacCOl B HECKOJIBKO KHiorpamm. Tak
KaK 3TO YHHMBEpcallbHas (opMa AJig BHIIOJHEHHS (DyTEepOBKH
pasnnuHoit KoHdurypauuu. OrHeynopsl MPUMEHSIOTCS PaK-
THYECKH Be3Jie, Iie TpeOyeTcs BeAeHUEe KaKoro — K00 mpo-
1ecca Mpy BBICOKUX TeMIIepaTypax, B TOM YHCJIC U B XUMUYe-
CKMX peakTopaX. Kak OBLIO CKa3aHO BEBIIIE, BBICOKHE
TeMIMepaTypbl MOPOXKAAIOT KOPPO3UIO CTEHOK XMMHUYECKOTO
peaxTopa, 4To 3HAYUTEIHHO COKPAIIaeT ero CPOK CITyKObI [ 1].

CymiecTByeT HECKOJBKO BUIOB KOPPO3UH, IO MeXa-
HU3MY MIPOTEKaHUS MPoIecca —3TO0 XUMHUIECKas T.€. BHJ KOP-
PO3UOHHOTO pa3pyLIeHUs, CBSI3aHHBIA C B3aMMOJIEWCTBUEM
MeTajUla ¥ KOPPO3HOHHOHM Cpensl, MPH KOTOPOM OJHOBpE-
MEHHO OKHCJISIETCSI METAJUT M MPOMCXOJIUT BOCCTAHOBJICHHE
KOPPO3HOHHOM Cpelbl. DJICKTPOXUMHYIECKast — POIIeCC B3au-
MOJICHCTBUS METajlla ¢ KOPPO3UOHHOM CPesloil, IPU KOTOPOM
BOCCTAaHOBJICHHAE OKHCIUTEIHFHOTO KOMIIOHEHTa KOPPO3HOH-
HOW CpeJibl MPOTEKAET He OJJHOBPEMEHHO C MOHU3alMeH aTo-
MOB METaJlIa, U MX CKOPOCTH 3aBUCAT OT AJIEKTPOIHOTO IIO-
TEHIIMaJia MeTajua.

U no BuIy KOPPO3HOHHOW CPEABI U YCIOBHUAM MPOTE-
KaHUS Pa3InIaroT TaK)Ke ra30BYI0 KOPPO3HIO — 8 UMEHHO KOp-
PO3HOHHOE pa3pylIeHHEe MeTallia IOJ BO3ICHCTBHEM Tra3oB
MIPH BBICOKUX TeMmIepatypax [2].

Jis mpoasieHust CpoKa CITy)KOBI XMMHYECKOTO peak-
TOpa HEOOXOIUMO CHMKCHHE WHTCHCHUBHOCTH BO3JCHCTBHUS
BBICOKOTEMIIEPATYPHOH KOppo3uu. I1oaToMy, 4TOOBI CHU3UTH
€€ CKOPOCTh OOBIYHO YBEIHUYMBAIOT HHTEHCUBHOCTE OXJIAXK e~
HMSI B HanOOJIee OMMACHBIX U MOJBEPIKEHHBIX KOPPO3HMOHHOMY
Bo3zAeicTBUI0O MecTax. CaMBIM HEOJIArONPUITHBIM YYaCTKOM,
HanboJIee MOABEPKEHHBIM HHTEHCUBHOM BBICOKOTEMIIEPATY]-
HOM KOPPO3HH, IBIIETCS 30HA BRICOKUX TEMIIEPATyP MIIN KPH-
TH4eckas 30Ha. CienoBaTeIbHO, CHHKEHHE TEMIIEPATYPHI OT-
Heymopa B OTOM 30HE, OCYIIECTBIIEMOEC pPa3IUYHBEIMH
METOJAMH, CIIOCOOCTBYET YMEHBIIEHHIO CKOPOCTH BBICOKO-
TEMIIEPATYPHON KOPPO3UU U MOXKET CYIIECTBEHHO MpOJJie-
BaTh KaMITAHUIO XMMHUYECKOI'0 PEAKTOPA.

M3BECTHO HECKOJBKO METOJOB CHIDKEHHUSI TeMIlepa-
TYpBI OTHEYIIOPa B KPUTHIECKON 30HE!

1. HauGoinee pacupocTpaHEHHLIM SBISETCS BO3IYIIHOE
OXJIAKIEHHE HApyKHOM moBepXxHOCTH. CyTh JTaHHOTO
METOJa 3aKJII0YaeTcs B I0Jaye OXJIaKIEHHOIO BO3-
Iyxa K 30He HanOosee IMOABEPKEHHOM TEHCTBUIO BBI-
COKOTEMIIEPATYPHOMH KOPPO3UH.

2. Taxoke U3BECTEH MCIAPUTEIBHBIN CIIOCO0 OXIaKICHHS
IMOBEPXHOCTH CTEH XMMUYeCcKoro peakropa. CyTh JaH-
HOT'O METOJA 3aKJI0YAEeTCI B IOJaYe KUIKOr0 TEIIO-
HOCHUTEIIS K 30He HanOoJiee MOJABEPKCHHON JICHCTBHUIO
BBICOKOTEMIIEPATYPHOM KOppo3uu [3].

XUMHUYECKHE PEAKTOPHI IIPEACTABISAIOT COOOM TEIIo-
TEXHUYECKHE YCTAHOBKH, pabouas TeMIeparypa BHYTPH KOTO-
peIx nocturaet 2000 0C. CteHblI 30HBI PEAKIHI OABEPTaIOTCS
HM3HOCY M3-3a HHTEHCUBHO MPOTEKAIOIIUX MPOLIECCOB BEICOKO-
TeEMIIEPATYPHOH KOppo3uu. I103TOMy CHH)KEHHE NHTEHCUBHO-
CTHU KOPPO3HUOHHKBIX ITPOLIECCOB ABJISACTCA aKTyaJ’ILHOﬁ HAYy4YHO
— TEXHUYECKOH 3a7aueil, OT pemeHns KOTOPOi 3aBUCHT TIPO-
JOJIKUTCIIBHOCTD pa60T1>1 XUMHUYECCKUX peaKTOpOB.
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