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1. Po3po6ka palioHaJbHUX TEXHOJIOTIYHUX IapaMeTpiB BUPOOHULTBA (PePOCUIKOMAPTaHIIIO LIISIXOM

YOOCKOHAJIEHHS €JIEKTPUIHOI'O DEXXUMY I1JIaBKU

2. Development of rational technological parameters of ferroussiliconmanganese production by improving the
electric melting mode

Pedepar:

1. Incepraliist npucBg4YeHa JOCTIIPKEHHIO (Pi3UKO-XIMIUHUX i €JIEKTPOTEeXHIYHNX 3aKOHOMIPHOCTEN NPOTiKaHHS
IIPOLIeCy CIiJIbHOTO BiZJHOBJIEHHSI MapraHiiio i KpeMHilo ByrjeLeMm IIpy ofieps>kaHHi GepoCuliKoMapraHijio y
(depocraBHill enekTponeydi 3 METOI0 PO3POOKH pallioHATIbHOI TEXHOJIOTIYHOI CXeMU BUPOOHUIITBA IIJIIXOM
Y3ro/I)KEHHS TEXHOJIOTIYHUX NTaPaMETPIB i eJIEKTPUYHUX XapaKTEPUCTUK MPOLIECY, sIKa 3a6e3nedye MigBUIIEeHHS
TEXHIKO-eKOHOMIYHMX IIOKa3HUKIB. Yiepie po3po6seHo Croci6 Kopekiii ToXubKy BUMIpSIHOTO MUTTEBOTO
3HAUEHHS HAIIPYTy Ha €JIEKTPO/i 3 ypaxyBaHHSIM BILJIMBY MUTTEBUX 3HA4€Hb CTPYMY CYCifHiX a3z 1s
IIECTUEJIEKTPOAHOI PyAOTEpMidHOi eslekTponeyi tuny PI13-63 npu BumasLi pepocuiikomapraHipo. ynepue
PO3p06JIEHO METO, BU3HAUEHHS €JIEKTPUYHUX XapaKTEPUCTUK 30H IPUEJIEKTPOAHOrO IPOCTOPY PyLOTEPMidHOI

eJIEKTpOIleyi, IKUi 6a3yeThCsl HA MaTeMaTH4Hii 00pOO6Li MUTTEBUX 3HaY€Hb KPUBUX CTPYMY, L0 [IPOTiKa€e yepes



€JIEKTPOJ, i MaZjiHHS HAIPYTM HA JiISHLI €JIEKTPOJ - CTPYMOIIPOBiiHA MTOINHA i3 3aCTOCYBAHHSIM METOIB
rapMoHivHoro i nudepeHuiaspbHOro aHami3y. JJaHuit MeTox, JIir B OCHOBY aBTOMaTUYHOI CUCTEMU yIIPaBJIiHHS
€JIEKTPUYHUM PEXUMOM PyAOTepMiyHOi neyi. BipoBajykeHoi Ha HikomnosbcbkoMy 3aBofii pepociiniasis. Briepiuie
€KCIIEPUMEHTAJIbHO BCTAHOBJIEHO 3JIEXKHICTD MK iHIYKTUBHICTIO i JOBXUHOIO CTPYMOIIPOBIIHOI YaCTUHU
€JIEKTPOJIa, 3aHYPEHOI B IIiY, i BU3Ha4YeHi KoeillieHTU piBHSIHHS. B pe3ysbTaTi perpeCuBHOro aHajizy OTpUMaHO
PIBHSIHHSI MHOXKMHHOI perpecii 3B'43Ky OCHOBHUX T€XHIKO-€KOHOMIYHUX [TIOKa3HUKIB 3 iHTErpajbHUMU
€JIEKTPUYHMMU XapaKTEPUCTUKAMU - CTPYMOM i €JIEKTPUYHMM OIIOPOM €JIEKTPoZa. Briepiie oTpumMaHo piBHSIHHS
JIiHIMHOI perpecii - 3a71€;KHOCTI OTIIOPY 30H IIPUEJIEKTPOLHOIO IIPOCTOPY - PO3IJIABY, AYTU-LIYHTA, Bil OCHOBHUX
TEXHOJIOTIYHUX NTapaMeTPiB - MUTOMOI BUTPATH BYIJIELI0, OCHOBHOCTI IIMXTH i MIJIaKy. BU3HaYe€HO ONTHMaibHi
3HA4YEHHS: ONOPIB 30H MIPUEJIEKTPOIHOrO MIPOCTOPY - PO3ILJIABY, AyTU-1IYHTA i TEXHOJIOTIYHUX CIIiBBiIHOIIEHbD, Bif,
SIKMX BOHMU 3aJ1€XXaTb. BCTaHOBJIEHO, 1O BiIXMJIEHHSI ONOPIB 30H MIPUEJIEKTPOLHOTO IPOCTOPY PO3ILJIABY, AyTH-
IIYHTA Bifl ONITUMAaJIbHUX 3HAY€Hb CBiIUUTD IIPO MOPYIIEHHS X0y TEXHOJIOTIYHOTO MpoLecy. XapaKTep BiAXUIIEHHS
J03BOJISIE BU3HAYMTH NapameTp, 1o Mifjsarae KOPEeryBaHHIO AJ1s BiTHOBJIEHHS XO4Y IIPOLIECY 3 METOIO 3HMKEHHS
BUATPATU €JIEKTPOEHEPTIi, MiIBUIIEHHS BUJIy4EHHS MapraHiiio Ta IPOLYyKTUBHOCTI nedi. OTpruMaHi B rpoueci
IIPOBEIEHHS LOCIIIKEHD 3QJIEKHOCTI 1 ONITUMaJIbHI 3HAYEHHS TEXHOJIOTTYHUX [TAPAMETPIB i €JIEKTPUYHUX
XapaKTEePUCTUK BUKOPUCTaHi IPU BIPOBAI)KEHHI aBTOMATUYHOI CICTEMU KOHTPOJIIO €JIEKTPUYHUM PEKUMOM Iedi

(ACKEP), 1110 [103BOJINJIO OTPUMATHU PiuHUI €KOHOMIYHMI eeKT B cymi 427913 rpH.

2. Thesis is devoted to physical, chemical and electrical patterns of the process of joint recovery of manganese and
silicon carbon at getting Ferroussiliconmanganese in ferroalloy furnaces in order to develop a rational
technological scheme of production through the harmonization of process parameters and electrical
characteristics of the process, providing the increase of technical and economic indicators. For the first time, it
was developed a method for correction the errors of measured instantaneous voltage on the electrode with taking
into account the influence of the instantane-ous current values of the neighbor phases for sixelectrode orethermic
electric furnace, type RPG-63, in the ferroussiliconmanganese smelting. It is first developed method for
determination of the electrical characteristics of the near electrode zones of the orethermic furnace field, which is
based on mathematical processing of the instantaneous values of the current curves flowing through the electrode
and the voltage drop across the sector "electrode - conductive hearth" using the methods of harmonic and
differential analysis. This method formed the basis for automatic control system for orethermic furnace electrical
regime, implemented at the Nikopol Ferroalloy Plant. Firstly dependency between the inductance and length of
currentcarrying part of the electrode immersed in an oven, and the coefficients of the equation were
experimentally identified. As a result of regression analysis, multiple regression equations of connections among
the main technical and economic indicators with integral electrical characteristics, such as current and resistance
of the electrode, were obtained. First the linear regression equation, ie the resistance band electrode space of the
melt and the arc-shunt dependencies from the main technological relations of specific consumption of carbon,
basic of the charge and slag, were obtained. The optimum values are: resistance bands electrode space of the melt
and the arc-shunt, and technological relations, which they depend on. It was established that the deviation of
resistance bands electrode space of the melt, the arc-shunt from the optimal value, indicates the violation of the
process. Character of the deviation to determine parameters to be adjusted for recovery of the process in order to
reduce electricity consumption, improve the extraction of manganese and furnace productivity. Obtained during
the research process dependencies and the optimal values of technological parameters and electrical
characteristics are used for the introduction of automatic control system for furnace electric mode (ACSFEM), that
have allowed us to gain an annual economic profit amounting to 427,913 UAH.
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