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ETAJTUTYPIUA

YK 669. Hocmynuna 09.02.2018

MPUMEHEHVE 3HEPIO3®M®EKTUBHbLIX TEXHOJNOMIA

B PAMKAX PEAJIMSALN NHBECTULUWMNOHHOINO NPOEKTA
«OPTAHN3AUNA NMPON3BOACTBA COPTOBOIO NMPOKATA

CO CTPOWTEJIbCTBOM MEJIKOCOPTHO-NMPOBOJIOYHOIO CTAHA»
B OAO «bM3 - VIMNPABNAHOLLAA KOMMNAHUA XONOWHIA «BMK»

H U AHEJIBKHUH, O. M. KUPUJIEHKO, B. 5. MAPYIIIKEBHUY, C. A. MO3I'OB,
OAO «bM3 — ynpasaaowas komnanus xonounea « BMKy, e. 2Knooun, ['omenvcras 00.a., Berapyco,
. Hpomvrunennas, 37. E-mail: gleng@bmz.gomel.by

Hacmosiwyas cmamus packpuvieaem ocrosnvie sHepeodhgexmusHole peuienus u UHHOBAYUU, Pealu308aAHHbIE 8 PAMKAX UHBE-
cmuyuonnoeo npoekma «Opeanusayus npou3B00CmMEa cOpMOBO20 NPOKAMA CO CIMPOUMENbCMEOM MEIKOCOPMHO-NPOBOLOYHO2O
cmanay 6 Omkpoimom akyuonepHom obujecmee «benopyccruil memaniypeuveckuii 34600 — ynpasisouas KOMRAHUsL XOTOUHeA
«Benopyccras memannypauueckas komnanusy. JJanuvii npoekm Obll GKII0UEH 8 NePeyetb GANCHEUWUX NPOEKMOo8 NO CO30ANUI0
HOBbIX NPeOnpusmull u npou3eo0Cmes, UMeWux onpeoensiowee 3Havenue ous UHHOBAYUOHHO20 passumus Pecnybnuku Bena-
pyeo. Tlocmaswuxom mexnonozuu u 060pyoosanus no npoexmy evicmynuna komnanus Danieli & C. Officcine Meccaniche SpA
(Umanus). Ucnonvzosannoe 6 0aHHOM UHEECMUYUOHHOM NPOEKNE COBPEMEHHOE U YHUKALbHOE 000pY008ae NO38015em UCNOlb-
308amb MONAUGHO-IHepeemuyecKkue pecypcol 6onee yem na 90% (npumenenue pekynepamopa menia ObIMOGbIX 2A308, KOM.IA-
YMUIU3Amopa, peKynepamueHulx 2opeiiox u op.). Peanuszayus npoexma nozeonuna ocywecmeums MakCUMaibhylo nepepadomxy
NPOOYKYUU U NOIYHAMb HOBYIO NPOOYKYUIO ¢ 6oee 8bICOKOU 006ABIEHHOU CIMOUMOCBIO.

Kntouesvie cnosa. dnepeospdexmusnvie mexnonocuu, suepeodghpexmusnoe npouzeo0cmeo, UHHOBAYUOHHAS NPOOYKYUS, KAMAH-
Kd, CIMaib cOpmosas apmamypHas, Cmais COPMosas Kpyaasl.

THE USE OF ENERGY EFFICIENT TECHNOLOGIES

IN THE FRAMEWORK OF IMPLEMENTATION OF INVESTMENT
PROJECT «ORGANIZATION OF PRODUCTION OF ROLLED BAR IRON
WITH THE CONSTRUCTION OF SMALL-SECTION WIRE ROLLING MILL»
0JSC «BSW - MANAGEMENT COMPANY OF HOLDING «BMC»

N. I. ANELKIN, O. M. KIRILENKO, V. E. MARUSHKEVICH, S. A. MOZGOYV,
OJSC «BSW — Management Company of Holding «BMC», Zhlobin City, Gomel Region, Belarus,
37, Promyshlennaya str. E-mail: gleng@bmz.gomel.by

This article reveals the main energy efficient solutions and innovations implemented in the framework of the investment
project «Organization of production of rolled bar iron with the construction of small-section wire rolling mill» in the open joint
stock company «Belarusian metallurgical works (BSW) — Management Company of Holding «Belarusian Metallurgical Company
(BMC)». This project was included in the list of the most important projects for the creation of new enterprises and industries that
are crucial for the innovative development of the Republic of Belarus. Supplier of technology and equipment for the project were
made by the company Danieli & C. Officcine Meccaniche SpA (Italy). The modern and unique equipment used in this investment
project allows to use more than 90% of fuel and energy resources (by using the heat recuperator of flue gases, heat recovery
boiler, recuperative burners, etc.). Implementation of the project allowed to carry out the maximum processing of production and
to receive new production with higher added value.

Keywords. Energy-efficient technologies, energy-efficient production, innovative products, wire rod, high-grade reinforcing steel,
high-grade round steel.
HcTopusi cTpOUTEIHCTBA MPOKATHOTO CTAHA

B 20112015 . B OAO «bM3 — ynpasisiromas komnaaus xonaunara «kbMK» (mamee BM3) nposenena mpo-
rpaMMa KOMIUIEKCHOW MOJIEPHU3AINN M PEKOHCTPYKIIUHU TIPOU3BOCTBA, YTO CTAJIO CaMOW MacIITaOHOH Moaep-
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HU3alMEN 3aBOJa 3a BCKO €ro UCTOPUI0. BaKHEHIIMM U CaMbIM KPYIHBIM JUIS 3aBOZA IIPOEKTOM B YKa3aHHBIN
MEPUOJI CTal MHBECTUIIMOHHBIN MpoeKT «OpraHu3anus Npou3BOACTBAa COPTOBOTO MPOKATa CO CTPOUTEIHCTBOM
MEJIKOCOPTHO-TIPOBOJIOYHOTO CTaHa».

26 mast 2011 1. JaHHBINA POEKT OBUT BKIIIOYEH B IIEPEYCHb BAKHEWIIMX MPOEKTOB MO CO3/IaHUI0 HOBBIX MPE/-
OPUSATHA U MPOM3BOACTB, UMEIOLIMX OIpeAesollee 3HaYeHUe ISl HHHOBAlIMOHHOTO pa3BUTHs PecryOnuku
Benapyce. [locTaBuikoM TEXHOIOTUHN B 000PYIOBaHUS 110 IPOEKTY BbIcTymwia komrnanus Danieli & C. Offic-
cine Meccaniche SpA (Mrtanus), IpOEKTUPOBAHNE U CTPOUTENBCTBO 1O MPOEKTY BBIMOIHIOCH CHIIaMU Oelo-
pycckux opranuzanuii — YII «bennpommnpoexk» n OAO «l'oMenbnpoMcTpoit» COOTBETCTBEHHO.

Top keCTBEHHBII BBOJ IIeXa B SKCIUTyaTaluio coctosuics 25 centsaops 2015 1. ¢ yuactuem [Ipesunenra Pe-
cnyonuku benapyce.

Bnaropaps peanuzanuu JaHHOTO MPOEKTa OCYIIESCTBIICH TIEPEX0/l K MOJTHOH nepepaboTke JIUTOH 3ar0TOBKH
1 OJIOMOB C TIPOM3BOJICTBOM TPOAYKIIMH C BHICOKOH J0OABICHHON CTOMMOCTBIO, TOTHOCTBIO 00ecredeHa coo-
CTBEHHAas MOTPEOHOCTh B KaTAHKE M MOJTy4eHa BOZMOKHOCTD BBIXO/a HA HOBBIE PBIHKU COBITA.

B cocTtaB mpokaTHOTO KOMIUIEKCA BXOAMT HE TOJIBKO MPOHM3BOACTBEHHBIM KOMIUIEKC, a TAaKKE H OOBEKTHI
BCIIOMOTaTeNIbHOTO 3HAYEHUs: BOAOIOATOTOBKA, KOMIIPECCOPHAas, JIabopaTopusi, aIMHHUCTPATUBHO-OBITOBON
U aJIMUHHUCTPATHBHO-y4eOHBIH KOpITyca, TJIaBHAsl MOHU3UTENbHAS MMOJCTAHIH, TPAHCIIOPTHO-IOTHCTHYECKUHT
TE€pPMHUHAI.

NHHOBAMOHHOCTH MPOU3BOICTBA

B uwactu copraMeHTa roToBON MPOMYKIIUH M BBITYCKA€MbIX MapoOK CTajH peaTn30BaHHBIA WHBECTHUIIMOH-
HBIN TPOEKT SABJseTCS MHHOBAIMOHHBIM i1l PecriyOnuku benapych. YaenbHbIN BeC MHHOBAIMOHHOM TIPOIyK-
1y HoBoro ctaHa B 2017 1. goctur 75,6% 0T 00111ero oobemMa OTrpy3KH yKkazaHHOTO mpou3BojcTa u 50,8% ot
BCEH OTTPYKEHHON MHHOBAILIMOHHOW MPOAYKIMHU 110 OpraHU3alllu.

OCHOBHBIMH OTEUECTBEHHBIMH IMOTPEOUTEISIMH TIPOYKIIMU HOBOTO cTana siBisitores OAO «MoruneBimug-
Mmammy, OAO «lomcensmary, OAO «BATD», OAO »benkapm»y, OAO «MT3», OAO «MA3», OAO «PM3y,
OAO «MII3», OO0 «IIpoMert Pecypc».

OCHOBHbBIE HHOCTPaHHBIC TIOTPEOUTENN MPOAYKIIMH HOBOTO CTaHA — 3TO TaKUe KOMIaHMH, kak Volkswagen,
Mercedes, BMW (nipousBozctBo aprokommnoHentoB), SKF, Timken (mpousBoacTBo mommmnHukoB), SEW-
EURODRIVE (npou3zBojctBo anekrpoasurareseii u penykropos), Uranie International (mpou3BOACTBO MITOKOB
runporarHapos), AIMD GmbH, Gesenkschmiede Schneider Gmbh.

Crnenyer OTMETHTh YHUKAJIBHOCTD U TIPEUMYIIECTBA YCTAHOBICHHOTO 000PY/I0BaHUs, & TAKKE TEXHOJIOTHH,
KOTOpBIE 3aKJTIOYAIOTCS B JIOKAJTU3AIIUH BBIITyCKa OOJIBIIOTO MEepPeyHs] METAIIONPOAYKIIMU B OTHOM MECTE Jina-
MeTpoM oT 5,5 1o 85 MM (puc. 1); mOYTH MOTHOM OTCYTCTBHH B EBpoOIie aHaJIOTHYHBIX MPOU3BOACTB KPYIJIOTO
npokara B OyHTax auamerpom 20—50 MM (muHust [apeTTta); BRICOKOH cKopocTH mpokata (6onee 100 m/c amst
KaTaHKH).

R — F
ITpoxodHasa neub KauepHete neuu 014 KauepHeie neyu 014 Junua omoeixu
byHmoe npoxama npoxkama

Puc. 1. OcHOBHOE TEXHOJIOIMUECKoe 000PYIOBaHUE HOBOT'O IPOU3BOACTBA
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Ha tekymmii MOMEHT IPOU3BOJUTEIBLHOCTD 1eXa cocTapisieT A0 700 ThIC. T B TOMl BHICOKOKAY€CTBEHHOTO
METaJUIONPOKaTa U3 KOHCTPYKIIMOHHBIX, HHCTPYMEHTAJIbHBIX, TOAIIUITHUKOBBIX U PECCOPHO-TIPY>KUHHBIX CTa-
neii. CopraMeHT MHHOBaUMOHHOH npoayKiuu B 2016-2017 rr. npuBeneH B Tadnuie.

CopraMeHT HHHOBAMOHHOI npoxyknuu B 2016-2017 rr.

Tunopasmep, W3o6paxenne
MM Mapxka cranu S —
WA1010 @ 6,5-13,0 MM,
WAT1010 @ 5,5 mm; 6,0 Mm; 6,3 MM,
WA 1008-Si @ 5,5-13,5 mm,

HaunmeHoBanue TIPOAYKIIHH

KaT::;K;‘ :PICTaﬂ OOBIKHOBEHHOTO Ka4ecTBa S235IR @ 5,5-14,0 mm, 1008 @ 5,5-14 mw,
YHIepoA SAE 1008 0 5,5-22,0 mw,
B OyHTax 05,522

SAE 1010 @ 5,5-14,29 mm,
SAE 1018 @ 5,5-22,0 mwm,
SAE 1018/A36 @ 5,5-22,0 mm
1010mon © 5,5-22,0 mm, 1018mox @ 5,5-22,0 mm,
C72D @ 5,5 mm

No 14 S400W, S400W Ne 8, 10, 12, 16, apmarypa
neproanaeckoro npoduirst Ne 8 kace S500 (B500B,
A500C), WS 221 © © 8; 10; 12; 14; 16, SSO0OWC OQ

ymiepoaucTas Kau€CTBEHHas B 6yHTaX

CraJsb copToBasi apMaTrypHas
yriepoaycTas OObIKHOBEHHOTO KadectBa | @ 8-16

B OynTax 8,0; 10,0; 12,0; 14,0; 16,0 My 1o SI 4466-3:2016
Cranb copToBasi Kpyrjias: 1010, S235JR, SAE 1018/A36, C45E,
0OBIKHOBEHHOT'O KauecTBa B OyHTax 11SMn30, S355J2, C20C, C45R
JIerMpoOBaHHas B OyHTax 0 20-50 11SMn30, 16MnCrS5, 32CrB4, 30MnB4
HUKeJIbMONUOAeHCoepKalas B OyHTax 25CrMo4

Cranp copToBasi Kpyrjas:

IIAPUKONIOALIMITHUKOBAS B IPYTKAX 100Cr6, 100CrMnSi6, SSCMS5DA
yIIepoaucTasi OOBIKHOBEHHOTO Ka4eCTBa S235JR, 11SMn30, C45, C45E, C35RC, PSt 52-3,
Y KaueCTBEHHAs B IIPyTKaxX S355J2, C15, C45R, C35E, C45RC, 40
yIepoaucTas OObIKHOBEHHOTO KadecTBa | ) 20-80 38MnVS6, 30MnVS6, 16MnCrS5/20MnCrS5,
1 Ka4eCTBCHHAS B MIPYTKaxX 16MnCrS5

JICTUPOBAHHAsl B IIPYTKax 20MnCrS5, 16MnCr5/20MnCrS5, 20MnV6
JITUPOBAHHAS B TPYTKaxX 42CrMo4; 12XH3A; 20XH3A
HUKEJIbMOIUOACHCOIepKALIas B PYTKaxX 40XH2MA; 42CrMoS4

[Iponykuus, mpou3BoArMasi Ha HOBOM IIPOM3BOACTBE, IPUMEHSCTCS B CTPOUTEIILCTBE (apMaTypHasl KaTaH-
Ka), IPOKaTHOM M METH3HOM IIPOM3BOACTBE (M3rOTOBJICHUE METAJIOKOPAA, IPOBOJIOKH, GUOPHI U Ipyroi me-
TU3HOH MPOAYKIMHN), MAITMHOCTPOECHUH (IIPON3BOJCTBO ABTOKOMIIOHEHTOB, ITOAIIUITHUKOB, JIEKTPOABUraTeIeh
U PEyKTOPOB, IITOKOB IT'HAPO- U MTHEBMOLMIMHAPOB).

IHepro3gp¢GeKTUHBHOCTH HOBOI'0 IPOU3BOACTBA

Oco0eHHOCTHIO HOBOTO TIPOU3BOJICTBA SIBIISIETCS HE TOJIBKO €r0 YHUKAIBHOCTh H THOKOCTh, HO M TO, YTO TEX-
HOJIOTWYECKHI TIpoliecc 00ecreyrBaeT caMoe COBpeMeHHOe 000pyIoBaHue, OTBeYarolee TpeOOBaHHIM B 00-
JIACTH PHEPro3PPEKTUBHOCTH, SIHEPTrOCOSPEIKESHHUS, IKOJIOTHH.

Ocnosnasn nazpesamenvnas neus (puc. 2). B riane sHeprodhHeKTHBHOCTH KOHCTPYKIUS OCHOBHOW Ha-
rpeBaTesIbHON TIeYH UMEET CIICIYIONIHE TPEUMYIIECTBA:

e ojIHOBpeMeHHast paboTa ¢ oimomamu 250x300 MM (B 1Ba psijia) u/uimy 3aroroBkamu pazmepom 140x140 mm
¢ obecrieyeHrneM BBICOKOH OJTHOPOIHOCTH TEMIIEpaTypHOTO AHana3oHa;

® HI3KHE TI0KA3aTeJ M OTePh Ha OKAIHHY;

® OBICTPBII HArpeB, 3HAYUTEIEHO YMEHBIIAIOIINI 00€3yIIepOKUBaHIE 3aT0TOBKH;

® HU3KHUE TEIUIOBBIC MMOTEPU M YTUIU3ANNS TEIJIOBOW YHEPTUHU PEKyIlepaTropoM Bo3ayxa ropeHus (puc. 3),
YTO rapaHTUPyeT HU3KHH PacxoJl TOILINBA,

® SKOHOMMUSI SHEPTHH 32 CUET KOTJIa-yTuim3aropa (puc. 4), KOTopslid mponusBoaut nap B 1 ['kain/y;

® COKpaIeHrne TeMIIEPaTyphl OTXOmmuX ra3oB 10 < 200 °C ¢ yueTom paboThI KOTJIAa-yTHIN3aTopa.

Cnpasouno: Pexynepamop menia ObIMOGbIX 24308 — MO MeNnI00OMEHHUK CIMAYUOHAPHO20 pexcuma pado-
mbl, 8 KOMOPOM MeENI0ma HenpepbleHo nepedaemcs om ObIMOBLIX 24308 nedl K HaepesaeMoMy 8030YXY, d Ha-
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3aroToBkM B neun

Puc. 3. Pexyneparop Temnsia JbIMOBBIX Ta30B

Puc. 4. Koren-yrunnsarop

epemvlil Makum oopazom 8030yx nocmynaem 6 neuv 05 NOOOEPHCAHUsL 2OPEHUsL HA 2A3020PETOUHbIX YCMPOTi-
cmeax. C nomoupio peKynepamopa 6036payaemcs yacms Nomepsb menid, yXo0saue2o ¢ ObLMOBbIMU 2A3aAMU.
Komen ymunuzamop — smo xomei, 8 KoOmopom menjioma HenpepwvléHo nepedaemcst onm ObIMOBLIX 24306 Neyu
K 600e, Hazpesas ee 00 COCMOSHUS NAPA, KOMOPLLIL NOO0Aemcst 8 00Ul KOIIEeKMOpP U UCHOTb3YeMmCsl HA MeXHO-
Jocudeckue Hyscovl 3a600d.
Taxum obpazom, coemecmHoe UCNONb308AHUE HA OCHOBHOU HAZPEe8AMENbHOU nedy peKynepamopa u Komid-
VMUIU3AmMopa no3eoasiem 008ecmu Kod@uyuenm ucnoib3068anus moniusa 00 92%.
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BO3AYWHas
Hanpasnsowas Tpyba

nogsoA raa
Ha ropeHue
MUHU-peKynepaTop

Kopryc ropenku

OTBOA NPOAYKTOB CropaHnsa

Puc. 5. PexyneparuBnas ropeika

PeKynepaTuBHbIi ynpagnsembii

BbIIPAMUIETS (PUPMBIDANIELI

=4

AUTOMATION _

Puc. 6. Pemenns mo 351eKTpoCHA0KEHHUIO TPOU3BOACTBA

Ilpouseoocmeennwiit npoyecc. BoimonHneHa monHasi aBToOMaTU3alys MPOU3BOACTBA U KOHTPOJISI KayecTBa
MIPOIYKIIMU HA BCEX CTAAMAX €€ U3TOTOBJICHUS.

Ileuu mepmoodpadbomku npoxkama éne MuHUYU cmana. B opranuzanyy HOBOTO MIPOU3BOACTBA UCIIONIB30BA-
HBI COBPEMEHHBIE METOJIbI BEJICHHUS [TPOIIECCOB HU3KOTEMIIEPaTypHO 1 HOPMaJIM30BAHHOW MPOKATKU B JIMHUU
CTaHa ¢ BHEIIHEH TepMHUYEeCKOi 00pabOTKOM MpoKara B 1mevax (MpoxoaHasi neyb HeMpPepbIBHOTO ACHCTBHSL, Ka-
MepHBbIe Tiedr 00padOTKH OyHTOB, KaMEpHBIE eY 00PaOOTKH MIPOKaTa), MO3BOJISIOLINE IPOU3BOIUTH U TPOAa-
BaTh MPOAYKILHUIO C BEICOKOH JOOABICHHOW CTOMMOCTBIO.

[leun TepmMoOOpPabOTKM OCHALICHBI PEKYNEPaTUBHBIMU TOpeIKamMH (puc. 5), KOMOMHUPYIOIIUMH B cebe
(YHKIMH TOPEIOYHOTO U TEIUIOY THIM3UPYIOLIErO YCTPONCTBA.

Cnpasouno: Pexynepamughule 2openku — 3mo 2a3020penodHoe Yycmpoucmeo ocoboll KOHCMPYKYUU, 8 Komo-
POl npedycmMompen 6CMpOeHHbIN peKynepamop, No36o0NA0uull Hazpesams 6030YX, UOYWUlLL HA 2opeHue, me-
na1oM yxoosauux 2azos. Mcnonv3oeanue pekynepamugHulx 20peiok no360Jiaen CHU3Umy nomepu menjia ¢ 0blMo-
BbLMU 2A3AMU.

Hcnonvsosanue pexynepamugnuix 20peloK Ha NPOXOOHbIX U KAMEPHLIX Newax no3eonsiem 008ecmu Kodgpu-
yuenm ucnonvzosanus moniuea 00 70—83% e zasucumocmu om muna neuetl.

Peanusosannvie pewtenus no 31eKmMpoCcuadIHcenuIo npou3eoocmea. J1is ynpasieHusi CHIOBBIM 000pyio-
BaHMEM CTaHa ropsiuedl MPOKAaTKH B HOBOM IPOU3BOJCTBE MCIIOJIB3YIOTCS PEKyNEpaTHBHbIE MTpeodpa3oBaren
(DC-Link) Ha rpynmnoBsIx IpUBOAaX INIABHBIX KieTel cTaHa (puc. 6). B kauecTBe mpeoOpa3zoBaTens UCIIOIb30-
BaH peKynepaTuBHbIi ynpasiseMblid BeipsaMuTensb Gupmbl DANIELI AUTOMATION. JlanHast KoHGHUTypauus
000pYIOBaHHSI IO3BOJISIET CHU3UTh PACXO]l JIEKTPOIHEPTUH MTyTEM €€ peKylepaliy B CeTh B IEPHOJIBI AUHAMHU-
YECKHX IEPEXOJHBIX POLECCOB (TOPMOKEHHS, 3aMEJICHHSI CKOPOCTH).

Pexyneparyst 2J1eKTPOIHEPTHH OCYILIECTBISIETCS U B CHIIOBBIX LETISIX KPAaHOBOTO 000PY/I0BaHUSI.

Ha 3aBonckoii noacranmnuu «Coprosas» 110/10 kB, obecrieunBarolieit 31neKTpo3Heprueii HoBoe POU3BOI-
CTBO, YCTAHOBJICHBI CUCTEMBI TMHAMUYECKOW KOMIIEHCALIUU peakTUBHOW sHepruu (puc. 6). Komnencanus peak-
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TUBHOM MOIIHOCTH ITO3BOJISIET CHU3UTh MOTEPU TEIUIa Ha HAarpeB MPOBOJOB, YMEHBIIUTh HAarpy3Ky Ha TpaHC-
(hopMaToOpbl 1 KOMMYTALMOHHYIO aIIapaTypy, UCIIOIb30BaTh IIEKTPOKAOETH MEHBILIETO CEYCHNSI.

Ha OAO «BM3» nocTosiHHO BeyTCs MOMCK M KOMILIEKCHAS TPOPadO0TKa TEXHUYECKOH BOBMOKHOCTH M KO-
HOMHYECKOH 11e71eCO00pa3HOCTH pealn3aliy MepCHeKTUBHBIX, B TOM YHCIIe MHHOBAI[MOHHBIX, SHeprodddek-
TUBHBIX HANpaBJICHUH M MPOEKTOB C IIeNbI0 obecneyeHns: B OyaylieM KOHKYPEHTOCIOCOOHOCTH Ha MHPOBBIX
PBIHKAX M MOCIENI0BaTeIbHOIO pa3BUTHSA XoJauHra «benopycckas MeTanmyprudyeckas Komnanus». braarogaps
sToMy BM3 BHOCHT BeCOMBIi BKJIaJ] B pa3BUTHE U SHEProdPPEKTUBHOCTH OTEUECTBEHHOIN MeTaIuTypruu!





