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Ferroalloy production

s

Training complex




Purpose of the training complex

i
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~ Provision of classrooms with modern
/

| effective educational and training
facilities for developing practical skills
/and abilities in managing the
/ processes of ferroalloy production in
various modes and in various
situations.
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Purpose of the training complex

Increasing the efficiency of
personnel training in the specifics
of the technology for the

production of ferroalloys based on
silicon, chromium and manganese,
Including using 2D animation
models of each technological

Process.
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Purpose of the training complex
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The structure of the
training complex

, ? eoretical training

/////

’ M/’/ e courses

esentatlon materials
egulatory and technical documentation
/-BD models of unit designs
«2D models of technological processes

eQuestions, tests
eExams




The structure of the
training complex

Practical training

<Batch mode

eElectric (basic mode)
eMode of technological disorders
eEmergency deviation mode

eExams




The structure of the
training complex

Reporting
*Electronic logs
«Student progress report
*Group progress report
sGeneral training statistics
«Control cards, certificates

Nanwoe s
nomsosarens
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KAZCHROME ‘

KOHTPOJIbHASI KAPTO4YKA
NPOBEPKY 3HaHNIA
TEXHONOrM4Yeckoro NepcoHana NNasnNbHbIX UexXe

DHNO: Bexeraes Kanpxan
Mecro paorei: nnasuisHelil Lex Nod
MNpodhecemn:  nnasunbumk
Paspsa: 5-i paspan

Ha3asanue yue6Horo kypca: Sxsamer "(lponssoncrso gepp
PYAHOTEDMHYECKHX INEKTPONEY:

Konuuecreo 6annos:
- 3a TeOpPeTHUYECKYI0 YacTe 85,00 _ m3 100 6a
- 3a npakTHyeckylo yacts _87.00 w3 100 6an

OueHka ax3ameHa:
- 33 TEOPETHYECKYIO YacTb _4 (YeTsipe)
- 3a NpaKTMYEcKylo yacTb __ 4 (YeTipe)

TNuunan noanucs:

Mpenopasarens:
(©0., noarwce, zara)

[Mara nposenexus aKk3ameHa: 10 Hosipe 2021
Kaprowa te Q1
cpopuona@

KAZCNROME‘

KOHTPOJ/IbHASI KAPTOYKA
npoBepKy 3HaHWA
TEXHONOrN4eCKoro NepcoHana NNasunbHsIX LEXos

DKNO.: Xaitnarxar AannGex
Mecro pa6orbi: nnasuibHeli uex Nod
Mpocpeccus:  nNnasunbuumk
Paapsn: 5-# paspsa

Ha3sakue yye6HoOro kypca: Skaamer "[Tpon3soncTso (heppocnnasos 8
PYAHOTEPMHYECKMX 3neKTponeyax™
Konuuecrtso 6annos:
- 33 TEOpeTMYECKyIo YacT _92,50 w3 100 6annos
- 3a npakTuyeckyto yacte _ 100.00 w3 100 6annos

Ouexka sK3ameHa:

- 32 TEOPETUYECKYIO YacTb _5 (nsTs)
- 3a NpaKTMuYecKylo yacTe 5 (A1)

Nuunas noanucs:

MNpenopasarens:
(@40, noarwcs, gara)
JMlara nposenexus ax3amena: 23 Wioms 2021
Kaprowa e LaCpiCeQMy
cpopwposana 12/12721




BN O60pynoBaHue eppocnnaBHbIX

Theoretical training
Teacher's PC

eEnrollment of students for courses
eFormation of lecture materials
<Editing lectures

el oading presentations

=

B3

eDownloading videos

eConnection of 3D models

eConnection of normative documentation
eFormation of control questions

e[ oading tests

eSetting up the grading system



Theoretical training
Teacher's PC

«Study of lecture materials
eFamiliarization with presentations
«Viewing videos

«Working with 3D models

«Study of normative documentation
ePassing control questions

ePassing tests

«View grades

I [103upoBaHMe LWMXTOBbLIX MAaTEpUanos

LLnxTOBLIE MaTepHankl NOCne NOAroTOBKM NOCTYNAIOT B LiEX 4Yepe3 rnaBHbIA
pacnpegenuTentHbii nyHkT (CPM) B AozupoBouHoe oTaeneHue (Q0O)
COOTBETCTBYHOLWHMX NEYeH.

Llexa NoNe 1

[losavpoBaHme WHXTOBLIX MaTepuanos OCYLIECTBNAETCA Yepes aBTOMATH3NPOBAHHYIO
CHUCTeMY yNpaBneH1s 103MPOBaHUEM LUMXTHI Ha Gase BECOBLIX [103aTOPOB
HenpepbiBHoro aedcTeua [BJ-H B Ao3vpoBoqHbLIX oTaenexusax Lexa. NpuHumun
AefcTena Aoaatopa [1BJ1-H ocHoBaH Ha NponopLMoHanbHOCTH BECA W CKOPOCTH
[IBIDKEHWA B3BELLMBAEMOro NOTOKa Marepuana, NPoXoAsLLEero Yepes KoHeerepHbie
Beckl. CucTema nosupoeanua C-01 ofecnedrBaeT MamepeHWe Macchl, y4eT
nepeMeLLeHHoro Matep1ana v noaepiKaHue 3afaHHoN NPOM3BOANTENLHOCTH.

Llexa NeNe 2 v 4

[lo3vpoBaHme WHXTH OCYLECTBNAETCA aBTOMATUIMPOBAHHON CUCTEMON YNpaBneHns
TexHonorudeckum npouasoncTeoM (ACYTI). [oaupoBaHue ocyllecTBnAeTcA
MOPUMOHHO, B3BELUMBAHWE WWXTOBLIX MaTepManos NPOM3BOAMTCA Ha A03MPOBOYHOM
oTAeneHun ¢ NoMolLbio no3artopos Tuna [IC. BaeweHHsle matepuant sarpyxaiorca
B NpvemHbliA ByHkep. NuTatens ByHkepa M TpaHCNopTep NOAayK G O3MPOBAHHON
LUMXTO BKMIOYAETCA NOCNe 3arpyaku NpueMHoro ByHkepa.
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Theoretical training

Studying the designs of ferroalloy electric furnaces
based on 3D models

i
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Theoretical training

Studying the designs of ferroalloy electric furnaces
based on 3D models

‘urnace structures
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Theoretical training

Studying the designs of ferroalloy electric furnaces
based on 3D models

ind open furnace



Theoretical training

Studying the designs of ferroalloy electric furnaces
based on 3D models

-

% » System of wet gas cleaning of the furnace
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2MnO2 + CO = Mn203 + CO2

3Mn203 + CO = 2Mn304 + CO2  {
Mn304 + CO = 3MnO + CO2

YIS0

of |

2/3 Cr203 + 18/7C = 4/21 CriC3 + CO;
Cr203 + 3C = 2Cr + 3CO;

Theoretical training L ILUIIOC

Study of the features of the flow of technological processes based o
on 2D models "BEFA



Practical training

Work with batch mode on the teacher's PC

// Setting the type and brand of alloy

Setting the components of the charge

eThe task of chem. composition of the charge
components

eSelection of weights in the ear

eForecasting of melting parameters
ePrediction of chemical. alloy composition and
slag

eFormation of individual tasks for trainees
eForwarding tasks to the trainee's PC

«Tips when working with batch mode




Practical training

Work with the batch mode on the trainee's PC

EX Ne 1. NEYb Ne 13. PK3-33 M2 | NEYL N3 T WnxTOBBIA pOXMM Buixon
WHXTOBLIE MATEPHANBI

f' weights in the head

Sele ON O
- type and grade of

43,630 | 12,200 |
o] s |
X

Forecasting of smelting —

ameters

~ ePredicting the chemical
composition of the alloy and slag
«Adjustment of weights in the
head in case of technological
disorders on the furnace
eIntroduction of additives in case
of technological disorders on the
furnace




Practical training

Working with electric mode on the trainee's PC

,}/ omposition of the ACS
inciples of ACS operation
; t k with the control panel

tomatic and manual modes

quence of actions for electrodes

il

DIFOMmpt
17 [~

nt of the melting process in normal mode
the trainee'’s actions, issuing related

e 1. MEWb M 13. PK3-33 M2
APAMETPbI NIEPENYCAA H OBAYBA
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Practical training

Work in the mode of technological disorders on the teacher's PC

TOXHONOIMUBCKNE PACCTPORCTBA

HesepHo 3anaHo ycnoeue
TP Ne8. SiO2 B wnake, %

TP N203 Boccranosutens 1 | cranus

[Wacea soccranowvensh, 1 235 |
e

Peaxums conpotusnesns

Kosd. conpotwenenun &1 |-0.84]
[ Ko3g. conporwanenms ®2_|
| Koadh. conporuanenmns ®3  |-0,

| o8

| oTkn

13:03:32

HONOrMYECKO® PacCTPOHCTBO

[ [ Axmwwo_|
[Asapunnoe orknonenme [ He axtweno |

Ue: eub . Fe 1

7. Uex Ne 4. Meus Ne 45. PKO-25. FeSi75 Al 2 | ‘

8 Uex e 4. Tiews Mo 5. PKO25.Fesis s | |7

Ypanuts 3apanme

09 | 10
OTKN | OTKN

210748

HeBepHo 3agaHo ycnoeue
TP Ne8. Monoxexue
anextpoaa 1, MM

HesepHo 3apana
KOoMGuHauua
paccTpoicTe
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Practical training

Operation in technological disorder mode on the trainee's PC

LIPS LI P i “ - A “ 1
™ < " N \ N\

% P2 11,3 mer

R2 1,17 wom
Tt 6497

eRecognition of the type of technological disorder
eDetermination of the causes of technological disorder
«Adjustment of charge regime to eliminate technological disorder
«Elimination of deviations in electrical parameters

«Work with time limit

e Automatic verification of the trainee’s actions to eliminate the
technological disorder



Practical training

Working in emergency deviation mode on the teacher's PC
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Practical training

Operation in emergency deviation mode on the trainee's PC

eviation for a given alloy
C ation

////j/// an emergency deviation
tc % e emergency deviation
ec f/ parameters

actions to eliminate the emergency



%

Practical training

Practice Exam Mode

On the teacher's PC
«Formation of the database of examination tasks for the
practical part
eInitialization of the exam mode on the student’s PC
eDisplaying the status of the examination tasks
eMaintaining an electronic journal based on the results of the
exam

On the trainee’s PC

Completion of the exam task:

*Elimination of technological disorders of emergency
deviations in accordance with the established option
andbringing the batch and electric mode of operation of
the furnace back to normal

QUL
'BETA

General statistics on the results of practical training on the
teacher's PC
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Training of smelters at the Aksu
Ferroalloy Plant

/
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Training of smelters at the Aksu




Formation of profit based on the results of éﬂ%
training

Performance reports for each student General training statistics for the group




Formation of reporting on training
outcomes

Automatic generation of control cards,
certificates

KAlCHROMEi

Saving in the database of control
cards, certificates

moodletest/mod

fotia  wacomou ) TPEHAXEPHBIA KOMMAEKC «[PPOVI3BOACTBO GEPPOCT/IABOB>

Sk3ameH "lNpon3BOACTBO GeppOCnNaBOB B PyAHOTEPMUYUECKMX dneKTponeyax”

8" / Tect "Tipou N1113808 & PyAHOTEPMHU X OHTPOBHaA K Ka POBEpKY 3HaHMi K

'Tipon3B0ACTBO GepPPOCNNaBOB B PYAHOTEPMMYECKMX
Mony
ble Py
CxauaTb TabMMuHble AaHHbIE KaK A Ckauate
@amunusa / Ums Agpec 3neXTPOHMOI NouTh! Aava nonyuenus

nsTHLa, 23 Wrons

Arons 2021, 12:11 qfDyedxPYB
Barraxos Epkaar DXV
Lasanbueno Kinpin

Meiipumxanos Typapbex nsTHUUa, 23 Wions 2021, 12:16

KAZCNROME‘

KOHTPOJIbHASI KAPTOY

NPOBEPKN 3HaHWUA
KAZCHROME TeXHONOrM4eckoro nepcoHana NNasunbHe

KOHTPOJTbHAS Ki
NpoBEPKA 3HaH DMO.: Xaiinarxan AqunGex
TEXHONOTUYECKOro NepcoHana r Mecro paGorsi: nnasunssii uex Nod
Mpocpeccus:  nnasuisimk

Pa3psa: 5-# paspsa
DNO: Mevipumxaros Typapbe
Mecro paborsi: mnasursHsii uex N2 Ha3saHue yue6Horo kxypca: Jkaamer "(lponasoncts
Mpocpeccus: nNasunbUmMK PYAHOTEPMUHECKMX 3N€!

Paapan: 5+ paspsn KonuuecTso 6annos:

- 32 TEOpPETUYECcKYIo YacTe 9250  w:
HaseaHue yyeGHoro kypca: Jk3ameH "I - 3a npakTMuecKyo uacte _ 100.00 w3
pyaHoTepM T ———
OueHka aK3ameHa:
- 3a TEOpeTMYECKYIO YacTb _5 (nsTs)

- 3a npakTMyeckyio yacts _ 5 (NsTs)

Konuuecrso 6annos:
- 32 TeOPeTUUECKYIO YacTb _

- 3a NPaKTUYECKYI0 4acTb _

OueHKa 3k3ameHa: T —

- 32 TeOpeTUYeCcKylo 4acTb _
MNpenopnasarens:

- 3a NPaKTNYecKylo 4acTe
= (®M.0., noanmcs, gara)

: 1
Munas noanuce: JMara nposenenns aK3amena: 23 Wions 202

KOHTPOJIbHAS1 KAPTOYKA

NPOBEPKMN 3HaHWUA
TEXHONOMU4ECKOro NePCoHaNa NNasuNbHbLIX LEX0B

DMNO.: Bexeraes Kanpxan
Mecro pabortbi: nnasuibHbii uex Nod
Npodpeccus: nNaBUNbWMK
Paspsn: 5-# paspan

Ha3asanwe yye6Horo kypca: Sksamen "poM3soacTso Goeppocniasos 8
PYAHOTEPMUYECKHX INEeKTpONeYax”
Konuuectso 6annos:
- 3a TeopeTHyecKylo YacTe _85.00 w3 100 6annos
- 3a npakTuueckyo vacts _87.00 w3 100 6annos

Ouenka 3k3ameHa:

- 3 TEOPETMUECKYIO HaCTh _4 (uetsipe)
- 3a npakTMyecKylo vacts 4 (4etsipe)

Nuunas noanuce:

MNpenopasarens:
(@10, noarwmes, para)

JMara nposesieHnn aK3ameHa: 10 Hosibps 2021
Kaprowa e QHMhSraNdA

copumposara 1212721

Kaprowa Ne LaCpxCeQMv

Mpenopgasatens: cpopumposana 12/12721

(®IA.0., nopnucs, para)

JDara npoBeneHus ak3ameHa: 23 Mionb 2021
Kaproua e 3SmPLCIyAS

cepopwmposana 121221




Designing a classroom for Individual workplaces for
training trainees



Benefits of supplying a training complex

~ Ferrosilicon
=& & FeSi75Al1
| FeSi75Al 1,5

FeSi 75 Al 2
FeSi 75 Al 3
Ferrosilicomanganese
“Vaiig §¥, FeMnSi12  FeMnSi 22 HP

FeMnSi 18  FeMnSi 22 MP
. FeMnSi 18 LP  FeMnSi 22 LP
MHC 12 A MHC 17 A
. @9 MHC 125 MHC 22 A

" MHC 17 B MHC 22 b




Benefits of supplying a training complex

[ CITICT



Benefits of supplying a training complex
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About Us
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Contacts TEI_S_I‘_A

VEGA PLUS JSC
E E @ office@vegaplus.com.ua
@ www.vegaplus.com.ua
W +38 (061) 213 37 72

9 4 Ukrainian street,
Zaporizhzhya, Ukraine

69095
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