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Texuuueckoe 3a
HA NPEJOCTABJICHHE KOMILIEKCA YCIYT:pa3padoTKa NPOeKTHO-CMEeTHOMH JOKYMEHTAIHH,
npuodpereHHe MaTePHAI0B H 000PYA0BAHIS, MOHTAXK U IIYyCKOHAJIA/I09HbIE pADOTHI 110
00beKTy « BHeapeHue clcTeMbl ABTOMATHYECKOI'0 OIE€P/KAHUS YPOBHS METAILIA B
kpucraanzaropax MHJI3N3,4,5 na YAO «MK «A3OBCTAJIb»

1 HEJIb PABPABOTKHW TEXHUYECKOTI'O 3ATAHUSI

Hacrosimee Texnuueckoe 3agaHHe pa3padoTaHo ¢ IEJIbI0 MPEIOCTABIEHHS KOMILIEKCA
yeayr:  paspaboTka  IPOEKTHO-CMETHOH — JIOKYMEHTAIlMH, IPUOOpeTeHHe MaTepHalioB |
00OpyNOBaHMA, MOHTaX W I[YCKOHAIQJ0uHble paboTel mo o00BekTy «BHeapeHue cucremel
ABTOMATHYECKOTO MOJUIEPKaHMs YPOBHS MeTasia B Kpuctammuzaropax MHJI3Ne3 4.5 na HAO «MK
«A30BCTAJIb». TexHnuueckoe 3a7aHue OMPEICNICT TEXHHICCKHE H TEXHOIOTHIECKHE TPehOBaHH s
K CHCTEME aBTOMATHYECKOro MOAJep:KaHHs YpOBHs MeTalla B Kpuctaiummzaropax MHII3Ne3 4.5,
00beMy HMHXHUHUPHHTA, OOOpyIOBaHHS, pPabOT, YCIYI Ha IUIOLIA[KE KOHBEPTEPHOTO IeXa,
TpeOoBaHMS K KAUEeCTBY U IIPUEMO — CTATOYHBIM HCIIBITAHUSAM YCTAHOBICHHBIX CHCTEM.

2 TEXHUYECKHE ITAPAMETPBI U KOHCTPYKIIUS MHJI3

Tun MHJI3 Kpusonuneiinas
KoJsin4ecTBO pydbes, mir 2

EMKOCTB cTajlepa3IMBOYHOrO KOBIIIA 10 350

KUJIKOMY METaJLTy, T

EMKOCTh NPOMEXYTOTHOTO KOBIIA, T 43

Pazmeps! 0oTIMBaEMBIX CIISIOOB, MM

Tommuna 220-250-300
[Tlupuna 1250-2000
CKopocThb pa3jIMBKH, M/MHH 0,1-1,1

Jliuna MeTHOM CTeHKM KPHCTAILIM3ATOPa, MM 1000,1200
[TokpBITHE MEIHBIX CTCHOK KPHCTAILIIM3ATOPA

[Mlupokue cTeHKn Huxkenb-kobansToBoe
V3Kue CTeHKH HuxkeneBoe
YacToTa Kauanus KpUCTAIUIM3ATOPA Kad./MHH Jlo 300
AMIINTYAA KaUaHUs KPUCTALTH3ATOPa, MM 3-6

3. TEXHHYECKHUE TPEBOBAHHA K CHUCTEME ABTOMATHUYECKOI'O
NOJAEPKAHUSA YPOBHSA METAJIJIA B KPUCTAJIJIM3ATOPAX MHJI3N3,4,5
CucreMa aBTOMaTHYECKOI0 [MOJJIepiKaHus YPOBHS MeTauia B Kpuctayummzaropax MHII3Ne3 4.5
JOJDKHA UMETH CIEAYIOIIHE (I)YHKLIHH H TEXHHYCCKHUE XaAPAKTEPUCTHKH:



~-MOHT&XK BCEX CHCTEM HOJOKEH HPOH3BOAHTH IOCTABHIMK,B TIEpHOJ TpoBeneHud Ha MHII3
3,4,5 N71aHOBO-NIPEAYIPEIUTEILHOTO UITH KAlTHTATILHOIO PEMOHTA;

- OXJ@KICHUE BHXPEBBIX AATUYHUKOB JOJDKHO INPOU3BOJAMTHCS BOJOH, B Clyyae PHMEHEHHS
3aKPBITOIO KOHTYPA, TIOCTABKY OCYIIECTRIISET 10 1P THHK;

- CHCTEMA JIOJDKHA KOMILIEKTOBATECS HCTOYHUKOM OecnepeQolHOTO NHTaHus;

- I8 KOHTPOJSL OXJIAKAAIOMEH BOJLI JATYUKA YPOBHS JIO/DKEH ObITh NPUMEHEH PacXoIoMep ¢
BBIBOIIOM M apxuBaliMell Tekyulero pacxoia na [1K;

- CHCTeMa I0JKHA OBITEH IIOCTPOEHA Ha Oaze maTunka yposusa — VUHZ SH7-S10;

- CHCTEMA He J0/KHA TpeboBaTh NPOREASHHA KalHOPOBKH EPE pa3IuBKOi;

- CHTHaJ 00 YypOBHE MeTalla Jo/mKeH ObITh 4-20 MA. CHrHan s IoNHoro KpUcTajuiM3aTopa
- Beeraa 20 MA;

- CHCTeMa JOJDKHA IpeaycMaTpusars 0o0MeH HaHubiMH ¢ cymectBytomeir ACY TII no
Modbus TCP/IP;

- CHCTeMA JOJpKHA OBITh OCTPOEHA Ha 0aze IMporpaMMHpyeMbIX JOTHUECKHX KOHTPOIICPOs
(IUIK) u mnameneii oneparopa ¢. Siemens (nonmast creiupuranus  JaHHOTO BHIA
000pyIoBaHKs A0/KHA OBITH COTTIACOBAHA ¢ 3aKa3UHKOM JIO [IPOBEACHHUS TEHJIEPA);

- JJIS CHCTEM BH3YaIM3alHHu Ha 6a3e MepCOHANBHBIX KOMIIBIOTEPOR JOIDKHA HCIIONB30BaTHCA
onepanuonHas cuctema Windows 10;

- NPAMEHEHHE TOABKO 3NMEXTPOMArHUTHOIC THIA JATUYHKOB YPOBHSA, ¢ MOHTAMXKOM K BerHeﬁ
HOBEPXHOCTH KPUCTAIH3ATOPa,

-KQKABIA JIaTYMK YPOBHA JOJDKEH IIOCTABIATECE B cOOpe ¢ TIPOUHO IMOMKIHOUCHHBIM
3KPaHUPOBAHHBIM KabeseM ¢ pazpEMOoM;

- JaTYHKH HOANEPIKaHUS YPOBHS METalja NOJDKHBI MOHTHPOBATRCS HA KPUCTALIH3ATOP C
BO3MOMKHOCTBIO HX OBICTPOit 3amMeHs! 63 neMOHTaXa KPUCTAIIH3aTopa 13 padoueil o3I
B PY4bE;

- JIOJbKHA OfeclieuMBaThC  3allMTA JaTYHKA YPOBHS IIPOTHE T[OBPEXKICHHS TpH
KPaTKOBPEMEHHOM IIEPENUBE CTAIH,

- o0opyZoBaHME aBTOMATH3AllMH JAOJDKHO OBITh pasMellleHo B tukadax 3atMileHHOTO
HCIIOJIHEeHU: A obopynopanus Ha paboueil ruromajike He medee (P65, ms odopynoranus B
[IoMelnleHuax He Menee [P54;

- HCIIOJIHEHHE TIOJIEBOTO NIEKTPOHHOTO 000PYA0BaHUS 1 KabeJIbHBIX TPacchl K HEMY HOIDKHO
TpeNyCMaTPUBATE BO3MOKHOCTh PabOTBHl B YCIOBHAX HAPOOOPAZOBAHHS W/WIH NPAMOIO
TIOTIAAN s BOBI;

- [IPOrpaMMHOE O0ECHEYEHHE CHUCTEMBl BH3YAIHM3alMH JOBKHO olecneunBarh JOCTYI
AEPCOHANA 3aKa3uuKa K NapaMeTpUPOBAHHIO PEryNsATOPOB CHCTEMBI MOANEPKAHHS YPOBHA
6e3 npusnaeuenus [locTarmuxa B OyryieM:

- mporpammuoe obecneuenue IUJIK  momxHO OBITH  OTKPBITBIM  (KpoMe  HacTeil.
IPeICTARIAIONIMX COO0H 3aIUIIaeMyi0 HHTEINeKTYaiLHYIo coOcTBeHHOCTs [locTraBumika) u
peanu3oBaHHeIM Ha s3pikax rporpamMuporanus LAD (Ladder Diagram) w/mmu FBD
(Function Block Diagram);

- JUTSE CUCTEM BH3YaTH3AIMH AODKEH OBITH PYCCKHMIt SI3bIK HHTEpheiica;

- @BTOMATHYCCKOC MOJACDMAaHHNC YPOBHA METAILNA B KPUCTAILIA3aTOPE € TOHHOCTEIO "’f“/-ZMM;



- [OAZepIKaHHE 3a/laHHOIO YPOBHSA METAUIA B KpHCTAJUIM3aTope Ha ypoBHe 50-70 Mm ot

BEPXHEro Cpe3a MEeAHBIX IIIHT, ¢ BO3MOJKHOCTBIO BBIOOpa HeOOXOAUMOIO YPOBHA METa/Uld B

KpHUCTaNIH3aTOpe B 3a0agHoM auanasone (50-70 MM OT BEpPXHETo cpe3a MEIHBIX [IUT)

- aBTOMATHYECKAs JMarHOCTHKA anmapaTHBIX CPENCTB CHCTEMEI;

— aBTOMATHYECKHH CTapT pyubst;

- aBTOMAaTHYECKasi CMEHA NTOIPY>KaeMOr0 CTaKaHa;

= KOHTPOIIb MPONMYCKHOH cTI0COOHOCTH METAJIONPOBOIKH IPOMEIKYTOUHOIO KOBIIA;

— npohUIaKTHKA 3apacTaHHs CTONOPA IPOMEKYTOUHOTO KOBINA,;

— KOMIIeHCaLus JTIIo(Ta MeXaHn3Ma CTOIIopa;

— KOMIIEHCALUS PE3KUX OTKIOHEHHH YPOBHS METana;

— HO/IaBJIEHHE BOJIHOBBIX IIPOLECCOB;

— cHUKeHUe HPPeKTa BEIYUHBAHHS MEHHCKA,

— aJlalTalus K U3MEHSEMbBIM YCIOBHAM Pa3NHBKH;

— aBapHitHOE 3aKpPbITHE CTOIOPHOTO MEXAHW3Ma M OCTAHOBKA PY4Ybs IPH CHIKEHHH YPOBHS

MeTajila B KpuCTa/uinzaTope Huxe [50Mm  oT  BepxHero cpe3a  MeIHBIX  IUTHT

KPHCTAII3aTopa;

- BO3MOXHOCTE OTEJHYHEHHSA (pYI{KHHH OCTAaHOBKH PYYBA IIPH CHUXKCHHH YPOBHI METAla B

KpHucTannuzarope Hike [50MM OT BepxHero cpesa MEIHBIX TUIMT KPHCTANNH3AaTOpa JUIS

IIPOBEJEHHUS TEXHOIOTHUECKHX OIEpalHi IO 3aMEHEe MOTPYKHBIX CTAKaHOB C IIPOMBIBKOH

cTakaHa Zo3aTopa KHUCIOpPOJOM, CMEHBI POMEXKYTOYHOIO KOBINA, BBIBOAA pPYYbs Ha

«KOHLIBD);

— KOHTPOJb TapaMeTPOB TEXHOMOTHYECKOTO MIPOIECea;

— pe3yibTarsl pabOThl CHCTEMBl COXPaHSIOTCA B IEKTPOHHOR 0aze JIaHHBIX PE3Y/bTATOB

pa3NMBKH CTaNH, NOCTYIIHOR AT IIPOCMOTPA 1 aHa/ln3a B TeueHue He MeHee 180 nuei;

— BBIpalOTKa NPeIyNPEXIAIONINX B aBAPHHHBIX CHIHATIOB.

[Tpy HeOOXOAUMOCTH JIOTIOIHKHTEIBHAS HHPOPMALHK OyAeT MPEACTABICHA IO 3alpocy.

Cucrema posmxHa OBITH YKOMIITIEKTOBaHa KOMIUIEKTOM 3alacHBIX 4YacTel, MaTepHasios.
HHCTPYMEHTOB H IIpHHAANEKHOCTeH Ha MepBbLI TOA JKeliyaTal[dd, HO He MeHee | eqMHHIb]
KQKJ0T0 3TEMEHTA CHCTEMBEL.

Ha cucremy fmomkHa MPeJOCTaBIATLCS TrapaHTHs HE MeHee 2 JeT C JaThl BBOJA B
IKCTLTYATAHHAIO.

4 OBYYEHHUE MNMEPCOHATNA

[Ipouspectn obyveHsne OOCIYKUBAIOIIETO {PEMOHTHOIO) EPCOHAIA H PA3IMBLUIMKOB CTAIIN.
O6yueHre KODKHO COICPKATh TEOPETHHUECKYI) M INPAKTHYECKYH 4acTh. OOydeHHE PazIMBIIHKOB
CTaTH HEOOXOMWMBIM HABBIKAM YIPABICHUA CHCTEMOH aBTOMATHYECKOIO [OJUIEPMKAHHA YPOBHS B
kpuctamnzaropax MEHJI3 Ne3, 4, 5 momxHO OBITE NMPOBEIEHO B IOJHOM 00bEME, JOCTATOMHOM IS
camMoCToATENbHON paboTel. ObyueHHe O6CTYKHBAIOWET0 (PEMOHTHOIO) LIEPCOHAIA JOJIKHO OBITh
DOCTATOUHBIM [fs CAMOCTOATENBHOM AMATHOCTHKH M PEMOHTA, B TOM WYHCIE, 3dMEHbI JIFOOBIX
KOMITICKTYIOIHX CHCTEMBI, BOCCTAHOBJICHHS IPOTPAMMHOTO O0ecrieueHus U3 JUCTPUOYTHROB W/ HIH
COXPAHEHHLIX KOMHIH MPOEKTOB.



5 MEPEYEHb PABOT

- Pazpaborka pabodux HPOEKTOR IO YCTAHOBKE CHCTEMBI ABTOMATHYECKOTO TOICPKAHUS
YPOBHs MeTaJUla B KpHcTamusaTopax MHJI3Ne3 4.5,

- CornacoBaHHe IPOSKTHEIX PEIIEHUH CO CHEIHAHCTaMHE CIy KO koMOHHaTA.

- [ocraska obopyAOBaHUA U MATEPHAIOB.

- MOHTaK CHCTEMEI aBTOMATHYECKOTO TIOANESPAKAHNS YPOBHS METallla B KPHCTAIUIM3aTOpax
MHJI3N:3,4.5.

- Tyckonanamgodneie paboTEl CHCTEMB! ABTOMATHYECKOIO IIOAACPKAHHS YPOBHS METAIA B
kpucrammuzaTopax MHII3Ne3,4,5.

- O0yueH#e TeXHOJOTHIECKOTo H 0OCIYKHBAIOLET 0 IepCoHana.

6 TEXHUKA BE3OIMNACHOCTH

6.1. Bce BHEIIHME DIEMEHTH TEXHUUSCKHX CPEICTB CHCTEMBl, HAXOAINUECS II0J HAIPSKEHHEM,
JOJDKHEl MMETE 3allMTy OT CIYYailHOTO MPUKOCHOBEHHS, a CaMH TEXHHYECKHE CPe/CTBa HMETh
3aHYJICHHE H/HIH 3alIATHOE 3a3eMIICHHE.

6.2. HeoOXoOuMo IPEAYCMOTPETh, YTOOB CHCTEMa 3EKTPONNTaHMSA oDecHevHBana 3allliTHOE
OTKJIXOUEHHe TIPH TICPErpy3Kax M KOPOTKHX 3aMbIKaHHMAX B LEIAX HArPY3KH, a TAKKe aBapHiHOe
PYUHOE OTKIHOYEHHE.

6.3. Obmmue TpeboBaums NMoxaproil 0€30ITaCHOCTH AOKHBI COOTBETCTBOBATL ACHCTBYIOIIIM
HOPMATHBIBIMH aKTaMU YKpauHsl B cdepe noxKapHoi 6e30macHOCTH.

7 TPEGOBAHUA K UCITOAHUTEIIO

7.1. K paBoram gonyckaercs IiepcoHan  McmonsuTens, KOTOPBIH — COOTBETCTBYET
KBaTH(QUKANMOHHEIM TpeGOBaHMSIM JUIs BHIIONHEHHSA paboT, 3a4BIEHHBIX B HACTOAIICM
TEXHMIECKOM 3a3MaHIH, 1 HMEIOIHH JeHCTBYIOHE YIOCTOBEPEHH .

7.2. VICTIONHKTENE HOMKEH MMETh COOTBETCTBYIOIIHE DA3pelEHMsl Ha BBHINONHEHHE paboT,
3asIBJICHHEIX B HACTOAIIEM TEXHHUYCCKOM 3aJAHMH.

8 OOKYMEHTALIUA
KOMILIEKTHOCT H COCTaB KOHCTPYKTOPCKOM JOKYMEHTAIWH JODKHBI COOTBETCTBOBATH
I'OCT 2.102-68. KOMINEKTHOCT:E ¥ COCT4B JKCIUIYyaTAllMOHHOH JNOKYMEHTALMH JOJDKEH
coorserctsosats 'OCT 2.102-68.
Texnuueckas TOKYMEHTALUs HOJDKHA OBITH NMpejcTaBieHa B 3 3K3eMIIApax Ha Oymare H B
IEKTPOHHOM BHJIE.
Homxna 66ITh paspadoTara U TOCTaBJICHA CIELYIONIAs JOKYMEHTAIIMA:
- pabouas JOKYMEHTAllMs Ha YCTAHOBKY CHCTEMBI aBTOMATHYECKOrO HOINCPIKAHHIS YPOBHS B
kpuctammmsaropax MHII3Ne3, 4, 5 B oOneme, HeOOXOHMMOM /Ui MOHTaKa H BBOZAA B
HKCILTYATALHIO. ;
- IPOrpamMMa ¥ METOHKA UCTIEITAHHIH;
KoMI/IeKTHOCTE ¥ COCTAR AKCIUTYATAIIOHHOH IOKYMEHTAIUH 110 MIEKTPHUECKOA YacTH:
- IPAHIHIHATIBHAS CXeMa ¢ IEPETHEM 3IEMEHTOB;
- TAONHLEI FTOKIIOUEHHUS;
- CXeMBI PACIIONIOICHHS,



- KaDeNMbHEIH JKYpHAT, /\‘
- UHCTPYKITUS 110 MOHTAXKY; ,/ :
- HHCTPYKITHS 110 HANAJKE; /

- PYKOBOJCTBO IO DKCILIYATAIHH.
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