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Muxaun Mn

B cratbe onucaH komnnekc ynpasnexnus o6opyaoBAHUEM COBPEMEHHOM CBEPXMOLLHOM
3nekTpoAyrosoi neyn. [laHHbIM KOMMNEKC ABTOMATUYECKM afanTMpyeTcs ans paboTs
C METAIIONIOMOM PA3HBIX YPOBHEN KAYECTBA, YTO OCOBEHHO AKTYANbHO B HBIHELIHMX
YCNOBUSIX, KOFAQ 3TO KOYECTBO MOCTOSIHHO YXY/LUdeTCs.

MUcTOPUSA CO3AAHMUA CUCTEMBI

[lepBBlii BaApUaHT CUCTEMBI PETyIUPOBa-
HUS MOIIHOCTH IyTU CTaJeTIaBUJIBHOTO
arperata ObLI cO3IaH pa3pabOTYMKAMMU,
nozaHee oobenHUBIIMMECS B OO0 «Ilo-
suHoM-tOr», B 2007 romy. Dra cucrema
ObLIa MpeaHa3HaYeHa Ul YCTAHOBKU TH-
T1a «I1eYb-KOBII» BMECTUMOCThIO 50 TOHH
npennpusaituss OO0 <«HoBopocmeTamns.
3agava BKJIIOYajda B ceOsl 3aMEHY CyIle-
CTBYIOLIE cUCTEeMBI, paboTalouieil Mo
TPUHIIUITY CTAOMIM3ALIMU TOKOB 3JICKTPO-
JIOB, HA CUCTEMY PETYJIMPOBAHUS TIO TI0JI-
HOMY compoTuBlieHn0. OnHAKO TepBbhie
OIBITHI PabOTHI CUCTEMbI MMOKa3alu, YTO
XOPOIIIO pabOTAIOIIETO PETY/ISITOPA MOIII-
HOCTU HEIOCTATOYHO JUISI TTOTYYEeHUS XO-
po1mx pe3yasraToB. B utore MmonepHusa-
LMY JJIsT YCTAaHOBOK TTOJ00HOTO THUTIA PO-
JIUJIaCh CUCTEMa, YIMTHIBAOIIAst TEXHOJIO-
ruyeckue ocobeHHOCTH TIpoiecca. Ha-
MpUMEpP, CKOPOCTh HarpeBa MeTasia A0-
cturia 6°C B MUHYTY, YTO ITO3BOJISLIO BHE-
CTU KOPPEKTUBbBI B OCHOBHOM TEXHOJIOTH-
YeCKHUI mpolecc Ha 3JeKTPOIYyTOBOM Iie-
YU C LIEJIbI0 YMEHBILIEHUS PacXoaa OCHOB-
HBIX 9HeproHocuteneil. Ho Ha TOT MOMeHT
9KOHOMHUSI SHEPTOPECYPCOB He OblTa Ha-
CTOJIBKO aKTyaJIbHOM.

OCHOBHOM TOJTYOK K Pa3BUTHIO CUCTE-
MbI ObLIT JaH BO BpeMs Kpusuca 2008 roxa.
HMMeHHO Toraa crtano sICHO, 4YTO BOIPOC
3((HEKTUBHOTO MCIOJIb30BAHUST DHEPrO-
HOCHUTEJIel CTOMT OCOOEHHO OCTPO C TOUKU
3pEHUS BbDKUBAHUS PEANPUSTUS.

3AAAYMN, CTOABIUME

NEPEA PASPAEOTYMKAMM
Kpusuc noctaBui nepes pazpadoTymKa-

MU TIEPBYIO HEMPOCTYIO 3aa4y: HAUTHU My-

T, TTO3BOJISTIONINE d(PGHEKTUBHO CHUBUTD
MOTpeOJIEHUE SHEPrOHOCUTENE U TpU
35TOM HE YMEHBLUUTb OOBEMBI MPOU3BOA-
ctBa. Bropas 3agaya Obula MpoAMKTOBaHA
CJIOXMBIIEHCS CUTYyallUeH, KOTIa, C OMHON
CTOPOHBI, CTAJIO PE3KO MaAaTh KAYeCTBO M0-
CTaBJISIEMOT0 METAJLJI0JIOMA, a C IPYroi —
CYLLECTBYIOLME HA TOT MOMEHT CUCTEMBbI
YIPAaBJICHUS HE UMEJIU COBEPLICHHO HUKA-
KO aanTali UMEHHO K Ka4eCTBY MeTasl-
sonoma. TpeTbst 3a1aya — SKOHOMUS OTHE-
YIOPHBIX MAaTepUAIOB, TAK KaK B CTOMMO-
CTU Mepe/iesia METAJUIOJIOMA 3aTPaThl HA HUX
3aHUMAIOT OCTATOYHO OOJBLIYIO IOTTIO.
Jns1 pelileHusT 3TUX 3aaad ObUT HY>XKEH
HOBBII TIOAXO/I, M HAM YAAJIOCh €r0 HAWTH.

BbL10 MpUHSITO pellieHre CO30aTh CUCTEMY,
B KOTOPOIi Ipoliecc BeAeHHUsI IIaBKH SIB-
JISIETCSI caMOperyIupyeMbiM. Bropoe Baxk-
HOE pelleHNe — MOJYYUTh I0JIb3Y OT Bpe-
HBIX CTOPOH mpolecca. [t peanusanuu
000X 3TUX IPUHIUIIOB yIIPaBICHUS He-
00X0AMMO ObLTO HATU HOBBIM CIOCOO
oIpeeeHUsI pealbHOTO peXrMa paboThl
aaekTpoayroBoii meun. CyliecTByole
CIIOCOOBI, HAITPUMED METO/J] aHaIM3a Tap-
MOHUYECKUX COCTABJISIOLINX TOKOB, Aal0T
HEIOCTaTOYHO JOCTOBEPHBINA pPE3YJIbTaT.
HaiineHHblii HaMu cmoco® Ha TaHHbBIN MO-
MEHT SIBJIIETCSI HOY-Xay Hallleil KOMIIaHWUH,
He TpeOyeT HUKaK1X J00aBOUYHBIX arrapar-
HBIX CPEICTB U, KaK MoKa3aja MpaKkThKa,
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CNCTEMHAA4 MHTEFPALI,Mﬂ/METAJ'IJ'IYPFIASI

T03BOJISIET O0JIee TOCTOBEPHO OTPENENITh
PEXUMBI paOOTHI AITEKTPOIYTOBOI TIEUN.

HA3HAYEHME
U OYHKLMU CUCTEMBI

HasnaueHue HaIeit CUCTEMBI — YIIpaB-
JICHUE HE TOJIbKO MOIIHOCTBIO TYTH 3JICK-
TPOIYTOBOI YCTAaHOBKM, HO I BCEM KOM-
TUIEKCOM 000PYIOBaHUS TTeYH KaK eIMHO-
ro arperara. MOYyHKIIMOHAJIBHO CHUCTEMY
MOXHO pa30uTh Ha Ceaylolue OJI0KH,
KaXXZIpIii 13 KOTOPBIX BITOJTHE MOXHO pac-
CMaTpUBaTh KaK CAMOCTOSITEJIEHYIO CUCTE-
MY YIIpaBJICHMSI:
©® COOCTBEHHO PETYIISITOP MOIIHOCTH IyTH;
©® MOJYJIb BeICHUS Mpoliecca TUTaBICHNS;
@ PETYJISITOP YIPaBICHUSI Ta30KUCIOPOI-

HBIMU KOMOMHUPOBAHHBIMU TOPETKAMI;
@ crucTeMa YIpaBJeHHs Mogadyeii MHXeK-

LIMOHHBIX MaTepHUAJIOB;

@ PETyJISITOP YIPaBJICHUSI CHCTEMOI OUMCT-

KU OTXOJSILIMX Ta30B;

@ JICTEKTOp pexXKuMa paboThI ITeUN;

©® MOoyJib (POPMUPOBAHUS OTYETA TTIO TIPO-
1IecCy BeICHMUS TUIAaBKU;

©® MOJYJIb 3aMepa TeMIIepaTyphl MeTajlia B
ey,

©® MOJYJIb KOMITICHCAIIMM OTKJIOHEHMIT Ha-

MPSDKEHUS ;
©® MOJIYJIb KOMITEHCAIIN U Apeiicha mporop-

LIMOHAJIbHBIX KJIATIAHOB;
©® MOJYJIb ITOJTYYCHUS CUMMETPUH KOPOT-

KOI CEeTH.

OO6masg CTpYKTYpHasl cXeMa CHCTEMBbI
nokaszaHa Ha puc. 1, a OJJ0K-cxema KoM-
TUIeKca yrpaBjieHus — Ha puc. 2.

Perynsatop MOIIHOCTH OyTM yIIpaBisieT
MOIIIHOCTBIO, TIepeaBaeMoOi OT IyTM Me-
Tajuty u uaky. [IpuHoun ymnpabineHus —
paboTa ¢ peryaupoBaHUEM TI0 TTOAAepKa-
HUIO TIOJTHOTO cornpoTuBieHus nyru. [1po-

LIECCOM TUTaBJICHUST YIPaBISIeT
MOJYJIb BeJCHUSI TUIAaBKY, HAXO0-
TSIIIUICS B TIOMYUHEHUU IETEK-
TOpa pexxuma padoThl neuu. s
obecrieueHust BCIIEHUBAHUS
1IUTaKa ¥ HAKPBITHUS B HEOOXOIU-
MBIl MOMEHT JyT TIPUMEHSIETCSI
CcUCTeMa YMpaBleHUs TMomaveit
WHXEKLIMOHHBIX ~MaTepuaioB.
Jl71s1 iHTeHCUUKALIMK TIPOLIEC-
ca TUIaBJIeHUs UCTIONb3YeTCs CU-
CcTeMa yMpaBJIeHUs] Ta30KUCIIO-
POIHBIMU TOpPEeTKaMU, KOTOpast
paboTaeT B pexxuMe CIeKeHUsI 3a
MPOLIECCAMU, TIPOUCXOMISILIIIMU B
neyu. Takoli mpuHUMT yIpaBie-
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HMsI TIPUMEHSIETCSI BIIEPBbIE U MTO3BOJISIET
MUHHUMU3UPOBATh PACXOJI Ia3za ¥ KUCJI0poaa
3a CYET I0/1a4M TOJILKO TOrO MX KOJIMYECTBa,
KOTOpO€ HEOOXOIMMO ISl BEACHMSI IIPO-
Lecca riaBieHus. st KoMIleHcaluy OT-
KJIOHEHUST ITEPBUYHOTO ITUTAIOIIIETO HATIPSI-
JKEHUST UMEETCsI COOTBETCTBYIOLIASI CUCTE-
Ma. B mmojiHo# Mepe pon3BecT! KOMITeH a-
LIMI0, KOHEYHO Xe, He TOJIyYUTCsI, HO HaM
yIaJ0Ch MMHUMU3UPOBATh 3TH OTKJIOHE-
Hust. B Lensix peanuszauum nporecca odec-
IMbUIMBAHMUsI UCITOJIb3YeTCsI MOMLYJIb YITPaB-
JICHUSI pEXXMMaMHU Fa3004MCTKY, HEOOXOI -
MOCTb B KOTOPOM ITPOIMKTOBaHA T€M, YTO
TIPUHIIMIT PAOOTBI IO (PUKCHPOBAHHOM TIPO-
rpaMMme HEIIPMMEHUM B TIpOrpaMMe TUIaB-
JIEHUSsT, He MMEIOIIel KECTKUX YCTaBOK.

MUcnonb3YEMBIE
TEXHUMECKME CPEACTBA

3ajiaun, KOTOpbIE BO3/IATAIOTCS] HA CUCTE-
MY yIpaBJIeHHUsI, JOCTATOYHO CJIOXHBI, U
IUISI MX YCTICIITHOTO PEIIEHUSI MbI BHIOpAIN
IJIK dupmebr Siemens cepun S7-400 ¢ HO-
Mepowm mist 3akaza 6ES7414-3EM06-0ABO.

Puc. 2. Bnok-cxema KomnneKkca ynpasneHua

Ha puc. 3 mokazaH 3TOT KOHTpOJUIEp Ha
9Tare MOHTaxa B Ikad ynpasneHust. imest
2 MGaiiT BCTPOECHHOI MaMsITH IJIsT TIPO-
rpaMM 1 2 M6aiiT BCTpOSHHOM aMSITH 11T
JTaHHBIX, TpeOysT Bcero 135 He s BBITION-
HEHUS OTlepalliii C TUIABAIOLIECH 3amsTou,
nanHblii [TJIK o61amaeT BojiHe 1ocTaTou-
HBIMU pecypcaMu sl peaTnu3ally BCEro
KOMITIeKca yrpasieHust. [1ist moctpoeHust
CHCTEMBI 3aMepa TeMIepaTypbl Mbl IPUMe-
HWIY CTAHIUIO pacripenenéHHoii nepude-
pun ET200pro (Siemens) co cTeneHblo 3a-
wuThl [P67. BBUIYy C/I0KHOCTH alropurMa
YIpaBJIEHUS TSI €T0 peaau3aluy ObLT BbI-
OpaH s13bIK BeicOKOTO ypoBHsI CFC. B ka-
yectBe SCADA-cHcTeMBl UCIOIb3yeTCS
‘WinCC Bepcuu 7.0.

Brok-cxema mMomysisi mepBUYHOTO Tpe-
00pa30BaHMsI CUTHAJIOB TOKA U HaIpsiKe-
HUs TToKa3aHa Ha puc. 4. B kauecTse mnpe-
obOpasoBareJist Toka npumensiercss SINEAX
1552, a mpeoOpa3oBaTeisi HANPSDKEHUsT —
SINEAX US553. O6a Tumna rpeodpasoBare-

yI'IpO‘-IHéHHble BbICOKOMPOU3BOAUTENbHbBIE

693BEHTMHHTOprIE BCTPanBaeMble CUCTEMDI
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Puc. 3. Kontponnep S7-400 Ha 3Tane MOHTaxa

B WKad ynpasBneHus
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Puc. 4. bnok-cxema mopyna nepBU4YHOro
npeo6pa3oBaHuA CUTHANOB TOKA U HaNpPAXKeHUA

Jieil UIMEIOT BpeMsI MHTETPUPOBAHMUSI, PaB-
Hoe 50 mc. BeixomHoii curHan — 0...20 MA
TOCTOSIHHOTO TOKA.

ToKOBbIE CUTHAJIBI TIOCTYTIAIOT JUIst aHA-
JIOTO-1IM(POBOTr0  Mpeodpa3oBaHusl Ha
BXOJIHOM MOJIYJIb KOHTPOJIIEPA, B KAYECTBE
KOTOPOTO HCIIOJIb3YeTCs MOJY/Ib BBOIA
aHanoroBeix curHasioB SIMATIC SM 431
¢ HoMmepoM st 3akaza 6 ES7431-1KF20-
0ABO. JaHHBIil MOIYJTH XapaKTEepU3yeTCs
BBICOKOI1 CKOPOCTBIO TMpeoOpa3oBaHusl,
paBuoii 0,416 Mc @11 BOCbMU KaHAJIOB.
Hapsiny ¢ curHanamu Toka ¥ HanpsKeHUst
OH 00pabaThIBaeT CUTHAJIBI TaTYMKOB J1aB-
JIEHUSI Macjia B LIMJIMHAPAX 3JIEKTPOIOB,
CUTHAJIBI TOJIOXEHUS 30JI0THUKA THIPAB-
JINYECKUX KJTallaHOB U CUTHAJIbI C JaTYU-
KOB TIOJIOXEHUSI 2JIEKTPOIoB. biiok-cxema
OpraHM3alliy BBOJIa AHAJIOTOBBIX CUTHAJIOB
rnokaszaHa Ha puc. 5.

Jlanee yxxe onr(ppoBaHHbBIM CUTHAT 00-
pabaTbIBaeTCsl MPOrpaMMOil yIpaBJIeHUsI,
Ha OCHOBE 4ero (hOpMUPYIOTCS YITPABJISIIO-
1LMe BO3ACUCTBUSI, KOTOPBIE Yepe3 MOIYJIb
MdpPo-aHAJIOroBOro  Mpeodopa3oBaHuUs
SM 432 ¢ HomepoM Juts 3aka3a 6ES7432-
1HF00-0ABO monaroTcst HermocpencTBeH-
HO Ha MPOTMOPIMOHATBHBIC THIPABINYEC-
CKMe KJIaMlaHbl yIIPaBJICHUS CUCTEMON T1e-
peMelIeHUs JIeKTPoIoB. st Bcromora-
TEJIbHBIX CHCTEM, TaKMX KaK pEryJsitop
yIpaBjeHUs Ta30KUCIOPOAHBIMU TOPEII-

KaMU WJIA CUCTEMOM OYMCTKU OTXOISAIINX
ra3oB, YIPaBJSIIOLINE BO3ICICTBHS TIEpe-
natores o cetu Ethernet.

J1st cucTeM peryJiMpoBaHUsST BaXKHE -
LIMMU [TapaMeTPaMU SIBJISTIOTCSI MCTUHHbBIE
3HAYEHMsI aKTUBHOM Y peaKTHBHOM MOIII-
HOCTH, KO3(dUILIMEHTa MOIIIHOCTH, a TaK-
K€ OCHOBHBIX ITOKa3zaTellell KadecTBa
3JICKTPOHEPruu. B CBsI3U ¢ 3TUM B omu-
ChIBAEMOIi CCTEME MCITOIb3YeTCsI MHOTO-
(byHKIIMOHAIbHBIN M3MEPUTENIb ITapaMeT-
poB anekTpocett SENTRON PAC4200,
MONKJTIOYEHHBII Ha CTOPOHE BBICIIIETO Ha-
MPSDKEHUST  YCTAHOBKM — DJIEKTPOIEYH.
B kavecTBe KaHaIa TiepeIayu TaHHbIX UC-
nosib3yercss PROFIBUS DP.

BHewrnuii  Bua mkada peryisiropa
MOIITHOCTH TI0Ka3aH Ha puc. 6.

J11st MOMyJIsT BeIeHMsI TIpoliecca IiaBJie-
HMSI HaIlMcaHa CepBUCHas IIporpaMma,
MO3BOJISTIONIAsT  MPOM3BECTH  BBITPY3-
KY/3arpy3Ky MporpamMMbl IUTaBJICHUSI U3
KOHTpOJIJIepa, a TakKe COXPaHUTh IPO-
rpamMMy BO BHeIITHeM (aiijie 1 3arpy3uTh 13
¢haiiyia. DTUM JOCTUTACTCS UCKITIOUUTEIb-
HOE YI0OCTBO UCITOJIb30BAHUSI CHCTEMBI:
Terepb TEXHOJIOT MOXET caM CIIOKOWHO
CO31aTh U U3MEHUTD TIPOTPaMMYy TIIaBJIe-
HUST WU TIPOTPAMMY UTSI TOPEJIOK, HaXo-
IISICh B KaOWHETEe WJTU BOOOIIIE B IPYTOM I'O-
porne. [ns1 HarmMcaHUs CEPBUCHOU IPO-
rpaMMbI UCTTIOJIb30BaICS s13bIK Visual Basic.

Dyn KUUMOHMUPOBAHME
CUCTEMBI

B kauecTtBe mpumepa 15t 6osiee OTHOTO
MMOHUMAHUSI TIPUHITUIIOB PA0OTHI CUCTEMBbI
paccMOTpUM Mpotiecc (PyHKIIMOHUPOBAHUSI
BCEX OCHOBHBIX YaCTe! KOMIUIEKCa ITPY Be-
JICHUH TUTaBKU.

Jlanee 1o TEKCTy MOPIIMIO MeTaslia, 3a-
IPYXXEHHOTO B IeYb IS pacIulaBJIeHUsI,
OyzeM Ha3bIBaTh KOP3UHOIA.

dtan 1 - nnaBneHue Nnepeomn
KOP3UHbI

IMocne 3aBeplleHUsT 3aBaIKM CHCTEMa
YIIPaBJICHNUS BCTIOMOTATEIbHBIMU MEXaHM3-
MaMU 3aKpbIBaeT CBOJI Ieun. Benen 3a mona-
Yeli BBICOKOTO HaIpsKeHUs1 Ha TpaHchop-
MaTop U MOSIBICHUEM pa3pelliaroiinX CUr-
HAJIOB PETYJISITOP MEPEXONT B aBTOMATHYE-
ckuit pexxum. Cpasy 1ociie BKJIIOUESHUST Bbi-
COKOBOJIBTHOTO BBIKJTIOUATEJIsI CCTEMA ITPO-
BepSIET LIEJIOCTHOCTh U3MEPUTENTbHBIX LIETIO-
YeK TOKA U HaTIpsbKeHus. B cydae momoxu-
TEJILHOTO pe3yJibTaTa 3aIyCcKaeTcsl poBep-
Ka LIEJIOCTHOCTY TMIPABINYECKOM CUCTEMbI
IUIS1 IPEIOTBPALICHHUS TIePeKaYMBaAHUST CO-
NEPXKUMOTO TUIIPABIMYECKOro 0aka Tof
eyb u3-3a nedekra Ha TuHuu. [pu yeren-
HOM 3aBepIlIeHUH TeCTa PETyJIsITOp MepeBo-

Mopynb BBOAA aHANOrOBbIX CUrHAN0B
SM 431 koHTponnepa S7-400

R

o——o

© @2

=)
& S = = = <
< Q = ==
T (=% T I <

> =
4 X == £3 28
=< X< TE< Xo< X Sm
2= S = I = cg= S 2o
o co ERSE=) S 8o S <+
SN SN S XN SEN 2%
< TN s = F cZ
oy = gﬂ-: o =S TW
So S T S5~ SE |
= = S= = =2
S g 5 58
S S S O ®

S &

Puc. 5. bnok-cxema opraHusauuv Beoaa
aHaNoroBbIX CUFHANOB B KOHTposnep S7-400
yepe3s Moaynb SM 431

Puc. 6. BHewHuit Bua wkaca perynatopa
MOLYHOCTU

JIATCS B PEKUM 3aXkuraHus ayru. Jius mo-
CTVDKEHUST MaKCUMAaJIbHOM CTaOMIM3alun
JIyTW B 9TOT MOMEHT UCTIOJIb3YeTCS CIIeLM-
JTbHBIA AJITOPUTM, TTO3BOJISIIOLLMIA HE TOJIb-
KO OBICTPO 3aKeUb U CTAOMIU3UPOBATh AYTY,
HO M MaKCHUMaJbHO OBICTPO TOIPY3UTh
9JIEKTPOIBI B METAJUIOIIMXTY. DTO HEOOXO-
JIMUMO J171s1 00eCTIeYeHMSI 3alIUThl OTHEYTIOP-
HOT'0 MaTepuajia Majloro cBojia OT BPETHOTO
u3nydeHusi ayr. C MOMEHTA 3aKUTaHMsI Ty-
M HauyMHaeT padoTaTh MOMYJb BEICHUS
TJIaBKU, BBITIOHSIS 3aJI03KEHHYIO ITpOrpam-
My. Bcero TexHogormyeckux mporpamm
TUIABJICHUS TIITh, KaXK1asl BKJIIOYAeT I1aB-
JIEHHE OT 2 10 S KOP3UH, PeKUM papruHUPO-
BaHUs MU YCKOPEHHBII HarpeB. AJITOPUTM pa-
OOTHI SIBJISIETCS] HAILIMM HOY-Xay, OH I03BO-
JIsieT TMOKO paboTaTh Kak B KIaCCHUYECKUX
peXMMax IO M3PACXOJOBAHHON SHEPIUU,
TaKk U B PeXMMe «IIIaBKa YIIpaBJsieT caMa
co0boit». Kak TOJIbKO OJMH U3 3JIEKTPOIOB
JIOCTUTaeT >KUIAKOW BaHHBI, PETYJISTOP
BKJTIOYAET MOIYJIb CAMMETPUPOBAHUS TIEUH,
yMeHbIast 3G deKT «IKoi» (hasbl (epeHoc
MOIIHOCTEI MEXIy 2JeKTPOAaMU Pa3HbIX
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(a3 n3-3a OTCYTCTBUSI CUMMETPUM KOPOT-
KO CeTH WU TOCTATOYHO OOJTBIION pa3HU-
LIbI JUTUHBI 271eKTpoaoB). Jlo MOMeHTa Kaca-
HUS TIOOBIM 3JIEKTPOIOM XKUIKOTO MeTaslia
MOXKHO CKa3aTh, YTO CTEHBI TIEYH U CBOJL ObI-
JI1 9KPaHWPOBAaHBI METAJUIOIINXTONH OT
BpeqHOTro u3nydyeHus ayr. OmTHOBPeMEHHO
BKJIIOYAIOTCSI WHTETPAIbHBIE PEryJIsITOPhI
IUTST JOCTVXKEHUST MAaKCUMAaTbHON CTaOMITb-
Hoctu ayru. OMHAKO eCiIy MPOU30UAET 00-
BaJI IIMXTHI WX KaKasi-To U3 a3 mepeiner B
PEKIM TOPEHUST MEXKITY SJIEKTPOJIOM U TBEP-
IOV METaJUIOLIMXTON, MHTErpajibHAsl YaCTh
perynsitopa otkmountcst. [locie noctike-
HUSI BCEMU TpeMsl DJIEKTPOAAMU XKUIKOM
(a3bl, B 3aBUCMIMOCTH OT CTAOUIBHOCTH TO-
peHMsI AyT MOXKET ObITh BKITIIOUEHA CUCTEMa
WHXeKUUU i1 hOpMUPOBAHUST BCTIEHEH-
HOTO 1IUIaKa, YTO AACT JOTMOJHUTEIbHYIO
CTaOWJIBHOCTD U 3alIUTY MEYU OT U3Tyde-
Hus. PaboTa ra30KUCIOPOIHBIX FOPEIOK B
OTPOMHOIA CTETNEHU 3aBUCUT OT CHUCTEMBbI
yrnpasieHust. Y 3mech Mbl TOXe MPUMEHWTN
Hallle HOy-Xay, KOTOpOe MO3BOJISIET TEXHO-
JIOTY TPETPUSITUSI HACTPOUTD PEXKUMBI pa-
0OTBI TAa30KMCIOPOTHBIX TOPEIOK OT KJlac-
CHUYeCcKoro (Mo M3pacxon0BaHHOM SHEPTUH)
[0 aJanTHBHOIO, KOraa padboTa ropeiku
YIIPaBJIsieTCsl B 3aBUCUMOCTH OT MIPOLIECCOB,
MpoUCXOIIMX B eur. OCHOBOI COOTBET-
CTBYIOLIMX 9TUM PEXMMaM aJrOPUTMOB SIB-

LUMINE@

POWERED BY ';e_l" Benen

BOEHHbLIE CUCTEMbI

0OULMANbHbLIA ANCTPUBELIOTOP NPOAYKLIUKM LUMINEQ

TPAHCMOPT

JISTFOTCSI CUTHAJIBI OT MOJIYJISI IETEKTOpa pe-
XuMa paboThl Teyu. XOTeJoCh Obl OTME-
TUTb, YTO MbI HE UCIMOJIb3YeM TapMOHMYE-
CKMI aHAJIM3 TOKA WM HaMPsDKeHMs, HO Me-
TOM, SIBJISIFOIIMIICS] HAILIUM HOY-Xay, O3B0~
JISIET JOCTATOYHO JOCTOBEPHO OMPEACIUTh
pexuM padoThl Teyn. Moayiab BeaeHUs!
TJTAaBKY MPU COOTBETCTBYIOLLIEN HACTPOIKeE
B COCTOSIHUM TOCTOBEPHO OMPENEIUTb MO-
MEHT 3aBepILIEHUS TUIaBIeHUsT KOP3UHBI. To,
YTO OOBIYHO CTajIeBap AeIaeT Ha CIIyX, Cly-
111281 TieYb, CTaJI0 HEOThEMJIEMOI YaCcThIO pa-
OOThI Hallleil CUCTEMBI, U B 3TOM €€ YHU-
KaJIbHOCTb. biiaromapst Takoii 0coGeHHOCTH
JUTST amariTaliK K KayecTBY JIoMa He Hazlo Jie-
JIaTh a0COJTIOTHO HUYETO — CHCTeMa CIeaeT
BCE cama, ONMpasiCh Ha MPOrpaMMmy, Harm-
CaHHYIO TEXHOJIOTOM TIPETIPUSITHS.

dransl 2, 3, 4, 5 - nnaBneHue
OCTANbHbIX KOP3UH

DTU 3TaIbl MAJI0 YeM OTJIMYAIOTCA OT
OIIMCAaHHOTO II€PBOIO ITaria. EI[I/IHCT—
BEHHOC, YTO XOTECJI0CH OBl OTMETUTDB, 3TO
BO3MOXHOE€ BapbMpPOBaHUEC KOJIMYECTBA
KOP3WH OT 2 10 5 BBUIY Pa3IUYHOIO Kaye-
CTBa ME€TaJlytojioMa. HJ'[H obecrieyeHus Ta-
KOl BO3MOXHOCTU CHCTEMA CIIOCOOHA
O4YeHb T'MOKO nepecrpanBaTbCia, MaKCH-
MaJIbHO 6LICTpO aaarTUpysaAChb K UBMCHAIO-

HIMMCA YCIIOBUAM.

YETKO $SCHO

MENLIMHA

dranbi 6 u 7 - padpuHupoBaHue
U neperpes

OTta (paza 06pabOTKU XapaKTepHa TeM,
YTO TOPEHUE 3JIEKTPUYECKOI TYTU MPO-
HUCXOIUT YK€ MEXIY 3JIEKTPOJIOM U TIO-
BEPXHOCTBIO KUAKOro MeTaiia. Kak u3-
BECTHO, B 3TOM cJiyyae ayra He TOPUT
YCTOMYMBO, U C LIEJIbI0 00ECTIeYeHUsI CTa-
OWJIBHOCTM HCITOJIb3YETCSI CUCTeMa WH-
SKEKLMU BCTICHUBAIOIIMX MaTEPUATIOB JIJIsST
MOJIyYeHUs] BCIIEHEHHOTO 11IJIaka B MEYHU.
YrpaBieHUe CUCTEMOI MHXEKIIMU TPO-
HMCXOIUT aBTOMAaTUYECKHU, OMMPAasiCh Ha
JaHHbBIE JIETEKTOPa pexkuMa paboThl Meun.
DD hHEeKTUBHOCTh TaKO CUCTEMBI 10CTa-
TOYHO BBICOKA: Jyra MEePexXOIUT B JTMHEH-
HbBI PEXUM TOPEHUSI, U BTO TOBBIIIACT
o6mmit KI1J1 yctanoBku. B aToM pexkume
MPaKTUYECKU BCeraa BKIIOUEHbI MHTET-
pajibHble DPEryJasiTopbl, KOHEYHO, €Clu
MpoLece T0CTaTOYHO cTabuiieH. [Tpu mpa-
BUJIbHO BBIOPAHHOM MTpOrpaMMe yrpasJie-
HMSI PEXUM MeperpeBa MOXeT U He MoTpe-
ooBatbes. Ilocne mpoBeaeHUsT XUMUYE-
CKOT0 aHaJIM3a MeTalJla U JOCTUXKEHUSI 3a-
JNaHHOU TeMIepaTypbl MeTaJl TOTOB ISt
noceayoouieii 00paboOTKM B IeUr-KOBIIIE.

OCOBEHHOCTHU NPOEKTA
Ha PBIHKE CYILIECTBYET OOCTATOYHO
0OJIBIIIOE KOJIMYECTBO pSIHeHI/IfI JJIsl CUC-

BE3OINACHO

- \
SNPOMbILUINEHHAS
ABTOMATM3ALINS

INEKTPONIOMUHECLEHTHbBIE
aucnnen LUMINEQ

+ HU3kuii ypoBEHb 3NEKTPOMArHUTHOTO U3NYHEHUS
+ YCTOWYUBOCTb K YAAPHLIM U BUGPALIMOHHBIM BO3CACTBUAM

+ PaclUMpeHHbIiA AnanasoH paGoyux Temnepatyp
-60...+65°C (Mogens EL640.480AMBETL)

» BbICOKan KOHTPACTHOCTbL M306paXeHUA
« [Llnpokui yron o63opa >160°

» Bpemsa oTknuka <1 mc

- CpenHee Bpema 6e3oTkasHoid pa6otel go 100 000 4
» BbICOKan napameTpuyeckan ycTOMYNBOCTL:
6onee 75% nepBoHa4yanbHOM APKOCTU COXPAHAETCH
nocne 10 net akcnnyarawyuu
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Pacxop
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Temnepatypa, °C
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@ Bpems noj TOKOM

Homep nnaskn

@ Pacxof aNeKTPO3Heprum

Puc. 7. Tpadmkm, UAnIOCTpUpYIOLLME SKOHOMUYECKUI I EKT OT IPUMEHEHMUA KOMNNEKCA YNPaBAeHUs.

3pech XENTbIM LBETOM BbleNeHbl CMeHbI, pa6o1'a3ume C BBEAEHHbIMYU B ACTBME CUCTEMAaMU KOMAEHCaLuu

TeM YIpaBJIeHUS 3JEKTPOAYTOBBIMU Tie-

YyaMu, M KaXIblii MPOU3BOAUTEND 3asIB-

JISIET, YTO UMEHHO €TI0 CUCTeMa JIy4lle, YeM

cucrteMa KOHKYpeHTOB. YToObl He ObITh

TOJIOCJIOBHBIMU B OLIEHKE OMUCAHHOTO

JaBaiiTe pacCMOTPUM, UTO

WMEHHO B HEM MO3BOJSIET PELIUTH MO-

CTaBJIEHHbIE Mepel pa3paboTurMKaMu 3a-

Jlauyu, OMMpPasiCh IMPY 3TOM JIMIIb HA T€ €TI0

0COOEHHOCTH, KOTOPbIE NMTPUCYIIN TOJTBKO

MpPeACTaBJIeHHONH CUCTEME U TOTOMY He

MOTYT ObITh 3aJ€CTBOBAHbI B CUCTEMaX

PeryJMpoBaHUsl IPYTUX MPOU3BOIUTEIIEH.
Haunb6onee maciirabHast 3agadya — KO-

HomusI pecypcoB. [lon pecypcamu moapa-

3yMEBAIOTCS TIPEXKIe BCEro IHEpropecyp-

Cbl — 2JIEKTpUUYECKasi dHEpPrus U Takue

9HEProHOCUTEN, KaK TPUPOJIHBIN ras, a

TaKXe K pecypcaM OTHOCSITCSI KUCIOPOI,

CKaTbIi BO3MYX, MOPOIIKOOOPA3HBIi1 yIie-

pon ays BayBaHus. B mensix skoHoMuu

9JIEKTPOSHEPIUU U APYIUX PECYPCOB B

MPOEKTe MPUMEHSIOTCSI:

@ cienslias CucTeMa BelleHUsI Tipoliecca
TU1aBaeHus (KJIaCCUUYEeCKUM TTPUMEpPOM
SIBJISIETCSI CUTYyallMsl, KOT/1a HEJOCTAaTOU-
HO TOJIHOE pacIlIaB/ieHue Mpeablayei
MOpLMU MeTasula MPUBOAUT K HETIOJTHO-
MY pacIuUlaBJIeHUIO TEKYIleH MopLuu, B
UTOTE MPOLIECC 3aTSITUBAETCS TI0 BpeMe-

IIpo€KTa,

HU, ¥ TIepepacxol 3JIEKTPOIHEPTUU MO-
JKeT cocTaBIIsATh 0onee 10% — K coxane-
HUIO, MOJOOHYIO CUTYyallUIO AOTYCKAIOT
CHCTEMBI BEIeHUs TIpoliecca ILIaBie-

HUSI, paboTallIMe IO KJIACCUYECKU
MPUHSTOMY MPUHIIUITY);

® TIPUHIIAIT CHMMETPUPOBAHUST KOPOTKO#
CeTH, TIO3BOJISIIONIMI Gosiee paBHOMEP-
HO BBOJIUTh MOILIIHOCTb B IIPOCTPAHCTBO
Me4M, yMEHbIIIAsl BEPOSITHOCTD MOSIBIIE-
HMSI «XOJIOMHBIX» 30H (ITpobJieMa Halu-
YU B IPOCTPAHCTBE TTEUYU «XOJOTHBIX»
30H KJIaCCUYECKU pelliaeTcs MyTéM 3a-
BBIILICHUST HOPMBI 3JICKTPOIHEPTUH, HE-
00XOIMMON /IS TapaHTUPOBAHHOTO
pacriiaBaeHUs MOPLUU METaJlIa);

@ yIpaBJisieMble MHTEIPAIbHBIC PETYJISITO-
pBI, TIO3BOJISIIOLIME TMOJYYUTh TMOBbI-
HMIEHHYIO CTAOMJIBHOCTD 3HAUEHUST TTOJI-
HOTO COMPOTUBICHUS JIYTU U, KaK CJIC/I-
cTBUE, 00ecreunTh 0oJiee MOJTHOE UC-
0JIb30BaHKE aKTUBHOW COCTABJISIIOIIEH
MOIIIHOCTU (TIPaKTUYECKU BCE COBpE-
MEHHBIE PETYJIITOPBI MOIIIHOCTH, pabo-
TaloIIKe MO MPUHIUITY TIOJTHOTO UMIIe-
JaHCa, UMEIOT UHTETPaIbHbIN PEryJisi-
TOP, HO 3a4acTyIO ITPU BBOJIE B IKCILTya-
TallMI0 MHXEHEP-HalaJuuK BKJIHOYaeT
TOJIBKO TMPOTOPIMOHAIBHYIO 4acTh —
JUTSI 9TOTO €CTh LIEJIbIN PSiI MPUYKH, pac-
CMOTpPEHHE KOTOPBIX BBIXOIMT 32 PAMKU
JIAHHOI CTaTbN);

® r1OKOe yIpaBIeHUE CUCTEMOI OYMCTKY
OTXOJISIIIIUX Ta30B, MO3BOJISIIOIIEE UC-
KJIIOYUTh PEXUMBI Pa0OThI, B KOTOPBIX
MOJIE3HOE TEIIO U3 MTPOCTPAHCTBA Meun
MPOCTO BBHIBOJAUTCS B aTMochepy n3-3a
HEIPaBUIBHOTO PEKMMa PabOTHI JILIMO-

COCOB (3a4acTylo MHXeHep- TeXHOJIOT,
MPOU3BOISIINI HACTPOUKY PEXNMOB
paboTbl Tedu, MpoCcTO He obpaluaeT
BHUMAaHUS HA CUCTEMY OTBOJA OTXO[ISI-
[IUX ra30B, WJIK HACTPOKa MPOU3BO-
IATCS TI0 KPUTEPUIO «HET BBIOPOCOB
MBUTA U3 TIEYU — XOPOIIIO0»);

@ PETYJISITOPHI YIPaBIEHUST Ta30KUCIIO-
POIHBIMU TOpeNKaMu, paboTaroIIne ¢
00paTHOI CBSI3bIO OT MPOIIECCOB, TIPO-
HCXO[ISIIUX B IMEYU (3TO TTO3BOJISIET CO-
KpaTUThb BpeMsI, HEOOXOIMMOe TSI pac-
MJIaBJIeHUs] TIOPLUWK MeTasuia, u Oolee
PaBHOMEPHO pacIpenenuTh Terio B
MPOCTPAHCTBE MEYU, yMEHbBIIasi BEPO-
SITHOCTD ITOSIBJICHUSI «XOJIOIHBIX» 30H).
Xotenoch Obl JOMOMHUTH, YTO 3adayu

aJlanTayy K Ka4eCTBY METAIONIOMA U 9KO-

HOMUU OTHEYTNOPHBIX MaTepUajioB B TOM

VIV UHOM CTETIeHU PellaloTCs IIePeurclieH-

HBIMU COCTaBJISTIOIIMMU CUCTEMBI YTIpaBJie-

HUSI, M HAWTYydIInid 2¢@eKT ToCTUraeTcs

MpU UX KOMIUIEKCHOM WCIOJb30BAHUMU.

OrnucaHHast B CTaThe cUcTeMa OyJIeT B MOJi-

HOM 00BEME YCTaHOBJIEHA Ha 3aBOJIE XOP-

Barckoii kommnanuu Adria Celik (r. Criur).

DKOHOMUUECKUNA DDDEKT
OT NPUMEHEHUA KOMMNJNEKCA
YNPABJIEHUA

J1y1st IpoBeIeHWST UCTTBITAHUI KOMTLUIEKC
OBLT pa3BEPHYT Ha DIEKTPOCTATTUIABUIb-
HOIi TeYr TIepeMEeHHOT0 TOKa EMKOCTBIO
50 ToHH. [1leus ObLIa 0OOPYIOBaHA TpEeMsI
KOMOMHUPOBAHHBIMU Ta30KUCIOPOIHBI-
MU TOpeKaMU MOITHOCThI0 3 M BT kax-
Jast ¥ yCTAHOBKOU MHXKEKTUPOBAHUS yTJie-
pona. MourHocTh TpaHchopMmaTopa co-
craBisa 43 MB-A.

DKoHOMUYECKMI 3(D(HEKT OT mpruMeHe-
HUST KOMITIEKCa XOPOIIIO JeMOHCTPUPYIOT
rpaduKu, mpeacTaBieHHbIC Ha puc. 7. s
UX TIOCTPOEHMST ObUTH MCTIOTH30BAHBI IaH-
HbIe 3a 4 THSI TOCMEHHOI paboThl. Pabota
ObLJIa OpraHM30BaHa B 3 CMEHBI I10 § YacoB
kaxas. [lepBasi u TpeThst cMeHBI paboTa-
JI1 B OOBIYHOM pEXMMe, a BTOpasi — C BBe-
NEHHBIMU B JEHCTBUE CUCTEMaMU KOM-
muiekca ynpasiaeHus. Ha rpaduke 1 moka-
3aHa 3aBUCUMOCTb TeMIIepaTyphl BbITycKa
MeTajsla U pacxoma Kuciopona. BugHo
CHUXXEHUE MOTPebIeHUsT KUCI0poaa pu
MPaKkTUUYEeCKU HEM3MEHHOU Temmeparype
BbInycka. Ha rpacduke 2 nokazaHa 3aBu-
CUMOCTb BPEMEHH MOJ TOKOM M pacxona
9JIeKTPOIHEPT MU Ha pacIliaBleHNe OMHON
TOHHBI  3arpy>keHHOrO  MeTaJloJioMa.
31ech TakKe BUIHO, YTO MPU MpaKTUye-
CKM HEM3MEHHOM BpPEMEHU paboThl TMOJ
TOKOM TPOMCXOOUT CHUXEHHUE pacxona
3JIEKTPOdHEPIrUu. @

E-mail: regulation@yandex.ru
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