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CHCTEMHAS HHTETPALHA

8 XHMHYECKAS NPOMbIWNERHOCTD

6arapem

Cucrtema ynpaesneHus _
KOMIMJIEKCOM KOKCOBOM

Bukrop Bepemerko, Bnagummp 3amorunmk, AnHa LepkceH, Makcum baxapes,
Anexcanap Abpamos, Anekceri Bepemerko, AnekcaHap Lémmn

20

B cratbe onuceieaetcs ACY Tl komnnekca kokcosoi 6atapen. [laHHas cucteMa BkaoyaeTt
B ceb6s HECKONbKO COMOCTOSTENbHbIX NPOM3BOACTBEHHBIX 06bEKTOB, 0ObEAMHEHHBIX B €AMHYIO
CeTb U CBA3AHHBIX APYT C APYTOM MO TEXHONOIMYECKOMY LUMKNY. Pag ocHOBHBIX 3aaa4 cucTeMbl

ynpaeneHus pelwaetcs cpeactsamm SCADA GENESIS32.

BBEAEHME

OHUM M3 MacCIITAOHBIX MPOEKTOB, BbI-
nojHeHHbIX 3A0 «TsKmpomMcepBUc» (To-
pon HoBoky3Helk), cran mpoekt ACY
TII xomrmaekca KokcoBoit OGatapen N 5
Ha OAO «AnTait-Koxkc» (ropox 3apuHCK).
20 okTs16pst 2006 roma 3TOT KOMILIEKC
CIaH B TMPOMBILUICHHYIO 3KCIUTyaTaluio
(puc. 1).

OAO <«Anraii-Kokc» Mpou3BOIUT XU~
MUYECKYIO epepaboTKy KAMEHHOTO YIJis,
B pesyJibTaTe KOTOPOW Hapsily ¢ KOKCOM
MOJIy4al0T BbICOKOKAJIOPUIHBIA KOKCO-
BbIil Ta3. Pa3HOOOpa3Hble XMMHUYECKHE
MPOAYKTHI, colepxkaliuecss B KOKCOBOM
rase, SIBISIIOTCSI OCHOBHBIM CBIPbEM ISt
MHOTUX MPOU3BOJICTB.

Kokc ucnonb3yercst pu BbITUIABKE Yy~
I'yHa B JOMEHHBIX reyax. OT ero cBOWCTB
B 3HAYMTEJILHOI CTENEHU 3aBUCST TEXHU-
KO-9KOHOMHUYECKHE IM0Ka3aTeau padboThl
noMmeHHo# neuu [1]. s Toro 4To0bl 10-
OUTHCSI BBICOKOTO KavyecTBa KOKca, MpH
CTPOMTENILCTBE HOBOI COBPEMEHHOI KOK-
coBoii Oatapeu (KbB) Obuta mocraBieHa
3a1aya: o0ecrneyuTbh HaaExHoe Oecriepe-
0OiiHOE ynpaBJeHHUE BCEM KOMILIEKCOM,
HauyMHasi OT MOJATOTOBKHU ChIPbSl U 3aKaH-
YUBasi OTTPY3KOii TOTOBOW MPOLYKLIMH.

3ApAuM
OCHOBHbIE 33/1a4M, [TOCTABJIEHHBIC TIe-

pen ACY TII:

® yrnpaBjieHUEe MEXaHU3MaMU TMOTOYHO-
TPAHCTOPTHBIX CUCTEM YTJIEMOJTr0TO-
ButesbHOro 1exa (YIIIl) u kokcocop-
TUPOBKH;

® cOJoKMpOBaHHasi paboTa KOKCOBBIX
MallIWH;

Puc. 1. 0A0 «AnTain-Kokc»: KoKcoBas
6arapesa N2 5

@ HEeNnpepbIBHbIM KOHTPOJIb U aBTOMAaTU-
YecKoe yrpaBjeHne 000TrpeBOM KOKCO-
BOM T1eYu;

® KOHTPOJIb U aBTOMATUYECKOE PEeryJiv-
pOBaHME OCHOBHBIX TEXHOJIOTUYECKUX
MapaMeTpoB Ha yJacTKax nepepaboTKu
KOKCOBOTO Ta3a;

® [[MarHOCTMKA U apXMBUPOBAHME OTKa-
30B 00OpYIOBaHMsI, TIPEACIbHBIX 3Ha-
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CUCTEMHAA4 VIHTEFPALI,MFI/XMMM‘-IECKASI MPOMBIWINEHHOCTDb

VINENOATOTOBUTENBHbBIN LIEX

KOKCOBAA BATAPEA (KE)

KOKCOCOPTUPOBKA

KOKCOBAA PAMIA

BATOHOOMPOKWbIBATE/b
BbIFpy3Ka yms
3AKPbITbIN CKNAL YINA
Apo6neHue, 04UCTKA, XpaHeHue yms

[I03ATOPbI

COCTaB/IEHME WNXTbI NO 33AaHHbIM
YCNOBUAM

YI0JIbHAA BALLHA
TPaHCMOPTMPOBKA U XPaHEHUE WUXTbI

YEHMI1 TEXHOJIOTMYECKUX MMapaMeTpoB,
OIOBEILIEHHUE TIEPCOHAa;
©® apXUBUPOBAHUE COOBITUIA, CBSI3AaHHBIX

C ICUCTBUSIMU MIEPCOHAIIA;
® oOecreyeHre BO3MOXHOCTU PYYHOTO

WA IUCTAHIIMOHHOTO yIPaBICHUST Me-

XaHU3MaMM;
® JUTMTEIbHOE XpaHeHME apXMBHOW MH-

(dopMalum Ha cepBepe ¢ 00ecIeueH -

eM pPa3JUYHOTO YpPOBHS IOCTyna K

IaHHBIM OIIEPAaTMBHOTO, TEXHHUYE-

CKOro M aJAMUHUCTPATUBHOTO IepCo-

Haja, CoO3JaHue Pa3IUYHBIX OTYETHBIX

dopm.

ITo 3amannio OAO «Anraii-Koke» cre-
muanucramu 3A0 «TsknpomcepBUC» Obl-
JIM BBIMOJHEHBI CIeIy0IIe padoThI:
® pa3paboTKa MPOEKTHON HTOKYMEHTa-

11K,
©® M3rOTOBJICHNE U TIOCTaBKa IIKadoOB C

KOHTpoOJJIepaMy, KOMIbIOTEpaMHU U

KOMMYTAallUOHHBIM  000pYyJd0BaHUEM

111 THGOPMALMOHHON YIpaBIsIoei

ceTu;

@ 1ep-MOHTaX M IMyCKOHATaI0YHbIE pa-

OOTHI;
® c1ava 00beKTa B 9KCIUIyaTaluio.

TEXHONOIrMYECKUE YHACTKM
KOMMNJEKCA U TEXHUYECKOE
OBECNEYEHME ACY TN

XapakTepuctuka o6bekTa
ApXxuUTeKTypa CUCTEMBbI YIpaBICHUS

KAHTOBOYHOE YCTPOCTBO
ynpasneHue oborpesom 6arapeu

KOKCOBbIE MALUWHbI

3arpy3Ka LWKXTbl, BbITPY3Ka
1 TPAHCMOPTMPOBKA FOTOBOTO KOKCa

TYWWTbHAA BALLHA
MOKpOE TylleH!e ropAYero Kokca

BCIMOMOTATE/IbHBIE MEXAHU3MbI

ynpasjiieHue Hacocamu
U BEHTUNIALUMOHHBIMU CUCTEMAMM

OBBEKTbI XMMWUYECKOIO VIABJINBAHUA

MALLWHHbIN 3AN1

yaaneHue rasa u3 Kb, nepsuuroe
OXnaX/eHne KOKCOBOro rasa

HACOCHAA KOHLEHCALIW

yaaneHue CMoJibl U3 KOHAeHcaTa
KOKCOBOrO rasa

AMMMAYHASA YCTAHOBKA
yaaneHue aMmmMmuaka 13 KOKCOBOro rasa

Puc. 2. ApxutekTypa cuctembl ynpasneHus

06beKTaMMu KoMNIeKca

TexHunueckue cpepcrea

CrpykrypHas cxema ACY TII kom-
IJIeKca KOKCOBOI OarapeM IMOKa3zaHa Ha
puc. 3. bonbioe KoJauyecTBO OTAEIbHBIX
00BEKTOB C Pa3IMYHBIMU MEXaHU3MaMH,
TeXHUYCCKMMU 3adadyaMyd M YCIOBHMSIMU
SKCILIyaTally 00yCIaBIMBAET UCIIOIb30-
BaHUE O0OPYIOBaHUS Pa3IUYHBIX (DUPM:
Schneider Electric, ABB, Icos, Rittal,
APC.

Ha Bcex yyacTkax KoMIuiekca IpuMe-
HEHbl MpPOrpaMMUpyeMble JIOIMYEeCKUe
koHTpoJiepsl (PLC) Modicon TSX Quan-
tum. IToCTbl ¥ TyJIBTHI YIPaBACHUS OIle-
paTopoB 0GOPYIOBAHBI MPOMBIILIEHHBI-
mu Kommbeiotepamu (ITK) ROBO, otse-
YalolMMU TpeOOBaHUSIM MOHTaxa B 19"
croiiku. st ympaBieHHsT KOKCOBBIMU
MalllMHaMM B MX KaOMHaX YCTaHOBJICHBI

NPUEM NOTYLIEHHOTO KOKCA,
TPaHCNOPTUPOBKA HA COPTUPOBKY

CKJTAZ, FOTOBOM NPOAYKLIMN

pasgeneHue KOKca no hpakumusm,
TPaHCNOPTUPOBKA Ha CKNaA
N K MECTY MOrpy3Ku

OTIPY3KA KOKCA B BATOHbI
norpy3ska rotosoit NpofyKLuu

KUAKOKPUCTANIUYECKNUE TTaHCIU Ma-

gelis. TexHoyiornueckasi ceTh BBITTOJHEHA
C MIPMMEHEHWEM KOMMYTAaTOpPOB U TpaH-
cuepoB 499-NOS-271-00, 499-NES-
181-00, 499-NTR-101-00, a Takxe BoJO-
KoHHo-onTuyeckux (OKbBT1-07) u snek-
Tpuueckux kabeneil. CeTb KOMILIEKca
uMeeT BbIxoJ Ha ypoBeHb ACY mpeanpu-
satusi. Bcé obopynoBaHue pa3Melaercsi B
mkadax Rittal co crenenbro 3amutbl IPS5
(puc. 4). Llkadsr PLC snexkTpoBo3a u
TTK pomnosHUTEbHO 000pPYIOBaHbl KOH-
IULIMOHEPaMU M UCTOYHMKaMK Oecriepe-
ooitHoro nutanuss APC Smart-UPS. [nsa
yIpaBJieHUsT TPUBOJAMM ITOCTOSTHHOTO
TOKa HCIIOJIb30BaHbBI TIpeoOpa3oBaTeIn
DCS800.

Ha koxcoBoii 6atapee U yyacTkax Xu-
MMYECKOTO YJIaBIMBAHUS HMCIIOIb3YIOTCS
JIaTYUKU U Tpubopbl MeTpaH, a Ha yJacT-
K€ KOKCOBBIX MalllMH — AaTyuku Amedas.

MporpammHoe obecneueHue

[Iporpammuoe obGecrneueHue misi PLC
paspaboTaHo ¢ momolibio maketa Concept.

3agaun cOopa U apXUBUPOBAHUS IaH-
HBIX, a TAKXE peau3alliy OIepaTUBHOIO
IUCIIETYEPCKOTO YIIPABIECHUSI DPEILEHbI
npu oMol KomrnoHeHToB SCADA-ma-
keta GENESIS32 (dupma Iconics). Tak,
9KkpaHbl SCADA-cucTeMbl BBIITOJHEHbBI U
MOAAEPXUBAIOTCSI CPEACTBAMU TPUIIOKE-
Hust GraphWorX32 (GWX32-V7.2).

oobekTamu Komriekca Kb Noe 5 mpen- Tabnuya 1
craBiieHa Ha puc. 2. Kaxnpiii u3 yyact- Pacnpepenenune curHanoB cUCTeMbl YNpaBneHUsA NO y4acTKaM KoMnneKkca

KOB KOMIIJIEKca caM Mo cebde npeacraB- CurHanel AnckpeTHble AncKpeTHble AHanorosble AHanorosble
JIIEeT ﬂOKaﬂbHle CI/ICTeMy, OTﬂeﬂbeIl‘/’[ Yyactok BXOAHble BbIXOAHblE BXOAHblIe BbIXOAHbIE
3aKOHUEHHBIII OOBEKT YMPaBICHUS C zz:;ofgsggsg';;;z:fa 3586 638 153 —
0OJIBLIMM KOJIMYECTBOM MmapaMeTpoB. Ho Voesainya0 N anH A a 597 192 10 3

s obecrieqeHus CllaXeHHON Hempe- KokcoBbiTankusatens 496 192 12 8
PBIBHOIT pabOTHI BCEro KOMILIEKCa Tpe- [Bepechénnan Mawmna 304 % 10 3
060BaJIOCh MPEYyCMOTPETh OOMEH JTaHHbI- InexTposo3 %8 32 10 3

MM Mexay yuactkamu. B taba. 1 npuse- Kokcosas 6arapes 363 147 127 14

ACHBL TAHHBIC, OTPAXKAIOIINE paclpe/c- AMMMWaYHas yCTaHOBKa 32 16 26 6

JIeHUE€ OUCKPETHBIX U aHaJIOrOBBIX CHUT- HacocHas KoHgeHcaLum 46 13 54 20
HaJIOB CUCTEMBI YIpPABJIEHUS 110 y4acT- a6 63 32 130 11

KaM KOMIUIEKCa. Bcero no komnnekcy 5530 1358 532 83

CTA 2/2007 www.cta.ru
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CMCTEMHAA IAHTEFPALI,MFI/XMMM‘-IECKASI MPOMBILLNEHHOCTDb

KOKCOCOPTUPOBKA Kb Ne 5. CY)KEBHbIA KOPNYC
RIO1...6 RIO1 PLCY BY
ra
L PLC1 PLC8
I " B ACY NPEONPUATIA o TYWNITBHAA
i n BALLIHS
PLC10
[ [ [ [ .
Y3M ncMm KB ANTEKTPOBO3 1]
. | J | J | J | | ACTIVPALIS
mm | e e | | e e | | e e | =00
RIO1...14 === =00 === ===
PLC11
PLC1

XK-naHenb

MpombiwwneHHbIN
KoMnbloTEp

KoHTponnep YnanéHHble moaynu

BBO/Ja-BbiBOAA

BonokoHHo-onTuyeckas nuHus Ethernet 100Base-FX
Inektpuyeckas nuHus Ethernet 100Base-TX
JInHus cBA3M C yaanéHHbIMU MOJYNAMU BBOAA-BbIBOLA

Puc. 3. CtpyktypHas cxema ACY Tl komMnnekca KokcoBso# 6atapen

DakTUYeCK KaXIblii y4acTOK KMMeeT
cBoto SCADA-cuctemy, KoTopasi pas-
BEpHYyTa Ha cooTBeTcTBYIOMMX 1K (omuH
pabouuii, ONMH pe3epBHBII), YCTAaHOB-
JICHHBIX HEIOCPEACTBEHHO Ha YYacTKe
1100 B JUCIIETYEPCKOIl KOKCOBOI Oarta-
peu. Ho mpu aTOM B cucTeMe yIrpaBieHMs
€CTh €IMHBIM CepBep HAHHBIX, KOTOPBIA
OCYIIECTBIISIET apXMBUPOBaHUE U XpaHe-
HUE JaHHBIX C KaXIOTO U3 OTAEJbHBIX
YYacCTKOB.

PacnipeneneHre OCHOBHBIX MpOrpaMM-
Ho-TexHuvyeckux cpeacts ACY TII no
yyacTKaM KOMILJIeKca oTpaxkaeT TaoJ. 2.

COOTBETCTBUU C OJIOKMPOBOYHOI 3aBUCHU-
MOCTBIO U 33JaHHBIMU MHTEpPBaJlaMU Bpe-
MeHU. YmpasieHue MexaHusmamu [1TC
KaxI0ro M3 y4acTKoB ocyuiecTisier PLC
C pacrpenesi€HHbIM BBOIOM-BBIBOAOM (C
yAaJEHHBIMU MOIYJISIMUA BBO/Ia-BbIBOJIA).
PLC obecnieunBaeT rmocienoBaTeIbHbI
3aIlyCK MEXaHM3MOB, KOHTPOJb TOKOBOI
Harpy3ku M CKOPOCTHBIX PEXMMOB, 3a-
IIUTY OT aBapuiiHbIX cuTyauuii. KoH-
Tposib paboThl ocyiecTsisiercs ¢ K, yc-

Papmomopem

T

CeTeBoe 060pyL0BaHue
(KOMMYTATOpbI, TPAHCUBEPbI)

Kb — kokcoBas 6arapes; YL — yrnenogrotosutenbHslil uex;
BY — BeHTMNALMOHHAA ycTaHOBKa; Y3M — yrne3arpy3o4yHas mMawWmuHa;
[CM — pBepecbémHas mawnHa; KB — KoKcoBbITankuBaresb.

TaHOBJIEHHBbIX B aucrnietyepckux YIIL u
KOKCOCOPTHPOBKM. OrepaTop MOXET yc-
TaHaBJIMBaTh PEKUMBI PabOTHI MeXaHW3-
MOB, Tipou3BoauTh 3amnyck [1TC, Ha6mo-
JIaTh 32 COCTOSTHUEM MEXaHU3MOB YJacTKa
U CTEIEeHbIO MX TOTOBHOCTHU K 3aITycKy. B
cilyyae BO3HUKHOBEHUSI OTKA30B 00OpY-
JIOBaHUSI WJIM HETOTOBHOCTH K paboTe Me-
xaHu3MoB yyactka SCADA-cucrema oto-
OpakaeT Ha 9KpaHaX MOHUTOPOB M apXu-
BHUPYET NPeaypekaaloniue U aBapuiiHbie
coob1uieHus (puc. 5).

Tabnuya 2

PacnpepeneHue 0CHOBHbIX NPOrpaMMHo-TexHu4eckux cpeacts ACY TI no yyacTkam Komnnekca

060pypoBaHue SCADA-cuctema, pa6ouune
YYACTKHM YyacTok e K R MecTa C NULEeH3NAMU
YrNENOArOTOBUTENIBHOIO VrNenoAroToBUTENbHbIIN Lex 15 2 — 2 x GWX32-V7.2 unlimited
LLEXA U KOKCOCOPTUPOBKMH Vrnesarpy3ouHas MawuHa 1 — 1 —
OcHoBoit yyactkoB YIILl u Kokcocop- KokcoBbiTankuearens 1 — 1 —
TUPOBKU ABJIAIOTCS TTOTOYHO-TPAHCIIOPT- llBepecbémHas MallMHa 1 — 1 —
Hele cuctemnl (I1TC), obecneunBaroiye IneKTpoBo3 1 _ 1 _
COOTBETCTBEHHO IMOATOTOBKY K 3arpy3ke u 2 X GWX32-V7.2, 500
3arpy3Ky YIS B YTOJIBHYIO OAllIHIO, TPAHC- KokcoBas 6atapes 13 8 — 2 x GWX32-V7.2, 150
TPY3KYY Y Y P 2 X GWX32-V7.2, 1500
MOPTUPOBKY U COPTUPOBKY KOKca MO
. . AMMMaYHaA yCTaHOBKa 1 2 — 2 X GWX32-V7.2, 150
dpakuMsIM ¢ TOCaenylolleil 3arpy3Koil B
.. . HacocHaa KoHpeHcauyum 2 2 — 2 X GWX32-V7.2, 150
BaroHbl. BaxkHeiiiei onepauueii B padote -
MawmnHHbIN 3an 4 2 — 2 x GWX32-V7.2, 300
9TUX YYACTKOB SIBJISIETCS 3aMyCK MEXaHU3- —
KokcocopTupoBka 7 2 — 2 x GWX32-V7.2 unlimited
MoB, Bxoasmux B coctaB [1TC, B ctporom
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CUCTEMHAA4 VIHTEFPALI,MFI/XMMM‘-IECKASI MPOMBIWINEHHOCTDb

Puc. 4. Wikad Rittal c npombiwneHHbIMK

KOoMnbloTepamu

KOKCOBASl BATAPESA

KoxkcoBast 6atapesi COCTOUT U3 IBYX MO-
nybarapeir  (puc. 6), pacroJoXeHHbBIX
CUMMETPUYHO OTHOCHUTEJIBHO YTOJbHOM
6amHu. ACY TII kokcoBoii baTapen BbI-
TTOJTHSIET 3a/1auy yIpaBJICHUS AByMsI KaH-
ToBOUYHbIMU ycTpoiicTBamu (KY), perynsi-
TOpaMM TOJAa4M OTOMUTENLHOTO KOKCO-
BOTO Taza, PeryJisiTopaMH Pa3pexXeHus: B
GopoBax, peryjsiTopamMu 1aBJIeHUSI B ra30-
cOOpHMKAX MO CTOpOHaM OaTapeu U pas-

peXeHusi B oOIIeM ra3ocOOpHMKe (st
Kaxnoii mosyoatapen). Takxke Ha yyacTke
KOKCOBOI1 OaTapeu BeAETCSI KOHTPOJIb U
apXuMBUPOBaHME TapaMmMeTpoB (puc. 7),
yIpaBjeHHEe TylLIeHWeM KokKca, padoToit
MEXaHU3MOB M YCTaHOBKU OeCIbLIeBOI
Bbigaum Kokca (bBK).

KY — oauH M3 caMbIX OTBETCTBEH-
HbIX MEXaHU3MOB KOKCOBOUl OaTapew,
npeaHa3HauYeHHBIN 17151 TepUOaMYeCcKO-
ro M3MEHEHUs HarpaBieHUs MOTOKOB
rasa, BO3iyxa M MPOAYKTOB FOpPEeHHUS B
oborpeBatenbHOl cucteme Kb. lanHoe
YCTPOMCTBO IMPUBOAUTCS B JABUXKEHUE
TUAPaBINYECKUM TMPUBOIOM, YIpaBiie-
Hue KotopbiM Benét PLC. [lns obecrne-
yeHus 6ecriepeOoiiHOM MepuoandecKoi
padotbl KY, mcxonst u3 ycioBuit 3Kc-
myatauuu KB, 6bL10 BBIMOJIHEHO MOJI-
HOe pe3epBUPOBaHUE YIPaBISIONIETO
PLC. Pabouwuii u pe3epBHbIN KOHTPOJI-
Jiepbl paboTaT MapajuleIbHO, HO BBI-
XOIbI PE3epPBHOIO KOHTpoOJIIepa 3a0yo-
KHMpOBaHBI; B cllydyae OTKa3a pabodero
KOHTpOJUIepa pe3epBHBIN aBTOMAaTHYe-
CKU TPOJOJIXKAaeT BBIMMOJIHEHUE TIPO-
rpaMMBI C TOCJEIHETO BBITOJHEHHOTO
mara. [lepekioueHue Ha pabouyuit
KOHTPOJUIEp TMPOU3BOAMTCS TOJBKO IO
KOMaHjIe orepatopa 1mocje yCTpaHeHUs
HeucrnpaBHOCTU. B ciyvyae mosHOM 1O~
TepU HAIPSIKEHUS IPEAYCMOTpeHa BO3-
MOXHOCTh 3aKOHYUTH HadaThId LUK
KaHTOBKU: MexaHu3M KY npuBonurcs B
IBVXKEHHE OT MTHEBMATHUYECKOTO aKKY-
myJsTtopa, a yrpabiaeHue Benétr PLC,
3aMMUTaHHBIN Yepe3 NCTOYHUK Oecriepe-
0OITHOrO MUTAHUSI.

PesepBupoBanue PLC peanuzoBaHo u
st koHtposutepa KT, ¢ nenbio obdecne-
YUTh HEMPEPHIBHOE aBTOMATUYECKOE pe-
TYJIMPOBAHNE BaXKHEHWIINX ITapaMeTpOB
oborpeBa Kb: naBieHusi oTonuteabHOTO
KOKCOBOTO Ta3a, Tiepernana JaBJIeHUsI B ra-
30CO0pPHUKAX, pa3pekeHUs B OOpoBax u

T e —

—————

—_——

Puc. 5. 3kpaH «YrnenoAroToBuTeNbHbIN Lex. Yrnenpmém»

R et

pa3pexxeHuss B 00IIeM Ta30COOpHUKE.

[aBieHune B ra30cOOpPHUKAX — 3TO HaW-

0osiee HECTaOWIBHBINM TTapaMeTp, MO3TO-

My pe3epBUpPOBaHUE 37IeCh BBHITTOJHEHO U

10 MEXaHW3My: 10 BBIOOpY TepcoHasa

yIpaBieHue BedeTcs 00 MHeBMaTUUe-

CKMM KjamaHoM, oo MDO (MexaHU3-

MOM 3JIEKTPUUECKUM OITHOOOOPOTHBIM,

dakTUIecKu — 3aCIOHKOU C AJIeKTpUIe-

ckuM TipuBoaoM). [IporpamMMmbl perymm-
pPOBaHUS pealn30BaHbI IPU TTOMOIIY UH-

CTPYMEHTAJTbHBIX  CPENCTB  TakeTa

Concept.

Buenpenue ACY TII Ha ygacTke KOK-
COBOI1 OaTapen MMeeT CIIeAYIOINe MO3K-
TUBHBIE TIOCTIEACTBUSI:

@ cucTemMa KOHTPOJIS IEUCTBUN MEPCOHA-
JIa ¥l OTCJIEXVBAHUSI aBAPUIHBIX CUTYa-
LM TTO3BOJISIET MAaKCUMAaJIbHO OBICTPO
U TOYHO OMPEIeSIUTh U YCTPAHUTD TIPU-
YUHY HEUCITPaBHOCTE! 00OpynOBaHUS,
YTO OCOOEHHO BaXKHO ISl HETIPEphIB-
HOTO TEXHOJIOTUYECKOTO0 MpoLecca;

@ UCTIOJIb30BAaHUE COBPEMEHHOW M3Me-
pUTENbHON ammapatypbl M BbICOKas
TOYHOCTb PEryJMPOBAHUSI TO3BOJISIOT
MOBBICUTH Kau€CTBO TOTOBOI MPOIYK-
1K1K, 00eCcreynBaloT ONTUMANIbHbIE YC-
JIOBUSI 11 pabOThl O0OpYAOBaHUS U
YBEJIMYMBAIOT CPOK ero Oe3aBapuitHOM
paboThI;

@ BBEJCHUE B IKCILTyaTallMIO YCTAHOBKU
BBK u mpumeHeHMe TMapOMHXKEKIIUK
MpU 3arpy3Ke KOKCOBOI Teur MO3BOJISI-
0T PE3KO YMEHbBIIUTh KOJUYECTBO
BpPEIHBIX BEIOPOCOB B aTMOC(hEDY.

YYACTOK KOKCOBbIX MALUMH
Bcero Ha Garapee ucmonb3yeTcst 2 KOM-
MJIEKTa KOKCOBBIX MAIIIWH MO0 4 MalllHbI B
KaxaoM. OIMH KOMIUIEKT SIBJsieTcs1 pabo-
YUM, & BTOPOW HAXOJUTCSI B «TOPSTYEM»
pesepBe. OMHOBPEMEHHO B ITPOLIECCE BbI-
JlauM KOKCa U3 TIeYM YYacTBYIOT 4 KOKCO-
Bble MAaIllMHBI: Yrje3arpy3o4yHasi, IBe-

Puc. 6. IkpaH «KokcoBas 6arapes»
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pechEMHas,
9JIEKTPOBO3.

OcHoOBHast 0COOEHHOCTh 3TOTO yyacTKa
B TOM, YTO KOKCOBBIE MAIIIMHBI — 3TO
MOJBUXHbIE O0BEKTbI, TPEOYIOIINE CHUH-
XPOHM3ALIMK PabOThI MPUBOJIOB MePEIBH -
KEHUSI ¢ APYTMMU TEXHOJOTMYECKUMU
ornepauusIMU Bcex MallliH. B naHHoit cu-
TyalliM BaKHEHIIel SIBIsIeTCs 3a/1a4da Io-
3ULIMOHUPOBAHMUSI M TOYHOW OCTaHOBKU
MaiuH (£5 MM Iipu Macce MaiiuH ot 250
110 450 TOHH U CKOPOCTU TepPeaBUKEHUS
okoJio 1 m/c).

KoopauHauuio paboThl BceX KOKCOBBIX
MauluH ocyuectniasier master PLC, pac-
MOJIOKEHHBIN B MOMELIEHUM IO YrOJb-
Hoii GamrHeii. Master PLC caenur 3a mo-
JIOKEHUEM MallWH, BbIIAET KOMaHIbl Ha
X TIO3UIIMOHUPOBAHUE Y MEUYN COOTBET-
CTBEHHO rpaMKy BblIayu, COOMpaeT UH-
dopmalrio ¢ Kax10i MalllMHbI U OTIPaB-
nsier e€ B SCADA-cucremy «KokcoBbie
MAllIMHbI» JJIS OTOOpakKeHUsSI B JMCIET-
yepcKoii KokcoBoii 0atapeu u B SQL-cep-
Bep JUIs1 apXMBUPOBAHUSI.

Kaxnas kokcoBasi malimHa — 060c00-
JIEHHBIN 00beKT; oHa ocHalleHa PLC, ko-
TOPBI OCYLIECTBIISIET YIIpaBieHUE 2JIeK-
TPUYECKUMHU Y TUAPABINIECKIUMU TTPUBO-
namu. B kaOuHe MalIMHUCTa yCTaHOBJIE-
Ha XUIKOKPUCTAJUTMYECKasi TaHeb, T0-

KOKCOBBITAJIKHUBATC]Ib U

3BOJISIIOIIAS CJIEAUTh 3a COCTOSTHUEM Ma-
IIUHBI, U3MEHSTh pe-
JKUMBI paboThI, TUar-
HOCTHPOBaTh
MPABHOCTH W BBITIOJ-
HATbH 3alaHuUs master
PLC (puc. 8).

Jlns nepenayd MH-
dopmaru MexIy Ma-
IIUHAMU MCIIOTb3YeT-
¢ pamroMoIeMHast
cBsa3b.  Crauuonap-
Hble W TIOJBIXHBIC
pamroMOIeMbl UMEIOT
cobctBeHHble [P-an-
peca, TMOA ITUMU aj-
pecamu PLC MaiuH npeacTaBieHbl B 00-
meil ceru Komruiekca. WHXeHepsl,
UMeEIoNMe TMPaBoO Ha W3MEHEHUe TIpo-

HEUC-

rpamMM, OCYLIECTBJSIOT HOCTYIl K TIpO-
rpamme PLC 10001 KOKCOBOI MaIldHbI
U3 CIy>keOHOTO KOopIryca KOKCOBOI GaTa-
peu.

SCADA-cucrema «KokcoBble Maliu-
Hbl» OTOOpaXkaeT ITIO0JIOXEHME BCEX Ma-
LIMH Ha GaTtapee, COOMPAET ¥ apXUBUPYET
TEXHOJIOTMYECKUE JaHHbIE (TOKU IBMIa-
TeJei, IOKa3aHWSI TEMIIEPATyphbl, CKO-
pOCTh MalliH), GOPMUPYET, BLIIAET U ap-
XUBHUpPYET aBapUHBIE COOOILEHUS II0
KaXIIOW MallvHe.

Jns peanuzanuy 3amadu IMO3ULIMOHU-
pOBaHUS MaIIWH U TOYHOU OCTAHOBKH Y
3aIaHHON TTeYN UCITOJb3YIOTCS:

@ VIMITYJIbCHBIC TaTYMKH, YCTAHOBJICHHbBIC

Ha MallluHe;
® [1-00pa3HbIil JaTYMK MO3ULIMOHUPOBA-

HUSI, YCTAHOBJICHHBII Ha MalllMHE;
® KOJOBbIE TLIACTUHBI, YCTAaHOBJIEHHbIC

HaIpOTUB KaXIOW TEYH.

[Ipoes:xast yepe3 MIacTUHBI, MO3ULIMO-
Hep CUUTHIBAET KO U TIepeIaT ero B KOH-
TPOJIIIED, a TOT, B CBOIO OYepeb, ONpee-
JIeT MO3MLMI0 MallMHBI Ha Oarapee.
IIpuBon mepeaBMXKEHMSI MalIUHBI —
MHOTO/IBUTATEIbHBIN, YEThIPE Taphl IBU-
raTesieii MOCTOSIHHOTO TOKa yMpPaBJISIOTCS
oIHUM pabouuM npeodpazoBareieM. Or-
penensisi MO3UIMIO MalllMHBI, KOHTPOJLIED
paccYUTHIBACT HEOOXOIMMOE PACCTOSTHUE
JI0 3aIaHHOM MeYu U 3a1a€T peodpa3oBa-
TEJII0 ONTUMAJIBHYIO CKOPOCTh IBUXKEHUS
MallIMHbI. DTO TO3BOJISIET OCYILLECTBUTH
3a/1a4yy TOYHOI OCTAHOBKM MAllIMHbI B aB-
TOMaTUYECKOM pexkume (puc. 9).

Ewmé omHa BaxkHas 3amaya peliaercs
ACY TII yyacTka KOKCOBBIX MAallMH —
3TO aBTOMAaTUYECKUU TpUEM KOKca
(ATIK). Cuctema AIIK mnosBossieT cuH-
XPOHU3UPOBATh CKOPOCTb IBUXKEHUS BbI-
TaJIKMBAIOIIEH 1ITAHTY U BaroHa, MpUHU-
Maroliero kKokc. JIjasi 3Toro cKoOpocCTh
IITAHTY KOKCOBBITAJTKUBATEISI U3MEPSIET-

csl UMIYJbCHBIM JaTYMKOM, MepeaacéTcs
MO paauMoKaHaly HENOCPEeACTBEHHO B
PLC anexkTpoBo3a, a TOT, B CBOIO OUepe/b,
3a/1a€T BeJIMYMHY CKOPOCTH Mpeodpa3oBa-
TeJI0 MpUBOJA MepeaBukeHUus. Bc€ ato
MO3BOJIIET 00eCcIeunBaTh pPaBHOMEPHBII
MpUEM KOKCa B BaroH.

B pesynbraTe aBTOMaTM3alMK ydacTKa
KOKCOBBIX MaIllMH OBUTM pellIeHbBI 3a0a4M,
KOTOPBIE HE YIaBaJIOCh PEIIUTh Ha IIPOM3-
BOJICTBE paHee:

@ aBTOMATHUYECKOe TO3UIIMOHMPOBAaHUE
¥ TOYHAsI OCTAaHOBKa MallliH;

©® aBTOMAaTHYECKUII MMPUEM KOKCa;

@ 3arpy3ka reueil ¢ KOHTPOJIEM Beca;

® TOYHOE OTpejaesieHue IMO3UIMil BCeX

MalllMH, HaXOASAIIMUXCS Ha CBSI3U (B JIto-

0011 MOMEHT BpEMEHU MAITUHUCTY JIt0-

0011 MaIlIMHBI TOCTYITHA MH(MOPMALIKS O

MO3ULIMHU OCTAJbHBIX MAIIVH);
©® KOHTPOJIb TEXHOJOTMYECKUX TapameT-

pOB U Tepenaya UX B MH(MOPMALIMOH-

HYIO CETh MPEANPUATHS;
® MarHOCTHKAa paboThl MEXaHNW3MOB, Ha-

XOISIIMXCS Ha MalllMHAX.

Jannasg ACY TII nosBoauia cokpa-
TUTb BpEeMsI TEXHOJIOTMYECKUX OTepaluii,
MOBBICUTh KauyeCTBO pabOThl 00OpYIOBa-
HUS1, 3HAYUTEIbHO O0JIETYUTh PAOOTY TeX-
HOJIOTUYECKOMY MepPCOHATy OaTapeu.

OBBLEKTHI XMMUU

ACY TII 00beKTOB XMMUM OXBaThIBAET
CJIeAYIOIIKE TEXHOJIOTMYECKIE ITPOLIECCHI:
OXJIaXIeHHUE IMPSIMOr0 KOKCOBOTO Ta3za u
KOHIEHCALIMsI COAEPXKALIMUXCS B €ro Co-
cTaBe MapoB BOIbI M CMOJIBI, OYMCTKA ra3a
OT TyMaHOOOpa3HOI CMOJIbI B 3JIEKTpUYE-
CKOM II0JIe BBICOKOTO HAaIpsIKEHMS, a
TaKXKe XeMOCOPOLMOHHBIE IPOLIECCHI,
MPOMCXOSINNE IPU YIaBIMBAHUM U3
KOKCOBOIO Ta3a aMMHaKka, MPUIMHOBBIX
OCHOBaHUi U cepoBomopona. Jlis orca-
ChIBaHUSI KOKCOBOTO Ta3a U3 KaMep KOK-
COBOI IMEYM M TPAHCIOPTHPOBKHU €TO

TR

=T B T

BILJIOTh O MOTpeOUTE-
JIE cayxXaT ra3oBble

PR TIVEY SRS ERE R e |_;,;_J'||_."|

Hacochl — HarHerare-
JIN.

IlepBuyHoe oxjax-
JIeHUEe KOKCOBOTO rasa
OCYIIECTBIISIETCS] B Ta-
30CO00pHUKAX, MpHU
9TOM MPOUCXOAMUT UH-
TEHCUBHasl KOHJIEHca-
1M MapoB CMOJIbI,
KOTOpasi BMeCTe C aM-
MHWAYHOM BOJOWM CTe-
KaeT B MeXaHU3UPO-
BaHHbIE OCBETIMTEIN
HACOCHOW KOHJeHca-

A
Uil

Puc. 7. Tabnuya KOHTpONMpYeMbIX NapaMeTpoB U rpaduku

nuu. [1aBHOM 1IeJIbIO
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Puc. 8. XK-naHenb B KabuHe MalIMHUCTA

JaTbHEMIIIero OXIaXKICHUS Ta3a SIBJIsIeTCs
YMEHBIIIEHUE eT0 00bEéMa JUTSI CHYKEHUS
pacxoja 3HEPTUM Ha CKaTue ra3a B HarHe-
TatessiX. BeineneHue nogapisolieit yac-
TU CMOJIBI B XOJIOAMJIbHUKAX IO3BOJISIET
HUCKJIIOUUThL 3arps3HEeHUE almnapaTypbl
DI yJIaBIMBAHUS XMMUYECKUX TMPOAYK-
TOB KOKCOBaHMSI M OTJIOXKEHUE CMOJIbI U
HadTaJMHa B ra30MpoBoJax. 3HAYNUTEb-
HOE€ KOJMYECTBO CMOJISTHOTO TyMaHa oce-
naeT B TypOOHArHeTarTessix Mo AeCTBU-
eM LEeHTpPOOexXHON cwibl. OKOHYATEb-
Hasl OYMCTKA ra3a OT CMOJISIHOTO TymMaHa
MPOU3BOAUTCS B 2JEKTPODUIbTPAX.
B nporuecce oxnaxneHus raza yacTb aM-
MHaKa pacTBOPSIETCS B KOHIAEHCUPYIO-
IIMXCS BOJSHBIX TMapax, oOpasys Haj-
CMOJIbHYI0 Boay. Ha ammwuauHoii ycta-
HOBKE TIPpOM3BOAUTCS 0bOecheHOoIMBaHUE
aMMUAYHOI BOJBI U BbIIEJIEHUE JIETYYEro
U CBSI3aHHOTO aMMMaKa M3 HaJICMOJIbHOM
BOJHI [2].

Ha yuyactke 00bEKTOB XUMUU KOHTPOJI-
JIephbl YIPABJISIIOT MEXaHU3MaMU, BEIYT aB-
TOMATUUYECKOE PETYIMPOBAHUE PASTUYHBIX
napameTpoB (puc. 10). Llkads ¢ PLC u
yIaa€HHbBIMU MOJIYJSIMU BBOJA-BbIBOAA
YCTaHOBJIEHbl B TIOMEILEHUSIX HACOCHOM
KOHJICHCALIMK, MAIIMHHOTO 3aJla U aMMH-
ayHoro otaesieHust. [TyJIbThl yIipaBiIeHMs
HAaxXO[ISITCSI B CITYKEOHBIX KOpITycax.

Buenpenue ACY TII Ha taHHOM y4acT-
Ke KOMITJIEKCa IMTO3BOJISIET TIepCOHATY JIep-
XaTh TTOJ KOHTPOJIEM U CBOSBPEMEHHO
MIMarHOCTUPOBATh OOJBIIOE KOJIMUYECTBO
MEXaHU3MOB M 000PYIOBaHUSI, PacIIojo-
JKEHHOTO HE TOJIbKO BHYTPH CITY>KEOHBIX
KOPITYCOB, HO M Ha paboyeil IIOIIAIKe.
ABTOMaTHYECKOE PEryJMPOBaHNE TeMIIe-
paTypbl KOKCOBOTO Ta3a TOCjIe TTPOMBIIII-
JIEHHBIX Ta30BbIX x0noAwibHUKOB (T1I'X)
U arperaTtoB BO3IYIIHOTO OXJTaXKIEHMUS Ta-
3a (ABOI'), aBTOMaT1ueckoe ynpasjieHue
KJIalTaHaMK Ha Ta30CcOOpHUKe M Oaiirace
HarHeTaTeJeil TTO3BOJIIIN:

Puc. 9. "OSMI.WIOHMPOBE!HME KOKCOBOM MalMHbI C UCNOJIb30BAHMEM

AATYUKOB U KOAOBbIX NNACTUH

@ CHU3UTH KOJMYECTBO OTJIOXEHUI CMO-
JIbI M HapTaIMHa B TPyOOTIIPOBOIAX;

©® YMEHBLIUTh 2HEPro3aTparsbl 3a CUET
nmojiepXaHusl Ha 3aJaHHOM YpPOBHE
00BbEMa OXJIAXKIEHHOTO Trasa, MOCTY-
MAaIoILero Ha HarHeTaTeNb;

® cTabuIM3UpoOBaTh PabOTy MAUIMHHOTO
3a7a, OOCTYXXMBAIOLIETO HE TOJbKO
koMmiiekc Kb No 5, HO u mpyrue Kok-
COBBbIE OaTapeu 3aBOja;

@ OTCIeXWBATh U apXUBUPOBATh U3Me-
psieMble MapamMeTphl;

® U3MEHSITHh 3aJaHue aBTOMaTUYECKUM
peryisiTopam.

3AKJIIOMEHMUE
Kommiekc Kb
Ne 5 mpousBonu-
TEeJILHOCTBhIO 0Oosee
OHOI0 MUJIJIMOHA
TOHH KOKCa B ToJ I10
CBOUM TE€XHOJIOIMYE-
CKHMM, DKOHOMUYE-
CKUM I10Ka3aTelsIM,
a TakXKe I10 YPOBHIO
aBTOMAaTU3alluk He
MMeeT aHaJloroB B
Poccuu. Beoa B aKkc-
IUIyaTaluio HOBOTO
MPOU3BOACTBA I10-
3BOJILJI  OPraHU30-

CHU3UTBH KOJMYECTBO BPEIHBIX BEIOPOCOB
B aTMocdepy Ha 46%.

Cpen HECOMHEHHBIX TOCTOMHCTB
BHeapéHHoit ACY TII ciemyer ocobo oT-
METHUTh OTKPBITOCTh MAHHOW CHUCTEMBI.
B mraHax peKoHCTpYKIIMM 3aBoia Ipel-
1oJIaraeTcsl PaciIMpUTh CYIIECTBYIOIIYIO
CHCTEMY 3a CYET MOIEPHU3ALMM JeHCT-
BYIOIIIMX TTPOU3BOICTB. BhiOpaHHasT KOH-
uernus nmocrpoeHust ACY TIT u ucrnonb-
3yeMble B Hell TPOrpaMMHO-TeXHUIEeCKIe
CpeJICTBA MO3BOJIAT CejaTh 3TO 6e3 0co-
ObIX MpobIsIeM. @

BaTb JJIs1 KUTeJe Pwuc. 10. NapameTpbl 06bEKTOB XMMUM HA MHEMOCXEME MALIMHHOIO 3ana

ropoga 400 HOBBIX
paboYMX MECT, YTO OYEHb BaxKHO, TaK KakK
OAO «Antaii-Kokc» siBisieTcst rpaioo0-
pasyroUIuM MpearnpusTUeM. YCIOBUS TPY-
Jla Ha HOBOM KOMILTEKCE Ka4eCTBEHHO OT-
JINYAIOTCS OT YCJIIOBUIA Ha JEMCTBYIOIIUX
Oatapesix, XapakTep Tpyaa cTaj 6ojiee MH-
TeJUIEKTYaJIbHBIM 1 00JIee TPUBJIeKaTe b~
HBIM JUISI BBICOKOKBAJTM(HUIIMPOBAHHBIX
KaJIpoB.

CyIeCTBeHHBIM JTOCTHXXKEHUEM SIBU-
JIOCh TO, YTO B pe3yJIbTaTe aBTOMAaTU3allu1
TEXHOJIOTUYECKUX TIPOIECCOB YAalOCh
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