OIIBIT BHEJAPEHUA CUCTEM ABTOMATU3ALIMN HA BA3E KOHTPOJUIEPOB
SMHUKOH

A.B. banamos, 3aM. HauaJbHHAKA OTJE]Ia aBTOMaTH3aIlin|
3akpbiToe akimoHepHoe 06mectBo « OIMUKOH»

3A0 «3OMHUKOH» wnMeer MHOTOJETHMH OMNBIT MPOEKTUPOBAHUS W  BHEAPEHUS
aBTOMATHU3UPOBAHHBIX CHCTEM YIIpaBieHUs TexHojorudeckuMu rmnporeccamu (ACY TII) na
oorektax AK «Tpancuedtsy, AK «Tpancuedrenponykry, OOO HK «PocedTth» U map.
3aKa3YHKOB.

OCHOBHBIM HAIlIAM 3aKa34MKOM TIO aBTOMATH3allid OOBEKTOB TPYyOOIPOBOIHOTO
Tparcnopta siBnsieTcss AK «Tpancuedts». [lo xonnyecTBy MOCTaBIEHHBIX HA CETOMHSIIHUAN
JICHh ~MUKPOIIPOIIECCOPHBIX CHCTEM aBTOMATH3AllMKM He(TernepeKkaunBarONNX  CTAHITHH,
pe3epByapHBIX TapKOB U TepeBaTOYHBIX HedTeOaz B cucteMe «TpaHCHEpTH» MBI COXpaHsIeM
TuaHMpyrolee mojoxenue. Mmerorcst monoxutensabie oT3hBEI AO «UepHOMOpPTpaHCHEPTHY,
AO «IIpuBomxkckuedrenpoBoa», AO «MH «JIpyx6a», AO «CeBepubie MH» o pabote cructem
aBromatuku noctaBku 3A0 «OSMUKOH».

3A0 «OMHUKOH» sBrsieTcs OAHUM U3 TPeX OCHOBHBIX I'eHepadbHBIX MOJpsATIuKoB AK
«TparcHedTempoIykT» 10 TIocTaBKe W BHEApeHUI0 Mukporporeccopabix ACY TIT u cuctem
yIpaBlIeHUs] aBTOMAaTHYECKUM TTOKAPOTYIIICHUEM.

3a nepuos ¢ 1998 r. mo 2007 r. Bueapeno 56 CA, 19 CAPJl u 80 CAIL

AK «TPAHCHE®Tb»
Cucremsr Cucremsr Cuctemsr
aBTOMATH3AIlMM | aBTOMATHYECKOTO | aBTOMATHUECKOTO
(CA HIIC) MOXAPOTYIICHUS | PETYJIUPOBAHMS
(CAII) JIaBJICHUS
(CAPJT)
OAO «YepHoMOopTpaHCHEDTH) 13 21 8
OAO «CeBeparsie MH» 9 9 4
OAO «Ypancubuedrernporo 8 8
OAO «CubnedrenpoBoa» 7 17
OAO «MH «Jlpyx0a» 6 10 1
OAO «IIpuBomxckHe)TETPOBOI» 2 8 2
000 «banTHEDTETIPOBOI» 2 2

AK «TPAHCHE®TEINPOJAYKT»

Cucremsl Cucremsl Cucremsl
aBTOMATH3aIlMU | aBTOMATHYECKOTO | aBTOMATHYECKOTO
(CA HIIC) MOXKApPOTYIICHUSI | PEryJIUpOBaHUS
(CAID JIaBJICHUS
(CAPJD)
OAO «lOro-3anan 4 4
TpancHedTenpoIyKT»
OAO «MocTtpaHcHEDTETIPOTYKTY 2 2
OAO «VYpantpancHe)TEIIPOTYKT» 2 2
OAO «CpenneBoDKCKH 1 1
TpancHedTenpoIyKT»




CUCTEMA ABTOMATHU3AIINUA (CA) HIIC

CA mpennHa3zHayeHa JJIi  aBTOMAaTH3alldd  TeXHoJorndeckux mporeccoB  HIIC.
ObecnieunBaeT aBTOHOMHOE TOIEPKAHUE PEKUMOB padOTHl HACOCHBIX arperaToB, 3aJBUKEK,
BCIIOMOTATeNbHBIX CUCTEM, a TAK)Ke U3MEHEHHE ATHX PEeKUMOB JIMOO aBTOMATHYECKH, THOO TIO
komangam ¢ APMa oneparopa-TexHosiora Kak M3 MecTHOro jaucneruepckoro myHkra (MJIT),
TaK ¥ U3 BHIIIECTOSINETO YPOBHS yIpaBJiIeHUs - pailoHHOTO qucneTdepckoro myHkrta (PJIIT).

CA sBnsieTcss MHOTO()YHKIIMOHATBHBIM, MHOTOKAHAIBHBIM U3je/ineM. DyHKIIUH KOHTPOJIS
o0ecreynBarOT HEMpPEepHIBHBI ~MOHMTOPUHI 3HAUYE€HWH TEXHOIOTHYECKHUX MapaMeTpoB,
MapamMeTpoOB COCTOSHUSI OOOPYJOBAHUS W OKpYXalomel cpeapl B TMOMeleHusx. OyHKIN
yIpaBleHUs MpelycMaTpUBalOT MPOTPAMMHBIA MYCK U OCTAHOBKY KaXXJIOTO MarucTpalbHOTO U
MOATIOPHOTO HACOCHOTO arperara, a TakXe JIUCTAHIIMOHHOE W aBTOMATHYECKOE YITpaBIIEHUE
BCIIOMOTATeNbHBIMY CHCTEMAaMHU, 3alIOPHON U KOMMYTAITMOHHOH ammapaTypoi.

OYHKIIAA 3aIAT TPEANOaraloT OTKIIOUEHHE MaruCTPAIbHBIX W TIOJMOPHBIX HACOCHBIX
arperaroB, 3akpbiTHe 3aaBikek noakiarodenus HIIC, oTkmoueHne BCOMOTATENbHBIX CHCTEM
(MacIoCUCTEMBI, CHCTEM BEHTHIISIITUN, HACOCOB OTKAYKW yTE€UEK W MOTPYKHOTO HAacoca | Jip.) B
3aBUCUMOCTH OT 3HAYeHHH TEXHOJNOTHYECKHX I[apaMeTpoB, TapaMeTpOB  COCTOSHUS
000pyI0BaHUS ¥ TPEBOKHOUW CUTHATTU3AIIHH.

Cucrema CTpOUTCS 10 MarucTpabHO-MOAYJIHFHOMY MPUHIIAMY U UMEET UepapXUUecKyrO
TPEXYPOBHEBYIO CTPYKTYPY.

K HI>XHEMY YPOBHIO OTHOCSTCS] IaTYMKU TEXHOJIOTHUECKUX TTapaMeTPOB, UCTIOTHUTEIHLHBIC
MEXaHU3MBbI, TTOKa3bIBAIOIIUE TPUOOPHI, YCTaHABIMBAEMbIE HA MPUOOPHBIX IMUTAX W OTIEIHLHO
Mo MecTy, a Takke Omokm pyuHoro ympamieHus (BPY) ¢ wmamkamwed m HeoOX0IUMBIMA
KHOTIKAMH yTIPABIICHUSI.

K  cpemHemy  ypoBHIO  OTHOCATCS  MOporpamMMHo-anmaparHble  Momynau  [IJIK,
obecrieunBaroIie yrpaBiieHne OCHOBHBIMH U BCrioMoraTeabHbIMH nojicucteMamu HIIC.

Bepxumii ypoBeHb cucTembl BkIouaeT B ce0s APM obcmyxuBaroinero mepcoHania
(omepaTopa-TexXHOJIOTa, HHXKEHEPA, IEKTPUKA, TIOKAPHOTO).

Nudopmanonnas MOIMHOCTH CUCTEMBI (0€3 yueTa pe3epBHBIX KaHAJIOB) MOXKET OBITh OT
HECKOJIBKUX COTEH JI0 TTOJIyTOpa THICSIY KaHAJIOB.

HagexHocth paspabarbiBaeMoil cucTeMbl oOyclaBiMBaeTcss B OOJbIIeH CTeleHu
HAJICHOCTHIO €€ HUYKHETO U CPEJIHETO YPOBHEH.

CA wmoryT OBITh BBHIIOTHEHBI C WCIOJIH30BAHUEM PA3IMUHBIX CETEBBIX CTPYKTYP
(MarucTpagbHBIX, KOJIBIIEBBIX, paHaIbHBIX, KOMOMHHPOBAHHBIX U Jip.). llepemaya nanHBIX B
CHUCTeMaX aBTOMATHKH OCYIIECTBISETCS C TOMOIIBIO IyOnupoBaHHOW KkaOenpHOU ceTu. B
3aBUCHMOCTH OT THIIA CBSI3W M YJAAJIEHHOCTH OOBEKTa BHIOMpAETCs Cpela Tepenaydu JIaHHBIX
(BUTasl Mapa, KOAKCHABHBINH Ka0elb, ONTOBOJIOKOHHBIN KaOenb).

[To pacnpenenenuio «uHTemwiekTay CA MOXHO YCIOBHO pa3JeliuTh Ha CHUCTEMBI C
pacnpesieleHHBIMH TTPOIECCOPHBIMU YCTPOUCTBAMH, BBITOJHSIOMUAMHU aITOPUTMBI JIOKATHHOTO
ynpasneHusi, 1 CA ¢ IleHTpalIu30BaHHBIM «HUHTEUIEKTOM». B 1ocienHem ciydyae B KauecTBe
[EHTPATHFHOTO YCTPOHCTBA UCTIOIB3YeTCs BHICOKOTIPOU3BOAUTEIHHOE TTPOIIECCOPHOE YCTPOUCTBO
(kak TpaBUJIO, C PE3EPBUPOBAHHUEM), a OCTAIBHBIC OOJIee MPOCTHIE U JICHIEBBIE TPOIECCOPHBIE
YCTPOMCTBA BBIMOJTHSIOT POJIb KOHIIEHTPATOPOB JAaHHBIX. K HUM TMOAKITIOYAIOTCS MOMIYIH
yIQJICHHOTO BBOIa/BHIBO/IA.

B xadectBe 1meHTpasibHOrO KOHTposuiepa CA, mocraBisieMblx 3A0 «OMUKOHy,
UCTIONB3YIOTCS pasznuunbie mporeccopasie moayiau: CPU-03, CPU-17, CPU-20, B kauecTtBe
KoHIleHTpaTtopoB — moxyiau CPU-17, a B kauecTBe YCTpOMCTB yAalleHHOTO BBOJa/BBIBOJIA —
moynu cemerictea DCS-2000 (Bce moaynu mpousBoictBa 3AO0 « IMUKOHY).

[Ipumepom peanuzaiuy Takol CTPYKTYPBI MOXKET CIYXKHUTh cucTema aBromaruzanmu HIIC
«Camapa-1», cTpyKkTypHasi cxema KOTOpoit IIpHuBejieHa Ha puc. 1.

AHanmoruuHbIe CHCTEeMBI JielicTBYytOT Oonee yeM Ha Tpuamat HIIC Ha oObexktax AK
"TpancuedTs".
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Puc. 1. Ctpykrypnas cxema CA HIIC «Camapa-1».

B coctas cpennero ypoHs 3aechk BxoasT I1IJIK cepuu DK-2000:

e xoutpouiep nentpanbubid (KILI), peamusyrommii anmroput™Mbl CA ¥ BBITOJHSIONIHA
(GYHKIIMY TPOTHBOABAPUITHBIX ABTOMATHYECKUX OOIIECTAHITMOHHBIX 3aIIHT.
[IJIK mocTpoeH MO cXeMe TOpSYero pe3epBUPOBAHUS, KOTOpas pe3KO CHIKAET
BEPOSITHOCTh TIOTEpW yIpaBlieHWsT #W3 3a COOEB TIpoieccopa © oOecreyrBaeT
MOBBIIIIEHHYIO HAJIEXKHOCTh Pa0OTHl MyTeM U30BITOYHOTO pe3epBUpoBaHUs. J[Ba
OJIHOTHUITHBIX TIpolieccopHbIx Moyl [IJIK MoHTHpYIOTCS Ha pa3aenbHbIX MOHTaXKHBIX
nmaHensix (Kop3WHax) W HMMEIOT OJMHAKOBOe MporpaMMHOe obOecredeHrne u Habop
amnmapaTHbIX cpeacTB st cereBoro oomena. Omaun u3 [1JIK paGortaet kak ocHOBHOM,
MPH 3TOM BTOpOi paboTaeT B pexuMe «ropsiuero» pesepBa. OCHOBHONH KOHTpPOJLUIED
BEITIOJTHSET TPOTPAMMYy YIPaBICHHS YAAJICHHBIM BBOJOM/BBIBOJIOM, OOeCTIeUrBast
yIIpaBleHHe OOBEKTOM, a TakXe OOHOBISET ONEpaTUBHBIE TaHHBIE pPE3epPBHOTO
KOHTpOJUIepa B Ka)JOM TOJHOM I[MKJIE BBIOJHEHHUS MPOrpamMMbl (CKaHe), MPU STOM
pE3epBHBIN KOHTpOJIEp TOTOB B3STh Ha cels YIpaBlieHHE CHUCTEMOW B TeueHHe
cieayrolero ckana rmocie otkasa ocHoBHoro [IJIK. TumuuyHoe Bpems BBINOIHEHUS
MPOTPAMMEI JIJISl CHCTEM C TOPSIYUM pe3epBUpoBaHueM ~ 250 Mc;

e koHTposuiepsl YCO:
1-4 - KOHTpOJUIEphl MAarucCTpajJbHBIX HACOCHBIX arperaroB (4 IIT.) - B ONepaTOpHOU
MaructpasibHo#t HacocHo# ctanmuu (MHC);
5 - KoHTpoJIIep BcrioMorarenbHbIx cucteM MHC;
6,7 - KOHTpOJUIEPHl TOJMOPHBIX HACOCHBIX arperatoB M BCIOMOTATEIBHBIX CHCTEM
noanopuoit HacocHo# craunuu (ITHC) (2 mt.) - B onepaTopuoit [THC;
8 - KOHTpoIIep y31a Mpomycka ckpedKa.

KonTtpomneps u PC o6weaunenst B JIBC (nonesas muna SDLC).

I[TO KII m xontpomiepoB YCO BreimonaHeHO Ha si3bike mporpammupoBanus CONT c¢
UCTIONIb30BaHUEM UHTETpHpoBaHHOM cpenbl pazpadboTtku [10 Cont-Designer.

10 peanuzyeT anropuT™BbI:

e 00pabOTKH MEepBUYHON HH(DOPMAITHH;



e yIpaBleHWUsS W KOHTPOJST MarucTpajibHBIX HACOCHBIX arperaTtoB, BCIIOMOTATEILHBIX
cucteM M 3anopHoi apMarypsl HIIC;

® KOHTPOJISl TEXHOJOTMUECKHUX MTapaMeTpoB, MMapaMeTPOB OKPYKAIOIIeH cpe/ibl M 3alIUThI
HIIC;

® TOATOTOBKH M Tepeqauyd HH(POpMAIlMU O COCTOSHUU TEXHOJIOTMUECKUX OOBEKTOB
yIpaBJIcHHS Ha BEpXHHUH ypoBeHb (Ha pabodre cTaHIHH orepaTopHoii u B PJII1);

e 00pabOTKHM KOMaH/I YITPaBJICHUsI C BEPXHETO YPOBHSI;

e oOmena nH(popmanwmeii ¢ P/IIT u cBs3u ¢ muneiHOH TM.

Bepxuuii ypoens CA HIIC obecrieunBaert:

e otoOpaxxenue wunHdopmarnuu (puc. 2) Ha skpaHax MouuTopoB IIK (BuAeokampsl,

Tabnu4yHbIe (OPMBI, TpadUKH) M7l BRITOJIHEHUS TEXHOJIOTHUeCKOTo MoHUTOpUHTa TIT;

(dhopMupOBaHKE KypHAJIA ABAPUIHBIX W TEXHOJOTHIESCKHX COOOIIECHUH;

(¢hopMUpOBaHHe U TIeYaTh OTUETHBIX TOKYMEHTOB;

omnepatuBHOe yrpaBienue TII;

apXUBaIIO COOBITHI HUYKHETO YPOBHS U JEMCTBUIA omeparopa.
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Puc. 2.

[IporpamMMHOe obecrieueHre BepXHEro ypoBHS (QyHKIMOHUpYET B cpeae Windows 2000
wm Windows XP, B kauectBe cpensl paspabotkm wHTepdeiica «Yemorek-MarmHay
cnernuanuctamMu 3A0 «OMUKOH» ucnonsiyetcst mporpamMmmusiil maket (SCADA) iFIX ¢upmbl
Intellution (ra o0wekTax AK «Tparcaedts») nam Genesis 32 ¢pupmer Iconics (Ha o6bekTax AK
«TpancuepTempoayKT»).

[Io TpeGoBanuio 3aka3uWika B KadecTBe I[eHTpadbHOro KoHTpoiuiepa CA, a Takxke
KOHTPOJUIEPOB VIAJICHHOTO BBOJA/BHIBOJIA, B HAIMMX pPa3padOTKax OBLIM HCIIOIH30BAHBI
nporteccopuabie Moy MODICON ¢upmer «IlInaiinep Dnextpux» u ap. 3A0 «3MUKOH»
paspabotanio u BHeipuIIo nenbiid psix Takux cuctem (CA HIIC «Taexnasy, CA HIIC «llegopay,



CA HIIC «Kpemckas-1», CA HIIC «llcexynckas» B AK «Tpancueptsy uw CA JIIJIC
«Cyo0xankymoBo», CA TITIC «AnemetseBck» B AK «TparcHedTenmpomykT»). Ilpm sTOM
koHTposuiepsl «OMUKOH» uHTerpupoBasivich B JaHHBIE CUCTEMBbI B KaueCTBE KOHTPOJUIEPOB
yIaJeHHOTO BBOJa/BbIBOJIA. B cocTaBe KOHTpOJIEpPOB OBUIM pealii30BaHbI JTOMOTHUTEILHBIC
(byHKIIMOHATBHBIE OJIOKH, TaKHe KaK BCTPOCHHBIE Oaphepbl HCKPOOE30MacHOCTH, OJIOKH MTUTAHUS
JATYUKOB U Jp. B 3aBUCHMOCTH OT KOHKPETHOM 3aJaud KOHTPOJIIEPHl BBOJA/BBHIBOJA
peaTM30BBIBAIA  KaK TPOCTEUINHE alNTOPUTMBI HOPMAIW3allid W (QUIBTPAIAH  BXOJHBIX
CHUTHAJIOB, TaKk W airopuT™Mbl JokambHbIX cucteM (CAPJI, KA3). DTo mo3Boiuio co3jaaBaTh
Oosee ruOKMe U MaKCUMAJIbHO a/IallTUPOBAHHBIE 10]1 TOCTABIIEHHBIE 33/1a4M CUCTEMBI.

Cpenu (QyHKIUH, BBITIOJHSEMBIX CHCTEMaMH aBTOMATH3AIlMU He(TernepeKkaurnBarOIINX
ctaanuit (HIIC), ocHOBHYIO YacTh 3aHUMAaIOT UMEHHO (YHKIIMHM TTPOTHBOABAPUNHBIX 3aIlIUT KaK
arperaTHeIX, Tak ¥ OOIIECTAHIMOHHBIX. [103TOMY 3TH (YHKIIMH 37IeCh COBMEIIEHBI C JIPYTUMHU
3a/layaMl  aBTOMAaTH3allUd (aBTOMATHYECKOE peryJIupoBaHWe [aBleHUS B TpyOOIpoBoje,
yVOpaBJICHUE  PEXKUMaMHU  TEpPEKauKW, YMPaBICHWE  BCIOMOTATEIHHBIMH  CHCTEMaMH,
obecrneynBaronuMH paboTy OCHOBHBIX arperaToB U JIp.) U BO3JIOXKEHBI Ha 0OCHOBHON KOHTYp CA.
B ciyuae oTka3a OCHOBHOTO KOHTypa aBapuWiWHOTO OTKJIIOYEeHHs mpexycmoTpeH BPY (6mox
pyuHoro ympapieHus). OJHaKO B HEKOTOPBIX CIydyasx JUIs 3THX Iesell Mbl ucnonb3oBamn KA3
(xorTpOJUTep aBapuiiHbIX 3anuT). [Ipenmyrecteom mpumenenuss KA3 no cpaBaenuto ¢ BPAO
(BPY) sBisieTcst BO3MOKHOCTE HA/IEKHOTO aBTOMATHYECKOTO BBITTOTHEHUS «MSATKUX) 3aIIATHBIX
OTKJIIOYEHWH TO ajIropuTMy, HCIOJIb30BaHHWE €ro sl TeCTHPOBaHMsI paboOTOCIIOCOOHOCTH
OCHOBHOTO KOHTYpa KOHTpPOJISI U yIpaBleHUs, 3aCTaBIseT UCKATh MpUEMIIEMble TI0O CTOMMOCTH
pemenus B nosib3y KA3.

TpeboBanus x HagexxHocTH U ObicTpojeiicTBHiO KA3 st CA 00BbEKTOB MarucTpabHBIX
HEPTETTPOBOIOB MEHEE JKECTKHE, YeM TpeOOBaHHs K KOHTPOJUIEpAM POTHBOABAPUHHBIX 3aIUT
00beKTOB He(pTeXUMUU W HedTemepepadoTKH, Mockombky KA3 B maHHOM ciaydae obOpasyer
KOHTYp (YHKIIMOHAILHOTO pe3epBa OCHOBHOTO koHTypa CA B 4YacTH BBITOJIHEHUS
ABTOMATUUYECKUX TTPOTHBOABAPUIHBIX 3alUT. B ocHOBHO# KOHTYp CA BKITIOYAIOTCS KOHTPOJLIED
nentpanbHbiid (K1), BeimonHstommii Bce amroputMbl pabotel CA (B TOM 4YHCIE alrOPUTMbI
MPOTHBOABAPUMHBIX 3aIlUT), U CBSI3aHHBIE ¢ HUM TI0 ceTH KoHTpoiepsl YCO. JlybnupoBanue
WM PYHKIIHOHAIBHOE PE3EPBUPOBAHKEC JTATIYMKOBON anmaparyphl H «Topsiaee) pe3epBUPOBAHUE
KII u moneBo#t muHEL, 3aKiaabiBaeMoe B OCHOBHON KOHTYp CA Ha OCHOBaHMHM HOPMATHBHBIX
TpeOOBaHUH, yk€ 00ECTEUHBAIOT BBICOKYIO CTPYKTYPHYIO HAJEKHOCTH BBHITIOJIHEHUS 3allluT.
[ToaTomy mpumeHenne B kadecTBe KA3 crenuann3npoBaHHOTO CBEPXHAJEKHOTO KOHTpOILIEpa
He TpeOyercs. (OCHOBHOW TIPUHIMIN TIOBBINEHUS HAAEKHOCTH TPH  UCMOJIB30BAHUN
(YHKITHOHATTFHOTO ~ pPEe3epBUPOBAHUSl  3aKIfOyaeTcsl, KaKk M3BECTHO, B  MpPHUMEHEHUH
aJThTEPHATHUBHBIX TEXHUYECKUX CPEICTB U He3aBucuMoro ot KII mporpammuoro obecrieueHus.

3A0 «ODMHMKOH» paspabortan u BHempun B AK «TpancHedrenpoaykT» psnx cuctem
aBTOMaTHU3alli [epeKauuBaloluX cTaHuuid ¢ wucnoins3oBanueM KA3  pacripeneneHHon
ctpykTyphl (CA IIIIC-1, IITIC-2 «Cranbuoii Konsy, CA IIIIC «CranoBas», «8H», CA JIIIJAC
«CyOxankynoBo» u ap.). llomoxutenpanni onbiT npumenenuss KA3 B 3Tux cucremax
MOKAa3bIBAET IIeNIecCO00pa3HOCTh MPUMEHEHHs aHAJOTHMYHBIX TeXHHueckux pemeHudd u B CA
HIIC cucremsr AK «Tpancuedtoy.

[Tpumep ctpykrypnoii cxembl CA HIIC c¢ ucnons3oBanmnem KA3 nokaszan Ha puc. 3.
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Puc. 3. Crpykrypnas cxema CA mpomexytounoit HIIC ¢ ncronszoBannem KA3.

OcnoBHoli koHTyp CA (B maHHOM ciydae — THIOBOM mpomexytoudHor HIIC 06e3
pe3epByapHOro Tapka) BBINOJIHEH ¢ WCmojh3oBanweM TpuHATEIX B AK «TpancHedtb»y m
«Tpancuedrenponykt» B KadecTBe 0azoBbIX KoHTpouiepoB MODICON ¢upmer «Illnaiinep
Onextpuky». Ero cocraB coorsercTByeT npuHiITEIM B AK «TpancaedTh» THTIOBBIM POEKTHBIM
pemenusM apToMaTtuzaruu HIIC.

KA3 Bemonaen Ha 6a3e MallOKaHAIBHBIX UHTEIUIEKTYaThHBIX Moy el cepun DCS-2000,
CBSI3aHHBIX MeXay coboif mo uHTepdeiicy RS-485 (skpanupoBaHHas BUTas mapa, MPOTOKOI
Modbus RTU, ckopocts mepemaun maHHbIX 10 115,2 Kowut/c). Momynm ¢ 0OBEKTOBBIMA
KIIEMMHUKaMU 00pa3yloT (yHKIHOHaNbHBIE OnMoku — Omoku m3mepenus (BU) ¢ momynsmu
BBOJIa AHAJIOTOBBIX W JIUCKPETHBIX BXOJIHBIX CHUTHAJIOB W OJIOKA W3MEPEHUs] W YIPaBICHUS
(bY), Bximoyaromue MOAYJIH BXOJHBIX aAHAJOTOBBIX W JUCKPETHBIX CHUTHAJIOB W MOIYJIH
BBIXOJIHBIX JTUCKPETHBIX cUTHANIOB. bioku BU u BUY ycranasmmBarorcst Ha DIN-peiiky B mkady
yhpaBleHUs. DTO JaeT BO3MOXHOCTH palHuoHalbHOTO mocTpoeHus: KA3 pacmpeneneHHON
CTPYKTYpHI, korja moayau Y CO ycraHaBIMBarOTCS BOJU3H 00OpPY/OBAaHHUS TIOJIEBOTO YPOBHS B
mkadax KOHTPOJIEpOB OCHOBHOTO KoHTypa CA. DTO TO3BONSIET COKPATUTh KabelbHbIe
COC/IMHEHUS ¥ TIOBBICUTH MIOMEXO03aIMHUITICHHOCTh KOHTYpa.



KA3 pacnpeneneHHoi cTpyKTypbl, TTOKa3aHHBIA Ha pHc. 3, BKIIOYAET B ceOsl ClieyIolne
V3JIBI:

e y3en l: meATpanbHbIi nporeccopHbiii Moy CPU-17, 6noku u3meputensabie (bA),
Ooku m3Mepenus u ynpasieHus (B1Y), mpuruMarommyue cHTHAIB 0 TapaMmeTpax, Mo
aBapUHHBIM 3HAYEHHUSIM KOTOPBIX BBITOJTHSIOTCS OOIMECTAHIIMOHHBIE 3alllATHHIE
OTKJIIOUEHHs, TPUHUMAIOIIUE CUTHATBI COCTOSHUS «CEKYIUX» 3aJBUKEK CTAHIIMHU U
BbIIatone Komauabl «CeKyInue 3aJBHXKKH 3aKpBIThY; YCTaHABIMBACTCS B MIKa(y
koHTposutepa YCO 1.3 o0mecTaHIIMOHHBIX 3aIIHT;

e y3ex 2: 610k m3mepenus: u ynpasieaus (bBUY), npuauMarommii CUTHAIBI COCTOSHUS
BB marucrpanpabeix HacocHbix arperatoB MHA1 m MHA3 w Beimaromuii KoMaHabl
«MHA1 (3) oTkImouuTh»; ycTaHaBIUBaeTcs B IMkady KOHTpoJuiepa YMpaBieHUS U
3ammt arperatoB MHA1 u MHA3;

e y3en 3: G0k u3MepeHust u ynpasienus (BUY), npuHUMArONMi CUTHAIBI COCTOSIHUS
BB marucrtpansHbix HacocHBIX arperatoB MHA2 u MHA4 u Bbimaromuii KoMaHIbI
«MHA2 (4) OTKJIIOUMTH»; YCTaHABIWBAETCS B IMKady KOHTPOJUIEpA YNpaBICHUS W
3anmuT arperatoB MHA 2 1 MHA4;

e rpadpuueckas onepatopckas mnanenb (UniOP BKDR 16), ycranaBmmBaemas B
onepatopHoii HIIC.

Curnanel 0 mapaMerpax, MO aBapUUHBIM 3HAYEHUSIM KOTOPBIX BBIMOIHSIOTCS 3all[UTHBIE
OTKJIIOYEHHS, 3aBOJISITCS Kak Ha KoHTpoJuiepsl Y CO ocHOBHOTO KOHTYpa, Tak 1 Ha KA3 ¢ onHux
U TeX e AyONUpOBaHHBIX JaTYUKOB (MO0 CXEMe «TOKOBas MEeTIsA») WU (YHKIIHOHATHHO
pEe3epBUPOBAHHBIX JIATUHUKOB.

C nenrtpampabiM KoHTpoimiepoM CA KA3 cBsizaH uepe3 mpeoOpa3oBarens HHTepdeiica
Modbus/Ethernet mist BemonHenust kouTposist padortocnocooHoctr KII. Ilpm obHapyxennn
ocTaHoBa BhIUMcIUTENbHOTO Tpollecca B KI[ BemomHstorcs 3ammtHoe oTkimodeHue HIIC.
Tonpko 3Ta pomoiHWUTENBHAs 1O cpaBHeHWIO ¢ BPYA3 Qynkius nemaer ero mpuMeHeHHe
npeanoutuTenbHbIM. Kpome Toro, mpumeHenne KA3 CyIecTBEHHO CHIKAET «UeIOBEUECKHU
(akTop» MPHU BBHITOJHEHUW TPOTHBOABAPUHHBIX 3aIHT, TIOBBIIAS HAJICKHOCTH WX BBITOJHEHUS
JI0 YPOBHS, TpeOyeMoro s Tiepexo/ia K «0e3moiHoi» TexHonorun skcryaTtanuu HITC.

Kak Op1mo ckazaHo BbIme, ucmosib3oBaHue B CA TPOMBIIUICHHBIX CETEH CO CIOKHOMN
TOTIOJIOTHEH, ¢ WCHOJIB30BAHUEM METOJIOB  TOBBIMICHHUS  TIOMEXOYCTOWYMBOCTH  CETH
(aBTOAPOUTpaXK, KOHTPOJIH OIMMMOOK, THAarHOCTHKA KaHAJIOB CBS3H H IIP.), a TaKXKe MOIYIHLHOTO
MOCTpOeHUs T03BOJIsIET cTpouTh CA Kak pacmpeniesieHHbIe, Ha OCHOBE €JIMHOTO TEHTPATHLHOTO
mporeccopa u cucteMbl yaaneHHbIX Y CO (JieleHTpaTin30BaHHbIN TPHHITAIT IOCTPOCHHS BBOA-
BBIBOJIA), TAK ¥ 00BEeAMHSS B cocTaBe KoMmIiekcHOU cucteMbl ACY TIT HeckoJIbKO aBTOHOMHBIX
CA. IIpumepaMu aBTOHOMHBIX CHCTEM MOTYT OBITH CHCTEMBI aBTOMAaTHYECKOTO PEryJTHPOBaHUS
(CAP) napnenwus, a Takxe cCUCTeMbI aBToMaTudeckoro noxapotyrnenust (CATI).

CUCTEMA ABTOMATHUHYECKOT' O PETYJIUPOBAHUS JABJIEHUS (CAP)

3A0 «DMHUKOH» pazpabotano u BHeapuio B 3kciuryaranuio 6onee 19 CAPJl nHa Gaze
koHTposuiepoB «O9MUKOH».

MuxkpormpoiieccopHas ~ CUCTeMa  aBTOMATHYECKOTO  PETYJIUpPOBaHWsI  JTaBleHUsS (B
nanbHeimem - CAPJl) sBisieTcss mporpaMMHO-TEXHUYECKHM KOMIIJIEKCOM aBTOMATHYECKOTO
peryiupoBaHus, TOCTPOEHHBIM C  HCIOJB30BAaHUEM IPOTPAMMHUPYEMOTO  JIOTHYECKOTO
koutposiepa CAPJl (manee mo tekcty KCAPJI) na 0a3ze xkoutpomnepa cepun IK-2000 wim
DCS-2000.

CAPJl npennaznauena ansi (QyHKIIMOHHUPOBAHHS B COCTABE CHCTEMBI aBTOMATH3AIMA
He(remepekaunBaromux ctannui (HIIC) wmmm wHedTempoaykTonepekaunBaroOIeil CTaHIIUN
(TITIC) m BBIMOHSET CleAYIOMHAE (YHKITHH:



e apromarnueckoe [IM]I-perynupoBanue JaBlieHUS] HA MPUEME M BBIXOJE CTAHIIUU WJIN
perynupoBaHUe B PYYHOM DPEKHAME MyTEM YIpaBICHUsSI TOJIOKEHUEM PETYITUPYIOMIHNX
OpraHoB (3acJIOHOK, KJIalaHoB | T.I1.);

e Tmojiepxkanue napneHus Hedptu Ha mpueme HIIC He MeHee ycTaBOYHOTO 3HAYEHUS C
1[eJIbI0 O0ecrieueHusl KaBUTAIMOHHOTO 3araca HaCOCHBIX arperaTtoB U OJHOBPEMEHHO
MaKCHMaJFHO BO3MOXHOTO pacxoja He()TH o TpyOOIpOBOIY;

o mojnepxanne napieHus HegTr Ha Beixoge HITIC He Gosee ycTaBOUHOTO 3HAUCHHMS JIIIS
o0ecrieyeHns COXpaHHOCTH TPYOONpoBOJa W/UIHM TpeOOBaHUN peXHMa TEepEeKayKd ¢
OJTHOBPEMEHHBIM TIOJTYYEHHWEM TIPH 3TOM MaKCHMAaJIbHO BO3MOKHOTO pacxoja HedTH
o TpyOOTIPOBOTY;

e CHMIXEHHE Harpy3KH Ha dJIeKTPOJBUTaTEIN HACOCHBIX arperaToB MpH IMyCKax;

Ckopoctb oOMmeHa uHdopmarueit o cetu (MHTepdeiic RS-485) moxet gocturars 576000

out/c.

B coctaB CAPJ] BXOa4T:

e Tmporpammupyemsiii Joruueckuii konTposuiep KCAPJI;

e ONOK pyYHOTO TUCTAHIIMOHHOTO YTPaBIEHHS TOJIOKEHHEM pPEryIUpYIOIIero opraHa
(BPY);

e TpeoOpa3oBaTellb YaCTOTHI OOIIETPOMBIIIEHHOTO TIPUMEHEHUS;

e DJIEKTPOINPUBOJI PETYIUPYIOLINX 3aCIOHOK (KaK MpaBUII0, ACHHXPOHHBIN ¢ YEepBSYHBIM
PEIYKTOPOM);

e JAaTYUKHU U30BITOYHOTO JABJICHHS HA BXOJIE, BEIXOJIE M B KOJUIEKTOPE CTAHITUH;

e DJIEKTPOHHBIA PETUCTPATOP.

[IpenycmarpuBaeTcst MSTh peXUMOB pabOThI (YITPaBICHMSI) CUCTEMBI:

e ABTOMATHUYECKHWA IO JaBIEHHIO (OCHOBHOW pEXHUM YIpaBIE€HUS, IMPU KOTOPOM
ABTOMATHYECKU TOJIEpKuBaeTcs narienne Hedtr Ha npueme HIIC He HMKEe W Ha
Beixosie HIIC He Bhille yCTaBOYHOrO 3HAYEHUS, a, TaKXKe, OCYIIECTBISIETCS
yIIpekaaroliee peryjiupoBaHie NpH IMycKax HACOCHBIX arperaroB € LEJIbI0 CHUKEHUS
Harpy3KHd Ha 3JIEKTPOJIBUTaTeIN HACOCHBIX arperaTon);

e ABTOMATHYECKWN IO JPOCCETUPOBAHUIO (JIOTIOJHUTEIHHBIM PEXUM YIIPABJICHUS, TPH
KOTOpPOM  aBTOMAaTHYeCKH TOJJepXKUBAeTCsl TMepenaj  JaBleHus HepTH Ha
perynupymoiei apMarype paBHbI yCTaBOYHOMY 3HAUEHHUIO);

e ABTOMATHUYECKHW MO MO3UIMOHUPOBAHUIO (JIOTIOJHUTEIBHBIN peXUM YIpaBIEHUS, TIPH
KOTOPOM TIPOM3BOJUTCS aBTOMAaTH4ecKasi yCTaHOBKa pEryJupylolleil apMmarypbl B
3aJaHHOE TTOJI0KEHNUE);

e KHOIOYHBIA (JIOTIOJHATEIBHBIM PEXHUM YIPABICHUS, TPH KOTOPOM YyIPABJICHHE
peryimpyoIei apMarypoit mpou3BoaUTCs BpydHyto onepatopom ¢ [TPC);

e PEMOHTHBIA (JIOTIOJHUTEIBHBIM PEXUM YIPABICHUS, TPU KOTOPOM YIIPABICHHUE
perynupyolei apMatypoi 6JI0KupyeTcs).

Cuctema wMoOXeT OBITh WHTETPUPOBAHA C JIPYTUMH CHUCTEMAaMH aBTOMATHYECKOTO

yopaBieruss HIIC u cucreMamMu TeneMexXaHMKH, Kak Ha allapaTHOM YpOBHE, TaK M 1O
CTaHJAPTHBIM TpoTOoKoNIaMm cBsi3 Modbus RTU.

CUCTEMA ABTOMATHYECKOTI O ITOXKAPOTYHWEHUSA (CAII)

Haunnas ¢ 1998r., Ha Oaze xoutpomnepoB OMUKOH Bueapeno ©Oonee 80
MHKPOTIPOIIECCOPHBIX CUCTEM aBTOMaTtuueckoro moxaporymierus (CAIT).

B mpomiecce mpoBenenusi cepTH(PUKANUOHHBIX HCHBITAHUNA HAIUX KOHTPOIIEPOB Kak
pruOOPOB MPUEMHO-KOHTPOJILHBIX U TPUOOPOB YIIpaBJICHUS TTOXKAPHBIX, B IIpoliecce pa3paboTKu
u obOmenus c ApyruMu mpoektupoBimkamMu CAIl, mpu mpoBeeHHH TPUEMO-CIATOUHBIX
UCHBITAaHUH MBI TpHOOpenu orpomHblid onbIT co3nanuss CAIl kaxk ans oOwvexkToB AK
«Tpancuedtb» 1 AK «TpancHepTenpoIyKT», TaK U A APYTUX 3aKA3UHUKOB.



[Tporpammuo texuudeckue kommiekenl (I1TK) na 6aze kontposmiepos KCAII-01 u KCAITI-
02 mmpoko mpumensitotest s noctpoeHus CAIl Ha oO6bekTax TpyOOIMPOBOIHOTO TpaHCIOPTA
(TOJIOBHBIX W TMPOMEXYTOUYHBIX He(TETepeKaunBaIONMX W HEPTETPOTYKTOTIEPEKAUNBAIOIITIX
CTaHINH, pe3epByapHbIX MapkoB, HeTeOa3 U He(TeHATUBHBIX KOMILJIEKCOB), a TaKXKe JPYTHX
00BeKTax He(TEera3oBoro KOMILIEKCA.

[ITK CAII no3BomsitoT B MOJTHOM 00beMe oOecreunTh BhinoHeHue TpedboBanuit HITb 88-
2001.

Tunuuaeiv crygaem BHenpenus CAII nHa 6a3e korTposuiepoB DMUKOH sBnsercs CAII
TaKoro OOJBINOr0 00BekTa, kak mepeBaioynas #edredbaza ([THB) «['pymoras» (OAO
«YepHOMOpTpaHCHEPTH).

Cucrema aptomarmyeckoro mnoskaporymenus IIHb «['pymoBas» npeaHazHaueHa st
oOHapy»eHHs] 04aroB BO3TOpaHUsl, OMOBEIIEHHUs JII0JIeH O ToXape U TYIIEHUS MoXkapa, a Takxke
3alIUTHl TEXHOJIOTMYECKOT0 000pyZoBaHMs U coopykeHud. OOBEKTaMu IM0XKApOTYIICHUS
nepeBasiouHo# HeTeOazbl «I'pyiroBasy SIBISIOTCS:

e OCHOBHOW pe3epByapHBIii TapK, cOCTOsIIMH U3 AecsTi pe3epryapoB PBCIIK 50000 M

e HacoCHas CTaHIIWS BHYTPUIIAPKOBOM MEPEKAUKH;

e JIONOJHUTEINIbHBIN pe3epByapHbIii napk, Bkatovaronmii yetsipe PBCIIK 50000 M

e HacoCHas CTAHIIUS JUIS Ma3yTa U TsHKeTod HedTH.

Kpome Toro, cpeactBamm mokapHOW curHanmzanuu (0OHApYXEHHS W OIMOBELICHMUS)
OCHAIIAIOTCS:

e omneparopHas [IHb «I pymoBas»;

e TIOMEIECHHS KOMILIEKTHOM TpaHchopMaTopHoii nmoacTanmuu (KTII),

pacnipeaenutensaoro ycrpoictsa (PY) u mmra cranmum ynpasinenus (ILCY);
e KabenmbHBbIE KaHAIIBI,
e OTIepaTOpHasi K/ 3CTaKaT,
e 3 cIHMBO-HAJIWBHBIE JK/JT ACTAKAIBI;
e TIJIONIAJIKA HACOCOB JIETKOW HE(PTH;
e 3aKpHITas U OTKPHITAsi HACOCHBIE CIIUBA JU3EIHHOTO TOTLIHBA.
Jlna xapaxrepuctukn oobemoB apromartuzannu CAIl ITHB «I'pymoBas MoXxHO Ha3BaTth
o011iee KOTMYECTBO BXOTHBIX M BBIXOTHBIX CUTHATIOB KOHTPOJLIEPOB:
1. BXOJHBIX CHUTHAJOB KOHTPOJII TEXHOJOTMYECKHX MapaMeTpoB padOThl CUCTEMBbI
MOXKapoTyIIeHHs - 243;

2. BXOJHBIX M BBIXOJIHBIX CHTHAJIOB KOHTPOJS M YIpPaBJIEHUS HWCHOJHUTEIHHBIMU
MeXaHU3MaMu (HacocaMmy, 3aJBUKKaMM) - 848;

3. BBIXOJIHBIX JMCKPETHBIX CHUTHAJIOB (YNpaBJi€HHWsS] CBETOBHIMM W  3BYKOBBIMH
oToBeIarensMu u T.1.) - 171.

[ToxxapHbIe 3aJBM)KKM UMEIOT MHTEIUICKTYalbHBIM MPUBOA; KOHTPOJIb U YIpaBJIeHUE UMHU
ocymiecTBIseTcs o uuTepdeiicy. KomngectBo nHTEp(helCHBIX BXOTHBIX CUTHAIOB (C MOKAPHBIX
u3Benarenei u 3aaBuxex) - 480.

Snpom cucremsl sBhsgetrcss koHTpoiuiep mneHTpaibHbli KCAII-01 KII ¢ pacmmpeHHBIM
YUCIIOM WHTEP(EHCHBIX KaHAJIOB, BHITIOJHEHHBIN MO cXeMe ¢ «ropsamMmy» pesepBom. B CAII
ucnonp3yetrcs 22 kouTpouiepa YCO KCAII-01 u KCAII-02, ycranoBneHHsIx B 19 mkadax
yhnpaBlieHUs] ToXapHbIX. boibinoe konuuecTBO KoHTposuiepoB YCO, a Takke NOMEIIEHUH, B
KOTOPBIX OHH YCTaHOBIIEHBI, OOJBIIINE PACCTOSHUS MEXKIY dTUMH MOMEIICHUSIMHA OOYCIOBHIN
noctpoerne wHpopmarmonHoit cetn CAIl ¢ MCHOIR30BaHWEM BOJIOKOHHO-OTITHYECKUX JTHHHN
cBs3u (BOJIC).

Kommnekcnas cucrema apromatu3zainuu noxaporyimenusi [THB «I'pymoBasy mokazana Ha
puc. 4.



KOMIMMNEKCHAA CUCTEMA ABTOMATU3ALIMKN NOXAPOTYLWEHWA MNMHB «PYLLOBAA»
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Puc. 4.

Kontpomneper KCAII-02 wucnonb3yroTcsi B OCHOBHOM il TMpHEMA CHUTHAIOB OT
neyxauana3zoHubix (MK-Y®) uzpemareneit noxapusix nimamenn UIIDC (mocraBmuk - 3A0
«DNeKTPOHCTaHIAPTIIPUOODPY ), TPUMEHEHHBIX ISl CUTHATU3AIMK Tokapa. M3BemaTenu uMeroT
JIMCKPETHBIE, aHAIIOTOBBIE (TOKOBHIE) M MHTEP(EHCHBIN BBIXOHBIE CUTHAIB. B manHOM ciyvae
UCTIONB3YIOTCS MHTep(delicHble curHabl (qBe muHbl mo 5 UIIDC B xaxmoi).

B cucreme uCnosib3yroTCs 3aIBUKKH ¢ MHTEJUIEKTYAJIbHBIM TPUBOJIOM JIBYX THIOB - BYP n
[1B3 7M1 (moctaBmuk - ToMckas 37I€eKTpoOHHAs KoMTaHus1). JlaHHbIe TUITBI TPUBOJIA TTO3BOJISIOT
OCYIIIECTBIIAITH KOHTPOJIb W YNpaBICHWE 3aJBMKKaMH, KaK (U3WYECKHUMH JUCKPETHBIMA
cuUrHanamu, Tak u no uatepdeiicy. B CAII 3anoxeHa BO3MOXKHOCTH UCIIONB30BAHUS KAXKIOTO U3
BapuaHToB. [ TipeoOpazoBaHusi peaTn30BaHHOTO B WHTEJUIEKTyaJIbHOM MPHBOJE MPOTOKOJIA
CANbus B Modbus RTU ucnons3yercs ctanaapTHBIH peodpazoBarens MKC-07.

CAII skenimyarupyercst ¢ mast 2005 r.

Hakomnnennslit 3a mpenpinymue Tofsl ONMBIT TocTaBk U BHeApeHuss CAIl pa3znudHbIX
00BEKTOB, HATMYNE BCEX HEOOXOTMMBIX JIMIIEH3NH U CepPTU(PUKATOB HAI30PHBIX opraHoB Poccun
MO3BOJISIET HaM TpejaiaraTh CBOM YCIYTH MO MOCTaBKEe KOMILIEKCOB MPOTPaMMHO-TEXHUYECKIX
cpenctB CAII na 6a3e koarposuiepoB « IMUKOH» nst Bcex oTpacieit mpoOMBITILIEHHOCTH.
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