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FrolovDY
Записка
Отсутствует раздел с описанием подкючений и настроек OPC серверов для передачи информации в действующую систему DeltaV?


1 OBIUME CBEJAEHUA

1.1 IToJiHOE HAMMEHOBAHUE CUCTEMBI

[TomHOE HAMMEHOBAHHME CHCTEMBI — ABTOMATH3UPOBAHHAS CHUCTEMa YIPABJICHUS TEXHOJOTHYE-
CKUMHU Tiporieccamu TypOoarperara ct. Ne2 P50-130 (uuB.N°0401567) TOL| AO «PYCAJI AUNHCK».
Ycnosuoe o6o3nauenue — ACYTII TA Ne2.

B manpueiimem tekcre — cuctema wid ACYTIL

1.2 IlepeyeHs OpraHu3anmii, y4acTBOBABIIMX B Pa3padoTKe CUCTEMbI

AO «Kanyxckuil 3aB0J] 3HEPT€TUUECKOTO MAILIMHOCTPOEHUS» — 3aKa34HK;
00O «9uepro TexHonorusp» — ['eHIPOEKTUPOBIIUK;
00O «Moayneueie Cuctembl TopHamo» — Pa3paboTyMk M M3rOTOBHUTENb POTPAMMHO-

TEXHUYCCKOI'O KOMIIJICKCA,

TOL AO «PYCAJI AYUNMHCK)» — Okcnnyatupyrolas opraHu3anus.

1.3 HepequL AOKYMEHTOB, HAa OCHOBAHMHU KOTOPbLIX CO31a€TCHA CUCTEMA

ABTOMAaTH3MpOBaHHAsl CHCTEMa YIPABICHHUS TEXHOJIOTMYECKHMMHM IIpoleccaMu Typboarperarta
ct. Ne2 TOI AO «PYCAJI AUMHCK)» pa3pabatbiBaeTcsi Ha OCHOBAaHUH CIIETYIOUINX JTOKYMEHTOB:

— HoroBop Ne C-011/22-3 ot 25 utons 2022 r. mexxny AO «Kamyxckuil 3aBoJl SHEPreTHUECKOTO
MamunHocTpoeHus» (AO «K3ADM») u OO0 «Moaynbabsle Cuctemsl TopHazo»;

— Texuunueckoe 3aganue Ha ACYTII typ6oarperara ct. Ne2 TOL[ AO «PYCAJI AYUMHCK».

HopmaTuBHBIE JOKYMEHTHI

—T'OCT 2.102-2013 ECK/. Busbl 1 KOMIIJIEKTHOCTb KOHCTPYKTOPCKUX TOKYMEHTOB.

—T'OCT P 2.601-2019 ECK/I. OxcrutyatalluOHHbIE JOKYMEHTBHI.

—T'OCT 27300-87 UnpopmarmoHHO-U3MEpPUTEIIbHbIE CUCTEMBl. KOMIUIEKTHOCTh M TpaBMiia CO-
CTaBJIEHUS JKCILTyaTallMOHHOM TOKYMEHTALUH.

—T'OCT P 58604-2019 Enunas sHepreTudeckas cucTeMa U M30JUPOBAHHO padOTAaIOIIHe SHEPro-
cUCTEMBI. TeIIOBbIE AIEKTPUUECKUE CTAaHIIMK. ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABIEHUS TEXHOJIOTHU-
YeCKUMU IpolieccaMu. Y clioBus co3aanusi. HopMel u TpebGoBaHmMs.

—T'OCT P 59792-2021 UndopmarmioHHbie TeXHOJIOTHH. KOMITIEKC CTaHIapTOB Ha aBTOMATHU3H-

POBAaHHBIC CUCTCMEI. BI/I,Z[BI HUCITBITAaHUH ABTOMATU3UPOBAHHBIX CUCTCM.
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—T'OCT P 59795-2021 UndopmarrioHHbie TeXHOJIOTHH. KOMILIEKC CTaHIapTOB Ha aBTOMATHU3H-
POBaHHBIE CUCTEMBL. ABTOMaTH3HPOBAHHBIE CUCTEMBI. TpeboBaHMs K COJIEPKAHUIO TOKYMEHTOB.

—PJ[34.35.412-88 (c u3m. 1 1990) [IpaBuia npueMKH B 3KCILTyaTallMI0 U3 MOHTaXa U HaJIaJKU
CHCTEM YIPABJICHUS TEXHOJOTHYECKUMHU MPOLIECCAMH TETUIOBBIX JIEKTPUUECKUX CTAHIIUH.

— PJ1 153-34.1-35.127-2002 OOmue TexHUYECKHEe TpeOOBaHUS K MPOTPAMMHO-TEXHUYECKUM
komruiekcam Juist ACYTII ternoBeix anekrpoctaniuii (kpome p. 1, 2, 3 (32 ucki. m. 3.3.2), 4.1, 4.2, 4.4,
5, 7).

— CO 34.35.101-2003 Meronuueckue yka3zaHHs 110 00beMy TEIJIOTEXHUYECKUX M3MEPEHUH, CUT-

HaJIU3allu U aBTOMATHYCCKOTO PCTYJIMPOBAHUA HA TCIIJIOBBIX JJICKTPOCTAHIIUAX.
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FrolovDY
Записка
Отсутствуют РД, СО, ГОСТы из технического задания:
-РД 153-34.1-35.116-2001 «Объем и технические условия на выполнение технологических защит теплоэнергетического оборудования электростанций с поперечными связями и водогрейных котлов», 
РД 153-34.1-35.522-98 «Типовая инструкция по эксплуатации АСУ ТП теплоэнергетического оборудования ТЭС»
РД 153-34.1-35.523-2002 «Методические указания по оснащению рациональным объемом резервных аппаратных средств контроля и управления котлотурбинным оборудованием ТЭС, оснащенным АСУ ТП»
РД 34.30.506-90 «Методические указания по нормализации тепловых расширений цилиндров паровых турбин тепловых электростанций».
РД 153-34.1-35.116-2001. «Объем и технические условия на выполнение технологических защит теплоэнергетического оборудования электростанций с поперечными связями и водогрейных котлов»
ГОСТ 24278-2016 «Установки турбинные паровые стационарные для привода электрических генераторов ТЭС. Общие технические требования»

FrolovDY
Выделение
Почему исключили эти разделы, пункты?


2 HABHAYEHHUE CUCTEMBbI

2.1 ACYTII TA Ne2 mpenna3HaveHa JUisl aBTOMATH3AIUU TEXHOJIOTHYECKOTO Mpoliecca BeIpadoT-
KU DIIEKTPUYECKON PHEPTUU U 00ECTIeYBACT:

— KOHTPOJIb M aBTOMAaTU3HPOBAHHOE YIPaBICHUE OCHOBHBIM U BCIIOMOTATEJIbHBIM TEXHOJOTHUYE-
CKUM 000pynoBaHHeM TypOoarperara BO BCEX SKCIUTYaTallMOHHBIX PEXKUMAX;

— TEXHOJIOTHYECKYIO 3alIUTY TypOoarperara;

— IMarHOCTHKY TEXHOJOrHUecKoro obopynoBanus u obopynosanus ACYTII;

— apXMBHPOBAHME U MPEIOCTABICHNE HHPOPMALIUH B BUJIE TaOIUI], IpahuKOB, OTUETOB U JIp.

2.2 Uentpanshoit uacteio ACVYTII sBnsercs mnporpammHo-texHuueckuit kommiekce (I1TK)
«TOPHAJIO-N», KoTOpbIil BKIIOYaeT B ce0si MPOrpaMMHUpPYyEMbIe CpPEICTBAa aBTOMATH3AIMU U JpyrHe
CPEICTBA BBIUMCIUTEIbHON TEXHUKH.

I[ITK «TOPHAJIO-N» umeer ceprudukar coorBerctBusi POCC RU.AA79.H19466, BbiaanHbIi
23 nexabpst 2019 r. Opranom no ceptuduranuu npoaykiuu u ycayr OOO «Hosocubupckuit LICM»
POCC RU.0001.10AA79 (Ilpunoxenue B).

I[ITK «TOPHAJIO-N» umeer ceprudukar coorserctBusi EADC RU.AS79.B.00311/19 Cepust RU
Ne0127534, Beimansbiii 24 nexabpst 2019 r. Opranom mno cepTu(UKAUM NPOIYKIUU U YCIYT
OO0 «HoBocubupckuii LICM», n cOOTBETCTBYET TpeOOBAaHUAM TEXHUYECKUX pErjJaMeHToB TaMo)keHHO-
ro Coro3a (Ilpunoxxenue B):

— TP TC 004/2011 «O 6e30macHOCTH HU3KOBOJIBTHOT'O 000PYAOBAHUSY;

— TP TC 020/2011 «2nekTpoMarHuTHast COBMECTUMOCTh TEXHUYECKUX CPEJICTBY.

[ITK sBnsiercss cpeCTBOM M3MEpPEHHs M TOJJICKUT KaduOpOBKE MM MOBEPKE B YaCTU U3MEPH-
TEIbHBIX KaHaJOB IIPM BBIMYCKE M3 IPOM3BOJACTBA, a TaKXKe B MPOILECCE OBKCILTyaTalUu.
IITK «TOPHA/IO-N» 3apeructpupoBan B ['ocynapcTBeHHOM peecTpe cpeacTB u3MepeHuil mo Ne78043-
20 u nomymeH k mpuMeHeHuio B Poccuiickoit @enepanun (Ceprudukar denepaabHOr0 areHTCTBA IO
TEXHUYECKOMY DPETyJIHPOBAHHIO M METPOJIOTUM 00 YTBEPXKICHUM THIA CPEACTB M3MEpEHHM
0OC.C.34.004.A Ne77059).

Kpowme IITK B cocTaB cucTembl BXOJST: JATYMKH CUTHAIOB, MECTHBIE MMOKA3bIBAIONINE TPUOOPHI,
ucnojautenbHele Mexanu3mMbl 3PA u MCH, c6opku 3a1BruxKeK, MECTHBIE IIKa(dbl U Apyroe o0opyaoBa-

HHC.
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3 XAPAKTEPUCTUKA OBBEKTA ABTOMATU3AIIUA

OOBEeKTOM aBTOMAaTHU3allMMU SIBJIIETCSI OCHOBHOE U BCIIOMOTaTeIbHOE 000pya0BaHue Typboarpera-

ta P50-130 (nuB.N°0401567).

3.1 TypOuna

[Ipennaraemas typouna P-50-12,8/0,9 compsiraercs ¢ cymiectBytomuM resepatopom TBD-60-2
AO «9ncub». [TapoTypOHHHBII arperar MOHTUPYETCS Ha CYIIECTBYIOIIEM (yHIaMEHTE.
Typ6una cootBerctByer 'OCT 24278-2016 «YcraHOBKM TypOMHHBIC MAapOBBIE CTALIMOHAPHBIE

U IpUBOJAA SJICKTPHUYICCKUX T'CHEPATOPOB» U UMECT CICAYIOIHNEC OCHOBHBIC XapPaKTCPHUCTUKU:

HaumeHoBaHue napamerpa 3HayeHune
OnexTpuueckas MOIIHOCTh, MBT 50 9,76
[TapameTpsl cBexero napa:

- maBnenue, Mlla 12,8

- TeMIieparypa, °C 555
Pacxon cBexxero mapa, /4 338 100
JlaBneHue napa Ha BbIxyone Typounsi, MIla 0,9 0,9
Temmneparypa napa Ha BbIxJone TypOuHsI, 0C 236 316
Pacxon nmapa Ha BbIXJIONE TYpOUHBI, T/4 287 93,4
Temnepatypa nurarenbHOU Bobl, 0C 236 188

TypOuna mgomyckaeT BO3MOXXHOCTb MapajlieIbHOW pabOThl MO MPOTUBOAABICHHUIO KaK C aHAJO-
THYHBIMU TypOuHamu, Tak u ¢ POY, cHaOkeHHOI aBTOMAaTUYECKUM PETYJIIMPOBAHUEM JIaBJICHUS.

[ToorpeB mUTaTENLHOW BOJBI OCYILECTBIIAETCS B MOJOTPEBATENAX BBICOKOTO JIABJICHUS 32 CUET
ot6opoB u3 Typounsl (IIBJ] Ne2 u I1B/] Ne3) u npotusonasnenus (I1BJ] Nel).

TypOuna cHabeHa BaJIOIOBOPOTHBIM YCTPOHCTBOM, BPAIIAIOLIUM POTOP TYPOHHBI CO CKOPOCTBHIO
4 06/muH. BamonoBopoTtHoe ycrpoiictBo (BI1Y) mpuBoauTcs Bo BpaiieHue ot anekrpoasurarens. BITY
UMEET YCTPOMHCTBO, MO3BOJISIONIEE OCYIECTBIISATH IOBOPOT POTOPA BPYUHYIO, O0€3 JIEKTPONPUBOIA.

JlomaToyHbIil anmapaT TypOWHBI pacCUMTaH M HACTPOEH Ha paboTy mpu yactote cetd 50 ', uto
COOTBETCTBYET "acToTe BpaiieHus poropa 3000 06/mMuH.

JlomyckaeTcst IuTenbHas paboTa TypOUHBI MPH YAaCTOTE CETH DJIEKTpUYecKoro toka ot 49,0 mo
50,5 I'.

[Tyck TypOUMHBI MOKET OCYIIECTBIATHCS HAa HOMUHAJIBHBIX MTapaMeTpax napa.
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[Tp1 HOMUHAIBHBIX TapaMeTpax mapa rnepea TypoOuHOi:

— TypOuHa oOecrneynBaeT JUIMTENbHYI0 pPa0OTy B PEryJHpOBOYHOM JIHAMa30HE MOIIHOCTH
30-100% noMMHaNBbHOM O€3 orpaHHuYeHHs] BpeMEHH paboThl Ha J0OOM ypOBHE MOIIHOCTH B Mpenenax
JMarna3oHa;

— TypOuHa 00ecreuynBaeT JUIUTENbHYI0 PadOTy B PEryIMPOBOYHOM JHAra3oHe MPH OTKIOHEHUSX
4acTOThI BpatieHus poropa 98-101% HoMuHaNBHOM.

JlomyckaeTcst orpaHHueHHas paboTa TypOMHBI Ha XOJIOCTOM XOJy.

3.2 CucreMma MacJIOCHAOKEeHUA

Cucrema MaciocHaOXeHUs TYpOHHBI 00€CTIEYMBAET MACIIOM CUCTEMY PETYIMPOBAHUS TIPH JaBlie-
Huu 2,0 MITa (20 kre/cM’) CUCTEMY CMa3KH IOJIIIUITHUKOB TypOUHBI U TeHepaTopa MpH JaBJICHUU T10-
clie MacIooXJaauTenei Ha ypoBHe ocu TypOunst oT 0,069 mo 0,078 Mlla (ot 0,7 mo 0,8 KFC/CMz).

[Tomaua mMacna B CHCTEMY PETYIHPOBaHUS MPOU3BOIAUTCS LEHTPOOCIKHBIM MACISHBIM HACOCOM,
BaJl KOTOPOT'O COEIMHEH C BaJIOM TYpOHUHBI.

Macno 0 JHOBpEeMEHHO MOJJAETCs K JIBYM MOCJIEI0BATEIbHO BKIFOUEHHBIM HHKEKTOPaM.

CHa0xeHHe MaclIOM TIOJIIIMITHUKOB MPH OCTaHOBE arperata 0O0ECIeunBaeTCs Pe3epBHBIM HACO-
COM, a IIPU aBapUITHOM MaJICHUU JAaBJICHUS Maciia — aBapUHHBIM HACOCOM MOCTOSTHHOTO TOKA.

Jiis oXJaXkIeHusl Maclia MPelyCMaTPUBAIOTCS JIBA BBIHOCHBIX MACIOO0XJIQAUTETIS.

Cucrema MacioCHa0XXEHHUsI BKIIIOYAET B ce0si CHUCTEMY MACIOOYUCTKH JJIsl YAaJICHHs MeXaHude-

CKHUX IPUMECEU U BOJBI.

3.3 PerenepaTtuBHasi yCTAHOBKA

PereneparuBHas ycTaHOBKA MpeaHa3HaueHa s MOJAOTPEBA MUTATEIBHOM BOIBI TApOM, OTOMpae-
MBIM U3 ITPOTHBOABIICHHS, HEPETYIUPYEMbIX OTOOPOB U U3 CUCTEMBI YIUIOTHEHUH TypOMHBI U BKIIOUAIOT
B ce0s1 TpU MOJIOTPEBATEIISI BBICOKOTO JABJICHUS, 3KEKTOP YIJIOTHEHHUH, U TPYOOIIPOBOJIBI ¢ HEOOXOIMMON
apMaTypoi.

[TonorpeBarenu Bricokoro naBieHus (IIBJ) NeNel,2,3 nomxHBI MmocienoBaTeabHO MOJAOTPEBATH
MUTATENbHYIO BOIY Hocie Jeasparopa B koimuyectBe 105% oT pacxonaa mapa TypOMHON Ha JaHHOM pe-
KUME.

Jlnst obecrieueHuss HOpMaIbHOM pabOThl CUCTEMBI YIUIOTHEHUH TYpPOMHBI HCHOJB3YIOTCS 3KEKTOP
YIJIOTHEHHH, K KOTOPOMY JI0JDKHA OBITH IOABEICHA JIeadpUpOBaHHAs 00eccoIeHHast BOAA.

Ha tpy6omnpoBosaax or6opa Ha [IBJ] Ne3,2 1 Ha TMHUM AOTIOIHUTEIBHOTO HEPETYIUPYEMOTO OT-

6opa ycTaHaBnuBaroTcst oopatnblie kiananbl Tuna KOC.
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4 OBIIME NPUHIMUIIBI IOCTPOEHUSA IITK «TORNADO-N»

4.1 Cucrema noctpoena Ha 6aze [ITK «TOPHAJIO-N», pazpaboranHoro kommnanueir «Momyinb-
Hble Cuctemsl TopHaIO».

B apxurekrype IITK «TOPHA/IO-N» Bce 371€MEHTBI CUCTEMBI MTOJKIIOYAIOTCS HETTOCPEICTBEHHO
K €JMHON CUCTeMHOW Maructpainu oomeHna nqanubiMu — Ethernet. Cets Ethernet Beimonasier GpyHkimm un-
Terpalyy BCEeX 3JIEMEHTOB CUCTEMBI YIIPaBJICHUs, BKIIIOYas YCTPOMCTBA paclpeielIeHHOrO BBOIa/BBIBOAA
(YCO). CrneactBueM mpsiMOTo MOJAKIIOYEHHUS 3JIEMEHTOB BBOJA/BBIBO/IA B OOIIECUCTEMHYIO MarucTpajib
Ethernet sBiisieTcst To, 4TO MpoIleCCOpHBIE OJIOKM KOHTPOJIEPOB U YCTPOMCTBA BBOJIA/BBIBO/IA HE TIPUBS-
3aHBI )KECTKO JPYT K APYry, YTO MO3BOJIAET CBOOOJHO paszmeraTh mkadsr YCO no Tepputopun oObeKTa
yIIpaBJIEHUS, B TOM YHCJIe BOJIM3H TEXHOJIOTHYECKOTO 000PYIOBAHHUS.

CucrteMHasi MarucTpaib OOMeHa JaHHBIMU BBITIOJHEHA JYyOIMPOBAHHOM, YTO MO3BOJSET CUCTEME
COXpaHATh PabOTOCIIOCOOHOCTH MPU OTKa3e OJHOTO KaHaja CBs3HM. B kauecTBe MHPOPMALMOHHON Maru-
CTpaJIi UCTIOJIb3YyeTCs CTaHaapTHas cpena nepenaun naHabix Ethernet (100/1000 Mout/c).

VYerpoiictBa cepun MIRage-N 00beMHSIOT (YHKIMU BBOJA/BBIBOJA U KPOCCOBBIX YCTPOMCTB:
M0JICBOW Kabelb MOKIII0YAETCsl HETIOCPEACTBEHHO K KJIeMMaM yCTPOMCTBA.

ApPXUTEKTypa CHUCTEMBI MO3BOJIAET MPOM3BOJAUTH Oe3ydapHyIo 3aMeHy ito0bix ycrpoictB IITK
(ycTpoiicTB BBOA/BBIBO/IA, IPOLIECCOPHBIX YCTPOUCTB, APM, HCTOYHMKOB MUTaHUS, KOMMYHHKAIIMOHHO-
ro obopynoBanusi). KOHCTpyKuus yCTpOMCTB TakoBa, YTO 3aME€HA HEUCIPABHBIX AJIEMEHTOB IMPOUCXOAUT
0e3 JIeMOHTa)ka TOJIEBBIX Kabenel. J[sl MOAKIIOYEHMS BHEIIHUX IENed HCMOJB3YIOTCS NMPYXKHHHBIE
kieMMbl WAGO, He TpeOyrolie nepruoandeckoro 00CIyKuBaHHs.

B cucreme peannzoBaH (pUKCHPOBAHHBIN LIUKI OMPOCa BCEX YCTPOUCTB. BO3MOXKHOCTH OJTHOBpe-
MEHHOT'O OIpOca HECKOJBKUX YCTPOMCTB, 3allo’keHHast B uaeosioruto Ethernet, uzbasnser o HeoOxoau-
MOCTH TTACCUBHOTO OKUJAHUS OTBETA.

ApPXUTEKTypa CUCTEMbI CBOOOHA OT OTPaHUYEHUI 0 B3aUMOACHCTBUIO MEXKTy ITPOLIECCOPHBIMHU
YCTPOHCTBAMHM M yCTPOHCTBaAMM BBOJA/BBIBOJA. JI1000€ mpoIlecCOpHOE YCTPOHCTBO MOJKET HAIMPSIMYIO
B3aMMO/JICHCTBOBATh C JIOOBIM YCTPOWCTBOM BBOJA/BBIBOJA, M C JIOOBIM YCTPOWCTBOM BBOJa/BBIBOJIA
MOJKET HalpsSMYIO B3aMO/ICHCTBOBATh OJTHOBPEMEHHO HECKOJIBKO MPOLIECCOPHBIX YCTPOMUCTB.

[1TK sBnsieTcst yCTOMYUBBIM K JIIOOOMY €IMHUYHOMY OTKa3y, T.€. HE UMEET «KPUTHYECKUX» dJIe-
MEHTOB OTKa3a, OTKa3 OJHOTO M3 KOTOPBIX MOXKET NMPHUBECTH K 3aMETHOW WM CYIIECTBEHHOH MoTepe
(bYHKIMOHATBHOCTH.

4.2 KoMIUIeKC TEXHUYECKHUX CPEJICTB CUCTEMBI CTPYKTYPHUPOBAH B COOTBETCTBUM C pa3/ICIICHUEM
oObekTa Ha (pyHkunoHansHbIe y31bl. [ITK « TOPHAJIO-N» oTHOCHTCS K TPOOIEMHO-OPHUEHTUPOBAHHBIM
U3JIENTUSAM: COCTaB (PYHKIIMOHAJIBHBIX OJIOKOB (YCTpPOMCTB) ompezensercs KOHPHUrypaluruei KaHajJoB BBO-

J1a/BBIBOJIA M HAOOPOM peann3yeMbIX ()yHKITUH.
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IITK nocTpoeH no uepapXxu4ecKoMy IPHUHINILY, B HEM BBIJEJICHO /IBA YPOBHS: BEPXHUN U HMXK-

Hull (pucyHox 4.1).

APM APM APM CepBepbl
L L] L] Ll = = Kommsioreps
3 3 BEPXHEro YPOBHS
& L

. o o e o CeTb BepxHero
Ethernet ypoBsHs MTK
[MpoueccopHble
6noku
KOHTpPONNepoB
* * CeTb HUXHero
_ _ _ Ethernet _ o ° ypoBHa MTK
™ » . b 8 o PacnpeaeneHHble
N & 4y a0y AN o )
% T 1.1 Hg, YCO MIRage-N
Tepmonapsl Tepmo- Oatunku IunckpeTHble IunckpeTHble  ApanoroBble
conpotueneHus 4 — 20 mA BXOAbl BbIXObl BbIXO/bl

24 B,220B 220B

TEXHONMOIMYECKUA OBBEKT YMPABNEHWA

Pucynox 4.1 — Apxurekrypa cucreMsl Ha 0a3e ycTpoiict cepun MIRage-N

4.3 Ha BepxHeM ypoBHE oOecriednBaeTcsi HHTEpQeic ¢ onepaTuBHbIM U WHXEHEPHBIM IEepPCOHA-
J0M (4YeoBEKO-MaIllMHHBIA UHTEpdeiic), GopMUpPOBaHUE APXUBOB, BBINIOJHEHUE PACUETHBIX U JAPYTHX
3az1ad.

K BepxHEeMy ypOBHIO OTHOCSITCS KOMITBIOTEPbI aBTOMAaTU3MPOBAaHHBIX pabounx mecT (APM) ome-
PaTUBHOTO U MH)KEHEPHOTO MEPCOHaja, CepBEPHl, KOMMYHUKAIIMOHHOE 000pYyJ0BaHUE, YCTPOHCTBa Oec-
nepebOHHOTO ANIEKTPOITUTAHUS.

Komneroreps! BepxHero yposHs IITK Bemnonnens! Ha PC-coBMecTuMBIX KoMIIbloTEpax. KoMiibro-
Tepbl 00OPYAYIOTCS KUIKOKPUCTAIUTMYECKUMH MOHUTOPAaMH, CTAaHAAPTHBIMH KJIABUATYpaMU M MaHMITY-
JSATOPAMU «MBIILIB.

Jns moaxmouennst APM k n1y0nupoBaHHOM JIOKaJIbHON CETH BEPXHEr0 YPOBHS Ka)JbIi U3 CHC-
TEMHBIX 0JIOKOB MMeeT 1o J1Ba uuTepdeiica Ethernet, paboratomux co ckopoctsio 100 Mour/c.

[Tporpammuoe obecneuenue (I10) kommbpioTepoB paboTaeT MO YIPABICHHEM ONEPANMOHHON
cucrembl Microsoft Windows 10. Kpome Toro, Ha kaxkgoe APM ycTaHOBIIEHO cBO€ IporpammHoe obec-
nedeHue, Mmoj ymnpasieHueM kotoporo APM BeimosHseT cBou (pyHKiuu. OYHKIIMOHAT KOMITBIOTEPOB

APM omnpenensercs napojem Mpu BXOAE B CUCTEMY.
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B cucreme ucnosnp3yrorcsi KIHMEHT-CepBEpHbIe TexHOJIOruu. CepBep MPHUIIOKEHUH SIBIISETCS CBSI-
3YyIOIIMM 3BeHOM Mexay APM onepaTuBHOro nepcoHana (BUsyajlu3alus) 1 YpOBHEM yIIpaBiIeHUs (KOH-
TPOJUIEpaMH).

Jlis XpaHeHUs! apXuBa JaHHBIX, CUTHAIM3ALNN, UCTOPHU TEPEKIIOYCHNUN, BBHITIOJHEHUSI pacueT-
HBIX M JIPYTHX 33/1a4 B CHCTEME MMEETCs 1yONIUpOBaHHBIN cepBep 0a3 naHHBIX. VIcHonb3yeTcs pensiuoH-
Has 0a3a maHHbIX THa Microsoft SQL Server.

Kpome nyOnnpoBaHHs caMUX CHCTEMHBIX OJIOKOB OCHOBHBIX CEPBEPOB, B HUX MOTYT OBITH J1yOnu-
POBaHBI Y3JIbl, BIHUSIOIINE Ha HA/ICKHOCTH (OJIOKM MUTAHUS, CETEBbIE MHTEP(EHCHI, KECTKUE TUCKH).

4.4 HuwxHUI ypOBEHb MPEACTABICH MPOIECCOPHBIMU YCTPOUCTBAMH (TIPOLIECCOPHBIMH OJIOKaMN),
BBITMIOJTHAIONIMME TIPOTPaMMBbl YIPaBJICHUS, U YCTpoiicTBamu compspkeHus: ¢ oobektoM (YCO) cepun
MIRage-N, oCyIIECTBISIONINMHU CBSA3b C TEXHOJIOTUYECKUM 000pYJOBAHUEM.

ITpoueccopusie 010ku (I1B) ABAAIOTCS aKTUBHBIMH YCTPOMCTBaMHU, OHU MPou3BoAAT onpoc Y CO.
YCO ocymiecTBASIOT BBOJI/BBIBOJ] CUTHAJIOB OT/K TE€XHOJIOTHYECKOTO oOopymoBaHus. braromaps namu-
YHIO BCTPOCHHOTO MUKportpoueccopa, B YCO mpou3BoAuTCs nepBUYHas 00pabOoTKa CUTHAJIOB (JIMHEApH-
3a1usl, MaclITabMpoBaHue, TAOIUYHBIE TPeoOpa3oBaHus U Ip.).

ANTOPUTMBI yIIPaBIEHHs BBIMOJHSAIOTCS B PE3EPBUPOBAHHBIX MPOLIECCOPHBIX Onokax (Advantech
noa ynpasienuem OC Windows 7 Embedded v ¢ ncnonbs3oBaHreM HCTIOTHUTEIBHON Cpesibl peabHOTO

Bpemenu ISaGRAF nns npukiiagHsIx porpamMm ynpaBJICHUs.
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FrolovDY
Выделение

FrolovDY
Выделение
ОС Windows 7 не поддерживается. Это не увеличивает риски пользования в среде безопасности? (учитывая ситуацию с импортозамещением)


S KAMECTBEHHBIE XAPAKTEPUCTUKHN CUCTEMbI

5.1 Iloka3aTean HAJACKHOCTH CUCTEMbI

5.1.1 PacuéTtHasi oueHka HaaéxHocTn Texunueckux cpeacrs [ITK

Cpennee Bpemsi HapaOOTKU Ha OTKa3 MPOIIECCOPHBIX YCTPOMCTB U YCTPOWCTB pacIpeielieHHOTO
BBOJIa/BBIBOJIA, BXoasAUMX B coctaB [ITK, ¢ yuerom TexHMYECKOT0 00CTY)KMBaHUs, PETIaMEHTHPOBAHHO-
ro MHCTPYKLMEHN I10 dKCILTyaTaluu, cocraBisger He MeHee 150000 yacoB as cucTeM ¢ IPUMEHEHHUEM pe-
3€pBUPOBAHMUSL.

CpenHee Bpemsi BOCCTaHOBJICHHUS PaOOTOCIOCOOHOTO COCTOSIHHSI MPOLECCOPHBIX YCTPOMCTB WU
YCTPOMCTB paclpe/IeIeHHOTO BBOAA/BhIBOA, Bxo1smuX B coctas [ITK, He 6onee 1 gaca.

Cpoxk ciyx0b1 6a30BbIX 37eMeHTOB [ITK (000pynoBanue mkagoB KOHTPOILIEPOB U HIKada mUTa-
HUS U KOMMYHUKAILIUH, 32 UCKIIOYEHUEM pa3MELIEHHBIX B HEM 3aMEHSEMBIX Y3JI0B) — HE MeHee 15 nerT.
Cpok ciry>kObl 3aMEHSIEMbIX Y3JI0B: KOMIIBIOTEPOB BEPXHETO YPOBHS — HE MEHee 5 JieT, OJOKOB MUTaHUS
KOMIBIOTEPOB — HE MeHee 3 JIeT, MAaHUMYIATOpoB MbIlb — 1 rog. Cpox ciyxObl IITK nomxen cocras-
JATH HE MeHee 15 neT, B TeueHue KOTOPOTo MPOU3BOAUTCS 3aMEHA JIEMEHTOB, HE OTHOCSIIUXCSA K 0a30-
BBIM.

Cpennee Bpemst HapaOOTKH Ha 0TKa3 ycTpoiicTB BepxHero ypoBHs IITK (APM, cepsepa) ¢ yuetom
COONIIONICHUS TPABWJI AKCIUTyaTalliM, PErjJaMeHTUPOBAHHBIX MHCTPYKIUSMH, COCTAaBIIIET HE MeEHee
14000 gacos.

3nayenue koddpdunmenta roroBaoctu [ITK — e menee 0,996, a st cucreM ¢ mpUMEHEHHUEM pe-

3epBupoBaHus — He MeHee 0,999.

5.1.2 Hape:xxHocTh (DYHKIMIT CHCTEMbI

Ta6mumna 5.1 — [Noka3zarenu HagEKHOCTA

Cpenusisa Hapa- | CpenHee Bpems
00TKa Ha OTKa3, | BOCCTAHOBJICHUS,
OyHKIUA
THIC. Yac, He Jac,
MeHee He Oonee
COop u mpenBapuTenbHas 00pabOTKa aHAIOTOBOH (IMCKPETHON) WH-
¢dbopmanum:
- OTKa3 OJJHOr'0 KaHaja 30 1
- OTHOBpPEMEHHBII 0TKa3 IBYX WM Oonee KaHaioB B ogHoM YCO 200 1
[epenava naHHBIX MO UHTEP(DEHCHBIM KaHAIAM:
- HEBO3MOKHOCTh OOMEHa JAHHBIMU C JTIOOBIM KOHTPOJUIEPOM 50 1
- HEBO3MOXXHOCTb OOMEHa NaHHBIMH MEXAy TpeMmsi min Oojee KOH- 100 1
TpoJIIepamMu
TexHOMOrMUecKass CUrHaIN3aLus:
- OTKa3 OJJHOr'0 KaHaja 30 1
- OTKa3 OoJiee 4eM OJIHOTO KaHaJia 100 1
Jluem
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Cpennss Hapa- | Cpennee Bpems
00TKa Ha OTKa3, | BOCCTAHOBJICHUS,
OyHKIUSA
TBIC. Yac, HE yac,
MeHee He Ooree
[IpencraBnenue nHpopMaun:
- OTCYTCTBHE AMHAMHUYECKOH HH(OpMALHU 110 OTHOMY KaHAIy 10 1
- HEBO3MOKHOCTB BBI30Ba BCEX BHIEOrpaMM Ha ogHoM APM 20 1
- HEBO3MOKHOCTB BBI30Ba BCEX BHJIeorpaMM Ha Bcex APM 100 1
ABTOMaTHUYECKOE PETyINPOBAHUE:
- OTKa3 ogHoro KoHTypa ACP 20 1
- onHOBpeMeHHBbIH 0TKa3 Bcex ACP B oHOM KOHTposuiepe 50 1
Jlormueckoe ynpasieHue:
- OTKa3 OJHON IPOrpaMMBbI JJOTHUECKOr0 YIIPABICHUS 20 1
- OIHOBPEMEHHBIN 0TKa3 BCEX MPOrpaMM OAHOT0 KOHTPOJIEpa 50 1
JlycTaHIIMOHHOE yIIpaBIICHHE:
- HEBO3MOXKHOCTb YIIPaBIIEHUS 110 OAHOMY KaHaIy 50 1
- HEBO3MOKHOCTH YIpaBJIEHH 110 IBYM U Oolee KaHajlam 100 1
- JOKHOE cpabaThIBaHUE MO0 OJHOMY KaHAIy 500 1
Peructpanus aBapuiiHbIX COOBITHI:
- OTKa3 1o onxHoMy napamerpy PAC 20 1
- monHbIi otka3z PAC 100 1
ApXHUBHpOBaHUE MAapaMeTpoB (Ha OAMH NapameTp) 10 1
Pacuernple pyHKIMM (pacyeT BTOPHYHBIX HapaMeTPOB, yUeT KOMMEp- 10 )
YeCKUX MoKa3aTenel u T.1.): 0TKa3 QyHKIUN

IIpumevanus:
1. BoccranoBnenne GyHKIIUHN — ITyTEM 3aMEHBI THIIOBOT'O YCTPOHCTBA BBOAA/BbIBOAA M3 coctaBa 3UII.

2. Bce 3Hauenus nokasatenei — 6e3 yuera HagexxHocTH obopynoanus BHe [1TK.

5.1.3 Hagé:KHOCTDL TEXHOJIOTHYECKHX 3aIIUT

ITokazarensimMu anmapaTHON HaJEKHOCTH MUKpPOIpOLECCOPHBIX ycTpoiicTB (MIIY) TexHomornye-
ckux 3amut (T3) saBnsroTcs:

— BEpOSATHOCTh HECpabaThIBAHUS 3aIIMUTHI IIPH 3aIIPOCE;

— BEPOSATHOCTb JIOKHOTO CpabaThIBAHUS.

TpeboBanus kK HaAEKHOCTH OTAETBHON T3 ompenensioTcs: MpuHaUIeKHOCThIO JaHHOU T3 K TOM
iy uHoM rpynne: A uiu b.

K rpynme A oTHOCATCS 3allUThI, CpadaThIBAIOIIKME B aBAPUMHBIX CHTYALUAX, CO3JAIOIINX OIac-
HOCTB JJIS1 )KU3HU TIEPCOHANIa K COXPaHHOCTH 000PYIOBaHHUS.

3amuTel Tpynnsl b cpabaTeiBaOT B aBapUMHBIX CUTYALUSAX, CO3/AIONIUX OMTACHOCTh OBPEXICHUS
000pyZI0BaHUs MU COKPAILIEHUS €ro pecypcea.

JUig KaX10M 3allUThI, pealu3yeMol B MUKpOIIpoliecCOpHbIX ycrpoiictBax (MIIY), paccmaTpuBa-
IOTCS OTKa3bl:

— KPUTUYECKHI — MPUBOIAIINN K HecpaOaThIBAHUIO TP 3arpoce XOTs OBl 0OJHOTO M3 0CO00 BaX-

HBIX B TCXHOJIOTUYCCKOM OTHOIICHUH UCIIOJTHUTCIBHBIX OPraHOB HaHHOﬁ 3alIUTHI,
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— HEKPUTUYECKUN — MPUBOIAIINN K HECpaOaThIBAHUIO JTFOOOTO U3 UCTIOJTHUTEIBHBIX OPTaHOB pac-
CMaTpPUBAEMOH 3aIUTHI, HE SBJISIOIIETOCST 0CO00 BasKHBIM.

Cpennee Bpemsi yCTpaHEHHMs] HEUCIPABHOCTH, OOHAPYKEHHOH CpeACTBaMHU JWArHOCTHUKH, JUIS
TEXHOJIOTUYECKUX 3AIIUT JOJKHO OBITh He Oosee 2 yacoB. B Tabnuie 5.2 npuBeneHs! moka3zaTeny anmna-

paTHOM HAJEKHOCTH TEXHOJIOIMUECKUX 3aIuT, peann3oBaHHblXx B ACYTII (Ha onny T3).

Tabmuua 5.2
3ammrsl, BeposiTHOCTE HecpabaTbIBaHUs TIPH 3a1IpoCe, [Tapamerp moToka JOKHBIX
peanu3yemble B He Ooree cpabaThIBaHUA,
MITY T3 KPUTHYECKUI OTKa3 HEKPUTHUYECKUI OTKa3 1/ron, ne Gonee
1. I'pynma A 0,002 0,01 0,02
2. I'pynna b 0,007 0,03 0,05

ITokazaTenn CYMMApHOTO IIOTOKAa JIOKHBIX CpaGaTbIBaHI/Iﬁ JJI1 BCE€X TCXHOJIOTMYCCKHUX 3allluT

rpynnsl A He nipeblimaet 0,05/ron, rpynmst b - 0,15/ro.

5.2 beictpoaeiictBue cpeacts IITK

[TapameTtpsrr ObicTpoaeiicTBus cucrtemsl Ha 6aze [ITK «TOPHAJIO-N» B cpaBHeHHH ¢ TpeOoBa-
Husmu PJ1 153-34.1-35.127-2002 «O6uue TexHnyeckue TpeOboBaHMs K MPOrPaMMHO-TEXHUYECKUM KOM-
riekcam st ACYTII TernoBbIX 3JeKTPOCTaHIUiD pUBEAEHBI B Tabiuie 5.3.

Tabnuua 5.3 — INokazatenu OpicTpoaericTBust IITK «TOPHAJIO-N»

TpeboBanus [TokazaTenu
HanmenoBanue napamerpa P 154-34.1- ITK
35.127-2002, | «TORNADO-
n.4.3 N»
[leproauyHOCTh OMpoca CUTHAIOB, OOecreynBaromas TpeOoBaHUs MO TOY-
HOCTH (prKcanu COOBITUH M 3HaYCHUI aHAJIOTOBBIX CUTHAJIOB IO OTHOIIE-
HUIO K cucremMHoMy Bpemenu [ITK (B 3aBHCMMOCTH OT ITUHAMHYECKHX
CBOMCTB IapaMerpa):
- IUCKPETHBIX WHULIMATUBHBIX 10 — 500 mc 10 mc
- aHAJIOTOBBIX U IUCKPETHBIX 0,1-2c¢ 10 mc
3azepKka ¢ MOMEHTa BbI30Ba CTaHJAPTHOW ONEPATHBHOM BHAECOTpaMMBI
(MHEMOCXeMBI, MEHIO, H300pa’keHHs B OKHE YIPAaBIICHUs) Ha dKpaH BHUICO- 2-25¢ <2c
TEpMHUHAaJa JI0 €€ MOITHOT O NOSABICHUS
ukn oOHOBIEHUS ONepaTHBHOM (Tekylueil) MHpOpMaluu Ha BUACOTEPMHU- 1-25¢ <1c
Halax ’
3aneprkka nepeaayn nHGOpMaLUN 00 aBapUIHON CUTYyalun 0,5-1c <0,25¢
3aneprkka nepenayn HHGOPMALUH IJ1s TPEAYNPEAUTEIBHON CUTHAIN3AINN 0,5-1c <0,5¢
Bpewms BbIaun ynmpaBisSmomero Bo3A€HCTBUS O KaHAJIaM TEXHOJIOTMYECKUX 0.1-02 ¢ <0.05 ¢
3alUT IpU 0OHAPYKEHUU aBApUMHON CUTyalluu ’ ’ ’
Wmnynbcel, mogaBaeMble Ha MCIIOTHUTENBHBIA MEXaHU3M (HacTpanBacMBbIi
napamerp):
- MUHAMaJIbHas JIIUTEIbHOCTh 0,125 ¢ [Tpum.1
- Imar u3MeHeHus, He Ooree 0,1c [Tpum.1
Bpewms kBaHTOBaHMS JUINTENBHOCTH UMITYJIbCA PETYIATOpA 0,1c [pum.1
Cpennee BpeMs Iepefauyd KOMaHIbl WU TOMYYEHUS MOATBEPKICHHS CO
CTOPOHBI HCIIOJHHUTEIBLHOI'O YCTpoicTBa (0e3 ydera 3aZep:KeK OoTpadoTKu 1,5-2c <lc
KOMaH/Ibl YIPaBJICHHUS HCIIOJTHUTENBHBIM YCTPOHCTBOM — JIIOQT H T.1I.)
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TpeboBanus [TokazaTenu

HaumenoBanue mapamerpa PI 154-34.1- IITK
CHOBANHE MApaMeTp 35.127-2002, | «TORNADO-
n.4.3 N»
OOmras 3aj7epkka B Iepenaye yIpaBIISIONMX BO3ACHCTBUIN TepcoHaa IO 1.0¢ <025 ¢

KOHTYpY AMCTaHIMOHHOTO YIPaBICHUS

OO6mas 3azepxka B mepegade MHPOPMAIUH MO KOHTYPY PEryJupOBaHHS
WIH yIpaBJIeHUS HWKHEro YpoBHs (IITAaTHBIE OJIOKMPOBKH) OT AAaTYHMKA IO - <60 Mc
WCTIOJIHUTETIBHOTO MEXaHU3Ma

OOmmas 3amepkKa B nepegade 00paTHBIX CUTHAJIOB 00 M3MEHEHHH TUCKPET-
HOT'O COCTOSIHHS OObEKTOB YIIPAaBICHHS

OOmmas 3amepxKa MPOXOKACHUS KOMaHABl OT aBapHUHHON KHOMKH 0 OTO-
OpaskeHHsI OTBETHOM MH(pOpMAaLIUU

- <0,5¢

- <0,5¢

IIpumeuyanmue:
[TokaszaTens 3aBUCUT OT LMKIIA UcToTHEHUs porpamMmbl B [SAGRAF, ycTaHOBIEHHOrO HajIaquuKOM.

Ecnu ik paBeH 25 Mc, TO IOKa3aTeab MOXKET MpUHUMATh 3HaueHus 25, 50, 75, 100, 125, ... Mc.
Ecnu muxn paBen 50 Mc, To mokazaTenab MOXKET puHUMaTh 3Hayenus 50, 100, 150, ... mc.
Ecnu mukn pasen 100 mc, To mokazaTens Moxer npuHUMath 3Hadenud 100, 200, ... mc.

5.3 TouHocTh M3MepeHU M

MeTpoJIorn4ecKkue XapakTepUuCTUKU U3MEPUTEIIbHBIX KaHAJIOB, UCIIOJIB3YEMBIX B CXEMaX PEryJIH-
POBaHUs, TEXHOJIOTUYECKUX 3AIUUT U CUTHATIU3ALMH, OIIPEAEIIACTCS:

— B XOJI€ UCIBITAHUM B LIEJIAX YTBEPKICHUS TUIIA CPEIACTB U3MEPEHUMN, Ui KaHAJIOB UCIIOJIb3YIO-
IIMXCS U1 U3MEPEHUH B cpepe rocyJapCTBEHHOTO PEryJupoBaHus 00ecIeueHus eIMHCTBA U3MEPEHUH;

— 10 pe3yibTaTaM KaIMOPOBKH ISl KAHAJIOB, HCIIOJIB3YIOIUXCS [Tl M3MEPEHUN BHE Cephl rocy-
JAPCTBEHHOTO PETryIUpPOBaHUS 00ecrieueHHs €IMHCTBA U3MEPEHHI.

ITorpemHoCcTs KaHAIOB YIIPABIECHUS ONPEACIIACTCS 110 PE3YJIbTATaM UX UCIIBITAHUN.

ITorpemHoCcTs U3MEPUTEIBHBIX KaHAJIOB, OTHECEHHBIX K MHIUKATOPaM, HE HOPMUPYETCH.

ITorpemHocTs CUrHAJNIOB MO IMOJIOKEHUIO (CTENEHN OTKPBITHS) UCIOJHUTENIBHBIX MEXaHU3MOB HE
HOPMUPYETCSL.

[TorpenrHoCTh perucTpaui BpeMeHH COOBITHIA 10 OTHOLIEHUIO K cucteMHoMy Bpemenu [1TK co-

craBisieT He Ooisee 10 Mc.

5.4 TouHocTb 0TOOpaKeHUS UHPOPMALIMH

3Ha4yeHus MapaMeTpoB, 0TOOPAKAEMBIX MOCPEACTBOM IU(POBOI MHAMKAIMK U IU(PPOBOH meya-
TH, IMEIOT Pa3psJHOCTh HE MEHEE TPeX 3HaYaIuX udp.

5.5 To4YHOCTH BBINOJIHEHUS YipaBiasiOmuxX KOMaH/

JUist perynupyommux OpraHoB JJIUTEIbHOCTb 110Ja4 HAa UCIIOJIHUTEIIBHBIA MEXaHU3M YIIPABIISIO-

IICTO HAIMPSKCHUA HC OTIIMYACTCA OT AJIMTCIIBHOCTU IMOAAYU YIIPABJIAIOLICTO BOBHCﬁCTBHH 0oJiee ueM Ha

10 mc.
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6 OMIUCAHUE ®YHKIIMOHAJBHOMU CTPYKTYPhI

6.1 ABTomaTusupyemMblie PyHKIMU CHCTEMBbI

6.1.1 Ilepeyenb aBTOMATH3UPYEMBbIX QYHKIMIT

Komrmuieke aBTOMaTH3MPOBAHHBIX (DYHKIH CHCTEMBI BKITIOUAET:

— uHpOpMalMOHHbIE (DYHKIIMH, BKIIOYAs IOJIydYeHHE, NMEPBUYHYIO U CIIELUANBbHYIO 00paboTKY,
HAKOIICHHE, XpaHEHHEe U TMpejacTaBlieHHe UWHQPOpMAIMM, a TakkKe pelueHne HHPOPMALUOHHO-
BBIUMCIIUTENBHBIX 33/1a4;

— ympaBisifonie (yHKIMH, BKIOYas TEXHOJOTHYECKUE 3aIUThI, OJOKHMPOBKH U BCE BHJIBI aBTO-
MaTHYECKOTO, aBTOMAaTH3UPOBAHHOTO U AUCTAHIIMOHHOTO YIIPaBJICHUS;

— (ynkuu, obecneunBaromue paboTOCMOCOOHOCTh CUCTEMBI;

— (yHKIMHU, 00ECTIEYNBAIOIINE CO3AAHNE U COTIPOBOXKICHUE CUCTEMBI.

[To pexxumam paboThl PYHKIIMH CUCTEMBI ICNIATCS Ha:

— ormepaTuBHbIC (DYHKIIMH, KOTOPBIE CBSI3aHBI C TEKYIIUM yIPaBICHHEM, COOPOM M MpeICTaBICHH-
eM MH(OpPMaIK, TUArHOCTUKON U peKOH(HUrypalrel cxeM B TEMIIE Ipoliecca, a Takke popMHpOBaHUEM
OTYETOB JJIsl ONIEPATUBHOM pabOThI;

— HeolepaTuBHbIe (PYHKIIMU, KOTOPBIE HE CBSI3aHBI KECTKO C TEMIIOM IPOTEKAaHHUs MpoIecca U 3a-
KJIIOYalOTCsl B 00paboTKe, XpaHEHHH, Nepeade U IpeACcTaBIeHUN HH(POPMAIIUHY, UCTIONb3YeMON B HEOTIe-

pPaTUBHOM YIIPaBJICHUH, IJITAHUPOBAHUH, OOCITY>)KUBAaHUHU, PEMOHTE U T.II.

6.1.2 Undopmannonnbie GpyHKINH

6.1.2.1 udopmarronsbie PyHKIIUH, BHITOTHIEMbBIE aBTOMATUYECKH (10 MHUIIMATUBE CUCTEMBI) B
TeMIIe MPOTEKAHMsI TEXHOJIOTHYECKOTO MpolLecca:

— cbop, mepBUYHAas U clieluaibHas 00padoTKa, U perucTpanus HHPOPMAIUU O TEXHOJIOTMYECKOM
nporecce, COCTOSTHUHM TEXHOJIOTHYECKOTO 000PyIOBaHHSI U UCTIOJIHUTEIBHBIX MEXaHU3MOB;

— cbop u peructparyst HHPOPMaIMH O COCTOSTHUU CXEM aBTOMAaTHYECKOTO YIPaBJICHUS — aBTOMa-
TUYECKOTO PeryIupoBaHus U (PyHKIHOHAIBHO-TPYIIIIOBOTO YIIPABJICHUS;

— cOop U peructpanus HHPOPMALUHU O COCTOSTHUM U cpabaThIBAHUU TEXHOJIOTUYECKUX 3allUT;

— XpaHEeHHEe MTHOBEHHBIX 3HAUEHUI CUTHAJIOB U MH(OPMAIMK O TEKYIIIEM COCTOSHHH;

— BEJICHUE ONEpPAaTHBHOTO apXuBa Ui MpeACTaBieHUs MH(OpMalK B BUAE IPadUKOB B TEMIIE
npolecca;

— BEJICHUE JI0JITOBPEMEHHOTO apXuBa JUIsl (GOPMUPOBAHUS OTYETOB;

— pacyer U XpaHEeHHe JaHHBIX A7 JOPMUPOBAHUS OTUYETOB U BEAOMOCTEHH;

— YCPCAHCHUC XpPAaHUMBbIX JAHHBIX JJI YBCIUYCHUA FJ'IyGI/IHBI apXuBa,
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TOpa) U Ha MpUOOpax, YCTAHOBJICHHBIX 110 MECTY;

— oTOOpakeHue TeKyIiel HHPOpPMAaLUU O COCTOSTHMM Ha Buaeokaapax APM mamunHucTta (omnepa-

— TCXHOJIOTHUYCCKAasa CUIrHajJiu3anus, aBapHﬁHaH CHUTrHaJIM3alus, B TOM 4YHCJIC O XO4€ CpaGaTBIBaHI/IH

3aIuT.

MOJIHACMBIC 110 3alIpoCaM ICpCoHaia:

HCAOIMYCTUMOM OTKIIOHCHUHU MTAPaAMCTPOB;

6.1.2.2 Nadopmanmonnsie GyHKINHU, TPEAOCTABISIONINE JOMOJHUTEIbHYI0 HHPOPMALIUIO U BbI-

— orepaTuBHas HH(POpPMAIU 0 X0/Ie ITyCKa/0CTaHOBA arperaTta;

— JOTIOJTHUTENbHASA MHPOPMALIUS O X0€ CpadaThIBaHUs 3aIINT;

— orepaTuBHas UH(POpMaIUs 0 TapamMeTpax B BUE Tpa(uKoB, TaONHUIL, THCTOTPaAMM;

— (hopMupoBaHUE U M€YATh OTIEPATUBHBIX OTYETOB.

6.1.3 Ynpasasiromue GyHKIIUH

6.1.3.1 Ynpasnsroupe QyHKIMY, BBITOJHAEMbIE aBTOMATUYECKH

6.1.3.1.1 C Bo3ciicTBHEM Ha TEXHOJIOTHYECKOE 000PYIOBAHHE:

— IOJIEPKaHKE [TapaMEeTPOB B IIpeieaxX 3alaHHbIX OTPAaHUYCHUN;

— BCCPCIKUMHOC PCryJIMPpOBAHUC TCXHOJIOTHUCCKUX IMMPOLECCOB;

— JIOTHYCCKOC YyIPAaBJICHUC OTACIbHBIMU y3JIaMU U YCTAHOBKaMH OGOpy,Z[OBaHI/IH;

— aBapuUHHOE OTKIIIOUEHHE TEXHOJIOTMYECKOro OOBEKTa MpHU MOBPEXKAECHUU OOOpPYIOBAHUS WIH

— IIepexo/1 Ha HOBBIA peXUM pabOTHI MPHU OTKIIOYCHUH MEXaHW3Ma WM arperara ¢ yaepKaHueM

BO3MOKHOU Harpys3KH.

6.1.3.1.2 C Bo31€iicTBUEM Ha CXEMBI YIPaBIEHUS:

— BBOJI (BBIBOJ) B paboTy (M3 pabOThI) TEXHOJOTUYECKHUX 3AIIHT 10 YCIOBHIM PEXKIMA;
— BKJIFOUEHUE/OTKITIOYCHHUE CXeM Ha aBTOMATUUYECKYIO pa0OTy MO YCIOBHSIM PEKUMa;
— OJIOKMpOBaHUE HEJIOMYCTUMBIX KOMAaH].

6.1.3.2 Yupasnsrouye QyHKIUU, BBITOJHAEMbIE ONIEPATHBHBIM IIEPCOHAIOM

6.1.3.2.1 C Bo3€eiicTBHEM Ha TEXHOJIOTHUYECKOE 000PYIOBAHHE:

— YIOPaBJICHUC UCITOJIHUTCIIbHBIMU MCXaHU3MAaMH C IIIUTA YIIPABJICHUA UJIU 11O MCCTY,

— MOJIMEHA OTKA3aBIIUX aBTOMATHYECKUX (DYHKITHIA;

— BO3/CHCTBHE HAa TEXHOJOTHYECKUN MPOLECC B HEIIPEABUACHHBIX U IIPEIaBAPUNHBIX PEKUMAX;

OTKJIIOYCHUC OGOpy,Z[OBaHI/ISI IIpru HCPACIIO3HAHHBIX ABTOMATHYCCKUMHU CHCTCMAaMHU HapyIlIc-

HUSIX.
6.1.3.2.2 C Bo31€MCTBUEM Ha CXEMBI YIPaBICHUS:
— BBIOOP pexrMa paboThl aBTOMAaTHUECKUX PETYIATOPOB;
Sluem
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— BBIOOP OYEPEHOCTH OTKITIOUEHHUSI MEXaHU3MOB IIPU OCTAHOBE;
— N3MEHEHME 3a/JaHUI aBTOMAaTUYECKUM PETYISTOpaM;
— BBOJ (BBIBO) B paboTy (U3 pabOTHI) TEXHOJOTHUYECKUX 3AIIHT MO YCIOBHIM PEKUMA KIIOUAMU;

— BBIBO/JI 3alIMT B pPCMOHT HAKJIaAKaAMHU.

6.1.4 ®ynknun, odecneyuBapume padoTocnocoOHOCTh CHCTEMbI

6.1.4.1 Oynkum, odecrneynBaronre padOTOCIOCOOHOCTh CUCTEMBI, BBITIONHSAEMbIC aBTOMAaTHYC-
CKHU:

— IUArHOCTHKA COCTOSIHUS U UCIIPABHOCTU TEXHUYECKHUX CPEACTB YIIPABIICHUS;

— IMarHOCTHKA MCIPAaBHOCTH M JIOCTOBEPHOCTH HCIIOJHUTENbHBIX, U3MEPHUTEIbHBIX U HH(pOpMa-
IIUOHHBIX KaHAJIOB;

— IPOBEPKA UCIIOJIHEHUS YIIPABIAIOIIMUX BO3ACUCTBUN;

— [IPOBEPKA TOTOBHOCTU TEXHUYECKUX CPEACTB, PEATU3YIOIINX AJITOPUTMBI TEXHOJIOTUUYECKUX 3a-
LLIUT;

— aBTOMAaTHYECKOE TECTUPOBAHUE LIEJIOCTHOCTH IIPOIPAMMHBIX CPEJICTB IIPH 3arpy3Ke;

— aBTOMAaTHYECKOe OJIOKMPOBAHHE OTKA3aBIIMX MPOTPAMMHBIX M TEXHHYECKUX CPEICTB U HEIOC-
TOBEpHOW MH(POPMALINH;

— curHaninzauus Ha APM unxxenepa u Ha APM mammHucra (onepatopa) IIpu oTKa3e nporpamm-
HO-TEXHMUYECKUX CPEACTB C YKa3aHUEM yCTPOMCTBA, MECTa, BPEMEHH U BHUJIAa OTKA3a;

— curHanu3anusg Ha APM mamumHucra (orneparopa) npu 0TKa3ze aBTOMaTHYECKOW (QYHKIIMH C yKa-
3aHUEM BHUJIA (PYHKIIUY;

— perucrpanus 0TKa30B IPOrPaMMHO-TEXHUUECKUX CPE/CTB;

— [IPOBEpKa IIpaB AOCTYIA, pErucTpanus Nojab30BaTeNeH;

— 0e3yJapHOe BOCCTAHOBJIEHHUE aBTOMATHUYECKMX (DYHKIMH MPH 3aMEHE MM YCTAaHOBKE HMCIIPaB-

HBIX MTPOTrpaMMHO-TCXHUYCCKUX CPCICTB.

6.1.4.2 dynkuuu, odecrieynBaromye paboTocnocoOHOCTh CUCTEMBI, BHITIOIHIEMbIE OTIEPATOPOM:

— KOHTPOJIb 32 UCTIOJTHEHUEM JIMCTAHIIMOHHBIX YIPABIISAIOMINX BO3ICHCTBUM;

— pacro3HaBaHHWE OTKa30B MH()OPMAIIMOHHBIX U YIPABISIOMMX (DYHKIMHA, HE BBISIBICHHBIX aBTO-
MaTHYECKH;

— NEepeKIIIoUYeHNe 0TKA3aBIINX (PYHKIMI Ha AUCTAaHIIMOHHOE YIIpaBJICHHUE.
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6.1.4.3 Oynkmy, obecrneunBapme paboTOCIIOCOOHOCTh CUCTEMBI, BBITIONHSIEMbIC HHKEHEPOM
ACVYTIIL:

— MPOBEpKa MPaBUIHHOCTH (YHKIIMOHUPOBAHUS MPOTPAMMHO-TEXHUYECKHX CPEJCTB U BEHISBIIC-
HUE HEUCTPABHOCTEH, HE paCIIO3HAHHBIX AaBTOMATHYECKH;

— OTKJIIOYCHHE OTKA3aBIINX TEXHUYECKUX CPEJICTB U MEPEKIIOYCHUE Ha PE3EPBHBIC HIIM OCYIIECT-
BIICHUE IPYTON PEKOH(PHUTYpPAIIUU CXEM, €CIIU JaHHbBIE JCWCTBUS HE OCYIIECTBIISIOTCS aBTOMATHUECKH;

— peructpanus 1e(h)eKTOB, He ONIO3HAHHBIX aBTOMATHUECKH;

— KOPPEKTHPOBKA HACTPOEK CXEM YIIPABJICHUS U PETYIUPOBAHUS B PEriIaMEHTUPYEMBIX Mpeiesax;

— 3aMEHAa 0TKAa3aBIIUX MPOTPAMMHO-TEXHUYECKUX CPEJICTB;

— YyCTaHOBKa M OTMEHA 3alpeTOB Ha MPOXOXKIACHHE HHPOpPMAIMU 10 KaHAllaM HM3MEpPEHUs U
yIIPaBJICHHUS;

— 3aIycK U, Ipu HeooxoaumocTH, nepesanyck [TTK.

6.1.4.4 dynkuuu, obecrevyrnBarolIie 3alUTy KOMIIBIOTEpOB BepxHero ypoBHs B cetu ACYTII ot
BHUPYCOB, BBIIOIHIEMbIE JIULIOM C ITOJITHOMOYUSMHU aIMUHUCTPATOPA CUCTEMBI:

— peryiisipHas perjlaMeHTHas IpOBEpKa HaJIMUus BUpycoB Ha koMnbrotepax ACYTII;

— IPOBEpKa HOBBIX (PalIOB HA HAMYME BUpPYca C MOCIEAYIOUIUM KOIMPOBAHUEM UYepe3 CETh Ha
koMnbroTepsl ACYTII;

— peryisipHoe OOHOBJIEHHE OaHKa CYIIECTBYIOIIMX BUPYCOB aHTUBHUPYCHOHM IpoTrpamMMbl 6e3 00-
pauieHus K cetu Internet;

— aHaJIM3 BBISIBJICHHBIX BUPYCOB U YCTPaHEHUE TOCIEACTBUN €r0 IPOSBICHU;

— BEJICHHUE JKypHaJla perjJaMeHTHOro 00CTyKUBaHUSI.

B xypHane periiaMeHTHOTrO 00CTyXKUBaHHSI JOJDKHBI PETUCTPHPOBATHCS 3aIHCH:

— 00 0OOHOBNIEHUM AaHTUBHUPYCHBIX 0a3 TaHHBIX HAa APM;

— 0 MPOBEACHHBIX TPOBEPKAX;

— 0 CO3JIaHHBIX PE3EPBHBIX KOIUSX.

B onepaTtuBHOM KypHalle TOJKHBI PETUCTPUPOBATHCS BCE CIIydad HEIITATHOTO pecTapTa KOMIIb-
IOTEpPOB (C BBIKJIIOUEHUEM MMUTAHUS WIIA KHOTIKOUM «Resety).

Ha Bcex ymajeHHBIX KOMIbIOTepaX, MOJKIIOUYEHHBIX K TyonupoBanHoi cetu Ethernet ACYTII,
BBITOJIHAIOTCS PETJIaMEHT JO0CTyNa, MpaBuia 0€30MacHOr0 KOMUpOBaHHs (PaiiIoB M YCTaHOBKM HOBBIX
IIPOrpaMM Ha KOMIIBIOTEPHI.

PexomeHamm no opraHu3anuy aHTUBUPYCHOM 0€30MacHOCTH HOJPOOHO ONMUCAHBI B OJTHOUMEH-

HOM JIOKYMEHTe, nepenaBaemMoM pazpadorunkom I1TK 3akazuuky.

Jluem

ABHC.358.11[

Usm. |Kon.y4q) Slucm |Ne dok] Modnuce | Jama 19




6.1.5 CpencrBa conpoBOXKIeHHUS U PA3BUTHUS CHCTEMbI

JIisi TEXHOJIOTUYECKOTO MPOTrPaMMUPOBAHUS YIPABISAIONINX U MHPOPMAIIMOHHBIX 3a]a4, UX Ha-
JaJIK1, COMPOBOXKACHUS, MOAU(PUKALUN M JOKYMEHTUPOBAHUS HCIONB3YeTCsI KOMILJIEKC CPEJCTB MPOEK-
TUPOBAHMS U JOKYMEHTHUPOBAHHUS.

B 3T0T KOMIIIIEKC BXOIUT:

— cucTema TexHoJiorndeckoro nporpammuponanus ISaGRAF;

— cucrema coznanus Buaeokanpos E-SCADA;

— cucrema koHpurypuposanus ACYTII;

— cUcTeMa yrpaBjeHus 0a3aMM JaHHBIX.
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7 OIIMCAHUE KOMINVIEKCA TEXHUYECKHUX CPEJACTB IITK

7.1 CTpyKTypa KOMILIEKCA TEXHHYECKHX CPeJACTB

7.1.1 CtpykrypHas cxema koMiuiekca Texuuueckux cpeacts (KTC) npusenena B [lpunoxenun A.
Cucrema oprann3oBaHa 1o uepapxuueckomy npunuumny. B ITTK BbigeneHo aBa ypoBHS UEpApXUU: BEPX-
HUM U HWKHUU.

7.1.2 Bepxuuii ypoBeHb CUCTEMBI 00ECIIEYNBACT B3aUMOJCHCTBHE OMIEPATOPCKOTO M WHKCHEPHO-
ro MepCcoHalla ¢ YIPaBIseMbIM TEXHOJOTHYECKUM 000pyIOBAaHHEM, OpPraHU3yeT paboTy CHCTEMBI U MOJ-
TOTOBKY MAacCHBOB HWH(GOpMAlMU JUIS UCIOJb30BaHUS €€ HEONepaTUBHBIM aJIMUHHUCTPATUBHO-
TEXHUYECKUM IEepPCOHANIOM cTaHIMU. Kpome TOro, BepXHMil ypOBEHb 00ECIICUYHMBAET B3aMMOJCHCTBHE
umxenepa ACYTII ¢ o6emyxuBaembim TTTK.

K Bepxnemy yposHio I[ITK typ6oarperara Ne2 oTHOCSTCS CleAyIOMINE TEXHUUECKUE CPEICTBA:

— APM 1,2 mammnucra (oneparopa-rexsosiora) — 2CKEO01 u 2CKE02;

— APM unxenepa ACYTII - CKFO1;

— mKkad nutaHus, cepBepoB U kommyHuKaiuii — CKRO1;

7.1.3 Huwxuwmii yposenb [ITK obecrieunBaeT BeinosHeHHE (PYHKIMI KOHTPOJIS M YIIPABJICHUS TEX-
HOJIOTHYECKUMHU (YHKIIMOHAIBHBIMU y3i1aMu. Ha HW)KHEM ypoBHE yCTaHaBIMBAIOTCS HIKadbl IMpoliec-
copHbIX 0510k0B U YCO (KOHTPOJUIEPOB), CBA3aHHBIE MKy co00i ceThio Ethernet 100/1000 Mo6ut/c.

7.1.4 CBsi3p Mexay BepxHUM U HKHUM ypoBHsAMH IITK oGecrnieunBaercss mo may0nupoBaHHOMY
untepodeiicy Ethernet mo nmpotoxorxy Modbus TCP/IP.

7.1.5 HemocpeACTBEHHO Ha TEXHOJIOTHYECKOM OO0OpPYIOBAaHHM pPACHOJIOKEHO 000pyIoBaHHE
ACYVYTII, e Bxomsmee B [ITK (oOopynoBanue nojaeBoro ypoBHs): JaTYUKH, IEKTPOIPUBO/IbI, TPHOOPHI

MCCTHOI'O KOHTPOJIA, IMOCTHI U HIIUTHI MECCTHOTO YIIPABJICHUA.

7.2 CpeacrBa BepXHero ypoBHsI CHCTEMbI

K Bepxuemy yposuio (BY) IITK oTHOCcsiTCS aBTOMaTu3upoBanHble paboune mecta (APM), cepse-
PBl, KOMMYHUKAIIMOHHOE 000PYI0BaHHE U HHBEPTOPBI.

Bce aBromaTusupoBanubie paboune mecta (APM) BeimosnHeHbI Ha PC-COBMECTHUMBIX KOMITHIOTE-
pax. Kommbrorepsl 000pyayIOTCS KUIKOKPUCTALITMUYECKUMH MOHUTOPAMH, CTaHJAPTHBIMHU KJIaBHATypa-
MU U MaHUITYJIATOPAMM «MBILLbY.

Jns moakmouennst APM k n1y0nMpoBaHHOM JIOKaJIbHON CETH BEPXHErO YPOBHS Ka)bli U3 CHC-

TEMHBIX 0JIOKOB MMeeT 1o J1Ba nutepdeiica Ethernet, paboratomux co ckopoctsio 100 Mour/c.
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[Tporpammuoe obecneuenue (I10) kommbpioTepoB paboTaeT MOJA YIPABICHHEM ONEPAMOHHON
cuctembl Microsoft Windows 10. Kpome Toro, Ha kaxkgoe APM ycTaHOBIEHO cBO€ IporpammHoe obec-
MeYCeHHeE, T0J1 yIIpaBiIeHHEeM KOToporo APM BeINoNHsAET CBOM (PYHKIIUU.

®yHkuMoHan koMibeoTepoB APM onpenensiercs naposem Ipu BXOJ€ B CUCTEMY.

APM mammHucTOB 1 M 2 COCTOUT U3 ABYX OJHOMOHHUTOPHBIX CTAaHIMI, KOTOPbIE pa3MelacTcs
B onepatuBHOM KoHType ['pllY-1. APM MammHuUCTOB aBTOHOMHBI, pabOTalOT HE3aBUCUMO M B3aHMHO
pe3epBUPYIOT APYT Ipyra.

QyHKIUU ONIEPATOPCKUX CTAHIUM:

— 0TOOpaKEHUE COCTOSHHSI TEXHOJOTUYECKOTO 000PYA0BaHUS M MMapaMETPOB TEXHOJOTHUECKOTO
mporuecca;

— CUTHAJIM3AIHS O COOBITUSX B CHCTEME (CBETOBOM U 3BYKOBOH );

— IUCTaHLMOHHOE YIIPaBJICHUE UCIIOITHUTEIBHBIMUA YCTPOUCTBAMU;

— BBOJ] 3aJJaHUH PEryisaTopam;

— IIPOCMOTP NPOTOKOJIOB, OTYETOB U CBOJOK;

— BKJIIOUEHUE U OTKJIIOYEHUE YIPABISIOIIUX CUCTEM.

Ha omnepaTopckux cTaHIMAX BO3MOYKHO BBIIIOJHEHUE CIEAYIOUX NEHCTBUM:

a) KoHTponps 3Ha4eHN TEXHOJIOTMUECKUX MapaMeTPOB 0OBEKTa YIPABICHUS U COCTOSHUS IIPUBO-
JIOB Ha DKpaHe:

— Ha MHEMOCXEME;

— Ha BPEMEHHBIX TpauKax TEKYIIUX U PETPOCIICKTUBHI.

0) IlpunsiTHE Mep NpHU MOSBICHUN CHUTHAIM3ALMH 00 OTKJIOHEHUH TEXHOJIOTHYECKOTO MapaMerpa
3a YCTaBKYy U CUTHAJIU3alMKU O HEUCIIPABHOCTU U OTKA3aX TEXHUYECKUX CPENICTB:

— 110 MHEMOCXEME;

— 110 Buaeokagpam «TexHosormdeckas curHanusauus», «lMcropus cur”anmmsanuu», «Mcropus
MEPEKIFOYEH U,

B) [lonyuenue AomoJHUTENHHON MH(OpPMAIMK, HEOOXOAMMOM Ul MPUHATHUS PEIICHU MpH Ha-
PYLIEHUH TEXHOJIOTHYECKOTO PEKMMA WM HEUCIIPABHOCTHU:

— B CTPOKE BbIBOJIa HH(OpMAIHH;

— Ha NaHEJX IUarHOCTUKH;

r) KoHTpOab COCTOSIHMSI BKIIFOUEHHBIX CUCTEM aBTOMATHUECKOTO YIIPABIICHHUS:

- T3, ACP;

— U3MEHEHMS 3aJJaHus PETYIIATOpaM;

1) YHpaBieHHE TEXHOJIOTUYECKUM OOBEKTOM MAIIMHHCTOM MPU OTKa3e aBTOMATHYECKUX CHUCTEM

WM TEXHUYECKUX CPEACTB, UCIONb3ys hyHKIHo Y.
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[Toapo6HO Tporieaypsl padotel Ha APM u3noxkeHsl B fokymMeHTe «APM omeparopa-TexHosora.
PykoBoacTBO monp3oBaTess».

Taxoke Ha koMmbloTepax APM mamuHucTa (OnepaTopa-TexHoJiora) GyHKIMOHUPYIOT IPOTrPaMMBI
CepBepa MPUIIOKEHUM, SBISIOMIEIOCS] OCHOBHBIM CBSI3YIOLIMM 3JIEMEHTOM HH()OPMALMOHHBIX MOTOKOB
MeX Iy mporpaMMmHbIM obecriederreM BepxHero (IIO APM u cepBepoB) u HmkHero (11O koHTpoIIepoB)
YPOBHEW CUCTEMBI.

B kauectBe rpaguueckoro nHTepdeiica ncnoabp3zosan nporpammusiil naker E-SCADA. B kauect-

Be [10 Cepaepa npuinoxxenuii ucrnosszyerca AISTSrv.

APM un:kenepa ACYTII cocTouT U3 0JHOTO OJJHOMOHHUTOPHOTO KOMIBIOTEPA U pa3MEIIaeTCs
Ha ['plllY-1 B moMenieHuun onepatopHOu.

TexHuueckue U MporpaMMHbIE CPEICTBA UHKEHEPHOM CTAHILMU MO3BOJISAIOT BBINOJIHATH CIEAYHO-
mue (yHKUIUHU 1o Hanaake u conpoBoxkaeHnto ACYTIL:

— KOH(UTypHpOBaHHE CHCTEMBbl: BHECEHHE U3MEHEHUI B HACTPOCUYHBIE IMapaMeTpbl CUCTEMBI; Ha-
cTpoiika mHTepdeiica oneparopa-rexnosora ACYTII (mactpoiika mapameTpoB MporpaMMbl BU3yalln3a-
IIUH ); BHECCHHE U3MEHEHUH B OTUYETHBIE (POPMBI;

— BBITMOJIHEHUE PETJIAMEHTHBIX PadoT (Co3aHue pe3epBHBIX KOMHUI MPOrpaMMHOTO 0OecredeHus
CUCTEMBI, CO3/IaHUE PE3EPBHBIX KOIUI apXUBHBIX JAHHBIX U T.1.);

— KOHTPOJIb pab0TOCTIOCOOHOCTH TEXHUYECKUX M MPOTPaMMHBIX CPEACTB CHCTEMBI (IMarHOCTHUKA
u tectupoBanue [1TK);

— OpraHu3alus U BEJCHUE CUCTEMBl MHOTOYPOBHEBOI'O CAHKIIMOHUPOBAHHOTO JAOCTYIA IIEpCOHAIa
MPEANPUATHS K IPOrPAMMHO-TEXHUUECKUM CPEACTBAM CHCTEMBI M KOHTPOJIb 32 NEHCTBUSAMH I0JIB30Ba-
TeJeH;

— BOCCTAHOBJIEHUE CUCTEMBI I10CJIE OTKA30B;

— (hopMupOBaHKE U BHIBOJ HA M€YAaTh OTYETOB O pabOTE CUCTEMBI;

— MoaM(UKAIMS CUCTEMBI B IpeJesiaX €€ BO3MOKHOCTEH M 3aJI0KEHHOTO pe3epBa: J00aBiIeHHE
HOBBIX JIEMEHTOB B CUCTEMY (JAaTUMKOB, CUTHAJIOB, MEXaHU3MOB); BHECEHHE U3MEHEHUN B aJITOPUTMBI
YIIPaBJIEHUS U, COOTBETCTBEHHO, B TEXHOJIOIMYECKUE IPOrPaMMBbl U TPOrPaMMBbl BU3yaIu3alliu;

— MIOMCK KOHTaKTa C 3eMJIeH Iierneil MOCTOSHHOTO TOKA, MPOXOAIIUX Yepe3 MKagdbl MpoLeccop-
HbIX O010KOB 1 YCO;

— onpoOOBaHKE 3AIINUT;

— HACTPOMKA PEryIsTOPOB.

Kpome Toro, Ha APM unxenepa ACYTII BbIBoAATCA OnepaTHBHBIE CUTHAJIBHBIE IMAarHOCTUYE-
ckue cooOmmenus o HeucnpaHoctu [ITK u 06 onepaTuBHOM COCTOSTHMM CHCTEMBI B IIEJIOM B PEaTbHOM

BpEMEHU.
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FrolovDY
Выделение
Находится в операторской АСУ ТП или на ГРЩУ-1?

FrolovDY
Выделение
Опробование и проверка технологичесских защит на АО "РУСАЛ Ачинск" ТЭЦ производят ДЭС совместно с оператором АРМ (машинистом ТГ-2). Для этого им необходимо производить проверку ТЗ на АРМе машиниста.


[Toapo6HO Tporenypsl oOCTykuBaHUs, HacTpoiiku 1 Mogudukanuu [ITK onucansl B 1oKyMeH-
tax «PykoBoacTBO 1o oneparuBHoMy oOcnyxkuBanuto [ITK mis umwkenepa ACYTID», «PykoBoacTBO 1O
cucreMHoMy obcimyxuBanuio [1TK», « MHCTpyKIKs IO M3MEHEHHIO U PACIIUPEHUIO CUCTEMBI».

Ha 'APM o6cnyxuBanusi ACYTII ycranasnuBatorcss nporpammsl E-SCADA, ISaGRAF, npu-
knanHoe I10: «Konduryparop», «PegakTop HaCTpOEUHBIX NMapaMeTpoB B KOHTposuiepaxy», «MeHemkep
IIPOEKTOBY», «APM meTposoray.

ABapuiinblii nyasT ynpasienus (AILY) sBnsercs QpyHKIMOHAIBHO 3aBEPILIEHHBIM YCTPOUCT-
BOM U CIIY)KMT JUIsl HQIEKHOTO M 0€30IaCHOTO OCTaHOBA TYpOHMHBI B ciydasix otka3oB IITK, ucueznose-
HUS HaNpsOKeHUs COOCTBEHHBIX HYXJI, BOSHUKHOBEHHUS JPYTUX dKCTpeMaibHbIX cuTyauuil. AI1Y He BXO-

quT B octaBky [1TK.

Cepgep ba3 /laHHbIX (CYILLIECTBYIOIINN) CITY>KUT IS

— XpaHEHUs apaMeTPOB KOH(PUTYpAIIH CUCTEMBI;

— XpaHEHUs apXHUBa CUTHAIM3AIINN;

— XpaHEHUs apXUBa OTUYECTOB;

— 00pabOTKH JaHHBIX JUISl TIOJTOTOBKH OTYETOB;

— BBITIOJTHCHUS PsAIa PACYCTHBIX 3a/1a4.

CBb/l Bemonnsercs nyomupoBaHHbM. Ha cepBepe BJ] ycranosmena OC Windows 10 ¢ I10O
Microsoft SQL Server.

Cepsep B/l ycranosnen B mkady nutanus, cepsepoB 1 kommyHukanuii CKRO1.

KoMmyHunkannonHoe 000pyAoBaHHe NIpEAHA3HAYEHO JUIS:
— 00beIMHEHHS BCEX AIIEMEHTOB CHCTEMBbI 1yOnupoBanHoi ceThbio Ethernet;

— oOMeHa nHpopMalren MeXy YCTPOMCTBaAMU BEPXHETO U HIKHETO YPOBHEH.

HuBepTOopbl 00€CneunBalOT MEKTPONUTaHUEM: KOMIbIoTepel APM mammuuanctoB, APM nnxe-
Hepa, Cepsepsl b/l 1 KOMMyHHUKAalIMOHHOE 000PYIOBAaHHE.

WHBepTOpHI 1 KOMMYHUKALIMOHHOE 000PYIOBaHHUE PACIIONOKEHBI B IIKady MUTAHUS, CEPBEPOB U
koMMyHuKaruit CKRO1.

Take B mkagpy CKRO1 opranmzoBana Cucrema enunoro Bpemenu (CEB). CEB peamusyercs
IpU TOMOIIM YCTpOHCTBA CMHXpoHM3anuu Bpemenu ¢ npueMHukoM GPS/GLONASS. CEB npunumaer
curHain ToyHoro Bpemenu ot cinyTHuka GPS/GLONASS wu Bblaer ero B cucreMy Ui CHHXPOHU3AIIUU
MUKporporeccopHoro odbopynosanus [1TK.

Ika¢p CKRO1 ycranosnen B HeonepatuBHOM KoHTYpe ['pLIY-1.

s nepenaun ganneix [ITK ACYTII TypOoarperara B JTOKaJdbHYIO BEIYUCIUTEIBHYIO CETh CTaH-

uuu (JIBC) ycTraHOBIEH MEXCETEBOM 3KpaH (LUTIO3).
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FrolovDY
Выделение
Это АРМ инженера?


7.3 CpencrBa HUKHEI'0 YPOBHS CHCTEMbI

OcnoBy HmxHero ypoBHs [ITK «TORNADO-N» cocTaBiisitoT KOHTPOJUIEPHI, COCTOSALIME U3 LKA~
¢oB, B KOTOPBHIX ycTaHOBIEHHI nporeccopusie omoku (I16) u YCO.

B nanHOW cucTeMe NpUMEHSIOTCS INKa(bl JBYXCTOPOHHETO OOCITYXMBaHHMA C TabapuTamu
800x600%2200 MM (BbicoTa mKadoB ¢ 1okoneM). [lIkadppl IMEIOT CTENEHb 3alIUTHI OT BHEITHUX (PAKTO-
pos IP54.

JHns typboarperata Ne2 mpemycmoTpensl 1Ba mkada [Ib u YCO M2CMMI11 u M2CMMI12.

[xadst [1b 1 YCO (koHTpOILIEPOB) pa3MeleHbl B HeomnepaTUBHOM KoHType [ plIlV-1.

7.3.1 YcrpoiicTBa CBSI3H ¢ 00bEKTOM

B kauectBe YCO mpuMeHEHBI YCTpPOMCTBa paclpeesieHHOro BBoja/BbiBoja cepun MIRage-N
IIpou3BoJIcTBa KoMnaHuu «MoxaynbsHble CucteMbl TopHaI0».

YerpoiictBa MIRage-N npenctaBisioT co0oil cepuio yHUBEpCaTbHBIX YCTPONUCTB, PeaTH3yIOMINX
yJIaJIEHHBIA BBOJI/BBIBOJI TIOJ] YIPABJICHUEM OJIHOTO MJIM HECKOJIBKUX (B 3aBUCUMOCTH OT 33Ja4H) MPOLeC-
COPHBIX OJIOKOB.

VYerpoiictBa cepun MIRage-N obecrieunBaioT npeoOpazoBaHie BXOTHBIX AJIEKTPUYECKUX CUTHA-
JIOB, MOCTYMAIOMIMX OT TEXHOJOTHYECKOTO O0OpYyAOBaHUS, B IM(PPOBON KOJ M BBIXOJHBIX IH(PPOBBIX
CHTHAJIOB MPOLIECCOPHBIX OJIOKOB — B TUCKPETHBIE CUTHAJIBL.

KoncrpyktuBHoe ncnonHenue yctpoiicteB MIRage-N MakcHManbHO yHpoIIaeT 0OCIyXUBaHHE U
CBOJUT K MUHUMYMY BO3MOJKHOCTb OTKa3a CUCTEMBI. KakJ10€ yCTpOHCTBO COCTOUT U3 IUIaThl KPOCCOBOM
C CHUTHAJIbHBIMHU KJIIEMMHHKaMH, WUHTEP(EHCHBIMH pazbeMaMH M MOIYNsS cUCTeMHOro. Ha HekoTopbix
ycrpoiictBax (MIRage-NAI, MIRage-NDIO) ycraHOBI€HBI ChEMHBIE MOIYJIHM COIJIACOBAHUS HOPMHU-
pyromux mnpeoOpa3oBaTesiell 1 MHAWBUIYAIBHBIX TalbBAHWUYECKHX Pa3BS30K, BBIMOJHSAIONNE (HYyHKIUN
IIPOMEKYTOUHBIX PEJIe, UICTOYHUKOB IIUTAHUS aHAJIOTOBBIX JATYUKOB U T.II.

[lutanue ycTpoiCTB OCYILECTBIISIETCSI OT BHEIIHETO UCTOUYHUKA = 24 B, moaxkiIt04aemMoro K pasbe-
My, TI0Jlauya M CHSATHE HANPSDKCHUS OCYIIECTBISIOTCS MOAKIIOYCHUEM M OTKIIIOYCHHEM KaOessl MUTaHuUS.
Taxoke Ha mIaTe KPOCCOBON pa3MEIICHbI: MPEIOXPAHUTENIbHAS BCTABKA M BXOJIbI /ISl TIOIKIIIOUEHUS Kabe-
neit Ethernet.

YuauduuupoBanHblii Kopryc ycrpoiicTB cepun MIRage-N npenycmarpuBaer ycranoBky Ha DIN-
peiiky mupuHOi 35 MM, 06ecTieunBaeT 3ICKTPUUECKYIO H30JIALHUIO U TaIbBAHMUECKYIO Pa3BsA3KY HU3MEPH-
TEIHHOW M YIPABISAIONICH YacTei CHCTEMBI, HA/ICXKHOE MOJKITI0UYEeHNE Kabenei naT4nkoB, oOecreunBast
TE€M CaMbIM IIPSAMOE MOAKIIOYECHHE K «I10JIEBOMY» YPOBHIO.

B Tabnuue 7.1 npuBeaeHsl KpaTkue XapakTepucTuku yctpoiictB cepun MIRage-N. Kaxnoe ycT-

poiictBo MIRage-N umeer nBa unrepdeiica Ethernet, moakmodeHHbIX K ceTn HMXHero ypoBHs [ITK.
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K ycrpoiicteam MIRage-N ocymiecTBisieTcs: MOAKIIOUYEHNE MOJEBBIX Kabenei HemoCpeCTBEHHO OT JIaT-

9UKOB 0€3 MPOMEXYTOUHBIX IMpeoOpa3oBareneli, coracoBateneif, u T.n. CedeHHWe MPOBOJHUKOB TOJ-
o 2 o

KIrogaeMbix kabeneit ot 0,08 1o 2,5 mM”. JIns mOAKITIOUEHUS TIOJIEBBIX KaOenel MCIOoIb3yIOTCs Oe3BUH-

TOBbIE MOJANPYXUHEHHbIE KIeMMbl THIIa « WAGO», uMeronue BbICOKUE SKCIUTyaTallMOHHbBIE XapaKTepu-

CTHUKH, HEUyBCTBUTENIbHbIE K BUOpAIIMK U HEe TpeOyIolIre 00CIyKUBaHusI.

Tabnuua 7.1 — Xapakrepuctuku ycTpoiicts cepun MIRage-N

Tun ycrpoiictBa Kpatkas xapakrepucTuka

YCTpoHCTBO pacpeeieHHOTr0 BBOIa aHAIOTOBBIX CUTHAIOB; 16 mudd. BxomoB
+10 B B pexume u3MepeHns HapsDKEHUS WK 25 MA B peKUMeE U3MEPEHUS
ToKa (pu u3MepurensHoM conporusiennu 200 Om), AL, rpynnosas raus-
BaHHYCCKas M30JIA1Us, IoaaBjicHue nmomex g0 90 nb.

BcraBku coryiacoBaHusi ¢ 1MoJieBbIM YPOBHEM 00€CTIEUMBAIOT MPSIMOE TOAKITIO-
YEeHHE JaTYUKOB C TOKOBBIM BBIXOJOM, C BBIXOJOM I10 HamnpspkeHuto. [loaxito-
YEeHHE TOKOBBIX JaTYMKOB IO ABYXIIPOBOAHOM CXEME C BHYTPEHHUMHU WHIUBU-
nyansHbiMu WMIT uist gaTunkos

MIRage-NDIO VYcTpoiicTBO BBOAA/BBIBOJA JUCKPETHBIX CHUTHANOB, 24 KaHaja. YCTPOHCTBO
BBITOJIHAETCS B HECKOJIBKUX MOJU(UKAIMAX B 3aBUCUMOCTH OT THUIIA MOAYJEH
corjacoBaHus. THUI CUTHAJIOB ONPENENIAETCS XapaKTEpPUCTUKaMU MOJIYJEH co-

MIRage-NAI

rJIacCOBaHMA:

MIRage-NDI-220 - TFIN220I — BBoa nuckpeTHbIX curHanoB 220 B ¢ uHAMBUyanbHOU rajbBa-
HUYECKOU pa3BsA3KOM;

MIRage-NDI-24 - TFIN24I — BBOJ AUCKPETHBIX CUTHAIOB 24 B ¢ HHIMBUAYalbHOU TajibBaHUYE-
CKOM pa3Bs3KOM;

MIRage-NDO - TFDOUT2R/AC — BBIBOJ NUCKPETHBIX KOMAHJ; C WHIANBUAYAIbHOW raibBa-

HUYeCKOH pa3Bsskoil, 220 B

VYCTpoicTBO BBOAA TUCKPETHBIX CUTHaioB 24 B, 20 kaHanos, rpynmnosas u3o-

MIRage-NDI-C
TSIHS

YcerpoiicTBO A8 8 TepMonap ¢ KaHaJOM KOMIIEHCAIMU TEMIIEPATypbl X0JI0IHO-
ro cnas. Tun ucnons3yemsix Tepmonap TXK, TXA (Bo3MOXHBI J1100bIe Ipyrue
MIRage-NTHERM | rpagynpoBku ¢ 3arpy3koil Tabnui mpeoOpasoBanusi). IlpeacraBienue usme-
penHbIx 3HaueHuit B 1/10 nonsx rpagyca Llenbcus.

ITomasnenue nomex 10 90 nb. I'pynnosas raspBaHndecKasi H30JISILIUs
YerpoiicTBo At 8 TEpMOMETPOB-COMPOTUBIICHHM. 3-X, 4-X TPOBOJIHAA CXEMa.
BerpoenHnsblil kannOpoBaHHBIN UCTOYHUK TOKa. JIMHeapu3amus curHaia JaTyu-

MIRage-NPT N
Ka, BBIXOJHON cUrHam B rpaxycax Llenbcus.
ITonasnenue nomex 10 90 nb. I'pynnoBas rabBaHndecKasi U30JISILIUS
VYcerpoiictBo uHTepdelica MUPPOBBIX MOCIEIOBATENbHBIX KaHaIoB RS-485,
3 kanana. IIporokon o6mena nanabiMu ModBus. [ManpBanmueckas m3onsnus
MIRage-N485 P A A

nokaHanbHasi, 1000 B. Ckopocts nepenaun gaHHbelx no RS-485 300-115200
oon

Bzaumopetictrue YCO 1 nporeccopHbIX OJIOKOB peain30BaHO Ha 0a3e CTaHIapTHBIX MMPOTOKOJIOB
nepenaun nanaeix TCP/IP, UDP, Modbus UDP.
Yerpoiicteo MIRage-NAI nmpenHa3sHaueHo A7 BBOJa aHAJIOTOBBIX CUTHAJIOB U NMPE0Opa30oBaHUs

ux B Lu(ppoBy0 GopMy. YCTpOHCTBO pacCUMTaHO HAa U3MEPEHUE YHHU(PHUIMPOBAHHBIX 3HAUCHHUH HAmps-
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KEHUU W TOKOB M Iepeauy U3MEpEHHBIX 3HaYCHHH M0 BUTOM mape uepe3 NyOnupoBaHHBINA MHTEpdeiic
Ethernet 10/100.

VYerpoiicteo MIRage-NDIO npeanasHadeHo [uis BBOJA M/MIHM BBIBOJA JUCKPETHBIX CUTHAJIOB.
UreHne COCTOSIHMM CUTHAJIOB TMCKPETHBIX BBOJOB M BbIJlaya KOMaHJ YIPaBJIEHUS HA IUCKPETHBIC BBIXO-
IbI TIPOU3BOJIUTCS uepe3 nyonupoBanHblid 1udpoBoi natepgeiic Ethernet 10/100 mo BuTO# mape ¢ uc-
noJib30BaHueM npoTokosia ModBus. Kaxaplii 3 24 kaHanoB ycTpoiCTBa MOKET ObITh WHIMBHIYaTbHO
CKOH(UTYpUPOBAH 10 HAIPABJICHUIO: MOKET OBITh BXOJHBIM WJIM BBIXOJHBIM KaHAJIOM. THIIBI HampaBiie-
HUS KaHAJIOB OTPENENAIOTCS MPOrpaMMHON KOH(UTrypanueil ycTpoiCTBa U YCTaHOBKOM COOTBETCTBYIO-
IIMX TUIIOB ChEMHBIX MOAYJIEH coriacoBaHus. MIMeOTCs MOAyIU COINIACOBAaHUS IUCKPETHBIX BXOJIOB Ha
pa3aMyYHbIE HANPSDKEHUS M MOJYJIM COTJIAaCOBaHMs PENEHHBIX JUCKPETHBIX BBIXOA0B. KaHanmel mmeroT
raJIbBAHMUYECKYIO U30JISILMIO IPYT OT Apyra U OT CHCTEMHOM YacTH.

Yerpoiictso MIRage-NTHERM nipeana3zHaueHo Uit U3MEPEHUsT CUTHAJIOB TEMIIEpaTyp OT Tep-
MOIap W Mepefayd M3MEpEeHHBIX 3HAueHUH dYepe3 AyOnupoBaHHBIN IudpoBoi uuTepdeiic Ethernet
10/100 mo BuTOM mape ¢ ucnojb3oBaHueM npotokosa ModBus. MHTepdeiic kaxmoro m3sMepuTensHOrO
KaHaja MpeAIoIaraeT MNoAKIIUYEeHNE TepMOoIIap ¢ HOMUHAJIBHOM cTtaTudeckoi xapakrepuctukon (HCX):
TXK, TXA B coorBerctBuu ¢ [OCT P 8.585-2001. YcrpoiicTBO CHaOX)EHO BHYTPEHHUM H3MEPUTEIEM
TeMIepaTypbl TEPMOTAPHBIX KJIEMM (XOJIOJHOTO CIiasi), ¥ CXeMOMU JUIs OOHApYKEeHHUs pa3pbiBa LENH MO/~
KIJIFOYEHHs TepMonap. YCTPOMCTBO UMEET OJUH JOIOJIHUTEIbHbI BHYTPEHHUN OIIOPHBIM KaHal, KOTO-
PBIN CIyXHT U1 BHYTPEHHEH aBTOMaTUYeCKON KaTHOPOBKH.

Yerpoiictso MIRage-NPT npeanazHaueHo Ui U3MEPEHUS CUTHAJIOB TEMIIEPATYpP OT TEPMOMET-
poB conpotusieHus (TC) Bcex TunoB ¢ HCX nmo 'OCT 6651 u nepenaun u3MepeHHbIX 3HAUYCHUN Yepes
nyonmupoBaHHbIN 1dpoBoit nHTepdeiic Ethernet 10/100 mo BuTOM mape ¢ MCHOJIB30BAHHUEM IMPOTOKOJIA
ModBus. UnTepdeiic kaxIoro M3MEpUTEILHOTO KaHalla MPEANoiaraeT MOJKII0YeHUE JaTYUKOB 1Mo 4-X
IIPOBOJHON cxeMme. [l KaKIoro KaHajga UMEIOTCS YEThIPE KIEMMBI JUIsl TIOAKIIOUEHHUS — JABE KIEMMBI
BXOJ]a U3MEPSIEMOr0 HANPSUKEHUs, OJWH KOHTAKT TOKOBOTO BBIX0/a, OJWH KOHTAakT oOmwuii. Bo Bpems
U3MepeHusi BXOJHble HampspbkeHuss oT MK MynbTUmiekcupyroTcs B OJMH CUTHAN JAJIs AQHAJIOrOBO-
udposoro npeodpazosarens (ALIT), a 0OuIMil HCTOYHUK TOKA MYJIBTUIUIEKCUPYETCS. HAa TOKOBBINA BBIXO/T
JUIsL JAHHOTO KaHaja. YCTPOMCTBA UMEIOT OJUH JOIOJIHUTEIbHBIA BHYTPECHHUN ONOPHBIA KaHaj, KOTO-
PBIN CIYXUT U1 BHYTPEHHEH aBTOMaTUYeCKON KaTHOPOBKH.

YerporictBo MIRage-N485 npennasHaueHo Uil JUIsl TOJKIFOYEHHS TPOMBIIIEHHBIX YCTPONHCTB
u npubopoB ¢ untepdeiicom RS485 k cersim Ethernet. YcrpoiicTBo nMeeT 1Ba 1y0IMpOBaHHBIX UHTEP-
¢eiica Ethernet 10/100 ¢ moakmoYeHneM 1o BUTOM mape U Tpu KaHana uHtepderica RS485. Yerpoiictso
paboTaet B ByX pexumax: mpospaunoMm (RAW) pexume u B pexume nepenaun nakeroB ModBus. Cko-
pocTh u opmaT mepeaavu MmociieJOBaTeIbHBIX JaHHBIX 10 RS485 HacTpanBaetcs mporpammuo. Kaxaprit

KaHaJI UMEET rajlbBAaHUYECKYIO Pa3BA3KYy U 3aLIUTy OT 3aMbIKaHUS.
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7.3.2 IlpoueccopHblie 0,10KH
B kauectBe mporieccOpHBIX OJOKOB B IIKadax KOHTPOJUICPOB HCIOJB3YIOTCS MPOMBIIIJICHHbIE
komnbioTepsl ARK-2121L ¢upmsr Advantech, oOnangaromue BBICOKUMH MOKa3aTeIsIMH HAJAECKHOCTH U

npou3BoauTenbHoCTH. Xapakrepuctuku ARK-2121L-UOAI1E npencrasnens! B Tabnuue 7.2.

Tabnuma 7.2

[Tpoueccop Intel Celeron J1900 (2.0 I'rix)

Onepatunas namsats (O3Y) DDR3L 1333

MaxkcumanbHbiii 06eM O3Y 8 Gb

Buemrnue natepdeiics! (mopTsl) 4xRJ45 Fast Ethernet; 1xUSB 3.0; 3xUSB 2.0

OmnepanroHHast cucTema Windows 7 Embedded
Juamazon pabounx remmepatyp ot —20 mo +70°C; He TpebOyer

YcnoBus dKCIIyaTanuu BEHTUJIATOpA. [lonycTrMas OTHOCHUTENbHAsSI BIAXHOCTh 95%
npu 40°C 6e3 KoHACHCaIlun

[Iutanue +12...+24 B

["aGaputsr 264,5%x68,4x133,0 MM

ITporeccopubie GJIOKH 00pa3yloT Pe3epBUPOBAHHYIO CTPYKTYPY — OJUH OJIOK SIBJISIETCSI OCHOBHBIM
(pabounm), BTOpOit — pezepBHBIM. O0a 6y10Ka CHHXPOHU3UPOBAHBI MEX Ty c000#. biarongaps stomy mnpo-
UCXOaUT Oe3ynapHoe MepeKtoYeHrne ¢ pabouero Ha pe3epBHBIN U HA000POT (TOpsUHiA pe3epB).

Kaxnplif U3 mporeccopHbix OJI0KOB MMeeT 4eThlpe HezaBUCHMMBIX uHTepdeiica Ethernet. Onun
UCTOJb3yeTcs Ul oOMeHa MHpopManueil Mexay paboduM U pe3epBHBIM OJIOKaMH, BTOPOW — JUISL MOJ-
KJIIIOYeHus: K cetu HmwkHero ypoBHs IITK, Tpetuit — ans HOAKIIOYCHHMS K OOIIEeMy CErMEHTY CETH
Ethernet, a Taxoke i1 oOMeHa HHpoOpManuein Mex 1y pabouuM U pe3epBHBIM OJIOKaMU, YCTBEPThIH — A1
MOAKIIIOUEHUs K ceTu BepxHero yposHs [ITK.

[IpuknasHeie MpOrpaMMbl, 3arpykaeMble B IPOLIECCOPHbIC OJOKM, HCIOJHSAIOTCS B Cpene
ISaGRAF, npenocrasnstomneil pa3padorunky npukiagaoro 10 m1000#f U3 mSTH MHXXEHEPHBIX S3BIKOB
porpaMMupoBanus MexxayHapoaHoro crangapra IEC1131-3 u He TpeOyromiell creruaibHbIX 3HAHHUMA
CHCTEMHBIX S3BIKOB IIPOTPAMMHUPOBAHHSL.

AnmnapaTHas KOHQUTypanusi MPOIECCOPHBIX OJIOKOB TOJHOCTBIO MOKPHIBAET HMEIOIIUECS II0-
TpeOHOCTH U MPEIOCTABIISAET pe3epB Il OyAYILEro pacuIMpeHus! CUCTEMBI.

B ygacTtu peanuzanuu 3amuT JBa MPOILECCOPHBIX OJioKa 00pa3yioT 1yOnupoBaHHylo cucrtemy. Ka-
KJIBIA TIPOLIECCOPHBIM ONOK 3alMThl paboTaeT He3aBUCHMMO. KOHTaKTBl BBIXOJIHBIX pelie 3aIlUThl BKIIIO-

qaroTcs napamiensbHo (annapatHoe UJIN).
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7.4 CeTeBast opraHu3anms

7.4.1 CereBas crpykrypa IITK

Oo6o6mennas cereBas ctpykrypa IITK « TOPHAIO-N» npuBeneHa Ha pucyHke 4.1.

B nanHoii crpykrype umerorcs cetb BepxHero ypoBHs (BY) IITK u cers HuxHero yposus (HY)
[ITK. Cers BY cnyxut s o0beauHeHuss KoMIbioTepoB BepxHero ypoBHs [ITK mexay coboil, a Takxke
IUISL CBSI3M CEPBEPOB C MPOIECCOPHBIMU Onokamu KoHTpoJuiepoB. Cetb HY cimyxut s oObeanHeHUs
IpoIeCCOPHBIX 010K0B KOHTposiepoB ¢ YCO cepun MIRage-N.

CeTH BepxHEro M HIKHETO YPOBHEH BBITIOJHEHBI JyOJUPOBAaHHBIMHU, TO €CTh MPOEKTOM obecrie-
YMBAIOTCS JIBE HE3aBHUCUMBIX Maructpaiu Ethernet, BbImonHeHHBIE ¢ HCIIOIB30BaHUEM HE3aBUCUMBIX Ka-
Oenell 1 KOMMYHUKAlIMOHHOTO 000PYI0BaHUSL.

JU1 OCyIIECTBIIEHUS MIPSIMOTO JIOCTYIIA U3 CETU BEPXHErO YPOBHS K CETH HM)KHETO YPOBHS CETH
BEPXHET0 M HIDKHETO YPOBHEH MO OJTHOMY U3 CETMEHTOB 00BbEeTUHSIOTCA KaOenbHOM nepemMbrukoil. Takoe
pelieHre He0OX0MMO ISl AMArHOCTHKH, KOH(GUTypupoBaHus, ynanenHoi 3arpysku [10 B YCO ¢ unxe-
HEPHOM CTaHLMU U T.JI.

Jns moctpoenusi cetu Ethernet mcmonp3yroTcst xaGenu THIA «9KpaHUPOBAHHAs BHUTAs Tapay.
JyOnmupoBaHHbBIE TUHUM POKIIAIBIBAIOTCS HA Pa3HBIX MOJKAX U pa3HOCATCS He MeHee yeM Ha 0,6 M.

Kondurypauus cetn — paauanbHasi.

[Moxppobuo cereBast crpykrypa ACYTII npuBenena B fokymeHTe «Cxema COCTUHEHUIN BHEIIHUX

npoBo1ok B yactu [ITK» u B cxeMax KOHCTPYKTOPCKOM JOKyMEHTALUU Ha IIKA(BI.

7.4.2 Opranusanus cetu BepxHero yposus [ITK

Bce xomnbroteps! BepxHero yposHs IITK (APM oneparopa, nnxenepusie APM, cepBepsl U T.1.)
oObenuHensl ceTbio Ethernet. J[ist moBbIeHUs HAZIGKHOCTU CETh BBIMIOJIHEHA JTyOIUPOBAHHOM, T.€. KaXK-
IbIi 13 KoMibioTepoB BepxHero ypoBHs IITK nmeer nBa unrepdetica Ethernet 100BaseT.

g opranusanuu cetu BepxHero ypoBHs [ITK ucnons3yroTcsi KOMMYTaTopsl, KOTOPHIE UMEIOT
BCTPOEHHBIE CPEJCTBA JAMArHOCTUKM M MOHUTOPHHIA COCTOSIHUS IOJAKIIIOUEHHBIX IOPTOB, PE3YJbTAThI
MOHUTOPHUHTA BBOJATCS B cucreMy. KommyraTopsl cetu BepxHero ypoBHs [ITK ycranoBnens! B mkady
MUTAHUSA, CEPBEPOB U KOMMYHHKaUN. CeTeBble KOMMYTAaTOPBI — TyOJIHUPOBAHEI.

Jlist MOCTPOEHUSI CETH BEPXHETO YPOBHS UCHOJb3yeTcs Kabelb TUIa SKpaHUPOBaHHAs BUTAs Mapa

npomsiiuieHHoro HasHaueHus (Industrial Twisted Pair).

7.4.3 Opranusanus cetu HukHero yposHs IITK

Kaxnoe u3 ycrpoiicte MIRage-N umeer aa unrepdeiica Ethernet 100BaseT. I'pynma ycrpoiicts

cepun MIRage-N, ycTaHOBIEHHBIX B OJHOM InKady, MOJAKIIOYaeTcss K IByM Kommyratopam Ethernet,
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TaKXe YCTAaHOBJICHHBIM B 3TOM ke mKkady. BHyTpuikadHbie MOAKIIOYEHNUS OCYLIECTBISIOTCS MaTYKOP-
JaMu, U3roToBJIeHHbIMU U3 Kabemns tuna FTP nim SFTP (skpanupoBanHas BUTas mapa).

B mkadax mpoueccopubsix 0:10k0B 1 YCO ycTaHOBIEHBI KOMMYTaTOPBl CETH HWKHETO YPOBHS
IITK, xotopas oobequuser YCO u npoueccopubie 01oku. OUH MPOLECCOPHBIN OJIOK MOXKET OMpallu-
BaTh Heckosbko YCO, ycTaHOBIECHHBIX B Pa3HBIX IIKadax JaHHOTO Typboarperarta.

B 3aBuCHMMOCTH OT JAJIMHBI CErMEHTA JUIl MEKIIKAQHBIX COSANHEHUH MCTOIB3yeTCs Kabenpb Thra
SKpaHUpPOBaHHAas BUTas mapa rnpomsiiuieHHoro ucnonHenus (Industrial Twisted Pair).

JlokanpHble cucteMbl kKoHTpoJs U ympasieHus (JICKY) — OI'CP, ACKBM u TK Typ6oarpera-
ta Ne2 unterpupytorcst B IITK mo mudppoBomy untepdeiicy RS485 ¢ mpoTokosiom mepenaun JTaHHBIX

ModbusRTU.

7.5 Pemienusa mo IJICKTPONIUTAHHUIO M 3A3€MJICHUIO

7.5.1 Cxema saexkrponuranus IITK

CrpykTypHas cxema snekrponutanus obopynoBanus [ITK npusenena B [Ipunoxxenun b.

Onexrponuranue cpeactB IITK BepxHero n HkHero ypoBHel oOecrieunBaercs 1o | kareropuu,
ocobas Tpymnna, u3 mkada nutanus, cepBepoB U kommyHukanuii CKRO1, k KoTopoMy MOABOJUTCS TPU
bunepa:

—BBoJ 1, 220 VDC ot o01miecTaHIIMOHHON 6aTapen MOCTOSIHHOTO TOKa;

—BBOJ 2, 220 VAC, 50 I'tt oT 0HO#M CeKIMU MUTaHUsI COOCTBEHHBIX HYXJI 0CO00 OTBETCTBEHHBIX
norpeoduTenei;

—BBoA 3, 220 VAC, 50 I'. ot Apyroi ceKuuu MUTaHUS COOCTBEHHBIX HYXJl 0CO00 OTBETCTBEH-
HBIX ITOTpeOUTEINEH.

BBon 2 u BBog 3 mocrynator Ha ABP, peanuzoBannsiii B mikadgy CKRO1.

Oo6opynoBaHure BepXHEro ypoBHs (KOMIIBIOTEPHI, CEPBEPhl, KOMMYHUKAIIMOHHOE 000pYI0BaHHUE) U
HxkHero ypoBHs (mkader [1b u YCO) 3anuteiBaeTcs 0T cucTeMbl Oecriepe00HOTO MUTaHUS, pa3MeleH-

Hoii B mkady CKRO1.

7.5.2 DneKTponuTaHNEe KOMIILIOTEPOB 1 KOMMYHUKAIIMOHHOI0 000pYy/10BaHUs

Jlia opranuzauuu snexktponutanus BepxHero ypoBHs IITK (kommbroTepsl, cepBepbl, KOMMYHH-
KallMOHHOE 00OpyAoBaHuE) B miKady mutaHus, cepBepoB M kommyHukanuii CKRO1 ycraHoBiieHBI 1Ba
MHBEPTOpA CO BCTPOCHHBIM OBICTPOAEHCTBYIOIIMM Oaifmacom, Ha KaKJbli U3 KOTOPBIX MPUXOJUT IO JBa
bunepa >nexTponUTaHusA: Guaep MOCTOSHHOTO ToKa HampsbkeHueM 220 B ot cranmmonHoi Oatapen u
¢unep nepemenHoro toka HanpspkeHneM 220 B mocne ABP ot nByx cekuunit nmutanust CH oco6o orer-

CTBEHHBIX noTpeduteneii. ABP peanuzosan B mkapy CKRO1.
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WuBepTopsl npenHazHaueHbl Ui IpeoOpa3oBaHusi MOCTosTHHOro Toka 220 B B mepeMeHHbIH Ha-
npspkeareM 220 B. JIuauM BbIX0/10B HHBEPTOPOB 00pa3yIOT Pe3epBUPOBAHHYIO IIIMHY MUTAHUS TIEPEMEH-
HOTO ToKa ¢ HamnpsbkenueM 220 B, T.e. umeercs nBe muHbI (IIMHA 1 ¥ muHA 2), K KOTOPBIM MOJIKIIF0Ya0T-
cst motpedurenu. 1o snexTponuTaHuio 000pyJOBaHNE BHEIIHUX IMOTpEOUTENEH pa3/ieNieHo Ha JIBE 4acTH,
KaXK/1asi U3 KOTOPBIX 3alUTBIBACTCS OT CBOEH MMHBI. OCO00 OTBETCTBEHHBIE MOTPEOUTENH BEPXHETO
yposHus [ITK (cepBepHOE M KOMMYHHUKALIMOHHOE 000PYIOBaHKE) MOIYYalOT HANPSDKEHUE ¢ 00EUX IIHH.
APM MaluHUCTa TaKKe OTHOCATCS K 0COOO OTBETCTBEHHBIM MOTPEOUTENISIM: OJHA CTAHIMS AyOIUpo-
BaHHOTO APM nosydaer HanpspkeHUE OT LIMHBI 1, Apyras — OT IUHBI 2.

Kpome BcTpoeHHOro ObIcTpOaeiicTByrONIero Oaifnaca, mkad o60pyayeTcss BHEIIHUMHU peICHHbI-
MU Oaiiracamu, IIYHTHPYIOUTMMH KaXKJIbIii HHBEPTOP B CIIy4ae €ro MOJHOTO BBIXOJa U3 CTPOS M BBIBO-
7la B pEMOHT/00CITy’)KUBaHHUE.

B mkady nutanus, cepBepoB ¥ KOMMYHHKAIIMA OPraHU30BaHO 3JIEKTPONUTAHKE JIAMITBI OCBEIIIe-

HUS mKagda 1 CepBUCHOM po3eTku oT BBoja 3 ~220 B.

7.5.3 DaekTponuTanue MKa(OB HUKHET0 YPOBHS

B xaxap1it u3 mkagos HwxkHero ypoHs TT' Ne2 M2CMMI11 u M2CMM12 u3 mxkada CKRO1 3a-
BoAATCA: (huzep nepeMeHHoro Toka Hanpspkenuem 220 B nocne ABP ot nByx nmunuit CH oco6o otBetct-
BEHHBIX NOTpeduTeneit u puaep MocTosHHOro Toka HanpspkeHueM 220 B oT craHnnoHHo# OaTapen.

[Tocne KOMMYTAalIMOHHBIX 3JIEMEHTOB (OOIIMX U WHIUBHUIYaJIbHBIX aBTOMATOB MHUTAHUS) BXOJHOE
HanpsDKEHHUE TIOCTYMAaeT Ha BTOPUYHBIC UCTOYHUKH MMUTaHUS, YCTAHOBJICHHBIE B ATUX XK€ IIKagax.

B kaxxnoMm u3 mkadoB yCTaHOBIEHO MO /IBa UCTOYHHKA BTOPUYHOTO MUTAHUSA C BBHIXOJHBIM Ha-
npsbkernneM +24 B, oOecrednBaronux 3JIeKTpONMUTaHHEeM o0OpyIOBaHWE, CTOsIIee B JAHHOM MIKady.
BbIX0/1bI HICTOYHUKOB 00BEMHEHBI U 00pa3yloT MWKHY NUTaHus +24 B, npu 3TOM OJUH U3 Hapbl UCTOY-
HUKOB 3allUTHIBACTCS MEPEMEHHBIM TOKOM C HampspkeHuem 220 B, BTOpoii — MOCTOSHHBIM TOKOM C Ha-
npsokeHreM 220 B. MomHOCTh KaXJI0T0 M3 Mapbl UCTOYHUKOB JOCTATOYHA JUIS 3allUTHIBAHUS IMOJTHOU
Harpy3Kd IpH MpONaJaHUK BXOTHOTO MUTAIOLIETO HANPSIKEHUS Ha OJHOM U3 (PUAEPOB MUTAHUS.

Kpome nByx ¢uaepoB mutanus B KaxIplid u3 mkadoB HmwkHero ypoBHsa IITK 3aBoxutcs ¢u-

nep ~220 B 115t 3anuThIBaHUS JIaMIIbl OCBEIICHUS IIKa(da U CEPBUCHOM PO3ETKH.

7.5.4 DieKTponuTAHNE JATYHUKOB

B mixadax KOHTpOJUIEPOB YCTaHOBJIECHBI U3MepHuTenbHble yerpoiicTBa MIRage-NAI, ot koTOpbIX
OCYILIECTBIISICTCS MTUTAHHUE NATYMKOB C YHU(DUIITMPOBAHHBIM TOKOBBIM BEIXOA0M 4-20 MA (HaTYyuKu JaBJie-

HUS, pacxoja u T.IL.), OJKII0YaeMbIX MO NBYXIpOoBoaHOU cxeme. OT ogHoro 6moka MIRage-NAI 3anu-
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ThIBaeTcs 10 16 matumkoB. Kaxaplil 1aTYMK 3alUTHIBAETCS OT CBOETO MHIMBUAYAIBHOIO UCTOYHMKA MH-
TaHUs.

B mkadax KoHTpoIIIepoB TaKkke ycTaHOBJIEH ucTouHUK annekrponuTanus 200 B TSIN, ocymect-
BIIIOLIUI MUTAaHUE KOHTAKTOB JaTUMKOB THIA «CyXOH KOHTakT». [IuTaHMe KOHTaKTOB JaTYMKOB OCYyIIIe-
ctBisierca HanpsbkeHueM 200 B nmoctossHHOro Ttoka. ‘B ucrounuke TSIN mpeaycMOTpeH NOCTOSHHBIN

KOHTPOJIb HAJINYHS «3CMJIN» B LCIAX MUTAHUSA JaTYUKOB.

7.5.5 Peinenus mo 3a3eMJI€HHIO

B kaxmom u3 mkadoB [ITK mMeercs mmHa 3alIUTHOTO 3a3eMIICHHUS, K KOTOPOM MOAKIIOUYEHBI
KOpITyca BCEX AJIEMEHTOB IIKada, UMEIOINUX TOKoBeRyre yacTu. [1l1nHa 3aiuTHoro 3a3eMieHus Kax10-
ro u3 mkados [1TK noaxitoyaercs Kk 00MecCTaHIMOHHOMY KOHTYPY 3a3€MJICHUS IIPOBOJHUKOM C CEYCHHU-
eM JKHJIBI He MeHee 6 MM, OTHeIbHOrO koHTypa 3a3emuienus [ITK ne Tpebyercs. 3azemiieHue KOPITyCOB
KoMnbioTepoB APM ocymecTBiisieTcst yepe3 KaOeiau 3IeKTPONUTaHus, UAyIIue OT mKada MUTaHUd, cep-
BepoB 1 koMMyHHKaruii CKRO1.

3a3eMiIeHHE KPAaHOB CUTHAIBHBIX Ka0enel OCYIIEeCTBICHO uepe3 OOIIEeCTaHIIMOHHBIA KOHTYp 3a-
3emyienus. st aToro B KaxaoM mkagy HuwxHero ypoBHs [ITK Boinenena mmna PE3 wim PE2 (cMm. kom-

IUIEKT KOHCTPYKTOPCKO# nokymeHnTanuu Ha mkadsl [1b u YCO).
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8§ TEXHUYECKHUE PEIHIEHUSA BHE IITK

8.1 Texuuueckue pemenuss BHe I[ITK mnpusenenst B mpoekre IT-2021-100, paspaboTanHOM

00O «3uepro TexHonorus.
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9 UTH®OOPMAIIMOHHOE OBECIIEYEHHUE CUCTEMBbI

9.1 CoctaB HHGPOPMALTHOHHOTO 00eCTIEeYEHUS CUCTEMbI

B cocraB undopmarnmonnoro obecreuenuss ACYTII Bxonst:

— MAacCHUBBI B HA0OPBI JAaHHBIX, (POPMHUPYEMBIE U HCIIOIb3yeMbIe Ha CTAINH CO3JJaHUS CUCTEMBI;

— MAacCHUBBI M HA0OPBI JaHHBIX, (OPMHUPYEMBIE U HCIIOIh3yEeMbIE MPU IKCIUTYaTallUd CUCTEMBI,

— MPOTPaMMHBIE U TEXHUYECKUE CPEICTBA, UCIOJIL3YEMbIE ISl OpraHu3aIiui MHHOPMAITMOHHBIX

IMOTOKOB B CUCTEMC, a4 TAKKC IJIA XpAHCHUA U IICPCaAavIu NaHHbIX.

9.2 UndopmanuoHHoe obecriedeHre HA CTAAMH CO3TaAHUA CUCTEMBI

9.2.1 MaccuB BXOJIHBIX JaHHBIX BKIIIOYAeT B ceOsl:
— [IEPEYHU BXOJIHBIX CUTHAJIOB (QHAJIOTOBBIX U AUCKPETHBIX);
— cBezieHus 00 ycTpoiicTBax:
- cnenudukanuu KUITuA (cBeneHus o 1aTIMKaxX TEXHOJIOTHUECKUX IMapaMeTPOB);
- IepeueHb MEXaHU3MOB COOCTBEHHBIX HYX];
- IIEpEeYEHb 3aII0PHO-PETYIUPYIOLIEN apMaTyphl;
- cBeieHUs 0 TexHuueckux cpeacraax I1TK.
9.2.2 MaccuB BBIXOJHBIX JaHHBIX U JOKYMEHTOB BKIIIOYAET B ceOsi:
— [I€pEUEHb BBIXOAHBIX JUCKPETHBIX CUTHAJIOB (KOMaH/);
— IepeveHb COOOIICHUN ONepaTOpy-MaIIUHUCTY O COCTOSTHUM TEXHOJOTHYECKOTro 000pyI0BaHUs
U 0 IapaMeTpax TEXHOJIOIMYECKOI0O IIPOLecca;
— mepeveHb coOBITHI (€3 CUTHAIM3aIMU OTIepaTopy, TOJIBKO JJIS 3aIIMCH B apXUB);
— BBIXOJHbBIEC JOKYMEHTHI (OTUETHI).
9.2.3 B cocraBe ACYTII umetorcs Tpu 6a3bl nanubix (BJ1):
— koHurypaunonHas b/ (Kpb/l), mpennasHaueHHas Ui XpaHEHUs TapaMeTpoB KOHPUTypaluu
CUCTEMBI U BHECEHHSI U3MEHEHHUI B HACTPOEUHBIE ITAPaMETPHI;
— BJ1 ucropun (bJ1), ucnonezyemasi A1 XpaHEHUS UCTOPUM M3MEHEHHUS aHAJIOTOBBIX U JHC-
KPETHBIX CUTHAJIOB, a TaKKe A1 JOPMHUPOBAHUS OTUETOB O pabOTE CUCTEMBI;
— unpopmannonnas bJl (Mu¢pb/l), nmpennazHaueHHas sl TpEACTaBICHUS HamOosee IOJIHOM
(B TOM umucIie CIPaBOYHONH M HOPMATHBHO-CIIPAaBOYHON) MH(popManu 00 yCTpOHCTBaxX M CUTHAIAX CHC-
TeMbI B (hopMe, yIOOHOU ISt BOCIIPUATHUS YETIOBEKOM.
Bonee noapoOHbie cBeieHs 0 Ha3HaUYeHUH U cTpykType b/l mpuBenens! B tokymente «Onucanue

opranu3anuu 0a3 TaHHBIXY.
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10 MATEMATHYECKOE OBECIIEYEHUE CUCTEMbI

MaremaTnueckoe oOecreueHHue CHCTEMBl BKIIOYAaeT B ceOs alropuT™Mbl MHPOPMALMOHHBIX H
YIIPaBJISIOUINX 3324, BHITIOJTHSIEMbIX CHCTEMOM.

Hcnonp3ytoTcst TUNIOBBIE (DYHKIMOHAIBHBIE 0JIOKH yripaBiieHUs. K TakuMm Gii0kaM OTHOCSTCS, Ha-
npuMep: OJI0K yrpaBJIeHUs 33JBMKKOMN; OJIOK YIpaBICHHUS MCIIOJHUTEIbHBIM Mexanu3mMoM (M) peryis-
Topa; 610K ynpasieHus mexannsmom CH; 6ok ABP MmexaHu3MoB u apyrue.

AnroputMbl HHPOPMAITMOHHBIX (DYHKIMHA peanu3yloTcsl B MPOrPaMMHOM OOECIIEYEHHUN Ha SA3BIKE
TexHoyiornyeckoro nporpammupoBanus ISAGRAF. Jlns sToro npeaycMoTpeHbl THIIOBbIE (PYHKIIMOHAIb-
HbIe OJIOKH, HampuMep: OJIOK MEepBUYHON 00pabOTKM aHAIOTOBOTO CUTHaja; OJOK MepBUYHON 00paboTKU
CHTHaJIa OT TepMOIIapbl; OJIOK NEePBUYHOI 00pabOTKM CUTHANA OT TEPMOMETPA CONIPOTHBIICHUS U APYTHE.

Onucanue anropuTMOB MPUBEACHO B JOKYMEHTax ToMa 5 «MaTtemaTtndeckoe ooecrieueHue».
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11 IPOTPAMMHOE OBECIHHEYEHUE CUCTEMBbI

11.1 OO01iee onucanue

11.1.1 IIporpammuoe o6ecnieuenue (I10) cuctemsr BkimtouaeT B ceds cuctemuoe I10 (obmree I10)
u npuknagHoe [10 (cneunansHoe I10).

Cuctemuoe [10 He 3aBHCUT OT KOHKPETHOTO 00BEKTa BHEPEHUS U MOIPA3/ILIIETCs Ha:

— I1IO onepannoHHOM CUCTEMBI;

— IIO cucremsbl nepenaun 1aHHBIX (CETEBOM CUCTEMBI);

— 1O cepBepoB npusIOKEHUII;

— I1O unrepdetica monb3oBaTels U pa3pabOTUMKa CUCTEMBI;

— I1O S3BIKOB TEXHOJOTHYECKOTO MPOTPAMMHPOBAHUS;

— I1O 6a3 naHHBIX.

[Tpuknaanoe 1O pazpabaTbiBaeTCst Ui peIICHUs 3a/1a4 KOHKPETHOTO TEXHOJOTHYECKOTO 00bEK-
ta. B orHomenun pasmemienus [1O mpexacraBnser coboil nByxypoBHEBYIO CTpyKTypy: IO BepxHero
ypoBHs U [10 HIXXHEr0 ypoBHS.

11.1.2 Cucremuoe IO Hu:kHero ypoBHsl BkitouaeT ¢ cebs: [10 omepanumonnoit cucrembl Win-
dows 7 Embedded; 1O cuctemsl npaiiBepoB BBona/BbiBona; I10 ucnonnutensHOU cpenbl [SaGRAF;
KoMMyHHKarmonHoe I10.

Hpuxaagnoe IO HUKHEro YPOBHA IpeIHA3HAYECHO AJSl MCIOJHEHHS MH(OPMAIMOHHBIX U
YIIPABIISAIOUIMX MPOTrpaMM. DTO MpOrpamMmbl: cOopa U NEpBUYHON 00pabOTKM MH(POPMALIUK, YIIPABICHUS
IPUBOJAMH, 3alIHUT, OIOKUPOBOK, ABP, aBTOperynupoBanus, (pyHKIMOHAIBHO-TPYIIIIOBOTO YIIPABICHHUS,
(dhopMHUpOBaHHSI MTHOBEHHON 0a3bl JAHHBIX CUTHAJIOB.

[Tporpammsl npuknanHoro 10, 3arpyxaemble B NMPOLIECCOPHBbIE OJOKH, HCIOJHSIOTCS B Cpeie
ISaGRAF, npenoctasisitomieil pa3paboTuuky J11000# U3 MATH MHKEHEPHBIX S3BIKOB MPOTPAMMUPOBAHUS
COrjacHo MexJyHapoaHomy cranaapry IEC61131-3.

[Tporpammuas 006paboTKa CUTHAJIOB U MPOrPaMMbI YIPABJICHUS BBIOJIHIIOTCA B MPOLIECCOPHBIX
omokax. ITO mporeccopHbIX OIOKOB pabOTaeT OTHOCHTENHHO CaMOCTOSTENhHO M He3aBucuMo oT [10
KOMIBIOTEPOB BEPXHEr0 YPOBHSA. B CBSI3M ¢ 3TUM, IpHU OTKIIOYEHUH BEPXHETO YPOBHS MPOLIECCOPHBIE
OJIOKM MPOJIOJDKAIOT OCYIIECTBIISITh YIIPABICHUE TEXHOJIOTHYECKHMM OOBEKTOM B 00BEME, JOCTATOYHOM
st 6e3aBapuitHON paboThl 000pynOBaHMs. AmMapaTHas KOHPHUrypauus IpoleccopHsix 0iokoB u YCO
MOJIHOCTBIO TIOKPBIBAET UMEIOIIHECS MOTPEOHOCTH U MPEOCTaBISIET Pe3epB sl OyAYIIHUX pacIIupeHuit
CHCTEMBI.

Cpenolt ucnosHeHus nporpamm, HanucanHbiX npu nomouu ISaGRAF, sBnsercs onepaioHHas

cucrema Windows 7 Embedded.
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11.1.3 Cucremuoe I1O BepxHero ypoBHsl BKIIIO4aeT B ceOsl:

— I1O onepanmonHoii cucremsl Windows;

— 1O cuctemsl nepenaun JaHHbIX;

— 1O cepBepoB npusIOKEHUI;

—IT1O SCADA-nakera E-SCADA;

— 1O nakera nporpamm ISaGRAF;

— 1O SQL-cepsepa.

Cuctremuoe [1O takke mpenHazHau€HO JIS BBHIIOJHEHHUs 33/a4, 00eCIeYMBAIOIIUX PabOTOCIIO-
COOHOCTb CUCTEMBI:

— KOHTpOJIb 1 yrpasneHue padoroit I1TK;

— quarsoctuka u rectuposanue I1TK;

— MOJJIep’KKa CUCTEMbI €IUHOTO BPEMEHH.

Cucremuoe 1O APM u cepBepoB pyHKIIMOHUPYET B onepanuonHoi cucteme Windows. B kaue-
ctBe SQL-cepBepa ucnonn3yercs Microsoft SQL-Server. J[ns qocTyna K JaHHBIM, XPAHSIIUMCS B apXUB-
HOI 0a3e MaHHBIX, UCTIONB3YIOTCA cTaHAapTHble apaiiBepsl ODBC. Ilpu co3nanuu mporpaMM BU3yasin3a-
IIUH, TUAaTHOCTUKU U KOHPUTyprpoBaHus o0opynoBanus ucrnonbsyercs SCADA-naker. OOMeH 1aHHBIMU
MEXAY KOMMYHUKAIIMOHHON MPOrpaMMOi U IPUJIOKEHUSIMU BEPXHETO YPOBHS CTPOUTCS HAa OCHOBE TEX-
Hosornn DDE. KommyHukanuoHHas mporpamma BbicTynaer B kadectBe DDE-cepsepa, mpuiioxeHus
BEPXHEro YpOBHS, prleraromnye K ee ycnyram — B kauectBe DDE-knuenTos.

OtnenbHBIE TPOTPaMMBI, UCIIOMHSEMbIE HA CPEICTBAX BEPXHETO YPOBHS, MOTYT OBITh HAIlMCAHbBI
Ha s13b1ke C.

Ipuxaaanoe IO BepxHero ypoBHsI COCTOUT U3 MPOTPAMM, PEATH3YIOIINX CIEAyouIe HHPOp-
MallMOHHBIE 3aa4u:

— IpeJcTaBiIeHue (BU3yalin3anus) HHpopMaIuy;

— TE€XHOJIOTMYECKasi CHTHAIM3allMs;

— apXMBHPOBaHHE UHPOPMALIUY;

— IPOTOKOJIMPOBAHUE UH(OPMAITHH.

YHpaBHHIOH_II/IC 3ala4y pCHIar0TCA Ha HUKHEM YPOBHC.

11.2 IIporpammHoe obecnieuenue APM

ITO xoMmmbIOTEpOB pabOTaeT MO yIpaBJIeHUEM onepaunoHHO# cuctembl Microsoft Windows 10.
Kpome Toro, Ha kaxxnpoe APM ycTaHOBIIEHO CBOE IpOrpaMMHOE oOecIieueHue, 1MoJ1 YIpaBIeHHEM KOTO-

poro APM BbINOJHSAET CBOU (DYHKITHH.
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Ha APM mamuHucTa (oneparopa-TeXHOJIOTa) B KadecTBe rpaduueckoro uHTepdeiica UCIOIb3Y-
ercst nporpamMHblil makeT E-SCADA. {151 KOHTPOJIs TEKYLIETO COCTOSIHUS U TUCTAaHIIMOHHOTO yIIpaBJie-
HUS TEXHOJIOTHYECKUM 000pYIOBAaHHEM ONEPATOPy MpeaocTaBisieTcss HHGopMaIys B BHJIE BUJCOKAIPOB
(MHEMOCXEM), Tpa(UKOB, TAOIHUI K TUCTOTPAMM Pa3HOM CTENEHH JeTaTU3allNu.

APM wumxenepa ACYTII ocHamieHo HEOOXOIUMBIMHU CHEIUANIU3HUPOBAHHBIMU MTPOTPAMMHBIMU
WH)XCHEPHBIMHU NakeTamu, pazpadoranHsiMu B OO0 «Moxaynsubie Cuctembl TopHa10», TO3BOSIOIIUMU
pemaTh 3a1a4u 00CIy>KUBAaHUS U MOJIU(DUKAIIMH CHCTEMBI:

— [IporpaMMaMy JUCTAaHIIMOHHOMW 3arpy3ku npukiaanoro I1O B TexHosornyeckue KOHTPOJLIEPHI;

— CpeCTBaMHU JUArHOCTHKY U BBISBIECHUS HEUCIIPABHOCTEN;

— CpElCTBaMU PE3EPBHOIO KOIIMPOBAHUS U BOCCTAHOBIJIEHHS KOHTPOJUIEPOB;

— PENAaKTOPOM HAaCTPOEYHBIX [TAPAMETPOB B KOHTPOJUIEPAX;

— koHpuryparopom I1TK;

— nakeroM mMoudukanuu Buaeokaapos E-SCADA;

— makeToM paszpaboTku mnpukiagHoro IIO (anropuTMOB) TEXHOJOTHYECKUX KOHTPOJUIEPOB
[SaGRAF.

CrnenumanusupoBanHoe 110 nosBosisieT pemaTts 3a1auyd NPOBEACHUS TECTUPOBAHMS, TUArHOCTUKU
cpeactB ACYTII, ¢popmMupoBaHus OTYETOB U CBOJOK O pe3yJbTaTax AUArHOCTHKH, 3aIIyCKa CUCTEMBI, €€
peKOH(UTYpaIuy, BbIJIAYM BBIXOJHBIX PEe3ylIbTaTOB MH(POPMALMOHHBIX 3a[ad, MOAU(UKAIIMN MapameT-

POB AJITOPUTMOB B KOHTPOJUIEpAX, MOIU(PHUKAIIMYA BUACOTPAMM U OTYETHBIX (POpM.
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12 METPOJIOI'MYECKOE OBECIIEYEHHME

12.1 MeTtposoruueckoe odoecneuenune UC ACYTII

12.1.1 U3mepurenshas cucrema (MC), B coctaBe KOTOpoil chopMHUpoBaHbl H3MEPHUTEIbHbBIE KaHa-
nel (MK), sBasiercs ywactbto ACYTIIL.

12.1.2 UK UC ACVYTII, npumensiembie BHe chepbl TOCYIapCTBEHHOTO PEryIMpOBaHus obecreye-
HUS €JMHCTBA U3MEPEHUH, OJIeXKAaT:

— NEPBUYHOMN KaJIMOPOBKE /10 BBOJA B AKCILTyaTAIMIO WM MTOCIIE PEMOHTA;

— NEPUOANYECKOI KaMOPOBKE B MPOLIECCE IKCIUTyaTaIHH.

12.1.3 KanuOpoBKa Mpou3BOIUTCA 1O METOJMKE KaTMOPOBKH, yIoBiIeTBOpsmomiel Biagensia UC
ACVYTIL

12.1.4 IToBepky (xanmubpoBky) MK MC ACYTII pekomMeHIyeTCsl BBHIIOJIHATh B COOTBETCTBUH C
METOAUKAMMU:

— MPAJ1.421457.001 MIT Usmeputenbubie cuctembl ACYTII Ha 6a3e KOMIUIEKCOB TPOTPaMMHO-
texuuueckux « TORNADO» («TOPHAJIO»). Meronnka OBEpKH;

— MPAJ1.421457.001 MK U3mepurensabie cucteMbl ACYTII Ha 6a3e KOMITIIEKCOB IIPOTPaMMHO-
texuuueckux « TORNADO» («TOPHAJIO»). MeTtonnka KanuOpoBKH.

Metonuku cornacoBansl opranom Poccranmapra I'lIA CHU ©I'VIT BHUUMC 08.02.2011 r.

His UK UC ACYTII ucnosib3yercst MeTO MOKOMIIOHEHTHOM (TI02JIEMEHTHOM) MOBEPKH (Kauo-
POBKH): IEMOHTHUPOBAHHBIEC TIEPBUYHBIC PEOOpA30BATENH (JATUYMKH) MTOBEPSIOT (KaTHOPYIOT) B COOTBET-
CTBHH C TPEOOBAaHUSIMH COOTBETCTBYIOIIUX HOPMATUBHBIX TOKYMEHTOB; BTOPUYHYIO 4acTh — KOMILUIEKC-
HBIM KOMIIOHEHT, BKJIIOYasl JIMHUU CBSI3M, — HA MECTE€ YCTAHOBKHM IIPU OJHOBPEMEHHOM KOHTpOJE BCEX
BIMSIOIUX (aKTOPOB, NEHCTBYIOMIMX HA OTAEIbHbIE KOMIIOHEHThl. KOMIJIEKCHBIN KOMIIOHEHT, COCTOS-
it u3 u3aMepurensHoro kanana IITK u nuaunm cBssuy, asiusercs anekrpuiaeckuM tpakrom UK ACY. Ilpu
noBepke (kannoposke) kaHama ACYTII sTanoHHbII cUTHAN B CHCTEMY MOJAeTCsl Ha BXOJ DIIEKTPUYECKO-
ro TpakTa KaHajia [0 MECTY IyTeM IMOAKIIOYEHHUS ITAJJIOHHOTO MPpUOopa BMECTO paboyero JaTymka.

12.1.5 PekomMeH1yeMblii MEXKaTHOPOBOYHBIN HHTEPBA — 3 roja.

12.2 Metposoruueckoe odecneduenue IITK «TOPHAIO-N»

12.2.1 IITK «TOPHAJIO-N» — xomrmuiekcHbiii komnoneHT MC ACYTII.
12.2.2 IITK «TOPHAZIO-N» 3apeructpupoBaH B ['0CyaapCTBEHHOM peecTpe CPEACTB U3MEPEHUI

nox Ne78043-20 u nonyuieH k npuMmeHeHuto B Poccutickoit @enepanu.
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ITosepka UK IITK BbeinmosHsercs B coorBerctBuu ¢ metoaukoi «ABHC.421457.002MII Kom-
miekcsl nporpammHo-Texauueckue «TORNADO-N» («TOPHA/IO-Ny). U3mepurenbHble kaHansl. Me-
TOJMKA TIOBEPKI».

Kamn6poska UK I1TK M0KeT BBITOTHATHCS 10 METOJUKE TOBEPKH.

MeXmoBepOUHBIN (MEKKAITUOPOBOYHBIN ) HHTEPBAT — 3 ro/a.

12.2.3 Pexomennayercs st [ITK, ycranonennoro B UIC ACYTII, nepuoandeckyto KaauOpOBKY
1o yKa3aHHOHU B 1. 12.2.2 MeToJMKe He MPOBOJMTH, €CIH Oblia MPOBEJCHA NepUOIuYecKas KaInOpoBKa
K ACVYTII no mertoauke, ykazaHHoi B 11.12.1.4.

ITo meTouke, ykazaHHOH B 1. 12.2.2, pekoMeHAyeTCsS NPOU3BOJUTH TOJIBKO NEPBUUHYIO IIOBEPKY

(xamuOpOBKY).

12.3 TpeOoBaHus K cpeACTBAM NOBEPKU U KOHTPOJIS

CBezneHust 0 pabouMX ATAJOHAX, CPEICTBAX U3MEPEHUIN U KaTMOPOBKH, HEOOXOAUMBIX JUIS TIOBEP-
k1 (kannOpoBku) namepurenbHbix kKaHanos [ITK u ACYTII, npusenens! B Tabnuue 12.3.

Tabmauua 12.3

HanMeHoBanue padoumnx TpedyemMble 0CHOBHbIE
O0o3Ha4eHHe
TasnionoB u CU TexHHYecKue xapakrepuctuku CH

Juamna3oH BocnponsBeaeHus/u3Mepenns Toka ot 0 1o 20 MA
C IOTPemHOCThIO 0T +1 MKA 10 £3 MKA.

Jlnana3oH BocIIpon3BeACHMS HANpsKeHUs oT MuHyc 10 1o
100 MB ¢ morpemnocTsio ot £3 MkB 10 10 MxB.
JuanasoH BocriponsBeneHus HanpspkeHus ot 0 1o 12 B, ¢
OJIEMEP-UKCY- |nmorpemHocTtsio 3 MB.

2012 Juanason uzMepenus Hanpskxenus ot 0 no 10 B ¢ morpem-
HOCTBIO 0T =5 MB 10 +6 MB

Jlnana3oH BOCIIpOM3BENEHMSI CONMPOTHUBIIEHHS OT 0 10

180 Om ¢ norpemnocTthio 10,015 OMm

Jlnana3oH Bocripou3BeneHHs conpoTuBieHus ot 180 no
320 Om c norpemmHocThio 10,025 OM

KamGpaTtop-uzmepurens
YHU(UIMPOBAHHBIX CUTHA-
JIOB NIPENU3UOHHBIN

Juanaszon renepanuu HanpsbkeHus ot 0 1o 10 B ¢ morpem-
KamiGpaTtop-uzmepurens KICC-03 HocThlo 0T 10,8 MB 10 £5 MB.
CTaHJIAPTHBIX CUTHAJIOB Huanazon uzmepenus Hanpspkenus ot 0 1o 10 B ¢ morpen-
HocThio oT +0,3 MB 1o £5 MB

Tepmomerp uudpoBoii 31a- TID-005/M3 JuanasoH uzMepenus teMmeparypsl oT MuHyc 50 1o 150°C
JIOHHBIN ¢ norpemHoctbio oT 10,02°C no £0,03°C

TepMoMeTp COPOTUBIEHUS
1aTHHOBBINA BOponpounsiii | [ITCB-6KM-3
STaJIOHHBII

JuanasoH uzMepenus teMmeparypsl oT MuHyc 50 mo 150°C
¢ norpemHocTbio o1 10,02°C no £0,03°C

yHI/IBepCEIHBHaH np060171Ha$[ HI/IaHaBOH BBIXOAHOT'O HAIIPAKCHUS ICPEMCHHOI'O TOKa OT 0

YCTaHOBKA VIIY-10M 1o 1500 B, momuocts He MeHee 0,5 kBA, knacc 0,5
Merommerp M4100/3, M4100/4 |Knacc Tounoctu 1,0

lurpomerp ncuxpomerpu- BUT-1 JnamnazoH u3MepeHus: OTHOCUTENbHON BlaxHOCTH OT 20 110
YeCKHUI 90%, Temnepatypsl ot 0 10 25°C
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HaumenoBanmne padounx
stasnionoB u CU

O0o3HaYeHHE

TpedyemMble 0CHOBHbIE
TexHHYecKue xapakrepuctuku CH

Hudposoit MmyneTUMETP

MY-63 MASTECH

Juanaszon uzMepenus conpotusieHus ot 0 1o 200 MO,
Toka oT 0 10 20 A, HanpspKEHUs MOCTOSTHHOTO Toka oT 0 110
1000 B, nanpsixenns nepemersoro Toka ot 0 1o 700 B

Pesucrop OMIJIT-1.0 OMUJIT-1.0-200 Om £1% 0XK0.467.107TY

Pesucrop OMIJIT-0.5 OMIJIT-0.5-1 kxOm +1% 0XK0.467.107TY

Pesucrop OMIJIT-0.5 OMIJIT-0.5-10 xOMm 1% OX0.467.107TY

[19BM IBM PC O3y — 16 M6, HDD — 850 M6
IIpumevanns:

1. MomyckaeTrcst mpUMEHEHUE APYrUX pabouuX 3TAJIOHOB U CPEICTB M3MEPUTEIbHON TEXHUKH U 000pyI0-

BaHU, 06CCHC‘-II/IBaIOH_II/IX Tpe6yeMHe MOrpeIHOCTU I/IBMepeHI/If/’I 1 UCIIBITAaTCIIbHBIC PCIKMMBI.

2. Bce pa6oqI/Ie OTAJIOHBI U CPCACTBA HBMepHTeHBHOﬁ TCXHUKU NOJIKHBI UMCTh JOKYMCHTBI 00 mx MCTpPO-

JIOTHYECKOI HCIIPABHOCTH, BBIITAHHBIC OpraHaMu FOCYI{apCTBeHHOﬁ MeTpOJ'IOFPI‘-IeCKOﬁ CJ'Iy>K6I:I.

Usm. |Kon.y4q) Slucm |Ne dok] Modnuce | Jama
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13 B3BAUMOJIEUCTBUE IITK C IPYTUMU CUCTEMAMU

B ACVYTII typ6oarperara HMHTETPHUPOBAHbI JIOKAIbHbIE CHCTEMBl KOHTPOJS U YIPaBJICHUS

(JICKY):
— OI'CP — cucrema perynupoBaHus TypOUHBI,
— ACKBM - cucrema BUOPOKOHTPOJISI U MEXaHUYECKUX BEJTUYMH;
— TK — cuctema TemIepaTrypHOTro KOHTPOJIS.

BC@:KY cszanbl ¢ [ITK no uppoBomy unTepdericy RS485/ModbusRTU. Tlo stomy unTEp-

¢eiicy nepenaercs Bcs HHGOpMaIKs, BKIIOYas:
— KOHTPOJIb COCTOSIHUS TEXHOJIOTUYECKOTO 000PYI0BaHUS;
— KOMaH/1bl yrpaBiieHus 3auT 1 6sokupoBok ot DI'CP u ACKBM;
— xoman bl 3amuT ot I1TK B noacucremy OI'CP;
— “H(GOPMAIIHIO O TMArHOCTUKE BHYTPU CHCTEMBI.

Komanner 3ammuT, neiicTByonme Ha OTKIIOUEHHE TypOoarperaTa, MpoayoaupoBaHbl (U3NIECKU-
MU (IPOBOJHBIMH) CBsI3sMH. TakuM oOpa3om, mpu norepe uuppoBoro uHTEpdeca 3auMThl OCTAaHYTCS B
pabote. Taxxke npoxyonupoBansl U koMauabl 3amuT oT [ITK B OI'CP.

JICKY BBINOJHEHBI MPAKTUYECKH MOJHOCThIO ABTOHOMHBIMH. B ciydae moTepu un¢poBoii cBsizu
¢ IITK Bcs unpopmaryst U3 ITUX CUCTEM OCTAeTCs AOCTYMHOU omnepatopy. bosee Toro, OI'CP Beimnonne-
Ha TakuM o0Opa3oM, uto npu notepe cBs3u ¢ [ITK Bce ee ncromHuTEIbHBIE OpraHbl OCTalOTCA B padoTte, U
OIIEpaTOp MOYKET YNPABIATh UMHU KaK B aBTOMaTHYECKOM, TaK U B PYYHOM PEXHUME.

Bonee nogpoduoe onucanne JICKY npuBeneHo B COOTBETCTBYIOIICH JOKYMEHTAIIMH HA HUX.
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Записка
Отсутствует описание подкючений и настроек OPC серверов для передачи информации в действующую систему DeltaV?


14 YCJIOBHBIE OBO3HAYEHHUA U COKPAILIEHUA

ABP ABTOMaTH4ECKOE BKIIIOUEHUE PE3epBa

AIlY ABapuiiHas IaHelb yIIpaBJICHUS

APM ABTOMAaTH3MPOBAaHHOE paboyee MECTO

ACKB ABTOMAaTH3MPOBAaHHAs CUCTEMa KOHTPOJISI BHOpaLuu
ACP ABTOMaTH4eCKasi CHCTEMA PETYIUPOBAHUS

ACY ABTOMaTU3MPOBAHHAsI CUCTEMA YIIPABJICHUS
ACVYTII ABTOMaTH3MPOBAHHAsI CUCTEMA YIIPABJIEHUS TEXHOJIOTMUECKUMHU IPOLIECCaMU
B/ baza nganHbBIX

BY Bepxunii yposens (I1TK)

I'plllY ['pynnoBoit myT ynpasieHus

Ay JIuCTaHIIMOHHOE yIIpaBIeHUE

3UIT 3anacHble MHCTPYMEHTHI M TPUHATIEKHOCTH

3PA 3anopHo-peryaupyronias apMarypa

1B WudopmanoHHO-BeIYHCIUTENbHAS ((DYHKIUS TOJICUCTEMbI BEPXHETO YPOBHS)
K W3mepurenbHblli KaHA

M HcnonHuTenbHbld MEXaHU3M

NII Hcroynuk nuranus

ncC W3mepurenbHas cucrema

KTC Komruiekc TeXHUUeCKUX CpesiCTB

JIBC JlokanbHast BBIYUCIUTENIBHAS CETh

MCH MexaHu3M COOCTBEHHBIX HYXK]T

HT/] HopmaTuBHO-TEXHUYECKHUI TOKYMEHT

HY HuxHuii ypoBeHb

I1b ITponeccopHblii 6110k

11O [TporpamMmmuOe obecrieueHue

§(0)4! IlepBuunas o6paboTka nHpopmMamu

IITK IIporpaMMHO-TEXHUYECKUI KOMILIIEKC

CEB Cucrema eIMHOTO BpEMEHU

CH CpencrtBa n3mMmepeHus

CKY CpencTBa KOHTPOJIS U YIIPaBICHUS

COHn CnenmanbHast 06paboTka nHpOpMaImn

CII CepBep npuIoKeHUN

TAU TennoBast aBTOMaTUKA U U3MEPEHUS

Tb TexHonorunueckue OIOKUPOBKU

T3 TexHoJOrn4ecKre 3aiuThl, TEXHUUECKOE 3a/JlaH1e
TK TemmepaTypHblil KOHTPOJIb

TOY TexHonornuecknii 00bEKT ynpaBIeHUs

YCO YCTpONCTBO CBsI3U (COMPSDKEHUS) C 00BEKTOM

oy OYHKIIMOHAIBHBIN y3€J (TEXHOIOTUYECKU )

S4CP DNEKTpPOHHAs 4aCTh CUCTEMBI PETYIMPOBAHUS AIEKTPOTUAPABINIECKON
OI'CAP CHCTEMBl aBTOMAaTHYECKOTO PETYITUPOBAHUS TypOHUHBI
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INPUJIOXKXEHME A —- CXEMA CTPYKTYPHASA KTC

LLikad nuTaHmnsa, cepBepoB n
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L 8 S S R § S b 1
! |
_ . |
Ethernet 100 M6ut/c | !
! |
o | e i Linto3 }
| ! | !
| Likadpbl MBMYCO | | |
| R F:‘ i ! JIBC cTaHumm !
! M2CMM11 B l T
. M2CMM12 ACKBM ™ |
! T 7 RS-485 BUCP * |
| " - TK* 1
|
I - !
|
} % | O60o3HaveHus:
| ! AIMY — aBapuiiHbIil NynbT ynpaBneHus;
I ! !
! 3%1 : — ! APM — aBTOMaTU3NpOBaHHOE paboyee MecCTo;
! [ | | T | ACKBM — aBTOMaTU3NpoBaHHasA cucTemMa KOHTpons Bubpauuu;
! A A | ACYTI — aBTOMaTM3NpOBaHHaA cucTema ynpasrneHns
! | TEXHOMOrMYEeCKUMU NpoLieccamu;
! v | 3PA — 3anopHo-perynupytowjas apmatypa;
1 | Jatunkn, MCH, 3PA * - He BxoAUT B nocTasky MTK i MCH ~ MexaHuambi COGCTBEHHBIX HYXA;
! | B - npoueccopHblii 6nok;
! ! MTK — nporpamMmHoO-TeXHUYeCKUiA KOMMNMeKE;
| . ! CBll — cepBep 6a3sbl gaHHbIX;
- |
L':'??Ee,p,a:ryl,sﬂ?!n,l(,oyﬂg ,r,pELl,XJ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! TA — Typ6oarpera1’;
TK - TemnepaTypHbIii KOHTPOIb;
YCO — ycTpolcTBO CBA3M C O6BEKTOM;
WY — wnT ynpaBneHus;
OYCP — anekTpoHHaa YacTb CUCTEMbI PeryNUpPOBaHUA.
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IPUJTOXEHUME b - CXEMA OPTAHU3ALIUU QJIEKTPOIIMTAHUS IITK TA Ne2

MpllY-1 HeonepaTUBHbLIW KOHTYP |
CTaHuMoHHas
Bartapes
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Llikad nuTaHUsA, KOMMYHUKauuih u cepsepos CKR01

<, Bsoat

Cexkuws nutanus CH
0C0B0 OTBETCTBEHHBIX
noTtpetutenei

~220VAC

<~ Bsoa 2

Cekuus nutanus CH
0C0B0 OTBETCTBEHHBIX
noTtpebutenei

~220VAC

ABP

[
[

000 MoayniHble Cucremst TopHago»

H

g

HE 1 1

83

g S ey ey

g £ § CepsepHoe 1
23ia ~ ~ KOMMYTaLMOHHOE
5 Lim

IZiz

5355 WuBepTop A WHseptop B

®C o g Q

|
I
|
|
I
|
|
I
|
|
I
|
I
I
|
|
I
|
I
I
|
I
I
|
|
!
I
o6opynosaHne !
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
i

APM — aBTOMaTU3npoBaHHoe paboyee MecTo;
ACYTI1 — aBTOMaTM3NPOBaHHAsA cucTeMa ynpasneHus
TEeXHOMOrM4eckUMI NpoLieccamu;

IpLLY — rpynnoBoi WMT ynpasneHus;

TA — Typ6oarperar;

B — npoueccopHbilii 6110K;

MTK — nporpaMMHO-TEXHUYECKUIA KOMMEKC;
CB[ — cepBep 6a3 AaHHbIX;

CB — cepBep BcriomorarerbHblIi;

CH — cobcTBeHHbIE HyXapl;
b N Lo b - YCO — yCTPOICTBO CBSA3N C OO BEKTAMU.

Llikac N6 nYCO LLikac N6 n YCO
M2CMM11 M2CMM12

2CKEO1 2CKE02
APM oneparopa 1 APM onepartopa 2

CKFO1
APM unxeHepa ACYTI

Jluem

ABHC.358.111Q

Usm. Kon.y4q.| Slucm Ne dok | Modnuce | Jama 45




HHPUJIOKEHUME B — PASPEHTAIOINUE JOKYMEHTbDI

CHCTEMA CEPTHOHEALHH IocT P
WEAEPANMHOE ATEHTCTEO N0 TEXHHYECROMY PEIYIHPOBAHHIO H METPOIIOTHHA

vagny CEPTUOWKAT COOTBETCTBWS

' T POWOC RO AT 70 T hags
e epural Cpol peficreEa ¢ 20722009 na 22 12.30Xa

Ne 05B5815

OPTAH MO CEPFTHOMEALTME POCCRUGNMI 04T
00 "HOBNCHERPCKHE HOW™
Meomo ROXEUIEH N U BOPES MECITHT GC VI ECHTRTEMITT A RTHE bR BCRIN G100 Y, Hosoonfupe nas
afancm, & Hesocufinpes, yo. Cosemicnan, 8. 52, wraxe §, mrehegor: (TR 2004310, grane:
(TEI)IO4AI-11, spenmponian nossra. infomcem-£ib, i

MPOAYEIIMA  Keinferow dpoepoepo-mesiiseckue « TN 400
(W TOFHAJO-Nx) eatnpevacaray wo ABHC4I1457.002TY, copuinini " g DK
TARICK IF 230008

COOTBETCTEYET TFERORBAHMAM HOPMATHREHAIX AORKYMEHTOR

P A4 530897, i dod; P S 1o0d, 55 F27-3007, mom, L2200, 8.0-5.3) | o TH B2,

Pﬂ' Iﬂ-ﬂ{.f—u‘lﬁ-.ﬁ";ﬂ.’- ﬂ'l' ('} TO2INEId 2 .'_]'ml.ﬁ'ﬂ]-._?ﬁ'j]'_' 1T o i B e B ?.Tﬂ';' E_;_i 5 JI‘:' Y3 4
ETE FAR4 TP 20, 200 04, Fatioum 517 CTO FO04T00 7 33048 NI21-200F, 0, T3 [

CFED 56 T 728, L N TN 2008, A LT

HATDTOBHTEAL  (WMineerimde & fiprsunpaiil (s esssm e s Udaipakineee Creiiesal Tapnnde® (OO
" feryran s Cucwssine Topnadp™)
Meeini ueorbanms i dPes I AL FCNIETEMUA Dot phn p o Pt Podapauia, GR00R, &
Huwgcvdunoy, po Bosssigpany, 47

CEPTHDHEAT BRIAAH Oturemee ¢ sapainteai mod ommbenrme i s m “Mfodptsiie Cugmmeus
Fogmrvrdu “{iEMF “Modpieunne Clrmaus Tapimio™)
Meomm naiiw vy o SR AT NP AR e el P reli i Erdepaipeg, G300 2
Motpeofingrw, pe, Mascovepman, 45

HA QCHOBAHHH  apowoxoar acoswmianig 5 ITET om 1912200 Hensimuome renui s
Pedeparncs HOOCamRess pRFeIcden i e R BT D AL b AT Or T
CRUEN ORI, SCRPRASTNY § e sl ¢ Hosocufupewad obmacmn™ M RARU 1A

ACTIOABNTEABHAL HHOOPMALIIMA  Cresma I Jisin commesmc s i RPE P S0 E
F&”Hﬁﬂhﬁ[ﬁq&fﬂwﬂﬂﬂr cepamiegnnaguen FOCT P wawecames na wxdeauu i (i)

woap Sl IR HEN A L. »
I 1 -."‘.-::'III |l- ,l'll
P YROBOANTEAR Nprana : : EH. thunamice
L Bt i it

= HH. Cemannuror
T L O TP

IxcuepT -

CopTHfiEHEaT ne npHMaHAETSE OpW Abassresumall copradisamnme

. s, [T il sl W T T R TN e i

ABHC.358.11[

Usm.

Kon.y4.| Jlucm |Ne dok] Modnuce | Jama

Jluem

46




[

Al

S 571311

Lﬁiﬂ'lfﬂ'!ﬁﬂﬂ | fﬂfﬂﬁ]l]'_ﬂfd'ﬁ 8310

M EADC o C.RULASTS B 0031 HD

Crpein H1Y

OPTAH N0 CHPTHOHEKATTHH PoH
OTHETCTHEHHOCTH “HOBGCHEHPLEHE UEATP CEPTHSHEALME H MOoRETORMHN A KAYECTRA

ITAOITYELIHE', MecTo HEXDMCESILIE 2 AUpeT MECTL DIFIISCTIESIHE AENTERRIOITE Poo i, BI00RE, I Hok By, W
Cosorerms, 8. 53, 1 omwe; wome o (353 S0t 1-10, gemez (385 208:43:5 1, sorarpymman nowm: infogdnesm s fo. Asreemy -
acxpearmunn Me FOCC RO I0ARTS aunan 18052014 Danopminnoi cnysdos my BENpEARTHLML

"

M DLETREIY

FELMH K ¥COYT OBUIECTAA C OrPAHHNEHHOH

J JARBHTEAR CEousctan & copannsemini orrrerreennocTao "hogymae Ciomesk Topemno (00 * Mopaksde
Cweveal Topraan®], DFFH: 115876103237, Metro nimomennr F'occafickan $eipp pom, 5300510, r. Hmosdivpod, yu
Musrenpian, di dulerinitenfl wape & apon MeSTE G vEIRETH RN APTEALROETIE Pogaaliminy e peparmw, K004, 1,
Homacalpcn, yu. HHmensiiing, 46 Tomsdan 3-0181) 333800, bess 8-385-13-60.0%1, anpee snzimpaminh naeru
dnfinenads sl e

HITOTOBHTEAR  Offipéemso ¢ Orpsiissestod arsencmesmocmi "Momymsmee Cucress Togrunn 000
“Mloyaeusae Coereseu Topiego®), Mecto saxee s Poscaiicea Tesepaine 3000 r Heansefures,
Hmwearcpnag, do, Sakriececond apes: AJDee MeCTE OEVLBLTRASHNS aeameenneTic Poccaiicrns Danepames,
30080, r. Hoeoowfarpor, yn. Hnwmiepma, da.

MPOAYKITHA

&
F

Einainekcsl [por passia-TeaHsecze o TORNADD M (s TOPHATIO-Ms], Hpu-n;,-nm
pErdTomnesa o cormmercriad ¢ ABHC 431457, 03TY, Copulapf saimycs.

- EON TH BIA EASC 8537 109800

- COOTBETCTBYET TPEBOBAHHAM
" GexonpcHOCTIE HESEOEO DKo ofopyropmme ", TP TC 0200201 1 "2eexTpoMiramTHaS cORM 6 TRMOC

i,

CEPTH®HEAT COOTRETCTBHA BRIAAT HA OCHORAHMH UPOTHERNCDR RCNRTEHAR Me M 762 hi

l'l
1

TEENNSRCEHN CREOCTE .

TexXHEUECRHL pErnaMeHTon Tasmomernars cotaa: TT T4 004

3 Tal, or 1912 2019 HeoetarensHest nestp Sepepumior GonEenions VRPEE IS
‘Tocynaperheru permonaThib DEETp CTARIARTHIATNE, METPOAOTHE i RETErnit o r-].:.au:-cuﬁ-:pcmii
ofmacTa” ke BA RULZEARAY, mom swanms cocToasma pomsnoncres Mo D188 o7 25,10, 2019, cxema

cepringorknns 1 ©

o AUTIOAHETEARHAS HE G OPMATTHA

¢ CPOKAERCTEHAC

EIPNTYICILNG TOSAPOCONPOS IR0 HIHIH JNETYATRaRmIo i IDKyMea T, Tlepeaess cTnHsapron oM.
Hpknoeezice pa Gonees M 062716

BEAHTEARFO

i

"y

Pyrosamnias | Flesnnsrwmms

anni| ummns no Cepr

Suchepr (aninepr-ayanTap |
{ e g | ocn spT R e

e i )

L

-;.L-"'l"'.-'.._".__ .-

S rrrcivy SRR

Cpaie Apatiesms (e, TOMCT) VEIA0E B TP6E Ceesni %,

|

Usm.

Kos.yd.

Jluem

Ne dox|

[Modnuce

Hama

ABHC.358.11[

Jluem

47




5

PR T

I:l_'.'*"l. :I-!.'| T

T

=
.y

Y
.’-"":'-’t'

Fr™
[

5

b5
.

=

= |

.i-\_

S SIS S TS C S E S e Y E S Y

MEAEPANBEHOE ATEHTCTERO } -
no TEXHAYECKOMY PEMYAWPOBAHWIC M METPOROIA F

CBUAETEJILCTBO 1.

b
of YTEEpEJSHWM THN3 CPeACTE WaMapaHNA } :1'
i
DC.C.34.004.A Mo 77058 { f'-".’i'r
Cpok gedcTEra qo 22 anpenn 2028 r,

HAHMEHOBAHHE THIA CPEACTE HIMEPEIHA -
Kdmnnescsl nporpasmHo-Termsyaciie "TORNADRQO-N" (" TOPHADO-N" [ .

AT OTOBHTENE e
OHUECcTED © OrpEHAIEHHOM OTRETCTRERHOCTISO "Moaynktke CHoTeME! £
TopHago" (D00 "MoaynbHnme Cacramb TopHago''), r. HoBocHBapok e

FEFHCTRALMOHHB] ¥ 78043-20 ¥
TOKYMEHT BA MOREPKY -
ABHC.A21457. 002NN e
MHTEFEAT MERLY HOBEFEAMI 3 ropa ; 1_ 1
Tin - cpefieT  misepetmii  ymepacaer  npakmos  DeACPANBEOTO  ATCHICTES 10 {!:.
TEXNBISECKOMY PErYINPOERHHE i aTpOmormd of 22 anpena 2020 r. No 800 o
Ciacanae CREECTRH h?Hﬂjﬂ'—HHE ABNAETCH  OOHRATEE LI TR HHEM & \

K MRCTORIIEM Y CHILOSTCERCTEY.

Famectarenn Fyronnmrens

I|3"'.'aiﬂ-']'|-ﬂ.il'bI-I-IIIII'IZI HrTHTLTES

= A . T k= = A i, ) o
s e R e e s e
Jluem
ABHC.358.11]1
Usm. |Kon.y4q) Slucm |Ne dok] Modnuce | Jama 48






