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Bb3AOXKHUTEA: OBLUHA BEAUKO TbPHOBO
U3MbAHUTEA: A33A ,EKO BAY TbPHOBO 2014"
OBEKT: .PETMOHAAHA CUCTEMA 3A YMPABAEHUE HA
OTMAABLLUTE B PETMOH BEAUKO TbPHOBO*
PA3A: PABOTEH NPOEKT
YACT: ABTOMATU3ALLUSA
CbABPXXAHUE

. O6ACHUTEAHd 3anMckKda

Il. TpachuyHa yacr

Yeptex Nel TabAO 30 ynpaBA€HUE HA KomMmnocTep - PAasnoAoXxeHue
Ha obopyaABaHe n chacaaa

Yeptex No2 NMpUHLUUMHO-MOHTAXXHA CXeMA U BbHLUHU CbeAMHEHUS HA
obopyABaHe 30 U3IMEePBAHE HA TeMnepaTypda

YepTex Ne3 MPUHLUHUAHO-MOHTAXHA CXeMA U BbHLUHU CbEeAMHEHUS HA
TabAO 3a ynpaBAeHHue Ha KkomnocTep - Yact 1

YepTex Ned MPpUHLUHUAHO-MOHTAXHA CXeMA U BbHLUHU CbeAMHEHUS HA
TabAO 3a ynpaBaeHne Ha KomnocTep - YacT 2
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Bb3AOXKMTEA: OBLUMUHA BEAUKO TbPHOBO

N3MbAHUTEA: A33A ,EKO BAY TbPHOBO 2014”

OBEKT: ,PETMOHAAHA CUCTEMA 3A YNPABAEHUE HA
OTNAADBLMTE B PETMOH BEAUKO TbPHOBO"

PA3A: PABOTEH MPOEKT

YACT: ABTOMATU3ALLUS

MNpeamMeTr HA TA3M OOSICHUTEAHA 3AMMCKA € YNPOBAEHUE, PEryAMPAHE,

6/\OKI/IpOHe M CHUrHAAmM3aAumMa HA BCHMYKM TEXHOAOTHUHHM CUCTEMM HA CHUCTEMATA 30

Ob6sCHUTEeAHAQ 3anuckKa

TPETUPAHE U PELUMKAMPAHE HO OUTOBM OTMAAbBLLM.

B3ietnt ca B NpPEABMA BCUYKM AENCTBALLLM HOPMATMBHKM AKTOBE N U3NMCKBAHWKA,

MPEOTUBOMOXAPHKM, CAHUTAPHO-XUTUEHHUNTE U CTPOUTEAHO-TEXHMHECKM HOPMU U

CTAHAQPTM:

v' Hapeaba Ne 4 ot 21 mam 2001 r. 30 0OBXBATA M CbABPXKXAHMETO HA

MHBECTULLMOHHUTE NpoekTh - AB 6p. 5/2001 .

v Hapeaba Ne 8 30 06emMa U CbABPXKAHMETO HA YCTPOMCTBEHUTE CXEMMU WU

naaHoBe, AB 6p. 57/2001 r.

v Hapeaba Ne 3 o1 9.06.2004 r. 30 YCTPOMCTBOTO HO EAEKTPUYECKMTE YPEADU 1

EAEKTPOMPOBOAHUTE AMHUMKM (AB, 6p. Ne 90/13.10.2004 1 Ne 91/14.10.2004,

M3IMEHEH U AOMbAHEH AB 108/19.12.2007)

v TIPOTMBOMNOXAPHM CTPROUTEAHO-TEXHMYECKM HOPMM TICTH Ne 2 ot 05.05.1987

(M3m. - BCA, 6p. 1 01 1994 r.)

Hanmonaina
Crparernuecka
PedepenTna pamka
2007-2013
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v" 30KOH 30 3APOBOCAOBHU U B©E30MACHM YCAOBMS HA TPYA- OOH. AB. ©6p.124 ot

23 Aekemspm 1997 .

v. HAPEABA Ne 7 o1 23.09.1999 1. 30 MUHUMOAHUTE M3NCKBAHMA 30
3APOBOCAOBHU M B©E30MACHM YCAOBUI HA TPYA HO PABOTHUTE MECTa M Npwm
M3MOA3BAHE HA PABOTHOTO obopyaBaHe (AB 6p.88 o1 1999 r.);

v’ Hapeaba Ne 3 ot 18.09.2007 r. 30 TEXHMYECKM MPABUAC M HOPMATMBM 3Q
KOHTPOA M MPUEMAHE HA EAEKTPOMOHTOXHUTE pabotmn, AB, Op. 78 /
28.09.2007

v TIPABMAHMK 30 OCBHLLLECTBIBAHE HA EAEKTPOMOHTAXKHUTE PABOTH (MYyDA., BCA,
KH.12 o1 1984 1.; u3m., AB, 6p. 10 o1 1999 r.; GKTYAAMIUPAHA PEAQKLMSA, MYODA.,
BECA, 6p.12 o1 1999 1.)

v TIPABUMAHMK 30 MPUEMAHE HO EAEKTPOMOHTAXHUTE paboTtm (BCA 6p. 12/1984,
m3m AB, 6p. 10/ 1999 r.)

v [pOBMAG 30 MpPUEeMAHEe HA CUCTEMM 30 CABTOMATM3IALMA - HYACT MbpPBA
"MpaBMAQ 30 NpUemMaHe HA MHCTaAAUMM 3a KU n A" (nyBA., BCA, kH. 11 oT
19857r.)

v' Hapea®a Ne 8 30 MNpPOaBMAA M HOPMM 3A PA3MNOAATOHE HA TEXHWMYECKM
MPOBOAM M CbOPBXEHMUS B HOCEAEHM MeCTa, (0BH. AB, 6p. 72/13.08.1999 1);

v Hapeaba 30 CbLLECTBEHUTE M3UCKBOHMA M OLLEHSBAHE CbOTBETCTBMETO 3Q
EAEKTPOMATHUTHA CbBMECTUMOCT - AB 6p. 78 o1 09.11.2001 r.

v' NHCTpYKUumg Ne 3 / 05.14.1996 1. OTHOCHO MHADOPMUPAHE HA PADOTHULIMTE U
CAY>UTEAUTE MO MPABMAA 30 BE30MACHOCT U 3APABE NPW PABOTA K MOXAPHA
©e30nacHOCT - B cUAQ oT 01.07.1996, AB, 6p. 44 / 21.05.1996
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v Hapea®a Ne 8 / 12.28.2004 r. OTHOCHO CUCTEMMUTE 30 MbAHME3ALLMTA HA

CrPOAM, BBHLUHM CbOPBXEHMA U OTKPUTK MNPOCTPAHCTBA, MPOBOAHMLM U
KOBOEAM C MEAHM TMPOBOAHMLM U TMOAMMEPHO M3OAALMA (OTMEHEHQA.)
Hapeaba Ne 4 ot 22 aekemspun 2010 r. 30 MbAHMEIALLMTATA HA CrpaAM,
BbHLLHM CbOPBXEHMI M OTKPUTKU NPOCTPAHCTBA (0BH. AB. 6p.6 ot 18 dHyapwu
2011 r.)

v' HAPEABA Ne 4 ot 14 asryct 2003 r. 30 MPOEKTUPAHE, M3IPCXKACQHE U
EKCMNAOQTALUMA HO EeAeKkTpuieckm ypeabu B crpaam (o6H.AB,6p.76 ot 29
asryct 2003 r.; nonp.,6p.79, 87 ot 2003 r.; u3m.,.6p.14 o1 2004 r.; U3M. U
AOM.,0p.17 o1 22 dhespyapm 2005 T.)

v TIPABMAHKMK 30 ©e3onacHocCT % 3ApaBE npm pabota no
EeAEKTPOOO3ABEXACHETO C  HanpexeHne A0 1000 v M3ACAEH  OT
MUHUCTEPCTBO HO EHEPreTMKATA U EHEPTMMHUTE PECYPCU U MMUHUCTEPCTBO
HQ TPYAQ M COLUMAAHATA MOAUTKKA (B cmAaa OT 01.06.2005 r.,06H. AB. 6p.21 ot
11 mapt 2005 T.)

v [IPOBUAHUK 30 U3MEHEHME U AOMbAHEHME HA MPABUAHMKA 30 ©E30MNACHOCT
HQA TPYAQ B EAEKTPUMHECKM LLEHTPAAU U MpexXim AB Ne 34/2004, smeHeH AB Ne
19/2005

v" 30KOH 30 3APABOCAOBHM M BE30MACHM YCAOBMA HA TPYA- OOH. AB. 6p.124 o1 23
aekemspu 1997 1., mam AB 18 / 2003 r., usmeHeH u AombAHeEH AB Ne 48 /
13.06.2006, dpyHkumoHmpa ot 01.07.2006

v Hapeaba Ne 4 o1 1995 . 30 3HAUMTE M CUTHAAMTE 30 BE30MACHOCT HO TPYAQ U

MNPOTMBOMNOXAPHA OXpaAHA (AB, 6p. 77 o1 1995 . (ECA 6p. 6/ 1997)
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v Hapeaba Ne 5 / 05.11.1999 1. 30 peAqd, HA4YMHA U NEPUOAMYHOCTTA HA OLLEHKA
Ha pumcka (MTCIT n M3)

v' HAPEABA Ne 7 o1 23.09.1999 I. 30 MMHUMAOAHUTE U3MCKBOHMUS 30 3APTABOCAOBHM
1M BE30MNACHU YCAOBMA HO TPYA HO PABOTHUTE MECTA U MPU MU3MNOA3BOHE HAO
paboTtHoTo 0bopyaBaHe (AB 6p.88 ot 1999 r.), , uameHeHa AB 6p. 48/2000 r.,
AB 6p. 54/2001 r., uam. 1 aon. AB 6p. 43/2003 r., m3am. u aon. AB 6p. 88 /
10.08.2004 .

v Hapeaba Ne3 Ha MTCIT 1 M3 ot 11.04.2001 r. 30 MMHUMOAHUTE M3MCKBAHMS 3Q
©e30MaCHOCT 1 OMA3BAHE 3APOBETO HA pPABOTELLMTE MPU M3MOA3BOHE HA
AMYHU MPEAMNA3HM CPEACTBA HAO PABOTHOTO MACTO (AB 6p. 46/2001 r.)

v' HopMaTMBHA ypeADba B OOAQCTTA HO OKOAHATA CPEAC U OTNAABLMTE

v' TIPABMAC 3Q U3BbPLUBAHE M MPUEMAHE HO CTPOUTEAHU M MOHTOXKHU PABOTH

v

1. ObLLM XAPAKTEPUCTUKU HA CUCTEMATA SCADA
1.1 OBLLMU

ABTOMATU3MPAHATA CUCTEMA 3A KOHTPOA U CbOMPAHE HA AQHHM (CUCTEMA
SCADA), YCTOHOBSBA, PETYAMPA, KOHTPOAUPA, PETMCTPUPA M AHAAMIMPA AQHHM 30
NPOEKTa M 30 UJIAOTO BBIPELUHO MW APYro TEXHMYECKO OBOOpPYABOHE HA
CbOPBXEHUETO U CTPAAUTE.

» Cucremara cvbupa, pPEernMcTpmpaq, CbXPOHABA %

PA3MNPOCTPAHABA/PA3MNPEAEAT B AHAAOTOBU U LMAOPOBU ACHHU, MIMEPEHM,

npebpoeHn K1  AHAAMBMPAHM, KOAKTO M paboTatad  HA  MALUMHUTE U
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0OOPYABOHETO, MO M3MKBAHMS 3 OnepaumMmTe MO TRETMPAHE M Te3n OT

CTPQAHAO HO KOMMETEHTHUTE OPTAHM.

» CbLLLO TAKA OCUIypsBa oBe3nevyaBaHE MNPOLLECa HA KOHTPOA M HOA3O0P MOA
DOPMATA HAO MHAMKATOPU M AMCIAEM, MPEACTABALLM "ON-lin€ MOHUTOPUHT"
(CTATYKBO, CbLLECTBYBALLLOTO MOAOXEHME), YCAOBMA 30 OTCTPAHABAHE HA
NOBPEAM UM TPELLIKM, MOACBAHE HO CUTHAAM 30 TPEBOTA, KAKTO M MHGOOPMALLMS
30 MPEBAHTMBHA MOAAPBXKKA.

» [peAOCTaBd MHADOPMALMA 30 MPOM3BOAMTEAHOCTTA M EKCMAOATALMOHHUTE
XAPAKTEPUCTUKM, MNOA POPMATA HA PEMMCTPUPAHM AQHHM U AOKAQAM
(AHEBHM, MECEYHU, TOAMLLIHM).

OCHOBHATA 30AOQ4O  HA OBTOMATUM3MPAHATA  CUCTEMA 30 KOHTPOA MU
CbOUPAHE/OBPABOTBAHE HO ACQHHM € AQ CbABPXA HEODXOAMMATA MHADOPMALMS,
KOITO AQ C€ TMMPEeAOCTaBA HA TEXHOAOTMYHATA U  EAeKTPMYECKdA YACT HA
CbOPBXEHMETO. BCUMYKM EAEMEHTM HA EAEKTPUYECKOTO, MHCTPYMEHTAAHO U
KOHTPOAHO OBOPYABAHE LLLe ObAQT B CbOTBETCTBME C AEMCTBALLLUTE KbM MOMEHTA
BOAMAHM CTAHAQPTMU.

MpoekTMpaHETO HA PA3NpeAeAUTEAHATA KOHTPOAHO CUCTEMA HO CUCTEMATA
30 KOHTPOA U CbOMPAHE HO AQHHM € OCHOBOHA HA M3MCKBAHUATA, MOCOYEHM B HOCT
TexHOAOTMYHA. OCHOBHUTE LLEAM HO CUCTEMATA CA:

» [IbA€H MOHUTOPUMHI HO PABOTATA HA LIAOTO CbOPBXEHME 3A YNMPABAEHME HA

OTNnaAbUMTE.
> CbvbmpaHe Ha AQHHM 30 KOHTPOA B PEAAHO BPEME HA NMOACUCTEMMUTE U

Cb3AOBAHE HA B3AMMOCBBP3AHU BA3M AGHHM 30 OOMEH HA AQHHK MEXAY
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PA3ANHHUTE MPUAOXKEHUA.

AECHO AMCTAHUMOHHO YNPOBAEHME HO OTAEAHMUTE 3BEHA.

[NO-roAIMQA HOAEXKAHOCT.

NoaocBpeHa OYHKLUMOHOAHOCT.

NoaobpPsIBAHE HO BE30MACHOCTTA M €CPEKTUBHOCTTA HO CbOPBXEHMETO.

OTKPMBAHE HA IMPELLIKM.

YV V ¥V ¥V V V

ONTMMOAHO YNPOBAEHME HAO CbOPBXKEHUETO.
PasnpeAeAUTeEAHATA KOHTPOAHA cuctema (DCS) e MepapxmyHa, C
MHJOOPMALMOHHKM NOTOLM HA TPM HUBA:

> HWMBO 30 KOHTPOA HA TEXHOAOTUYHUTE MPOLLECH;

> ABTOMATM3ALMOHHO U/MAM ONEPATUBHO HMBO (ABTOMATUYHO M PBYHO);

> MeCTHO (AOKOQAHO) HMBO: BCKMYKM YCTPOMCTBA LLEe Cce 3aaemcTsar, 6e3

MOMOLLTA HO CUCTEMATA 30 CbBMECTHO CbXPAHABOHE HA MPOrPAMUM U

KOHTPOA (SPS). PyHKUMMTE 30 OE30MACHOCT e ObAAT OCUTYPEHM AOPU U B

PEXMM HO PBYHO YMPABAEHME.

TpUte HMBA LLLE ObAAT NPOEKTUPAHM HO MOAYAM, TOKA Y€ B CAY4AM HA MOSBA
HQO rPELLKMU, OCHOBHOTO ODOPYABAHE AQ MPOABAXM AQ PABOTU CAOMOCTOITEAHO.

LLle 6bA€ Bb3MOXHO OKTMBMPAHETO HA BCIKA KOHTPOAHA AMHUA UMAM MOA-
CTOHUMSA OT KOHTPOAHATA 30AQ, LLE CE€ M3BMKA M MOKOXKE HA MOHUTOPA - HA
ONEPATUBHATA E€AMHULA U / UAM MOHUTOPHATA CTAHLUMA - BCUYKM KOHTPOAHMU
NAPAMETPU, AAPECU U AEUCTBUTEAHUTE CTOMHOCTU. LLLe MMA Bb3MOXHOCT AQ Cée
MPOMEHSAT U / UAM MOBTOPHO AQ CE€ BbBEAAT TOKMBA CTOMHOCTM OT KOHTPOAHAOTA 3AAQ

M AQ CE MPEXBLPAIT HO MOACTAHLUMMUTE.
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MecTHO (AOKAAHO) HUBO

>
>

MeCTHOTO (AOKAAHO) HMBO CE€ CbCTOM OT CAEAHOTO ODOPYABAHE M COYHKLMM:
3AABMXKBALLL MEXAHM3IMM (ABUTATEAM, KAQMAHU U T.H.)

MHCTPYMEHTUTE U COHAMTE/AQTYMLMTE (HMBO, MOTOK, HOAAFQHE, TEMMEPATYPA,
M3MEPBATEAEH YPEA), KOUTO M3BLPLLBAT MOHUTOPMHIA HA MNpoueca U Ha
CUCTEMATA (KOHTPOA, HOBAIOAEHME, BE30NACHOCT U T.H.)

CneumuryHn YCTPOMCTBA 30 AHAAM3

AOKOAHUTE PA3MNPEAEAUTEAHM KYTUM 30 AHOAOTOBU, MMMYACHU MAM LMADPOBU
CUTHOAM

KOHTPOAHUTE KYTUM, OOOPYABOHM C TEXHUTE AKCECOAPMU (MPEBKAIOYBATEAM,
OYTOHM, ABAPUMHA CUTHAAM3ALMS, 3ALLUMTHUM MPEBKAIOYBATEAM), ABUTATEAM U
EAEKTPUYECKM KOHCYMATOPU  (KAQMAHU, EAEKTPOMATHUTHKU /COAEHOUAHMU
BEHTUAM)

KabeAun 30 KOHTPOAHOTO M MHGOOPMALMOHHO OBOpPYABAHE

KaBeAn Ha BCUYKM YCTPOMCTBA HA MAOLLLOAKATA

HuBo Ha aBTOMATH3ALMA M eKCNAOATALMUSA

HMBOTO HO ABTOMATU3ALMA CE CbCTOM OT CAEAHUTE EAEMEHTU M AOYHKLLMM:
O06opyABOHE (GBTOMATMYHM MPEKLCBAYM, KOHTAKTOPM), KOUTO M3MbAHABAT
NPAKO APYHKUMM 30 0BOPpABOTKA HA AOQHHM, KOHTPOA WM MOHMTOPUHI HA
npouecute

EAEMEHTU HO CMCTEMATA 30 BE30MNACHOCT (PEAENHU KODEAM)

MHTErpMpPaHM TOOAQ 3Q YNPABAEHME, MOAYAHU TEPMUHAAHM LLIMHK, KAKTO M

TPAOHCMUTEPU (MPEACBATEAM) 30 CAMMSA MPOLLEC, KOUTO CA OTTOBOPHM 30
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TEXHOAOTMHYHMA MpoLuec HA TOBA HMBO

OkabeAsBOHE OT AOKAAHATA QBTOHOMHA CUCTEMA HA TEXHOAOTMYHOTO
obopyABaHe

KOMYHMKALIMM C HUBOTO 30 KOHTPOA HA NpoLLecuTe

HuBo 3a KOHTPOA HA TEXHOAOTM4YHHUTE npouecHu

HMBOTO 30 KOHTPOA HO TEXHOAOIMYHUTE MPOLLECU CE CbCTOM OT CAEAHUTE

EAEMEHTU U OYHKLMM:

>

>

MNoTpebuteAckm MHTEPdOEMC, C  KOUTO  MEPCOHAAQ KOHTPOAMPA
TEXHOAOTUYHUTE MPOLLECH U HADAIOAOBA CbLCTOAHMETO HA OOOPYABOHETO U
KOMUTO MM MO3BOAABA AOCTbIM AO YMNPOBAEHME/PETYAMPAHE M HACTPOMKM B
30BMCUMOCT OT M3MCKBAHMATA B NpoLeca

CUIHOAHO ODOPYABOHE M MPOLLEAYPU

MNporpAMMpPALLa CUCTEMA U MOAAPBXKKA HO COADTYEPA 3A PELLEHUA KAUEHT-
CbPBbP

KpaTKOCPOYHO CbXPAHEHME HO AQHHM 30 YMPABAEHUME HA NPOLLECA

Xapayep U codTyep 30 AbATOCPOYHO HABAKOAEHME HA AQHHW, OHOAM3 M
CbXPOHEHUE

CUCTEMA 30 NPEACTABSIHE HA FTOASM EKPCH

1.2 OTBOpEHa cucrtema

Cuctematra € OTBOPEH TUM, CbCTABEHA € OT CTAHAQPTHU TEXHOAOTMUM,

BKAIOYUTEAHO KOMIMIOTBPHA MNAATAOOPMA C ONeEPAUMOHHO cuctema Windows,

Ethernet komyHukaumm, TCP / IP, MHAyCTpMaAHa Ethernet, OPC 30 CBbp3BAHE HA
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HAKOAKO CHUCTEMKM OT PA3AMYHM AOCTABYUMLKM, MOHTMPAHE HAO CHUCTEMA 34 KOHTPOA,

AMCTAHLMOHHA 1O MOACUCTEMATA, KOKTO M BA3MPAHA CEPUMHA KOMYHMUKALMS.

1.3Cuctemarta SCADA
1.3.1. O6LLM NOAOXKEHMUS

LlaaoTO 0OBOpyABAHE, HEOOXOAMMO 30  M3MbAHEHME HA MU3UCKBAHUATA,
OTTOBAPA HA BCUYKM MHAYCTPUOAHM CTAHAQPTM KOMIMIOTBPHO OOOPYABAHE C
ABATOCPOYEH XM3HEH LIMKBA 1 MOAKPENQ.

Cucrematra SCADA e B CbCTOfHME AQ ODPABOTBA AQHHMUTE, MOAYYEHU OT
PABOTHUTE TMAOLLAAKM, HAMPUMEP EXEAHEBHUTE MUHUMOAHM, MOKCUMMOAHU U
CPEAHU, KN TMPEACBAHETO HA HeOOPABOTEHUTE K MPEPADOTEHUTE AOQHHM HA
BbHLLIHMA CcOdoTYEp.
1.3.2.UHXeHepHAa CTAHUMUSA

MHXEeHepHATA CTAHLMA Ce M3MOA3BA KATO CTAHLUME C €AMH ONepdaTop C Npsk
AOCTbMN AO KOHTpoAepuTe (ACC). baaroaapeHme Ha ToBA YAODHO NPOrpammpaHe,
CO Bb3MOXHU KOHAOUIYPUPAHE U MOHUTOPUHI HA KOHTpOAepuTe. MHXeHepHaTa
CTAHUMA e CBbp3aHa 4pe3 TCP/IP 30 BCUYKM KOHTPOAEPU. TA3M CTAHUME LLEe ce
M3MOA3BA U 30 OTKPUBAHETO HA NOBPEAATA HA |/O-HMBO M1 30 AOKYMEHTOAHM 30AQ4M.

LLle ©6bAe WMHCTAOAMPAHA €EAHA MUHXEHEPHA CTAHUME  (KOMMIOTbP M
nepmdepHn  YCTPOMCTBA) B  KOHTPOAHATA  30AQ. WHTEpdEMCHT  M3MOA3BA

CTOHAQPTHA TEXHOAOMMS 30 MEPCOHOAEH KOMMIOTbP C  HAM- CbBPEMEHHM
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XapAyepHU 6a3arta Ha onepaumoHHata cuctema Windows, Ethernet TCP / IP m

NnpoMULLAEHU Ethernet kKoMyHMKaUMK. CrcTtemara noaabpxa Windows XP / Vista.
MUHUMAAHU TEXHUYECKU AQHHU HO MHXEHEPHATA CTAHLMUS:

PC, NOAXOASLLL 30 24-pexXmm HA paboTa;

32 OMTOB MpPOoLLECOP

4 GB DDR-RAM onepaTrBHA MAMET;

4 USB nopTtose

2 PS/2 noptose

500 GB 1BbpA AUCK;

DVD-RW yCTpOMCTBO; 16X

D N N N N N U N N

MbAEH rPACOUYEH AMCMAEN HO OTAEAEH 24-MHYOB LLBETEH EKPAH C
pesoatouma 1920 x 1080 nukceaaq.
v’ KAQBMATYpPA 1 PC MULLIKO

MpuHTEepHn

LLle 6BbAae MHCTAAMPAH eAMH A4 LLBETEH MACTUMAEHOCTPYEH NPUHTEP. LLBETHMA
NPUHTEP € HEeOOXOAMM 3a Pa3NevyaTtBOHE HA FPAdOMKM, TEHAEHLMM, AOKAQAM,
OAOPMEHU CUTHAAU U MHUMAEHTU U TPACOUYHU M3XOAHU AQHHM.
1.3.3.AocTbn A0 cucTemaTta

Ha notpebuteamte HO CUCTEMATA CEe OMPEAEAIT UHAMBUMAYQAHU MAPOAU,
KOWTO MO3BOAABAT HO BCEKM MOTPEOUTEA MOAXOAALLLO HUBO HA AOCTBI CbU3MEPUMO
C HETOBUTE HY>XXAM, OTTOBOPHOCTU M CAOEPUM HA MO3HAHME U MHTEPECMK.

OnpeaAeAeHu ca TP OCHOBHM KATETOPUM HO AOCTbIM:

v" COMO ACQHHMU;
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v MHAOOPMALMA U KOHTPOA;

v' YNPOBAEHME HA AQHHUTE M CUCTEMATA.

AQHHMTE We ObAAT AOCTbMHM 30 BCUYKM MNOTPEOUTEAM HA CUCTEMATA.
AQHHUTE K KOHTPOAQ C€ OrpPaHMYABAT AO TE3M CAYXMUTEAM C MO3HAHMA U
OTTOBOPHOCTTA AQ MOEMAT KOHTPOAHM AEUCTBMA.

2. ObLLN AAHHU 3A ABTOMATU3ALUA U PLC

KOHTPOAQ M MOHUTOPUHIA HA PABOTATA HA CbOPBLXEHMETO Ce MOCTUra C
MOMOLLTA HA TABAQ 30 KOHTPOA/YMPABAEHME HA aBToMmatmsaumara (MCC).
MPynMpaHe HA PA3AUYHMTE AOYHKLLMM B CbOTBETHUTE TADAQ 3Q YMPABAEHUE/KOHTPOA
HA ABTOMATU3ALMATA M CE€ OCHOBABA HA KOHTPOA U KPUTEPUU 30 MOHUTOPUMHI HA
PA3AUMYHUTE CDYHKLLMKM HO CMCTEMATA.

Tesn TabAQ 30 ABTOMATUIMPAHO YMNPABAEHME U KOHTPOA CA C LEHTPAAHO
YCTPOMCTBO 30 QBTOMATM3MPAH KOHTPOA (ACU) M AOKAAEH MPOrpammpyem
Aormdeckm kKoHtTpoaep (PLC). PLC ca CBbP3AHU KbM LLEHTPAAHOTO YCTPOMCTBO 30
ABTOMATU3MPAH KOHTPOA (ACU) U Te Ca CBbP3AHM C nomoLwuta Ha ETHERNET LAN
ODOMEH HAO AQHHM C MHXEHEPHATA CTaHuMA. ETHERNET ce M3noA3Ba 30 MPEeHOC HA
AQHHM  MEXAY PA3AMYHU  KOHTPOAEPM, KAKTO M 34 KOMYHUKALMATA MEXAY
CUCTEMUTE 30 ABTOMATM3ALMSA U LLEHTPAAHOTO HMBO 30 KOHTPOA HO CbOPBXEHUETO.
BbB BXOAQ HO PLC Ca CBbP3AHU CUTHAAMTE HO KOHTPOAHUTE AQTYMLIM U UIXOAILLLUTE
CUFHOAM LLLE AKTUBMPAT PA3ZAMYHU MEXAHU3IMM (ABUTATEAU, MOMMU, OAM-NAC, U AP.).

LeAans npuaoxxeH codotyep Ha ACU / PLC mMaA CTOHAQPTHAO CTRYKTYPA, KOATO
€ MAEHTMYHA 30 BCUYkM ACU / PLC. YCTpPOMCTBATA, KOUTO CE€ KOHTPOAMPAT, Ce

Tpetmpat B ACU / PLC kato obekTu. Mo Ta3m NpUYMHA CTOHAQPTHUTE ADYHKLIMM HO
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CbOPBLXEHMETO Lle Ce MNPOTrPAMMPAT 3 MO-TOAIMA ACHOTA M CTPYKTYPMPAPAT.

MoAMOMKAUMATA HO OYHKUMATA HO ACGAEH ODEKT MOXE AQ C€e M3BbPLUBA 6E3 PUCK
30 6Ee30NACHOCTTA.

Bcaka 1/O- ctaHuma e obopyABAHA C Heobxoanmumg Gpon |/O- MOAYAU
(BkAOUYMTEAHO 10% I/ - cBOBGOAHM M 20% MOTEHUMAAHO CBOOOAHO MPOCTPAHCTBO).

MakcMaAHMAT Bpon |/O- MoayAM 3a I/O- CTOHUMS € OTPAHUYEH.

2.1 Ta6Aa 30 ABTOMATU3UPAHO YNPABA€HUE U KOHTPOA (MCCQC)
OCHOBHUTE  OYHKUMKM HA TADAATA 30 OABTOMAOTUM3MPAHO YMPOBAEHME U
KOHTPOA CQ:
> [epUoAMYHO CHOUPAHE HO CUTHOAM
> [NpeobpasyBaHe (TABAMLM 30 KOAMOPUPAHE) HO CUTHOAUTE B €AMHULM,
KOTO HAMPUMMEP MOTOK M3/4, OBLLL AEOUT B M3, HOAdraHe B ©6ApP, HMBO B
METPU, EAEKTPMYECKA MOLLHOCT B KMAOBATYACA, OOLLO €HeprumHa
MOLLIHOCT B KMAOBQATHACA
> OO6pabOTBOHETO HA CUTHAAQ M KOHTPOAQ/YMNPOBAEHMETO HA
MEXAHMYHUTE CbOPBXKEHUSI B CbOTBETCTBME C MECTHUTE YCAOBMUS,
APUAOCOPUATA U LLEHTPAAHU KOMOHAM 30 KOHTPOA
> OTKPUBAHE HA rPELLKM
> KOMyHMKAUMSA C UHXEHEPHATA CTOHUMSA (KOHTPOAHMAT LeHTbp - CR) B
CHMCTEMATA 30 AAMUHUCTPUPAHE 1 SCADA

> OBMEH HA MHAOOPMALLMA C APYTM CUCTEMM K MOACUCTEMM
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BCUYKM TABAQ 30 ABTOMOTU3MPAHO YMNPOBAEHME M KOHTPOA LLLE AMOTFAT AQ

ObAQT CBbP3AHM C:
CbC ceH3opuTe/AATINLMTE HO CbOPBXEHNETO
C umdpoBUTE M AHOAOTOBUTE TEPMUMHAAM 30 CbOUMPAHE HA CUIHOAM
(PLC) HO maLLMHUTE 1 OOOPYABAHETO
v C AOTMYECKUTE KOHTPOAEPU HA TABAQ 30 ABTOMATUIUPAHO YMPABAEHME U
KOHTPOA
C pa3npeAeAUTEAHOTO YCTPOMCTBO 30 ABTOMATU3MPAH KOHTPOA ACU
CbC cUCTEMATA 3A HODAIOAEHME U KOHTPOA

C TabAQ 30 ABTOMATUIUPAHO YNPABAEHME U KOHTPOA

AR NEN

C 1abAQTA 30 ABTOMATU3MPAHO YNPABAEHME M KOHTPOA HO OOOPYABAHETO
30 MOHUTOPUHT

v' C AOKOAHUTE KOHTPOAHM MAHEAM

v C YCUABATEAUTE HA CUTHAA

v C TOYKUTE 30 CbOUPAHE HO AQHHM

TABAOTO 30 ABTOMATUIUPAHO YNPOABAEHME U KOHTPOA CE€ CbCTOM OT:

v EaexktposaxpaHsaHe 230VAC - 24VDC

v 3azemasaHe W1 3a 3awmta, W2 30 CUTHOAM

v HenpekbCBaeMM TOKO3OXPAHBALLLM YCTPOMCTBA (Battery Backup).

v YCTPOMCTBO 30 ABTOMATUIUPAH KOHTPOA (ACU)

v PLC yCTpOMCTBO (LLEHTPAAEH KOHTPOAEP, UMADPOBU BXOAOBE / M3XOAM,
OHAAOTOBM BXOAOBE / M3XOAM, NOPT RS232/485)

v Lan KOHTpOAEP
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v YNPABAEHME HA KOHTPOAO M  MOHUTOPMHIA HA MpOoLEecuTe, akKo €

HEODXOAMMO  (M300p  ABTOMATMHEH/PbY4EH pexmm Ha  yrnpasBAeHue,
€KCMNAOQATAUMOHHM MHAMKATOPM 3a BCAKO ycTtpouctso, CTAPT / CTOIM /
MOBPEAA, ABAPUMHO CMUPAHE)
v [TOMOLLHU CXemm
TaBAQTO 3a KOHTPOA OTroBAPAT HA CE CTAHAQPTM 30 E€AEKTPOMATHUTHA
CbBMECTMMOCT CbC CcTaHAapTa EMC (IEC 61000), ocurypsgsar 3aLLUMTA CpeEeLLy
HEOTOPM3MPAH AOCTBIM, MEXAHUYHM Bb3AEMCTBMS, 3AMDBPCABAHE U APYIMU BAMSAHMS HO
OKOAHATAO cpead. CTOHAQPTHOTM TADAO OTrOBAPS HA IP40 1 HAATPOXAQHE AO IP55
e ObAE HOAMYHO.
2.2 PLC obopyasaHe
2.2.1. O6LWMU NOAOXKEHMUS
v TIporpammpyemmre AOrM4eCKM KOHTPOAEPU 3a yrnpaBaeHme (PLC), KbAETO Ca
NOCOYEHM, CE M3MOA3BAT 30 OCHLLLECTBABAHE HA HABAKOAEHME M KOHTPOA HA
0BOpPYABOHETO MAM MNpouecute. Te ca B CbCTOdHME AQ PABOTAT MAM KATO
COMOCTOSITEAHM yCTPOMCTBA OCUIypPABALLLA AOKOAHQ MHTEPEMC
OnepaTtmBHA MHAOPMALMI UMAM AQ CPOPMMUPAT HACT OT CUCTEMATA 30
HOA30P B KOMMNAEKT C KOMYHUKAUMOHHUTE CPEACTBA.
v' PLC € MOAYAHQO €AMHULLO C Bb3MOXHOCT 3a pasLLUMpeHue. MMa Bb3IMOXHOCT
30 paswmpeHume Ao 512 1/0.
v  PLC MoXe AQ OYyHKUMOHMPA/PABOTM C  HOMMHOAEH WM3TOYHMK  HA
30XpaHBaHE 24V DC.

v Tporpammpyemmsa KOHTPOAEP MMA CAEKBATHA namet m |/O noptose 34
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MOAYYOBOHE  HA  BCMYKM  CUTHOAM 30 KOHTPOA/YMPOBAEHME U

MOCAEABALLM/PEIYATATHU CUTHOAM M 30 30ABMXKBAHE HA BCUYKM MHAMKATOPHM
AQMIMU, PEAETA U COAEHOMAM, KOUTO CO HEODXOAMMM 3A TOYEH KOHTPOA HA
BCUYKM HEOBXOAMMM AOYHKLMM HO CUCTEMATA 30 KOHTPOA.

v KOHTpOAEPBLT € CcHabaeH C HABGop oOT cBeToAMOAM(LED), noOKa3BALLM
CbCTOSHMETO HA KOHTPOAEPQ, CbCTOSHME HA MU3XOAALLIUMTE AQHHM/PEIYATATUTE
M MHAPOPMUMPALLLM 30 BTPELLIHO CUCTEMHMU FPELLIKM.

v' Morar AQ 6bAAT MOHTUPAHU MHTETPAAHU CPEACTBA 30 M3KAKOYBAHE HO BCMYKM
M3XOAM, U MPEKPATIBAHE HA AEUCTBMETO HA MPOLLECOPA.

v' PLC MOraTt AQ M3MNbAHSBAT MO-TOAIMATA YACT OT MOCAEAOBATEAHU AOYHKLIMM U
HOCOY4BA, MPIKO UAM YpPE3 CBBbP3BALLM PEAETA, BCUMYKM HEODXOAMMM U3XOAM,
KAKTO € OMUCAHO NOAPODHO APYraae.

v' KOorato M3xoAdLOTO HOTOBAPBOHE HOABMLLABO HOMMHOAHMS KANAUMTET HA
M3XOAHMS MOPT HA KOHTPOAEPA, OAEKBATHO OLLEHEHO, MOrat AQ Obadr
MHCTOAMPOHU CbEAMHUTEAHM PEAETA, MOHTMPAHU Bbpxy DIN KOH30ACQ B
TABAOTO 3a YMNPAOBAEHME, C LEA AQ CE YCUAAT M3IXOAALLMTE KOHTPOAHU
CUTHAAM.

v TEpPMUHAAU, MOHTUPAHM BbPXY DIN KOH30AM LLLE BbAAT MOHTUPOHM B AOAHATA
4YOCT HO TABAQTA, 30 AQ CE CbEAMHM OKADEAIBAHETO KbM LIAIAOTO KOHTPOAHO
0OOPYABAHE M CBBbP3BALLIMTE KADEAM.

v TEPMUHAAUTE LLLE MPUEMAT A0 4 MM2 NPOBOAHULM. BCHYKM M3XOAHM MOPTOBE
OT KOHTPOAEPA LLLe BbAAT MPABUAHO 3AMOEHM/CHEAMHEHU C LLEA 3ALLMTA HA

KOHTPOAEPA (MOCPEACTBOM CbEAUHEHU TEPMUHOAM).
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v" PLC LLLEe € B CbCTOAHME AQ MOAABPXA CAEAHUTE CbCTOBHM YACTH:

0 30XPAHBOHE;

0 LEHTPAOAEH NPOLECOP;

0 LMCDPOB BXOA;

0 LUMCDPPOB M3XOA,;

0 QOHOAOTOB BXOA;

0 QOHOAOTOB U3XOA;

0 CbOOLLLEHUS/BPOB3KM;

0 BMCOKOCKOPOCTEH UMIMYACEH BPOSY.
2.2.2.0nMcaHue HA 3aXPAHBAHETO

OBOpPYABOHETO MOXE AQ ObAE MPOEKTUPAHO AQ PABOTU C EAHO OT CAEAHUTE
3OXPAHBAHMS:

- MpexoBo 3axpaHBaHe ¢ 230V AC, 50 Hz.
- Mpexoo 3axpaHsaHe ¢ 24V AC, 50 Hz.

CBbP3BAHETO HA KODEAUTE HO CUCTEMTE CE M3BbPLLIBA B OOOCOOEH 30TBOPEH
Y4OCTbK, M3OAMPAH W  EAHO3HAYHO MAEHTUAOIULMPAOH, 30 AQ  OTToBAPA HA
HANPEXEHNETO U M3MCKBAHMLTA HA EAEKTPO3OXPAHBAHETO. TEPMUHAAMUTE TUN
"pinch screw" He CA MOAXOAALLIM.
2.2.3.BxoaoBe 1 u3xoau

[NOAXOAALLO € CAEeAHATA KATeropmd BXOAJLLO HanpexeHue: 24V AC,
OMTMYECKM M3OAMPAHU U 3ALMTEHU. KOHTAKTUTE HA BXOAHOTO HAMPEXEHWE ce
OUATPUPAT 30 25 MUAUCEKYHAM, 30 AQ Ce MU3DErHe rpeLLHO CPABOTBAHE.

LIMdbpoBUTE M3XOAM LLLE ObAQT OT "volt-free" Tmn KOHTAKT. BCEKM U3XOA LLE €
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EAEKTPUHECKMN M3OAMPAH OT APYIUTE M3XOAU, OCTAHAAATA HACT OT CXemdadtd U

3emMata. Tor e MMA M3OAALMOHHO CbMPOTUBAEHUE MO-TOAIMO OT 2 METAOMA KbM
OCTAHAAQTA YOCT OT CXEMATA U 3EeMATA.

MPeANnOYUTAHUAT CUTHOA € 4-20 mA; HENPEKbCHAT, AMHEEH, MOAKPEnNS
HAMbAHO CBODOAEH BXOAEH MMMEACHC, MAKC. 250 OMA. AHOAOTOBOTO/UMAOPOBOTO
npeobpa3yBaHe e BbAE C MUHUMYM 8-OUTOBA PEIOAIOLMSA, C AMHEMHOCT AO + 1%,
AQ NPUEMA CUTHOAM B aAmanasoHa 00-10 mA 1 00-20 mA v HanpexeHue 1-5 'V, 0-1V
1 0-100 mV, KQKTO C€ MU3UCKBA.

AHOAOTOBUTE M3XOAM LLLE MOAABPXAT 4 A0 20mA AC eAeKkTpUYECKM CUTHAA C
AMHENHO HAPACTBAHE HA M3XOAHMA TOK 30 YBEAMYABAHE HA M3MEPEHATA CTOMHOCT.
Korato TOBAPHOTO CbMPOTUBAEHUE B M3XOAHUTE TEPMUHAAM Ce nMpomeHs oT 0-1000
OMA M3XOAHMA TOK HAMO AQ Cce npomeHs ¢ noseve oT 0,1% OT MbAHUS OOXBAT HA
M3XOAHUS CUTHAA.
2.2.4.Cebp3BaLLU peAeTa

B 30BMCUMMOCT OT MOLLIHOCTTA HA YCTPOMCTBOTO, CBbP3AHO C M3XOAMTE, LLLE
ObAAT MHCTAAMPAOHKM, OKO € HEODXOAMMO, CbEAMHUTEAHU peAeTa. Peaetara Lue
ObAQT LLEMNCEAHU C YHMBEPCOAHU KOHTOKTM. KOHTAKTUTE LLe ObAAT CBbP3AHM C
TEPMUHOAM UAM LLLE CE MU3MOA3BAT TEPMMUHAAHU PEAETA. BCUYKM peAeTa MMAaT
AMOAN  (MAM  EKBMBAAEHTHA 3ALUMTA). 3AXPAHBALLLOTO HAMPEXEHWe Le ce
reHepupa B PLC TaBAQ 30 YNPABAEHME M KOHTPOA.

I/O- MOAYAM 3Q ynpasBAaeHme Ha MCC CcA MOHTUMPAHM B CAMOCTOATEAHO
00B0COBEHN OTAEAEHUS BbB BCIKA KAETKA. Bpb3kmte ¢ MCC ce OCbLUECTBABAT C

OTAEAHU BXOAHU MOAYAM M MOAYAU C PEAEEH MU3XOA.
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2.3 KOMyHUKALMOHHO 06opyABaHe

2.3.1.061wM noAOXKEHHUSA

LLle 6bae NPOEKTMPAHO LUIAOTO HEODXOAMMO ODOPYABAHE, KOMYHUKALMM U
coqoTyep, 30 AQ Ce NPEAOCTABU MbAHA MHTETPUMPAHA KOMYHUKALMOHHA MPEXA 30
cmnctemata SCADA.

LLle ©6bae M3MOA3BAH CTAHAQPTEH MPOTOKOA HA MPEACBAHE, M LIEe Cce
NPEAOCTABM MOAPOBOHA MHADOPMALMS 3Q MPEAAOXKEHMA MPOTOKOA, KOMTO AQ Bbae
M3MOA3BOH.

LLAAOTO KOMYHMKAUMOHHO ODOPYABAOHE, M3MOA3ZBAHO B KOMYHUKALMOHHUTE
CUCTEMMU, LLLE BbAE MPOEKTUPAHO C BUCOKA HAAEXAHOCT M LLLE OTFOBAPS HA HAM-
HOBOTO WM3AQHME HA MOAXOASALLM HAUMOHAAHU U MEXAYHAPOAHU CTAHAQPTU WU
crneumdomnkaumm NPenopPbKM KbM MOMEHTA HA MOACBAHE HAO OCDEPTH.
2.3.2.Cneuundoukaumun Ha ACU

Cneumdukaummte HA YCTPOMCTBOTO 3 ABTOMATM3MPAH KOHTPOA ACU ca
CAEAHUTE:

v RISC- 6Q3MpPAaH YHUBEPCAAEH KOMYHUKATOP C 2 cepumHM noptose / Dual

Ethernet/PCMCIA / CompactFlash

v’ 2 RS-232 cepumhHM NoOpTOBE

v Dual 10/100 Mbps Ethernet

v" Linux- rotToBA KOMYHMKALMOHHA MAATGOOPMA
v DIN-Rail KOH30AQ MAM MOHTMPAHE HA CTEHA

v MoLLEH AM3AMH 6e3 BEHTUMAATOP
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2.3.3. Cneuundbmkaummn Ha Ethernet npeBKAIOYBATEAS

Ethernet cneumdmrkaLmm HO MPEBKAIOYBATEAS CA CAEAHUTE:
v Entry Level Industrial ETHERNET Rail Switch Ethernet and Fast-Ethernet
(10/100 Mbit/s)
v 4 x 10/100BASE-TX, TP-Cable, RJ45- Connector, Autocrossing,
Autonegotiation, Autopolarity
1 x 100BASE-FX, MM-Cable, SC-Connector
v' Twisted Pair (TP) 0 - 100 m
Multimode-Faser (MM) 50/125 um 0 - 5000 m, 8 dB Link Budget bei 1300 nm,
A =1 dB/km, 3 dB Reserve, B = 800 MHz x km
v Multimode-Faser (MM) 62,5/125 pm 0 - 4000 m, 11 dB Link Budget bei 1300
nm, A =1 dB/km, 3 dB Reserve, B = 500 MHz x km
v EAektpo3axpaHsaHe 9,6 VDC - 32V DC
v PabotHa temnepartypa 0 °C bis +60 °C
2.3.4. KOMYHUKALMOHHU Ka6eAun
Cucremarta e noaabpxa Fibre Optic and Copper (Twisted Pair) media.
Cuctemarta we 10 Mbps 1 100 Mbps. MNMAOLLLOAKOBUTE EAEKTPOHHM CbOBLLIUTEAHMU
MPEXM CE NPEAAATAT HA MA3APA 3AE€AHO C KOMYHUKALMOHHM KABEAN:
1. ONTMYHK KaBeAn
v' Multimode-Faser (MM) 50/125 pm
MAM

v Multimode-Faser (MM) 62,5/125 pm
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2. MeaHU KOBeAn
0 M30AMPAHA MBKABA YCYKAHO ABOMKA
2.4 O6WM NPUHLMUNU NPU NPOEKTUPAHETO HA YNPABAEHUETO
2.4.1. O6WwM NPUHLUNM NPU NPOEKTUPAHETO HA KOHTPOAA HAQ KOHBeunepa
30 KOHTPOA HO KOHBEMEPA, LLEHTPAAHATA KOHTPOAHO CUCTEMA HAM-MAAKOTO
LLLe PA3MNOAQIra CbC CAEAHUTE CUTHOAM:
< Undbpos Bxoa AUTO (ABTOMATMHEH) 3a paboTtata Ha KoHeemepa. Tosu
CUIHAA TPABBA AQ MHAOOPMUMPA KOHTPOAHATA CUCTEMA, Y€ KOHBEMEPA Ce
yrpaeAgBa OT PLC. CUTHAOABLT Ce€ AKTUBMPA OT MPEBKAIOYBATEA, KOUTO OCBEH
NPEACGBAHETO HA CUIHAAQ TPSIOBA AQ YMNPOBAYBA W EAEKTPUYECKATA
BEpPUra, B CbOTBETHMA M3XOA HA PLC.

< LUndopos Bxoa MANUAL (PBYEH). To3n CUTHOA MHGOOPMMPA KOHTPOAHATA
CUCTEMA, Y€ KOHBEMEPA € MPeMMHAA Ha PBYEH pexmm Ha paborta.
CUTHOABT Ce OKTMBMPA OT TMPEBKAIOYBATEA, C KOUTO CE€ BKAKOYBA M
eAekTpuieckatra sepura 3a PbHYHO ynpasaeHme. ToBa € AencTeme, npu
KOETO HE € HY>XHO AQ Ce M3MOA3BA PLC M3XO0A.

30 ABATA CUIHAOAQ CMOMEHATM MO-Tope MOXe AQ Ce  MU3MOA3BA
NPEBKAIOYBATEA C TpU Nosmumm |-O-ll, kKbaeTo Npu nosmums () e BkatoveH PbYHNA
PEXMM HO paboTta, npu nosmums (O) PBHHUA pexrm e M3KAKHYEH, a MpK No3uLms
(I1) ce BrkatoyBa ABTOMATUHHUA pexmm.

< Undopos Bxoa STATUS (CTATYC) 30 paboTata HA KoHBeMepd. To3M CUTHAA

MHADOPMMUPA KOHTPOAHATA CUCTEMA, Y€ KOHBEMEPA € HAa pexmm POWER

ON (BKAKOHEHO). ToBa cCboOLLEHME MOXE AOQ € CBbP3AHOTO C
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30ABMKBALLLOTO PEAE HA KOHBEMEPA WAM CbC CbOTBETHMS M3XOA 34

MHBEPTOPA (OKO MMA TOKDLB).

< Undgopos Bxoa FAIL (FPELLKA) 30 pabotata Ha KoHBeuepd. CUrHOABLT
MHADOPMUPA KOHTPOAHATA CUCTEMA, Y€ KOHBEMEPA HE PABOTM MOPaAM
rpeLKa B 30XPAHBALLLATA €AEKTPMYECKA BepUra. TOBA CbOBLLLEHME CbLLO
TAKAO MOXE AQ € CBbP3AHO C TemnepatypHata 6e30MacHOCT MAM CbC
cboTBETHMI ALARM 13X0A HO MHBEPTOPA (AKO MMA TAKBB).

% Umdopos Bxoa RUNSW 30 pabotata HaA KOHBemepd. To3m  CUrHAA
NEPUOAMYHO CE FEHEPUMPA OT MOBUAEH MEXAHM3bM KbM KOHBEMEPA (MpP.
MexaHU4YeH MAM UHAYKTMBEH MPEKBbCBAY KbM BAPABAH) U MMA 30 LEeA AQ
MHOOPMUPA  KOHTPOAHATA CUCTEMA, Y€ KOHBEMEPA OYHKUMOHMPA
NPABUAHO. TO3M CUTHOA MOXE AQ ObAE M3MOA3BAH M 30 OTMEPBAHE HA
MPOABAKUTEAHOCTTA HA ABMXKEHME HA KOHBEMEPA.

< Undgopos Bxoa SECURITY (3ALUMTA) 3a pabortara Ha kKoHBemepa. To3u
CUTHOA MMA 30 LLEA MOMEHTAAHO AQ Crpe pabotara HA KOHBemepAa.
CUIHAADBT Ce 30AEMCTBA OT HATMCKAHE HA OYTOHA 3A CRELLUHM CAYHOU MAM
APYTM BUAOBE AEUCTBME CBBP3AHU CbC CUIYPHOCTTA (BUCOKO HMBO HA KPQAS
M TH.). BCmukM NpekbCBAYM CBbP3AHM CbC CUrypHOCTTa ca i NC m ca
CBbP3AHU MOCAEAOBATEAHO, KOTO KOHBEMEPA CNMPA PABOTA, AKO HIKOM OT
TX € UM3KAKOYEH.

CurHaamte SECURITY U FAIL TpgOBa AQ ObAQT E€AEKTPUYECKM BKAKOYEHM B

30XPAHBALLLATA BEPUIA, 30 AQ MOTAT KOrato Ce 30AEUCTBAT AQ CMPAT pabOTATA HA

KOHBEMEPA HE3ABUCMMO OT PLC mam pexxuma MANUAL.
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< Umdppos m3xoa RUN (3BAAEMCTBAHE). To3M CMIHOA 30AEMCTBA OTHOBO

pPaboTaTA HO KOHBEMEPQ NOCPEACTBOM PLC.

AKO CHCTEMATA UMA MHBEPTOP, TPAOBA AQ MMA AOMbAHUTEAEH OHAAOIOB
M3XOA, KOMTO AQ OMPEAEAT CKOPOCTTIA C KOSATO CE ABMXKM KOHBEMEPA. TO3M M3XOA
TPs6Ba AQ Obae MM 4-20mMmA 1 MHBEpTOPA TP4OBA ACQ MPUTEXABA CbOTBETHATA
AOYHKLMS.

2.4.2. TpynoB KOHTPOA

B CAy4OM HQO rpynoB KOHTPOA B GBTOHOMHQO KOHTPOAHA cuctema (PLC)
CUCTEMATA TPAOBO AQ ce obe3neyn KATO LEHTPOAHATA KOHTPOAHO CUCTEMA
BKAKOYBA CAEAHUTE CUTHOAM:

< Undgopos Bxoa STATUS (CTATYC). Cbo6LLQOBO 30 CTATYCA HA pABOTa HA

rpynara.

< Undopos Bxoa FAIL (TPELLKA). CbOBLLOBA 30 HEU3NPABHOCT B pABOTA HA

rpynara.

AKO € CbLLECTBEHO AQ Ce CTapTMpAa M CNMpa rpynata oOT LEeHTPOAHATA
KOHTPOAHO CUCTEMA TPSAOBA AQ MMA LMAOPOBU M3xoam RUN (BAAEMCTBAHE) mAmM
STOP(CTONM).
2.4.3.06WM NPUHUUNU NPU NPOEKTUPAHETO HA KOHTPOAQA HA OGLLUTE MOTOPHHU
TOBAPU

OCHOBHUTE MPUHUMMAM 30 MNPOEKTUPAHE HA KOHTPOAO HA MOTOPHATA
CUCTEMA 30 OMMCAHM MO AOAY:

v BCeKM MOTOP MMA AOKAAEH KOHTPOA C TPU NO3MLMM KAKOY 30 m3bop: AUTO -

OFF -MANUAL. B noaoxenune AUTO ABUIATEAR CE KOHTPOAMPA M3LIAO OT
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QBTOMOATMYHA CHMCTEMA. B M3KAIOHEHO MOAOXKEHME € C TPAMHMU YBPEXAQHMUS, O

BnoAoxeHne MANUAL BKAIOYBAT U PBYHO (OKO YCAOBMATA B FAPAHUMSTA Ce
Cras3sar).
OT BCEKM MOTOP, CAEAHUTE CUTHAAM CE MPEXBLPALT HA LLEHTPAAHO CUCTEMA
30 KOHTPOA:

v Undopos Bxoa STATUS 3a pabotarta

v LUMdOPOB BXOA, MPEBKAIOYBATEA B pexXmm AUTO nosmums.

v LUMdop OB BXOA, MPEBKAIOYBATEA B pexxmm MANUAL nosmums.

v [NpetosapsaHe (OVERLOAD - THERMAL).

AOMBAHUTEAHO, 30 BCEKM MOTOP MAM TPYNaA OT MOTOPM LLLE CbLLECTBYBAT
CAEAHUTE CUTHAAM:

v MHAMKATOP 3A HMBOTO HQ M3CYLLUOBAHE (HAMNP. MUKCEPU, AEPATOPU, AP).
TO3M CUFHAOA LLLE € C TBbPAQO BPB3KA (XAPAYEPHO BAOKMPOBKA).

v PA3NO3HABAHE HA ABVMXEHWE - CUrHOA 30 OTKPWMBAHE HA ABMXXEHME KATO
0BPATHA BPb3KA 30 HOPMAAHA PABOTA (CAMO KO MMA)

v CUTHAA 3A CUTYPHOCT - CurHaA, KOMTO AQ ObA€ AKTMBEH 30 HOPMAAHA
EKCMNAOQTALMS (HAMP. 30 CUTYPHOCT HAO KAIOYOBE, OXPOHUTEAHUTE Bapmepn u
AP.) TO3KM CUTHAA LLe ObAae MNPOrPAMMPAH ACQ 30AEMNCTBA BEPUIA (XApAyep
OAOKMPOBKA).

2.4.4.06WM NPUHLMUNU 30 KOHTPOA HO NOMMNEHUTE CUCTEMMU
OBLMTE NPUHLMMKM 30 KOHTPOA HA MPOEKTUPAHETO HA MOMNEHM CUCTEMM CA
M30POEHM MO-AOAY:

v BCSKQ MOMMQA LLLE € C AOKOAHO YMNPABAEHUE C TP MO3ULMOHEH MPEBKAIOYBATEA
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3a n36op: AUTO - OFF - MANUAL. B noAroxeHne AUTO nomMmnaTa ce KOHTPOAUPQ

M3LAAO OT OBTOMATUHHATA CUCTEMA. B M3KAIOHEHO MOAOXEHME € U3BAAEHA OT
PEXMM HA pabota, a B noaroxeHne MANUAL ce BKAKOYBA B PEXMM HA PBYHO
YNPOBAEHME (OKO CE CNA3BAT YCAOBMATA HO CUTYPHOCT).

OT ABUIATEAS HA BCAKA MOMMA CE€ TMPEXBbPAAT CAEAHUTE CUIHOAM HA
LLEHTPAAHO CUCTEMA 3A YMNPOBAEHME:!

v\ CUTHOA B UMADPOB PEXMM HA PYHKUMOHUPAHE (CTATYC) OT eAEeKTPUYECKOTO
PEeAE HA ABUIATEAS

v LMCPPOB CUTHOA, U300P HO PeEXMM B MOoAOXKeHHE ABTOMATHUHEH.

v UMCPPOB CUTHAA, MPEMMUHABAHE HA M3OOP HA pexum B nosmums PbHYHO
YMPABAEHMUE.

v MpeToBapeaHe Ha asurateas (MPETOBAPBAHE - TOIMAOQO).

CAEAHUTE CUTHOAM CA AOMBAHUTEAHM 30 BCAKA MOMMNEHA CTAHLMA:

v MHAMKATOP 3A HMBOTO Ha m3cyLLaBAOHE

v MHAMKATOP 3A IMPEMBABAHE - AAapma

v MHAVKATOP 3A HMBO HA PYHKUMOHUMPAHE (B 30BMCMMOCT OT ©pog Ha
nomnure)

B rpynute ¢ N NpUOPUTETHM MNOMMM M E€AHO PE3EPBHA (B PEXMM HA
FOTOBHOCT), OYHKUMOHMPALLLATA BEPUIA OT MOMMU U PE3EPBHATA CbLLLO TAKA, LLLE
CO B PEXMM HA PEAYBAHE, TAKA Y€ BPEMETO 3a PABOTA HA BCUMYKM MOMMU €
eAHakBO. OT HAYAAOTO HA MEPAPXMATA HO PEAYBOHE MOMIMUTE C MPEBKAIOYBATEA B
noAaoxeHme "MAN" U NOMMUTE C HECXOAHU XAPOKTEPUCTUKM (MO MPOEKT) e Ca

M3KAKOHEHMN.
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2.4.5. O6LWM NPUHLUNU HO MOHUTOPHUHIOBU MHCTPYMEHTHU 3A NPOEKTUPAHE U

KOHTPOA/ynpaBA€HUe

BpOoAT 1 BUABT HO MHCTPYMEHTUTE 30 MOHUTOPUHTI M KOHTPOA CA TOKMBA, 4e
MbAHO MOBPEAQ HA MHCTPYMEHTA HE OrpaHMYaBAT paboTata HA ypeAad M Mo-
HATATLLLUHO HAOPYLUOBOHE BbB CPYHKUMOHMPAHETO HE HOAMOAIBA edOEKTMBHOTO
PYHKUMOHUPAHE HO OCHOBHUTE YCTPOWMCTBA.

3. AokymMeHTaumsa 3a padboTa U NoAAPBXKA
3.1.06LM NOAOXKEHMUS

BCHYKM AOKYMEHTU LLLE CE MPEAOCTABAT HA XAPTUEH U EAEKTPOHEH HOCUTEA
AOTOBOPEH C Bb3AOXKUTEAS.

BChukm  4YepTexun, OCBEH TEKCTOBM AOKYMEHTM, TPAOBA CbLLO AQ Ce
npeaAoctasat B AutoCAD doOpMAT HA AMCK WMAM APYMM MEAMM, CbIAACYBOHM C
Bb3AOXKMUTEAS.
3.2.lbAHO cepus OT NpoOLLeAYPHU HO ONepauUOHHA cCUCTEMA

LLle ce ocurypar onepaTtmeHM NpPoLEAYpPU, MOAPODOHO OMUCBALLIM KAK AQ Ce
M3MOA3BA cnctemata SCADA:

v 30peXAQHE 1 CTAPTMPAHE HA ONMEPALMOHHATA CUCTEMA;

v CUCTEMEH MHTEPDENC

v CUCTEMHQA HOBMTALMUS;

v’ CMUCBHK C AAAPMM OT cnctemata SCADA, pa3neyatkm HO CbOUTUATA U
MOKA3ABAHE HAO CbOUTUATA, AP.;

v MNOTBbPXAEHME HO AAAPMU MPUEMAHE/U3TPUBAHE;

v\ KOHTPOA HO AEMCTBMS, HONPUMEP CTAPTUPAHE HA MOMIMA, 3ATBAPSHE HA
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KAQMQH;
v BCMYKM ADYHKLMU, CBBP3AHM C BCIKO HMBO HO AOCTBLIM HAO cuctemarta SCADA,
v OMepaTopCkum KOHTPOA HO NPOrPAMATA/U3MbAHEHME HA 30AQYQA;
v ONepaTopCKM KOHTPOA HO dDAMAOBETE HA AMCKQ;
v\ 30AQ4YM NO TPAHCAOEP HA CPAMAOBE - APXMBUPAHE, M3BAMYHAHE;
v’ OMepATopCKM OTTOBOP HA MPELLKM HO CUCTEMATA, on-line/off-line
AMNATHOCTUKA, MPEXBBPAIHE HA KOHTPOAQ MEXAY KOMMIOTPUTE CUHXPOHM3ALLUA
Ha 6A3ATA AQHHKM HO CUCTEMATA.
3.3.HapbyHMUM 30 XapAyepa
LLle ce npeACTaBU AOKYMEHTALMA 30 BCUYKM CLOPBLXEHUI B PAMKUTE HA
AOTOBOpPA.
3.4.Bb3CTAHOBSIBOHE HAO CUCTEMATA
LLle ce NpeACTaBM CODTYEP MOAXOASLL, 30 APXMBHM HOCUTEAM. LLLe ce na3m u
CbXPOHIBA HOAEXAHO LIAOTO PE3EPBHO KOMME HA MPEAOCTABEHMA COodPTyep 3a
>KM3HEHMS LLMKBA HO AOCTABEHOTO ODOPYABAHE.
3.5.Pe3epBHM HACTU U UNUTBAHE HAO OOGOPYABAHETO
LLle ce npeaACtaBu MPENOPBYUTEAEH CIMMUCLK HA PE3EPBHM YACTKU U

0BOpPYyABAHE 3Q M3MNUTBAHE, HEOBXOAMMM 30 cucTemaTa SCADA.

MBTOTBUA ettt
nHX. K. Pyces
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