OBEKT : ,PernoHanHa cmctema 3a ynpasneHue Ha oTnagbunuTe B perMoH Bennko
TvpHOBO”

MECTONONOXEHUE: 3emnnuweTo Ha c. LepemeTa, 061w, Beanko TbpHoBO, M-CT "OcTpa mormnaa" - umot Ne026001, m-cT
"Cry6mua" - M Ne000317 n 000318, 1 8 m-cT "Mpunopa” - MU Ne 014036, 014001, 014002, 014003, 014004, 014005,
014006, 014007 n 014008

®A3A : UOAEEH MPOEKT

BBb3/TOXKUTEN: OBLLIMHA BEJTMUKO TbPHOBO

MPOEKTAHT: 6/TYAPX O0/]

YACT: ABTOMATU3ALNA

OBACHUTE/THA 3ANMUCKA

[IpenmMeT Ha Ta3u OOSCHUTENHA 3aIUCKA € yNpaBJICHUE, PETyIrupaHe, OJOKHUpAaHE U CUTHATH3AIHS

Ha BCUYKH TEXHOJIOTMYHH CUCTEMHU HA CUCTEMATA 3a TPCTUPAHE U PCHUKIIMPAHEC HA OuTOBH OTIaabIIu.

Pa3pa60TeHa € BB3 OCHOBAa Ha TCEXHUYCCKO 3aJJ[aHUC TII0 CJICIHUTC 4YaCTU: APXUTCKTYpPHA,
KOHCTPYKTHUBHA, TOHJ'IOCHa6I[HBaH€; OTOINICHHUEC, BCHTHJIAIIMA H KIMMaTHU3allusd, BO,Z[OCH&6I[$IB3.H€ n

KaHaJIn3alus; TCXHOJIOrM4YHa,; CJICKTPUICCKaA.

Bsetu ca B Ip€aBu BCUYKHU I[GP'ICTBaIHH HOPMATHBHH aKTOBE€ W M3HCKBAHUA, IPOTHBOIIOKAPHH,

CaHUTAPHO-XUTUCHHUTC U CTPOUTCIIHO-TCXHUYCCKU HOPMHU U CTAHAAPTHU:

*  Hapen6a Ne 4 ot 21 maii 2001 1. 32 00xBaTa U ChIBP)KAHUETO HA MHBECTULIMOHHUTE MIPOCKTH -
JAB 6p. 5/2001 1.

* Hapenba Ne 8 3a obema M ChABPKAHMETO HA YCTPOWCTBEHHTE CXeMH M IutaHoBe, J[B Op.
57/2001 r.

 HAPEJABA Ne 3 ot 9.06.2004 r. 3a yCTpPOHCTBOTO Ha E€JEKTPUYECKUTE ypeadou u
enekrporpoBogaute JuHUM (B, 6p. Ne 90/13.10.2004 u Ne 91/14.10.2004, u3MeHeH u
noreiaeH [[B  108/19.12.2007)



[IporuBonoxapuu crpoutenHo-rexHuuecku Hopmu IICTH Ne 2 ot 05.05.1987 (M3m. - BCA,
op. 1 oT 1994 1.)

3aKOH 3a 3/IpaBOCJIOBHU U O€30MMacHU ycioBus Ha Tpya- o0H. [IB. 0p.124 ot 23 nekemBpu 1997
T.

HAPEJIBA Ne 7 ot 23.09.1999 r. 3a MUHUMAJTHATE U3UCKBAHUS 32 3IPAaBOCIOBHU U O€301MacHA
YCIIOBHSI Ha TPy Ha paOOTHUTE MeCTa M TP U3I0JI3BaHe Ha paboTHOTO 0OopynBane (B Op.88
ot 1999 1.);

Hapen6a Ne 3 or 18.09.2007 r. 3a TeXHUYECKH IpaBUa 1 HOPMATUBU 3a KOHTPOJI U IpUEMaHe
Ha eJleKTpoMOHTaxHHUTE padotu, B, 6p. 78 / 28.09.2007

[IpaBusIHUK 32 OCBILECTBABAHE Ha €JIEKTPOMOHTaXHUTE padotu (myos., BCA, xH.12 or 1984
r.; mMm., JIB, 6p. 10 ot 1999 r.; akTyammsupana penakmus, myosr., BCA, 6p.12 ot 1999 1.)
[IpaBunHUK 3a mpuemaHe Ha enekTpoMoHTaxHUTE padotu (BCA Op. 12/1984, u3m JIB, 6p. 10 /
1999 r.)

[IpaBuiia 3a mpueMaHe Ha CUCTEMH 3a aBTOMATHU3alMs - yacT mbpBa “IIpaBuiia 3a mpueMane Ha
uHctanammu 3a KUII nu A” (my6:1., BCA, ku.11 ot 1985 1.)

Hapenba Ne 8 3a mpaBuiia 1 HOpMU 3a paslojlaraHe Ha TEXHUYECKHU MPOBOIM U CHOPHKCHUS B
HaceneHu mecta, (00H. /B, 6p. 72/13.08.1999 r);

Hapenba 3a chleCTBEeHUTE M3MCKBAHUS U OILIEHSBAaHE CHOTBETCTBHETO 3a ENEKTPOMAarHUTHA
ceBMecTUMOCT - JIB 6p. 78 or 09.11.2001 1.

Wuctpykius Ne 3 / 05.14.1996 r. otHOCHO MH(pOpMUpaHE HA paOOTHUIIUTE U CIYKUTEIUTE T10
npaBmwiia 3a 0e30macHOCT M 37paBe MNpu paboTa M MoxapHa OE30MaCHOCT — B CHJa OT
01.07.1996, 1B, 6p. 44 / 21.05.1996

Hapen6a Ne 8 / 12.28.2004 r. OTHOCHO CHCTEMHUTE 3a MBJIHHE3AIIWTa HA CTPaad, BHHIIHHA
CHOPBKEHHS W OTKPUTH TMPOCTPAHCTBA, MPOBOJHUIIM M Kabend C MEIHU NPOBOTHHUIM U
nosmMepHa uzoJanus (otmeHeHa.) Hapenba Ne 4 ot 22 nexemBpu 2010 r. 3a MbIHHE3aIUTATA
Ha CTpajiv, BRHIIIHUA CHOPHKEHUS U OTKpHUTHU mpocTpancTBa (00H. JIB. 6p.6 ot 18 SAnyapu 2011
r.)

HAPEJIGA Ne 4 ot 14 asryct 2003 r. 3a mpoeKTHpaHe, M3rpakJaHE M EKCIuloaTalus Ha
eJIEKTpUYeCcKH ypenou B crpaau (o6H.,/IB,0p.76 ot 29 aryct 2003 r.; monp.,0p.79, 87 ot 2003
r.; u3M.,0p.14 ot 2004 r.; m3m. u gom.,0p.17 ot 22 pespyapu 2005 T.)



*  IIpaBunHuk 3a 6€30IaCHOCT M 3/IpaBe MpH paboTa Mo eNeKTPOOO3aBEkKAAHETO C HATIPEKEHHUE JI0
1000 v u3gazgeH OT MUHUCTEPCTBO HA €HEPreTUKATa U €HEPrUiHUTE PECYPCU U MUHUCTEPCTBO
Ha Tpy/Ja u conuanHara nonutuka (B cmia ot 01.06.2005 r.,06n. [IB. 6p.21 ot 11 mapt 2005 1.)

e IlpaBunHuK 3a U3MEHEHHE U JAOMbiIHeHHWEe Ha [lpaBuiHMKa 3a O€30mMacHOCT Ha Tpyda B
eJIeKTpUYecKy IeHTpaiu u Mpexku JIB Ne 34/2004, usmenen JIB Ne 19/2005

*  3akoH 3a 37paBOCIOBHHU U O0e30macHH YCIOBUs Ha Tpya- oOH. [[B. 0p.124 ot 23 nexemspu 1997
r. , m3m JIB18 / 2003 r., m3menen u mombiHeH /IB Ne 48 / 13.06.2006, dyHKIHOHUpa OT
01.07.2006

*  Hapen6a Ne 4 ot 1995 r. 3a 3HanuTe U CUTHATIUTE 32 0€30MACHOCT HA TPYAA U MPOTUBOIIOKAPHA
oxpana (/IB, 6p. 77 ot 1995 r. (BCA 6p. 6 / 1997)

* Hapen6a Ne 5/05.11.1999 r. 3a pena, HaurHA U IEPUOJUIHOCTTA Ha orleHKa Ha pucka (MTCII
u M3)

*  HAPEJIBA Ne 7 ot 23.09.1999 r. 3a MUHIMaJIHUTE W3UCKBAHUS 32 3[IPAaBOCIOBHU U 0€30IMMacHU
YCIIOBHSI Ha TPYJ Ha paOOTHUTE MeCTa M MPH M3IM0NI3BaHe Ha paboTHOTO oOopynBane ([IB 0p.88
ot 1999 r.), , mamenena JIB Op. 48/2000 r., JIB 6p. 54/2001 r., m3m. u mon. JIB Op. 43/2003 t.,
m3M. 1 jor. JIB 6p. 88 / 10.08.2004 r.

e Hapen6a Ne3 na MTCII u M3 ot 11.04.2001 r. 32 MUHUMaJIHUTE U3UCKBAHUS 3a OE30M1aCHOCT U
Ola3BaHe 3[paBeTO Ha palboTemuTe MpH H3MOI3BAHE HA JIMYHU TPEANa3HU CPEACTBA Ha
paboTtHOTO Msicto ([IB Op. 46/2001 r.)

* HopmaruBHa ypenba B o0nacTTa Ha OKOJHATA Cpelia U OTHaAbIUTE

* [IpaBmia 3a u3BBPIIBAHE U MPHUEMAHE HA CTPOUTEIHN U MOHTaKHU paboTH

1. ObLLN XAPAKTEPUCTUKUN HA CUCTEMATA SCADA

1.1 OBLLUK

ABTOMATH3MpPaHATa CHCTeMa 3a KOHTpPoJ M cbOumpaHe Ha pgaHHH (cucteMa SCADA),
YCTaHOBSIBA, PErylHMpa, KOHTPOJMpA, PErMCTpUpAa M aHAIM3UpA JaHHU 3a MPOEKTa U 3a IPUIOTO

BBTPCHIHO U APYIrO0 TCXHUYCCKO o6opyz[BaHe Ha CbOPBIKCHUCTO U CIpaluTe.



* Cucremata cwpOHMpa, PETUCTpUpA, CHXpaHABA W PA3MPOCTPaHIBA/pa3mpeneiss B aHAIOTOBU H
muppoBU TaHHHW, U3MEPEHH, MPEOPOCHM M aHAJM3UPaHH, KaKTO W paboTara HAa MalIMHHUTE WU
000pyIBaHETO, IO M3UKBAHMS 3a OTMEPAIMUTE MO TPETUPAHE U Te3U OT CTpaHa HAa KOMIIETEHTHHUTE
OpraHu.

* (oo Taka ocurypsiBa o0e3nevyaBaHe mpoieca Ha KOHTPOJI B Haa30p oA ¢popmaTa Ha HHIUKATOPH
U JIMCIUICH, TPEJACTABSIIM “on-line MOHUTOPUHI” (CTATYKBO, CBINECTBYBAIIOTO IOJOXKCHHUE),
yCIIOBUS 3a OTCTpaHsIBaHE Ha MOBPEAM W TPEIIKH, MOJaBaHE HAa CUTHAJIM 3a TPEBOra, KakTo U
nHpOpMAIH 3a MPEBAaHTHBHA MOIIPHKKA.

* IlIpenocraBst napopMaIus 3a MPOU3BOIUTEIHOCTTA M EKCIJIOATAIIHOHHUTE XapaKTEPUCTUKHU, TOJ

¢dbopmaTa Ha perucTpUpaHu NaHHU U JOKJIAIH (JHEBHHU, MECEYHH, TOTUIIIHN).

OcHoBHaTa 33/1a4a Ha aBTOMaTHU3MpaHaTa CUCTEMa 3a KOHTPOJI U chOupane/o06paboTBaHe HA JaHHU €
Ja ChIbpKa HeoOxomumaTta HH(OpMaIKs, KOATO Ja Ce€ TNPEeAoCTaBs Ha TEXHOJOTHYHATA U
EJIEKTPHYECKa YacT Ha ChOPBKEHHETO. BCHUKM eNeMEeHTH Ha eNeKTPUYECKOTO, MHCTPYMEHTAIHO U

KOHTPOJIHO o6opynBaHe mie 6’I)IIaT B CHOTBETCTBHE C ASHCTBAIIUTE KbM MOMEHTA BaJIMIHU CTaHJdapTH.

[Tpoextupanero Ha PasmpenenurenHata KOHTPOJIHA CUCTEMa Ha CHCTEMara 3a KOHTPOJ U chOupaHe
Ha JIaHHU € OCHOBaHA Ha M3WCKBAHUATA, MOCOYCHH B 4YacT TexHojorumdHa. OCHOBHHUTE IIENIM Ha
cucTemara ca:

e [IpneH MOHUTOPUHT Ha paboTaTa Ha ISJIOTO CHOPHKEHHUE 32 YIPABICHHE HA OTHAIBIIUTE.

e CoOupane Ha JaHHU 3a KOHTPOJ B pealHO BpeMe Ha MOJCHUCTEMHTE H Ch3JaBaHE Ha

B3aMMOCBBP3aHU 0a3M JaHHU 32 OOMEH Ha JIaHHU MEXKIY Pa3IMYHUTE TPUIIOKCHHS.

e  JlecHO IMCTAHIIMOHHO YIPaBJCHUE HA OTACTHUTE 3BEHA.

* Ilo-romsma HaxEkTHOCT.

* TlomobpeHa GpyHKIMOHAIHOCT.

* TlomoOpsiBane Ha 0€30MACHOCTTA U €(PEKTUBHOCTTA HA CHOPBIKEHUETO.

*  OTKpuBaHE Ha I'pEIIKH.

e OnruManHO ynpaBi€HUE Ha CbOPBKEHUETO.



Pasnpenenurennara konTponHa cucrema (DCS) e itlepapxuuna, ¢ HTHPOPMAIIMOHHH MTOTOLU HA TPU
HHUBA:
*  HwuBo 32 KOHTPOJ HAa TEXHOJOTUYHUTE TPOIIECH;
*  ABTOMaTH3AIlMOHHO W / WJIU ONIEPATUBHO HUBO (aBTOMATHYHO U PBYHO);
*  MecTHO (JIOKaTHO) HUBO: BCWUKHM yCTpoOHCTBa I ce 3aaeicTBar, Oe3 MoMOoITa Ha CHCTeMaTa
3a CbBMECTHO ChXpaHsABaHE Ha mporpamu U KoHTpou (SPS). dynkiuute 3a 06e30macHOCT 1IIe

ObJaT OCUTYPEHH JIOpU U B PEKUM Ha PBYHO YIpPaBIICHHE.

Tpute HUBa 11e ObJAT NPOEKTUPAHU HA MOJYJIM, TaKa Y€ B CIy4ail Ha M0siBa HAa IPELIKHU, OCHOBHOTO

o0opyaBaHe Ja MPOIBIDKH JIa pabOTH CaMOCTOSITEITHO.

LHe 6’5):[6 BB3MOKHO AaKTUBUPAHETO Ha BCAKA KOHTPOJIHA JIMHHA WK IMOA-CTAaHIIWA OT KOHTpOJIHATa
3aJ1a, € CC U3BUKA U MOKAXKEC HA MOHHUTOPA - Ha OINCpaTUBHATA €IMHUIIA U / nnu MOHUTOpHATA CTaHI WA
- BCUYKU KOHTPOJIHU IMapaMETpH, aIpeCu U )leﬁCTBHTeHHHTe CTOMHOCTH. Hle nMa BB3MOXHOCT Ja CC
IMPOMCHAT U / nnm IOBTOPHO [Ja CC BBbBCAAT TaKHBa CTOMHOCTH OT KOHTpOJIHATa 3aJla U Ja CC

MMPEXBBPJAT HA IOACTAHIIUHATE.

MecTHO (JI0KAJTHO) HUBO
MecTHOTO (JIOKAJTHO) HUBO CE€ CHCTOM OT CIEAHOTO 00OpyIBaHEe M (PYHKIUU:

e 3aaBWKBaNIM MEXaHU3MHU (IBUTATENIN, KIAllaH! U T.H.)

*  VHCTpyMEHTHTE U COHAWTE/NATYUINTE (HUBO, TIOTOK, HAJSITaHE, TEMIEpaTypa, H3MepBaTeeH
ypen), KOUTO M3BBPUIBAT MOHUTOPUHTA HA MPOIECa U HAa cucTeMaTa (KOHTPOJ, HAOIIO/IeHuE,
0€301acHOCT | T.H.)

e CneunuyHm ycTpoiicTBa 3a aHAIIU3

*  JlokamHuTe pa3npeneUTeIHA KyTHH 32 aHAJIOTOBU, HIMITYJICHU WM IU(PPOBU CHUTHAIIN

*  KonTtponHute KyTuu, 000OpyIBaHU C TEXHUTE aKcecoapH (MPEeBKIOYBATENN, OyTOHH, aBapuitHa
CHUTHAIM3AIMSA, 3alIUTHA TPEBKIIOYBATENN), IBUTATENH M EIEKTPUYECKH KOHCYMaTOpU
(knamaHu, eIeKTPOMArHUTHH /COJICHOHMTHU BEHTHIIH )

*  KaGenu 3a KOHTPOJIHOTO ¥ UHPOPMAIITMOHHO 000pYIBaHE

* KalOenu Ha BCHYKH YCTPOMCTBA Ha TUIOIIAIKATa



HuBo Ha aBTOMaTH3alHUA U eKCILIOATALNSA

HusoTo Ha aBTOMaTH3anusa C€ CbCTOU OT CICAHUTC CIICMCHTU U (byHKHI/II/I:

O6opynBaHe (aBTOMaTUYHU NPEKbCBAYM, KOHTAKTOPH), KOUTO M3MBIHABAT MPSAKO (PYHKIIHH 32
00paboTka Ha TaHHU, KOHTPOJI ¥ MOHUTOPHHT Ha MPOIIECUTE

Enementu Ha cuctemara 3a 6e30macHoOCT (pesieiHu KaOesH)

WNuterpupanu Tabna 3a ynpaBiieHHWE, MOIYJIHH TEPMHHAJIHHU INWHU, KAKTO W TPAHCMHUTEPH
(mpenaBatenn) 3a caMHs MPOLEC, KOUTO Ca OTTOBOPHU 32 TEXHOJOTHYHUS MPOIEC HA TOBA HUBO
OxabernsiBaHe OT JIOKAJTHATa aBTOHOMHA CUCTEMA Ha TEXHOJIOTUIHOTO 000pyIBaHe

KomyHukanmu ¢ HUBOTO 3a KOHTPOJI Ha MIPOLIECUTE

Hugo 3a KOHTPOJI HA TEXHOJOIHYHHUTE NMPoLHeCH

HusoTo 3a KOHTPOJI Ha TCXHOJIOTMYHHUTE IIPOLCCHU CC CbCTOU OT CJICIHUTC CIICMCHTH U (I)yHKIII/II/II

1.2

[Totpeburencku uHTEpdEic, ¢ KOUTO MepcoHaja KOHTPOJHMpA TEXHOJOTHYHUTE MPOIECH U
HaOIMI0OaBa CBCTOSIHUETO Ha O0O0OpYyABaHETO M KOMTO MM TMO3BOJIsIBA JOCTBII 10
yIpaBJICHUE/PETYIIMPAHE U HACTPOUKH B 3aBUCUMOCT OT M3MCKBaHUATA B IIpoleca

Curnanzo o0opyiBaHe U POLETYyPU

[Iporpamupamiacrcrema 1 MOAIPHKKA HA cOPTyepa 3a pelIeHus: KIMEHT-ChPBBP
KpaTtkocpouHo chxpaHeHHe Ha IaHHU 32 YIIPABICHUE HA TpoIeca

Xapayep u copTyep 3a IBJITOCPOYHO HAOIIOJCHNE Ha JaHHH, aHAJN3 U ChbXPaHCHHE

Cucrema 3a npeacTaBsHE HA TOJISIM €KpaH

OTBOpeHa cucrema

Cucremara e OTBOPCH THII, CbCTABCHA € OT CTAHAAPTHU TCXHOJIOTMH, BKIIFOUUTCIIHO KOMITFOTBPHA

wiatpopma ¢ omepaunonHa cucrema Windows, Ethernet xomynukaunuu, TCP / IP, Unayctpuanna

Ethernet, OPC 3a cBbp3BaHe Ha HIKOJIKO CUCTEMH OT pa3jMyYHU JIOCTABUMIM, MOHTHPAHE Ha cUCTEMa

3a KOHTpOJI, iucTaHiMoHHa 1O noacucremara, KakTo ¥ 0a3upaHa cepuiiHa KOMYHUKALUS.



13 Cucremara SCADA

1.3.1 O6wu nonoxeHna

smoTo o6opynBaHe, HEOOXOAMMO 3a HU3MBJIHEHUWE HA W3UCKBAHUATA, OTroBapsi Ha BCHYKH

HHAYCTpHUAJIHU CTAHAAPTU KOMITIOTBPHO o6opyz[BaHe C OABJITOCPOYCH XMU3HCH HUKDBJ U TOAKPCIIA.

Cucremata SCADA e B chcTosiHME Ja 00paboTBa JaHHUTE, MOJNYYEHH OT PaOOTHHUTE MJIOIMIAJKH,
HanpuMep eXeJIHEBHUTE MUHMMAJIHU, MAKCUMAJIHU M CPEIHU, U MpelaBaHeTO Ha HEOOpabOTeHUTE U

npepa60TeH1/ITe JaHHHU Ha BbHIITHUA CO(i)Tyep.

1.3.2 UHXKeHepHa cTaHumA

WNmxenepHata CTaHIMS C€ HU3MOJ3BAa KATO CTaHOHMA C €IUH ONEepaTop C MPSK JOCThI JO
koHTposiepure (ACC). bnarogapenue Ha ToBa yI100HO porpamMupaHe, ca Bb3MOKHU KOHPUTypUpaHe
MOHUTOPUHT Ha KOHTpojepuTe. MmkeHepHata cranuus € cBbp3aHa upe3 TCP/IP 3a Bcuuku
KOHTpoJiepH. Ta3u CTaHIMs IIe ce M3IMO0JI3Ba M 3a OTKpHBaHETO Ha moBpenata Ha | / O-HuMBO M 3a

JOKYMCHTAJIHH 3ada4u.

[Ile Opae WHCTaNMpaHa €QHA WH)XCHEpPHA CTaHIMS (KOMOIOTBD W TMEepUPEPHU YCTPOHCTBA) B
KOHTpoOJIHATA 3ay1a. IHTepdelCchT n3Mo3Ba cTaHAapTHA TEXHOJIOTHS 32 MEPCOHANICH KOMIIOTh C Hali-
CBBPEMCHHHM XapayepHH Oa3zara Ha omepanuoHHata cucremMa Windows, Ethernet TCP / IP m

npomutuiean Ethernet komynukamuu. Cucremara nuoabpxa Windows XP / Vista.

MuUHUMAJHHA TEXHHYECKH JAAaHHHU HAa MH)KCHEpHATa CTaHIUusA

*  PC, mogxonsmi 3a 24-pexxum Ha paboTa;
e 32 6uTOB mpoIEecop

* 4 GB DDR-RAM onepatuBHa NameT;

* 4 USB noprtose

e 2PS/2noproBe

* 500 GB 1BBpA AUCK;



*  DVD-RW ycrpoiictBo; 16x
*  ImbJeH rpaduueH AUCIUIENH Ha OTHeseH 24-MHYOB I[BETEH eKpaH ¢ pesomonus 1920 x 1080
HHKCea.

e knaBuarypa u PC mumka

IIpunTepHn

[Ie 6bae MHCTATMpaH eArnH A4 IIBETEH MaCTUJICHOCTPYEH npuHep. L[BeTHUs npuHTep € HeoOXoauM
3a pasnevyaTrBaHe Ha TrpaduKu, TEHICHIIMU, TOKIAAH, aJapMEHH CUTHAJIM M WHIMUACHTH W Tpaduau

HN3XOOHHU JAHHH.

1.3.3 Aoctbn go cucremara

Ha HOTpe6I/ITCHI/ITe Ha cuUCTeMara CC ONpCACIAT MHAUBUAYAJIHH IIApOJIM, KOUTO IIO3BOJIABAT HaA
BCEKH TMOTPEOUTEN MOAXOMANIO0 HUBO Ha JOCTHI ChU3MEPHUMO C HETOBUTE HYXIH, OTTOBOPHOCTH U
chepu Ha MO3HAHUE U UHTEPECH.

OnpeneneHu ca TP OCHOBHU KaTETOPUU HA JTOCTBII:

* caMo JaHHU;
* uH(pOpPMAaNHA U KOHTPOI;

¢ YIIpaBJICHUEC HA TAHHUTC U CUCTCMATA.

JlanHuTe 11e OBJAT TOCTHITHHU 32 BCHUKH MOTPEOWTENN Ha cucTeMaTa. J[aHHWTEe W KOHTpOJIa ce

orpaHuvaBat 0 TE3U CIYKUTCIIU C IIO3HAHUA U OTTOBOPHOCTTA Jida TIOEMAT KOHTPOJIHU HeﬁCTBHH.

2. ObWnN JAHHU 3A ABTOMATU3ALMUNA U PLC

KonTpona u MmoHutopunra Ha padoTata Ha ChOPBKEHHETO CE MOCTUTra C MOMOIINTAa Ha Tabya 3a
KoHTpos/ynpaBinenne Ha apromatm3ammsaTa (MCC). ['pynupane ©Ha pasnuuaute (QYHKIMH B
CHOTBETHHTE Tallla 3a YIPaBICHHUE/KOHTPOJ HA aBTOMATHU3ALMATA U CE€ OCHOBAaBa Ha KOHTPOJI H

KPUTEPHUH 32 MOHUTOPHHT HA pa3IMYHUTE (PYHKIIMU HAa CUCTEMATA.



Te3u Tabna 3a aBTOMATHU3UPAHO YIPABIECHHE W KOHTPOJ ca C IEHTPAJHO YCTPOMCTBO 3a
aBToMatusupan koHTpod (ACU) u nmoxaneHn mporpamupyem jormuecku kontpoiep (PLC). PLC ca
CBBbpP3aHU KbM LEHTPATHOTO YCTPOHCTBO 3a aBTomMaTu3upaH KoHTpoid (ACU) m Te ca CBBp3aHU C
nomotnra Ha ETHERNET LAN oOmeH Ha nannu ¢ umkeHneprnara cranius. ETHERNET ce u3non3sa
3a MPEHOC Ha JaHHU MEX]y pa3iu4yHU KOHTPOJEPH, KaKTO M 3a KOMYHUKAIIMITA MEXKIY CUCTEMUTE 3a
aBTOMaTH3allMsl ¥ LIEHTPAITHOTO HUBO 3a KOHTPOJ Ha chopbkeHuero. BB Bxoga Ha PLC ca cBbp3anu
CUTHAJIUTE HAa KOHTPOJHHUTE JATYUIM U HU3XOMASIIATE CUTHAIM 1€ aKTHUBUPAT Pa3IMYHU MEXaHU3MHU

(mBurartenu, nommu, 6ai-nac, u ap.).

Hemus npunoxen copryep Ha ACU / PLC uma cTangapTHa CTpyKTypa, KOATO € MASHTUYHA 32
Bcuuku ACU / PLC. YcrpoiictBara, KouTo ce KoHTponupart, ce TpetupaT B ACU / PLC kato o0GekTu.
[To Ta3m mpuyMHaA cTaHIAPTHUTE (YHKIUM Ha CHOPHKEHUETO IIe Ce MporpamHpar 3a IMO-TrojsMa
SCHOTA U CTPYKTypHupapar. Momudukanusata Ha pyHKIUATA HA JaJeH 00EKT MOKeE Jla ce U3BBPIIBa 0e3

pHUCK 3a 6€301TacHOCTTA.

Bceska 1/0- crannus e o6opynsana ¢ Heooxomumust Opoit I/O- momynu (Bxmrountenno 10% 1/ -
cBoOoHU 1 20% MOTEHIMAIIHO CBOOOIHO MPOCTpaHCTBO). Makcumanausat 6poit I/O- momynu 3a 1/0-

CTaHIUA € OIrpaHUYCH.

2.1 Tabna 3a aBTOMaTM3NPaHO ynpasneHue u KkoHtpon (MCC)

OcCHOBHUTE (byHKIlI/II/I Ha Tabjara 3a ABTOMATHU3HWpPaHO YIIPABJICHHUEC U KOHTPOJ Ca:

* Ilepuoan4Ho chOUpaHEe HA CUTHAIIM.

* [Ipeobpa3yBane (Tabmuiy 3a KaauOpHpaHe) HA CUTHAIUTE B €AMHUIM, KaTO HAIPUMEP MOTOK
M3/4, 0011 1e6uT B M3, Haysirane B 6ap, HUBO B METPH, €IeKTpUYecKa MOITHOCT B KHJIOBaTYaca,
001I11a eHepruiiHa MOIIHOCT B KMJIOBaT4Yaca.

* (OOpaboTBaHETO Ha CHTHaja M KOHTPOJa/yHpaBICHHETO HAa MEXaHHYHUTE CHOPBHKEHUS B
CHOTBETCTBHE C MECTHUTE YCIIOBHS, PHIIOCOPUATA U EHTPATHU KOMAaHIH 32 KOHTPOJI

* OTKpUBaHE Ha IPEUIKH.



KomyHukanus ¢ uHXeHepHata craHuus (KOHTpoiaHusT ueHTbp - CR) B cucremara 3a
agmunuctpupane 1 SCADA.

OOMeH Ha uH(pOpMaLUs C IPYrH CUCTEMH U MOJICUCTEMH.

Bcnuku Tabma 3a ABTOMATU3UPAHO YIIPABJICHHUEC U KOHTPOJI € MOraTt Ja 6’I)JlaT CBBpP3aHU C:

CnC ceH3opHTe/TaTUNIUTE HA CHOPBKEHHETO

C uudpoBuTe M aHANOTOBUTE TepMUHAIU 3a chOupaHe Ha curHamu (PLC) Ha mamuHuTE M
000pyABaHETO

C noruveckuTe KOHTPOJIEPU Ha Tabia 32 aBTOMATU3UPAHO YIIPABICHUE H KOHTPOJ

C pasnpeaenuTenaHoTo YCTPOMCTBO 3a aBTOMaTu3upan KoHTpoa ACU

Cnc cucremarta 3a HaOMIOICHUE U KOHTPOIT

C Tabna 3a aBTOMaTH3UPAHO YIPABICHHE U KOHTPOI

C TabnaTa 3a aBTOMAaTU3UPAHO YIPABICHUE U KOHTPOJ Ha 000pYIBaHETO 32 MOHUTOPHUHT

C J0oKaTHUTE KOHTPOJIHU TTAHETT!

C ycunBaTenuTe Ha CUTHAT

C ToukuTe 3a cChOMpaHe Ha TaHHU

TabmoTo 3a ABTOMATU3HUPAHO YIIPABJICHHUEC U KOHTPOJ CE€ CbCTOU OT:

» Enekrpo3axpansane 230VAC —24VDC

¢ 3azemsaBane W1 3a 3amura, W2 3a CUTHAJIM

* HenpexbcBaemu TokO3axpanBamiy ycrpoiictsa (Battery Backup).

* VYcrpoiicTBo 3a aBToMatu3upan KoHTpod (ACU)

* PLC ycrpoiicTBo (LeHTpalieH KOHTPOJep, HUPPOBH BXOAOBE / N3XOAH, aHAJTOTOBH BXOJ0BE /
u3xou, mopt RS232/485)

e Lan koHTpOJED

* VmpaBineHHe Ha KOHTpOJa M MOHHUTOpUHTAa Ha TPOLECHTE, ako € Heobxomumo (u300p

ABTromarnyeH/PpueH pexXuM Ha yOpaBieHHE, EKCIUIOATAIIMOHHW HWHAMKATOPU 32 BCSKO

yerpoiicteo, CTAPT / CTOII / TIOBPEJIA, ABAPUITHO CITUPAHE)

¢ JlomomHu cxemMu

Tabnara 3a xonTpon orroBapaT Ha CE cranmapTé 3a eleKTpOMarHWTHa CHBMECTHMOCT ChC
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crangapra EMC (IEC 61000), ocurypsiBaT 3amuTa Cpeuly HEOTOPU3UpPAH JOCTBII, MEXaHWYHHU

BB3JEUCTBUS, 3aMbpCSIBAHE U JPYTU BIIMSHUSA Ha OKoJHarta cpena. CraHgapHOTO Tabjio OTroBapsi Ha

IP40 u naarpaxxgane 1o IP55 me 6bae HanM4YHO.

2.2

PLC o6opynBaHe

2.2.1 O6wu nonoxkeHna

[Iporpamupyemure noruuecku KoHTposepu 3a ynpasieHue (PLC), xbaero ca mocodeHu, ce
U3I0JI3BAT 3a OCHILIECTBABAaHE HAa HAOIIOIEHHE U KOHTPOJI Ha 000pyIBaHETO WM npouecure. Te ca
B CHCTOSIHUE J1a PAOOTAT MM KaTO CAaMOCTOSITEIHU YCTPOMCTBA OCUTYPSBAIIM JOKaIHA HHTEpderic
ornepaTuBHa HH(opManusd wid ga (opMmMHpaT 4acT OT CHCTEMara 3a HaJ30p B KOMIUIEKT C
KOMYHHKAIIHOHHUTE CPEACTBA.

PLC e monynHa envHMIIa ¢ BB3MOYKHOCT 3a pasmivpeHue. MiMa Bb3MOKHOCT 3a Pa3LIMpPEHUE 10
5121/0.

PLC moxxe na pyHIIMOHNpa/paboTH ¢ HOMHHAJIEH U3TOYHUK Ha 3axpanBane 24V DC.
[Iporpamupyemus KOHTposiep MMa ajgekBaTHa nmameT U I/O mopToBe 3a mojlyyaBaHe Ha BCHUYKH
CUTHAJIM 32 KOHTPOJI/YIpaBJIEHHE W MOCJIEIBAIW/PE3yITAaHTHH CHTHAJIM M 3a 3aJBH)KBaHE Ha
BCUUYKH MHIMKATOPHU JIAMIIH, pesieTa U COJCHOMIU, KOUTO ca HEOOXOJUMHU 3a TOYEH KOHTPOJ Ha
BCHUYKH HEOOXOAMMHU (YHKIIUH HA CHCTEMaTa 3a KOHTPOJL.

KonTtponepst e cHabnen ¢ Habop ot cBeronuoau(LED), moka3Bamu chCTOSHUETO HA KOHTPOJIEpa,
CBCTOSIHME Ha U3XOSILUTE JAHHU/PE3yNTaTuTe U MH(GOpMUpAIIX 32 BbTPELIIHOCUCTEMHHU T'PELLIKU.
Morar aa O0bIaT MOHTHpPaHM HWHTETPAIHU CPEICTBA 3a W3KIIOYBAHE HA BCUYKH HU3XOAU, H
HpeKpaTsBaHe Ha JeMCTBUETO Ha MpoIecopa.

PLC morar na u3nbiaHABaT MO-rojsiMaTa 4yacT OT MOCIe0BaTeIHN (QYHKIIMK U HACO4Ba, IPSAKO UIIH
Yype3 CBbP3BAIlU pesieTa, BCHUKM HEOOXOJMMHU U3XO0/HU, KAKTO € ONUCAHO MOAPOOHO IpyTraje.
Korato M3XonsmoTo HaToBapBaHE HaJBHUIaBa HOMUHAJIHUS KamalUTeT Ha M3XOAHUS MOPT Ha
KOHTpOJIepa, aJleKBaTHO OIEHEHO, Morar Ja ObJaT HHCTAJUpaHH CHEIUHUTEIHH pereTa,
MoHTHpaHu BbpXy DIN koH301a B TaOnOTO 3a ympaBieHHE, C IeN Ja CE€ YCHIAT W3XOJSIINTE
KOHTPOJIHU CUTHAJIH.

Tepmunanu, mouTupanu Bbpxy DIN koH30/1M 1m1e OBIaT MOHTHUpPAHU B JOJIHATAa YacT Ha TabnaTa,

3a Ja €€ ChbCIAUHU 0Ka0eIIBaHETO KbM IAJIOTO KOHTPOJIHO 06opy)1BaHe N CBBP3BAIIUTC Kabeu.
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TepMHHAIMTE e IpHeMaT 10 4 mm’ IPOBOAHULM. BCHUKH M3XOIHH IIOPTOBE OT KOHTPOJIEPA LI
ObJaT MPABUIIHO 3alOCHH/CHEAMHEHU C IIeJ 3alluTa Ha KOHTpoJiepa (IMOCPEICTBOM ChEIUHCHU
TEPMHHAJIH).
* PLC me e B cbcTOsIHHE Ja TOAIBPKA CIEAHUTE ChbCTAaBHU YaCTH:

* 3aXpaHBaHeE;

* [IEHTPAJICH MPOIECOp;

* UpOB BXOT;

* nU(pPOB U3XO/T;

* aHAJIOTOB BXO/I;

* aHAJIOTOB U3XO/I;

* CHOOIIEHUS/BPB3KH;

¢ BUCOKOCKOPOCTCH UMITYJICCH 6p0$[‘l.

2.2.2 OnucaHue Ha 3aXxpaHBaHeTO

* OOopyaBaHETO MOXKeE J1a ObJIe MPOCKTHPAHO J1a pabOTH C €THO OT CJICIHHUTE 3aXpaHBaHU:
- MpexoBo 3axpanBane ¢ 230V AC, 50 Hz.
- Mpexoso 3axpanBane ¢ 24V AC, 50 Hz.

* CBbp3BaHETO HA KabemuTe Ha CUCTEMTE CE M3BBPIIBA B 000CO0EH 3aTBOPEH y4acThK, H30JIUPAH U
€IHO3HAYHO WJICHTUUIMpAH, 3a Ja OTroBaps Ha HANPE)KCHUETO M W3HCKBAHHATA Ha

eJIeKTpO3axpaHBaHeTo. TepMuHanuTe THI “pinch screw” He ca MOIXOASIIH.

223 Bxopose n usxoau

[logxopsiiia e cnenHara karteropus Bxoaawmo HampexeHue: 24V AC, onTHYECKH H30JIMPaHU M
3ammTeHd. KOoHTakTHTEe Ha BXOAHOTO HampexeHwe ce (GuITpupar 3a 25 MHIMCEKYHIW, 32 Ja Ce

n30erHe rpenrao cpaboTBaHe.
udposute m3xomu me ObAaT oT “volt-free” Tum KOHTAKT. Bcekw M3XO7 mie € CNeKTPHYSCKH

HU30JIMpaH OT APYIruTe€ HM3XO0AH, OCTaHajlaTa 4aCcT OT CXEMaTa M 3€MsATa. Toi#t mie umMa H30JAIUOHHO

CBIIPOTUBJICHUEC ITO-T'OJISIMO OT 2 Meraoma KbM OCTaHajiaTa 4acT OT CXeMaTa U 3eMsTa.
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[IpennounTtanusar curnan € 4-20 mA; HeMpPEeKbCHAT, JIMHEEH, TOJKPEIs HAI'bJIHO CBOOOIEH BXOJ/EH
umneaanc, Makc. 250 oma. AHaIOroBOTO/IUGPOBOTO Mpeodpa3yBaHe Iie ObJe C MUHUMYM 8-OMTOBa
pesonronus, ¢ JuHEWHOCT 10 + 1%, na mpuema curHamu B auana3zoHa 00-10 mA u 00-20 mA u

Hanpexenue 1-5 V, 0-1V u 0-100 mV, kakTo ce u3ncksa.

AHanoroBute u3xou e noaabpxar 4 1o 20mA AC enexkTpruuecKu CUTHaJ C JIMHEHHO HapacTBaHe
Ha W3XOJHMS TOK 3a yBeJMYaBaHE Ha M3MepeHara cToifHocT. KoraTto TOBapHOTO CHIPOTHUBIIEHHE B
M3XOJHUTE TepMuHaimu ce mpoMens ot 0-1000 oma M3XOJHUS TOK HAMA Ja C€ MPOMEHsS C MOBeuYe OT

0,1% oT rbaHKMS 00XBAT HA M3XOJHUS CUTHAIL

2.2.4 Cebp3Bawm peneta

B 3aBHCHMOCT OT MOIITHOCTTa Ha YCTPOHCTBOTO, CBBP3aHO C U3XOJUTE, 1Ie ObJaT HHCTAIMPAHH, aKO
€ HeoOXOaUMO, CheIUHHUTENHH peneta. Penerara me ObIar HIETICETHH C YHUBEPCATHU KOHTAKTH.
Konrakture me ObAaT cBbp3aHU C TEPMUHAIM WM 1€ C€ M3MOJI3BAT TEPMUHAIHHU perera. Beuuku
penera uMaT AMOAM (WM €KBHBAJICHTHA 3alllMTa). 3aXpaHBaIIOTO HaNmpexeHue e ce reaepupa B PLC

Tabna 3a ynpaBieHHe U KOHTPOJL.

I/O- momynu 3a ynpaenenre Ha MCC ca MOHTHpaHH B CaMOCTOSITETTHO 000COOCHU OTICIICHUS BHB

Besika kietka. Bpw3kute ¢ MCC ce ochIecTBSIBAT C OTNENHMA BXOJAHU MOIYJIM W MOJYJIH C pejieeH

N3XO0/.
2.3 KomyHuKauuoHHo obopyaBaHe
23.1 O6wu nonoxkeHna

[Ile ObAEe NMPOEKTUPAHO ILSIOTO HEOOXOAMMO OOOpYyJIBaHE, KOMYHHUKAIIMU M COPTyep, 3a Jaa ce

[IPEI0CTAaBU IIbJIHA MHTEIPUPaHa KOMYHUKAaLMOHHA Mpeska 3a cucreMata SCADA.

Hle 6’5)16 H3MO0JI3BAH CTaHAAPTCH IIPOTOKOJ Ha IMpE€aaBaHC, W MIC CC MNPCAOCTAaBU noz[po6Ha

nHpOpMAITS 3a PEITI0KEHUS TPOTOKOJ, KOWTO /1a Oh/Ie N3TOJI3BaH.
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LA710T0 KOMYHHKAIIMOHHO OOOpYyJIBaHE, M3MOJI3BAHO B KOMYHHMKAIIMOHHUTE CHUCTEMH, IIe Obae

MMPOCKTHUPAHO C BHCOKAa HAJCKIHOCT W IIC OTroBaps Ha Hal-HOBOTO U3JaHUC Ha DOAXOAAIIH

HallMOHAJIHU U MEXKXAYHAPOJIHH CTAHAAPTH U CHGI_[I/ICI)I/IKaL[I/II/I IIPECIOPBKHU KbM MOMEHTA Ha IIOJaBAHE Ha

odepTH.

2.3.2

CneunduKaumm Ha ACU

Crneundukanunure Ha yCTpOcTBOTO 3a aBTOMaTH3UpaH KoHTposr ACU ca crienHuTe:

233

RISC- 6a3upan yHuBepcaiieH komyHukatop ¢ 2 cepuitiu nmoprose / Dual Ethernet / PCMCIA /
CompactFlash

2 RS-232 cepuiinu noptose

Dual 10/100 Mbps Ethernet

Linux- roToBa KOMyHHKalIMOHHA T1aThopmMa

DIN-Rail koH30:1a WM MOHTHpaHE Ha CTEHA

Morien nu3aiin 6e3 BEHTHIATOp

Cneundukaumm Ha Ethernet npeskntousartens

Ethernet cnenudukarmy Ha IPEBKIIIOYBATENS Ca CICAHUTE:

Entry Level Industrial ETHERNET Rail Switch Ethernet and Fast-Ethernet (10/100 Mbit/s)

4 x 10/100BASE-TX, TP-Cable, RJ45- Connector, Autocrossing, Autonegotiation, Autopolarity
1 x 100BASE-FX, MM-Cable, SC-Connector

Twisted Pair (TP) 0 - 100 m

Multimode-Faser (MM) 50/125 pm 0 - 5000 m, 8 dB Link Budget bei 1300 nm, A =1 dB/km, 3
dB Reserve, B =800 MHz x km

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

Enexkrpo3axpansane 9,6 VDC - 32 V DC

Pabotna remnepatypa 0 °C bis +60 °C
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2.3.4 KomMmyHUKaLNOHHU Kabenu

Cucremara mie nogabpxa Fibre Optic and Copper (Twisted Pair) media. Cucremata me 10 Mbps
nl00 Mbps. IlnomaakoBuTe €ICKTPOHHH CHOOUIMTEIHH MPEXH CE Mpeajiarar Ha maszapa 3aeJHO C
KOMYHUKAIIMOHHH KaOeH:

1. Ontuynm Kabenu
* Multimode-Faser (MM) 50/125 pm
WIH
e Multimode-Faser (MM) 62,5/125 pm
2. Mennu xabenu

* H3onmpana reBKaBa yCcykaHa JIBOWKa

2.4 O6LWu NPUHUMNY NPU NPOEKTUPAHETO Ha YNpPaB/IeHUETO
24.1 O6W¥ NPMHUMNK NPU NPOEKTUPAHETO HA KOHTPOA HA KOHBelepa

3a KOHTpPOJI Ha KOHBeﬁepa, HCHTpAaJIHATaA KOHTPOJIHA CHUCTCMaA Hal-MaJKOTO IIIE pasnoJjara CbC

CICOHUTC CUTHAJIN:

* Iudpos Bxon AUTO (ABTOMATHUYEH) 3a paGorata Ha koHBeiepa. To3u curHan tpsOBa 1a
uH(pOpMHUpa KOHTPOJHATA CUCTeMa, Ye KoHBelepa ce ymnpasinsiBa oT PLC. CurHanst ce akTHBHpa
OT TPEBKIIOYBATEN, KOWTO OCBEH IMpPEelaBaHETO Ha CHrHaia TpsOBa Ja yHpaBisiBa U
eJIeKTpHuecKaTa Bepura, B CboTBeTHUs u3xoa Ha PLC.

e Iudpor Bxoq MANUAL (PBUEH). To3u curnan umHpopMHupa KOHTpPOJIHATA CUCTEMa, 4e
koHBeillepa e mnpemuHan Ha PBYEH pexum nHa pabora. CurHaibsT ce akTHBHpa OT
MIPEBKJIIOYBATEN, C KOMTO CE€ BKIIIOUBA M eyekTpuueckara sepura 3a PbYHO ynpasnenue. Tosa e

JeiicTBre, IpU KOETO He € HY»HO Ja ce usnonassa PLC uzxon.
3a BaTa CUrHajla CIIOMEHATH MO-rOpe MOXeE J1a ce U3I0JI3Ba NpeBKIItouBaTel ¢ Tpu nosuuuu [-O-11,

kpaero npu no3unus (I) e Bkmouen PhUYHUS pexxum Ha padota, mpu nozunus (O) PBUHUS pexum e

u3kioveH, a npu nozunus (1) ce Bkmousa ABTOMATUYHUSA pexum.
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Hudpor Bxox STATUS (CTATYC) 3a paborata Ha KoHBeiiepa. To3u curHanm uHpopmupa
KOHTpOJIHATa cucTremMa, ue KoHBeiiepa € Ha pexum POWER ON (BKJIIOYEHO). Tosa
ChOOLIEHNE MOXKE Jla € CBbP3aHOTO C 33JBHXKBAILOTO pelieé Ha KOHBeHepa WIN CbC ChbOTBETHUS
u3xon 3a MlHBepTopa (ako uMa TakbB).

Hudppor Bxoxg FAIL (I'PELLIKA) 3a paGorata Ha koHBeliepa. CurHaabpr uHPOpMHpa
KOHTpOJIHATa CUCTEMA, Y€ KOHBelepa He padOTH MOpaay Ipelllka B 3aXpaHBallaTa eJeKTpruyecKa
Bepura. ToBa chOOIIEHHE CHLIO Taka MOXE Jia € CBbP3aHO ¢ TeMmIepaTypHaTa 0e30IacHOCT MU
cbe cpoTBeTHUSI ALARM n3xon Ha MHBepTOpa (ako MMa TakbB).

[udpos Bxon RUNSW 3a paboTtara Ha koHBelepa. To3u CHrHaJI MEPHOAMYHO CE TeHEpUpa OT
MOOWJIEH MEXaHH3bM KbM KOHBeiepa (mp. MexaHwdeH WJIM HMHIYKTHBEH TNPEKBCBAY KBM
Oapaban) 1 muMma 3a 1en Aa uH(pOpMHpa KOHTPOJIHATA CHUCTEMa, 4e KOoHBelepa (yHKIHOHHpa
npaBuiHO. To3u curHam Moke Aa ObJie M3IMON3BaH M 32 OTMEPBAaHE HA MPOABIDKUTEIIHOCTTA HA
JIBIDKEHUE HA KOHBeMepa.

[Mudpos Bxog SECURITY (BAIIWTA) 3a paborata Ha KoHBeiepa. To3u CUTHAI MMa 3a e
MOMEHTAJHO Jia cIpe paboTaTa Ha KOHBelepa. CHTHAIBT ce 3a/IeliCTBa OT HATHCKaHe Ha OyToHa
3a CTEUIHH CJIydad WM APYTH BHUJIIOBE JCWCTBHE CBBP3aHH ChC CHTYPHOCTTa (BUCOKO HHMBO Ha
Kpas U TH.). Bcuuku mpexkbcBauM CcBBp3aHU cbC curypHoctra ca Tun NC M ca cBbp3aHU

MOCIIEIOBATENHO, KATO KOHBEWEpa crupa paboTa, ako HIKOU OT TSAX € U3KIIOYCH.

Curnamure SECURITY wm FAIL TtpsOBa nma ObAaT elIEKTpHUYECKH BKIIOYCHH B 3aXpaHBallaTa

BEpHra, 3a 1ia MoraTt Korato ce 3aJieicTBaT Aa cripat pa60TaTa Ha KOHBeﬁepa He3apucumo oT PLC umu

pexuma MANUAL.

udpor m3xon RUN (BAJEMCTBAHE). To3um curHan 3ajeiicTBa OTHOBO paboTaTa Ha

KoHBelepa nocpeactsom PLC.

Axko cuctemaTa numa MuBeprop, TpsOBa 1a ©Ma TOMBIHUTEICH aHAIOTOB U3X0/I, KOWTO J1a ONpeaeris

CKOpOCTTAa C KOSITO c€ JBMXU KOHBeiepa. To3u u3xon TpsoBa na Obae tun 4-20mA u MuaBepTopa

TpsiOBa Jja MpUTEKaBa CbOTBETHATA () YHKITHSL.

2.4.2

FpynoB KOHTpoOAN

B cnydaii Ha rpynoB KOHTposn B aBTOHOMHa koHTpojHa cuctema (PLC) cucremara TpsbOBa nma ce

00e3Ieun KaTo LHEHTpaIHaTa KOHTPOJIHA CUCTEMA BKIIIOYBA CIICAHUTEC CUT'HAJIN:
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* Iudpos Bxoq STATUS (CTATYC). CpobmaBa 3a craryca Ha padoTa Ha rpynara.
e Iludpos Bxox FAIL (I'PEIIIKA). CpobmiaBa 3a HEM3MpPaBHOCT B paboTa Ha rpymnara.

AKO e ChIIECTBEHO Jja Ce CTapTHpa U CIUpa Ipynara OT LEHTpaIHaTa KOHTPOJIHA CUCTeMa TpsiOBa 1a uMa
mdposu m3xonu RUN (BAJJEMCTBAHE) wiu STOP(CTOIT).

2.4.3 06w NPUHLUNU NPU NPOEKTUPAHETO HAa KOHTPONa Ha 06LWMTe MOTOPHU TOBapy

OCHOBHUTE NPUHLUIIY 32 IPOCKTUPAHE HA KOHTPOJIAa HA MOTOPHATA CUCTEMA 3a OIIMCAHM MO J0JY:
* Bceku MOTOp MMa JIOKaJIEH KOHTPOJ ¢ TpH no3uiuu ko4 3a uzdop: AUTO - OFF -MANUAL.
B mnonoxenne AUTO  nBuratens ce KOHTpoJMpa H3LSJI0 OT aBTOMaTWyHa cucrema. B
U3KJIIOYEHO TIOJIOKEHUE € C TpalHu yBpexaanus, a Bnojioskenne MANUAL BkitouBat u ph4HO

(aKO YCJIOBUATA B rapaHlUATa Ce CHaSBaT).

OT BCAKM MOTOP, CIAEIHUTE CUTHAIIM CE MMPEXBBPIIAT HA HEHTPAIHA CUCTEMA 32 KOHTPOIL:
* IMudpos Bxog STATUS 3a paboraTta
* Iludpos Bxox, npeskiarousaren B pexxuM AUTO nozunus.
* Iludpos Bxox, npeskiousaren B pexkuM MANUAL no3unust.

* IlperoapBane (OVERLOAD — THERMAL).

JIOITBJIHUTEINTHO, 32 BCEKH MOTOP WJIHM TPyMa OT MOTOPH IIE CHIIECTBYBAT CIECAHNUTE CUTHAJIN:
» NHJAUKATOP 3A HUBOTO na u3cymaBaHne (Hanp. MUKCEpH, aepaTopH, ap). To3u cUrHani uie e
C TBBpJIa Bpb3Ka(xaplyepHa OJIOKHPOBKA).
* PA3IIO3HABAHE HA JABUWXEHUE — Curnan 3a oTkpuBaHe Ha IBM)KEHHE KaTo oOpaTHa
BpB3Ka 3a HOpMaJIHa paboTa (camo ako uMa)
e CUT'HAJ 3A CUT'YPHOCT - Curnan, koiiTo 1a ObJe aKkTHBEH 32 HOpMallHa €KCILIOATaIlHs
(Hamp. 3a CHUTypHOCT Ha KIIOYOBE, OXpaHHUTENHHUTE Oapuepu u Ap.) To3um curHan me Obae

MporpaMupaH Ja 3aJeicTBa Bepura (Xxapayep OJIOKHPOBKA).

244 O6LWwM NPUHLUNY 32 KOHTPOA HA NOMMNEHUTE CUCTEMU

OOuuTe MPUHLIUIY 32 KOHTPOJI HA MIPOEKTUPAHETO HA TIOMIIEHU CUCTEMH ca N30POEHH I0-/10JTY:

* Bcska nomra 1e € ¢ JJOKaJHO yNpaBJIeHHWE ¢ TPU MO3UIIMOHEH MpeBKiIoYBaTel 3a nu3oop: AUTO
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- OFF - MANUAL. B nonoxenue AUTO nommara ce KOHTPOJIMpA M3LSUIO OT aBTOMAaTHYHATa
cucTteMa. B u3KitoueHo noJjoXKeHue € U3BajeHa OT pexXUM Ha padora , a B nojoxxenne MANUAL

ce BKJIIOYBA B PEKUM Ha PHUHO YIpaBICHHE (aKO ce CIa3BaT YCIOBUATA HA CUTYPHOCT).

Ot nBuratenss Ha BCSIKa MOMIIA C€ NPEXBBPJAT CIEAHUTE CUTHAIM Ha LIEHTpajHa CHUCTeMa 3a
ylpaBJIeHHUE:

» cwurHan B udpoB pexum Ha pyakimonupane (CTATYC) oT enekTpu4ecKoTo pelie Ha JBUTATEs

* 1udpoB curHai, n36op Ha pexxum B nonoxxeane ABTOMATHUYEH.

* 1udpoB cUrHaj, MpeMuHaBaHe Ha n300p Ha pexxuM B no3unus PbYHO ynpasienue.

* [IlperoBapsane Ha nBurarens (IIPETOBAPBAHE - TOILIO).

CrneaHuTe CUTHAIM ca JOMBJIHUTEIHHU 3a BCSIKA MOMIIEHA CTAHIIMS:
* MHAWKATOP 3A HUBOTO Ha u3cymiaBane
« MHAWKATOP 3A ITPEITBJIBAHE - Anapma
e MHAWKATOP 3A HUBO HA ®YHKIMNOHUWPAHE (B 3aBcHUMOCT OT OpOsi Ha TOMITUTE)

B rpynute ¢ N npuopuTeTHH IOMITU M €JHAa pe3epBHa (B PEKUM HAa TOTOBHOCT), (yHKIIMOHUpAIIIaTa
BEpUra OT IIOMITU U pe3epBHATA ChIIO Taka, Il ca B PeXKHUM Ha pelyBaHe, Taka ye BPeMeTo 3a paboTa
Ha BCUYKM MOMITU € eHakBo. OT HA4aJoTO Ha HepapXusTa Ha pelyBaHe NOMIIUTE C MIPEBKIIOYBATEN B

nonoxkeHue "MAN" 1 moMnuTe ¢ HECXOIHU XaPAKTEPUCTHKH (IO MPOEKT) 1€ ca U3KIIOYCHH.

2.4.5 06wy NPUHLUNU HA MOHUTOPUHIOBU MHCTPYMEHTU 32 NPOEKTUPAHE U

KOHTpon/ynpaBneHue

bposT 1 BUIBT Ha MHCTPYMEHTUTE 32 MOHUTOPHMHI M KOHTPOJI Ca TakWBa, Y€ ITbJHA IOBpea Ha
MHCTPYMEHTAa HE OrpaHu4aBar pa0oTata Ha ypeJa U IO-HATaThIIHO HapyllaBaHE BbB

(YHKIIMOHUPAHETO HE HaMaJIsiBa €PEKTUBHOTO (PYHKIIMOHUpAHE HA OCHOBHUTE YCTPOUCTBA.
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3. [lokymeHTauma 3a pabota u noaapbKKa

3.1 O6wu nonoxeHuma

Bcuukn JAOKYMCHTHU L€ C€ IMPEAOCTABAT Ha XapTUCH HW CJICKTPOHCH HOCUTCII IOOIOBOPECH C

BB3JIOKHUTCIIA.

Beuukn depTekn, OCBEH TEKCTOBU JOKYMEHTH, TpsibBa cbhulo Aa ce npenocraBiT B AutoCAD

q)OpMaT Ha JUCK HUJIM APYTU MEAWH, ChIrilIaCyBaHU C Bb3JIOKUTECIIA.

3.2 MbnHa cepua ot npoueaypu Ha onepaumMoHHa cMcTema

[Ile ce ocurypsar omnepaTMBHM IMPOLEAYPH, MOAPOOHO OMMCBALIM KakK Ja ce W3IMOoJI3Ba cucTeMaTa
SCADA:

*  3apeXJaHe M CTapTUPAHE Ha ONEpallMOHHATAa CHCTEMA;

*  CHCTEMEH MHTepdeiic

*  CHCTEMHa HaBUTAIUs;

. cnuchbk ¢ amapmu oT cucremata SCADA, pasnedaTkn Ha ChOMTHATa W TOKa3aBaHE Ha

crouTHsTa, Ip.;

. MOTBBPKJICHUE HA aJIapMH NTPHEMaHe/U3TPUBAHE,

. KOHTPOJI Ha JIEHCTBHS, HAPUMEP CTapTUpAaHE HA TIOMIIa, 3aTBApsHE HA KIIalaH;
. BCUYKHU (YHKIIMU, CBBP3aHU C BCSIKO HUBO Ha JOCTHII Ha cucteMata SCADA;

. OTIepaTOPCKHU KOHTPOJI Ha pOorpaMarta/u3IbIHCHNE Ha 3a/1a4a;

. OTIEpaTOPCKH KOHTPOJ Ha (aiijioBeTe Ha TUCKa;

e 3amauu no TpaHcep Ha (ailoBe - apXUBHUpaHe, U3BIMYAHE;
*  OIEpaToOpcKH OTrOBOP HA TPEIIKU Ha cucTemara, on-line/of-line AuarHocTuka, MpexBbpIsTHE HA

KOHTpPOJIa MEKAY KOMITIOTPUTEC CUHXPOHU3alWA Ha Oasara JaHHHN Ha CUCTEMara.
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3.3 HapbuyHuum 3a xapayepa

IIle ce npencTaBu TOKyMEHTALUS 32 BCUUKH ChOPBKEHUS B pAMKUTE HA JOTOBOPA.

3.4 Bb3cTaHOBsIBaHe Ha cUCTEMATA

e ce npencraBu codryep moaxoasi] 3a apxuBHU Hocutenu. Ille ce ma3u u chXpaHsBa HAIECKIHO
IUIOTO PE3epBHO KOMHE Ha TMpPenocTaBeHus codTyep 3a JKM3HEHUS IHMKBJI Ha JOCTAaBEHOTO

o0opy/aBaHe.

3.5 Pe3epBHM YacTK U U3NUTBaHe Ha obopyaBaHeTo

[Ile ce mpenctaBu NPENOpPBbUUTENIEH CIMCBK Ha PE3EPBHU 4YAaCTH U 00OpyABAHE 3a W3MUTBAHE,

HeoOxoaumu 3a cucremata SCADA.

Hzroreun

/Mx. bopucnas 3naTkos/
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