
,BO.QEH nPOEKT HECEEibP" OO.Q 
CE,QAIH1ll.IE 111 A,QPEC HA YnPABJlEH111E: rP.COCI>Ii1fl , 5YJ1. UAP 50PII1C Ill N!!81 , BX.B ET.7 

PE([JEPEHI(HH 

,CTpO~TenHO npeAnp~eMaYeCK~ XonA~Hr" EOO,Q, B KaYeCTBOTO c~ Ha 

BOAell.l napTHbOp B KOHCOPLI~YM ,BO.QEH nPOEKT HECEEibP"OO.Q c ElllK 
130917415, npeACTaBn51BaH OT ynpaa~Ten51 leopr~ leopr~ea , rnaaeH ~3nbnH~Ten 
Ha npoeKT , Cb6111PAHE, nPEYI!lCTBAHE Ill OTBE>K,lJ,AHE HA nPEYI!lCTEHI!lTE 
OTnA,QbYHI/1 BO,[J,I/1 OT ArnOMEPA~IIlfl HECE6bP- CnbHYEB 6Pfll- PAB,IJ,A 
DIR-51011116- 68-152 on OKOnHA CPE,QA 2007-2013 IO,QIIlHA, 06EKT 02 : 
, PEKOHCTPYK~I/171 Ill PA3WII1PEHII1E HA nPEYI!lCTBATEnHA CTAH~IIlfl 3A 
OTnA,QbYHI/1 BO,QI/1 , PAB,QA", ~3AaBa HaCT051lJ..IaTa pecpepeH1..1~51 Ha AKBA 

ABTOMATI!lKA OO,Q, npeACTaBmiBaHa OT ynpaa~Ten51 lllaaH C~MeOHOB 3a 
PA3PA60TBAHE HA PA60TEH nPOEKT no YacT SCADA (KIIln ~ ABTOMaT~Ka) 3a 

nCOB-PaBAa. 

KaTO o6eKT Ha KOHTpon ~ ynpaaneH~e SCADA C~CTeMaTa Ha ncos PaBAa 
BKntOYBa cneAH~Te o6oco6eH~ TexHonorw·lH~ noAo6eKT~ ~ cne1..1~an~3~paH~ 

CbOpb>t<eH~s:l : 

- 6alilnaceH KaHan c en . 3aAB~>t<BaH~ caaa1..1~ ; 

- lpy6~ peweTK~ 2 6p.; 

- CaaaK npen~BH~K c noAB~>t<eH npen~aeH pb6 

- CrpaAa peweTK~ . BKntOYBalJ..Ia 3 6po51 6 mm cp~H~ peweTK~ . poTocTpeliiHep , 

ABa KnaC~cp~KaTopa 3a n51CbK ~ Bb3AYXOAYBK~ KbM n51CbK03aAbp>t<aTen51 ; 

- Cb6~paTenHa cTaH1..1~51 3a o6e3M~p~C51BaHe Ha Bb3Ayxa KbM crpaAa 
PeweTK~ ; 

- Aep~paH n51CbK03aAbp>KaTen ~ Ma3H~Hoynoa~Ten ; 

- 1!13MepaaTenH~ ycTpOii!CTBa Ha BXOAeH Ae6~T - 3a OTKp~T~ KaHan~ T~n 

Kacpar~-BeHTYP~ 2 6p.; 

- Pa3npeAen~TenHo ycTpolilcTBO KbM nbpB~YH~ paA~anH~ yTa~Ten~ ; 

- nbpB~YH~ paA~anH~ yTa~Ten~ 2 6p.; 

- noMneHaTa CTaH1..1~51 3a nbpB~YH~ yTaliiK~ ; 

- ,QecpoccpaT~3ai..I~OHeH 6aceli!H; 

- 1113MepaaHe Ha BOAHOTO KOn~YeCTBO 

- 6~o6aceliiH c HenpeKbcHaTa aepa1..1~5l ; 

- Bb3AYXOAYBHa cTaH1..1~51 

- BTop~YH~ paA111anH~ yTa~Tem1 3 6p.; 

- noMn~ 3a PAY~ lllAY; 
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- nC 3a ynnbTHeHif1 yTa~Kif1 ; 

- 111Hcranal..llf1~ 3a p,o31t1paHe Ha >Kene3eH Tplf1xnoplt1p,; 

- KoHTaKTeH pe3epsoap c UV lf1Hcranal...\lf1~ 3a o6e33apa3s:~BaHe 1t1 pe3epsoaplf1 
3a rexHif14ecKa sop,a lf1 npoT!f1Bono>t<apeH pe3eps; 

- 1113MepBaHe Ha npe41f1CTeHOTO BOP,HO KOnlf14eCTBO lf1 npo60B3eMaHe Ha 
lf13XOP, nCOB; 

- 06cny>t<Ball.la crpap,a KbM MeTaHTaHKOBe, MeXaHH4HO CrbCTs:!BaHe Ha 1/lAY; 

- MeraHTaHKOBe 3 6p. (3a npoH3Bop,crso Ha 61.1ora3) ; 

- la3o-cb61f1parenHa craHl..llf1s:l (rpy6 lf1 cplf1H cplf1nTbp 1.1 p,ecyncpoplf131f1pall.la 
lf1HCTanal..llf1s:!); 

- la3 xonp,ep, ra3oB cpaKen lf1 r830p83npep,enHrenH8 craHLllf1~ ; 

- 111Hcranal..llf1s:l 38 KOMnpeclf1paHe 1.1 H3cywasaHe Ha ra38 ; 

- KoTeJ1Ha 1.4eHTpana {c ABa KOTena), C OCHOBHO ropMBO 6Mora3 M 
pe3epeHo AM3enoeo ropMBo; 

- Ko-reHeparopH 3a npoH3Bop,crsa H8 en . eHeprlf1~ or 6!f1ora3 3 6p. ; 

- Yra~KoynnbTHif1Ten 3a cra61f1nlf131f1paHa yra~K8; 

- noMneHa CTaHl..ll-1~ 3a CTa6Hnlf131.1paHa yra~Ka OT yra~KoynnbTHif1Ten; 

- 111HCT8nal..llf1~ 3a o6e3BOP,H~BaHe Ha yra~Kif1Te, BK11104Bal1.18 3axpaHBall.IH 

nOMnH, 2 WHeKOBH npeCH, pa3TOBapHif1 noMnlf1 , lf1HCTanal..ll.1~ 3a ,IJ,031.1paHe Ha 
nonHeneKTponlf1T 1.1 TP8HcnopTbOplf1 3a orse>K,D,aHe Ha KeKa ; 

- noMneHa CTaHl..ll.1s:l 3a nnOLl.la,IJ,KOBa K8Hanlf13al..llf1~ 1.1 yra~KOBif1 BOP,H. 

CrpyKrypHaTa cxeMa Ha npoeKTHpaHaT8 or AKBA ABTOMATIIlKA SCADA 

Clf1CTeM8 3a KOHTpon lf1 ynpasneHif1e Ha nCOB Pasp,a e nOK83aHa Ha cp1.1rypa 1. 

SCADA Clf1CTeMaTa BK11104Ba 5 nporpaMif1pyeMH KOHTponepa (PLC) or 
cpaMif1nlf1~Ta SIMATIC S? 300, 4 oneparopcKif1 15"/10"Touch naHen8 SIMATIC KP 

Comfort lf1 p,se SCADA oneparopcKH craHl..llf11.1 , pa3nono>t<eHH B LleHrpaneH 

p,lf1cne4epcKif1 nyHKT. 06MeHbT Ha p,aHHif1 Me>K,D,y PLC, onep8TOpCKif1Te naHenlf1 lf1 

SCADA oneparopcK!f1Te craHl..llf11f1 ce H3Bbpwsa 4pe3 OnTH4Ha HHcpopMal..lHOHHa 
Mpe>t<a or THna Industrial Ethernet. T831.1 Mpe>t<a ce H3non3B8 lf1 38 nonyYasaHe Ha 

p,aHHH or Power MeTpHre PAC3200 3a en . n8paMeTpHTe Ha en. ra6nara 3a 

ynpasneHHe Ha ABif1rarenHTe (MCC). 

3a KOMYH!f1Kal..llf1~ C noKanHif1Te KOHTponeplf1 Ha Ko-reHep8TOp1.1Te lf1 ,IJ,If13en­

reHepaTOplf1Te e npep,slf1p,eH KOMYHHKal..llf10HeH lf1HTepcpe~c Modbus RTU. 

3a KOMYH!f1Kal..ll.1~ C lf13MepsarenHHTe KOHTponeplf1 MOP,en SC 1 000, noKanHOTO 

ra6no 3a ynpasneHif1e Ha wHeKOBHTe npeclf1 1.1 p,el..leHrpanlf131f1paHara nep1.1cpeplf1~ Ha 

PLC 3 ce lf13non3sa KOMYHHKal..lHOHeH HHTepcpelllc Profibus-DP. 

B npoeKT8 e npep,sHp,eHa spb3Ka Ha SCADA CHCTeMara CbC 
Cbll.leCTByBall.IHTe KOHTponepH Ha 48CT OT pa6oTell.IHTe 1.1HCTanal..ll.11.1 Ha nCQB 
Pasp,a (MexaHif14HO npe41f1CTBaHe, SBR, Bb3p,yxop,yBH8 craHLlH~ 1.1 p,p .), Karo 3a 
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:- --M~H-;;T~~~~­

~ 
~ 

~eHmpaneH &lcnft'40pctaJ nYHJCm nCOB-PH~ 

. . . . 

PlCl 
CPU 317-2 PN/DP 
Dl 960, DO 288. AI 
120, AO 16 

MCC 5 - 06CJW?KBawa croaaa ICbM MT 
05cnyJKBauta crpaAa KbM MeTaHTaHKose, CrpaAa 
MexaHH4HO CfbCTf!BaHe Ha VIAY, MeraHTaHKose, 

raJOCb5HpaTenHa CT8H4Hfl, raJXOJlAep, 
CraH4Hfl Ja KOMnpec11paHe H HJcywasaHe Ha 

raJa, raJOB qJaKen, raJopaJnpeAenHTenHa 
craH4Hf!, YraiAKoynflb THHTen Ja cra5Hni1JI1paHa 

yraiAKa, nC Ja CTB5HnHJI1paHa yraiAKa, 
V1HCTana411H Ja 05eJBOAHHBaHe HB yrai:1KI1Te, 

KoTenHo Ko-reHepa4Hf! 
' ' ' ' ' 

~ ... . 
" ;; 
Gi 

•• •• • ,. JAI-., 1.1.; .: .~: .I; 

PLC4 
CPU 315 2PN/DP, 

Dl 176 DO 48 AI B. 
1 AOO Li . I 

10' HMI4 
'' 

1 
' ' oneparopcKM 

naHen 

MCC 5_1-
KoHTaKTeH pe3epeoap 
KoHTaKTeH pe3epsoap, 
V13XOAHO HJMepBaTerlHO 

ycTpOHCTBO, npo50B3eMHa 
CTBH411H Ha HJXOA nCOB 

---------------------------, .-------------------. 
_"' Ta6no TA-rPTH- TpacpocnHyHR 1 
~ ;; rPTH, A~13en-retreparop~1 I 

Cl>UC~ KOHmponHu cucmeuu 

:::>0 ,------------------- ------- I 
~<'i • -- _ ModbusRTU

11
..... I : 

u M • II - rPTH I • 

----------------------------------------! · 
ClolllecTBYBauta crpa.Aa B"b3~xo~BKM , : 

~~ ! - -----~ ~~-~[~~-·-- --- - ------=-! : 
.. ., ., ., 
' • ' • ' • ' • ' • ., ~~ 

en~ ... ~ 
I 
g ~ 
o.. u 

' • M SIMATIC S7 i: 1 l! eAMa CP343-1 (IE) CPU 315-2 DP ' ! i : ~---K_?!i_a_ep:~e _____________________________ i : 
L _ _ ____ _ I : ~--------------------------- - ------------~ : 

------~ H [g-.. ~ ~ ~ ClolllecTBYBalllll crp!IAII PeweTKM i! 
' • ... J • ' 

: : -~- : : 

meter 

~ .. . 
~ 

~ 

15' HMI2 
OneparopcKH naHen 

OT1001 OT1002 

MCC 4- CroaAa 8'b3AVXOAYBHa 
6acei:1H Ja Ae<Poc<PaTHJa4Hfl, 

' • MPI . - • ' ' • .. .. .. .. •' ' • .. 
' ' PLC.MCC1 ' I 

: :SIMATIC S7CPU224 CP 243-11T - 1 ~ i ' 
~----------------------------------------· 

15' HMI 1 
OneparopcKM naHen 

611o6acei:1H, 8Topi14HI1 paAI1anHH 
yra11ren11, BbJAVXOAYBHa CTBH4Hfl, 

:: nc Ja PAY 11 1!1AY, PaJnpeAenHTenHO 
" " 

MCC 3- CrpaAa PeweTKH IHoeal 
BXOAHH Walffi1, rpy511 1-1 qJ11HI-1 peweTKI1, 

Aep11paH nHCbKOJaJtbplKaTen 11 
MacnoynosHTen, BXOAHO 113MepsarenHo 

ycrpoiACTBO THn Ka<Par~BeHTYPH, 
npo5oB3eMHa CTBH4Hfl Ha BXOA nCOB, 

PaJnpeAer111TerlHO ycrpaiACTBO KbM nPY, 
' ' ycrpol::lcrso np11 YY, " " 

" " " " 

YTaiAKOynflbTHHTenH Ja nY 11 VIAY, 
nc KbM YY, V1HCTana411H Ja lKene3eH 

TpHXIlOPHA 
, nPY, 6110qJWTTbp 11 Cb5HpaTenHa CT8H4Hfl 

38 05e3MI1pHCHBaHe Ha 8b3AVXB 

' L-----------
... _________ _ 

- - - - - 1 L L-------------------- -

¢>Hr. 1 - CTpyKTypa Ha SCADA CHCTeMaTa Ha ncos .PaBAa~ 



~enTa Ce ~3rpa~aT HOB~ OnT~YH~ Ka6enH~ TpaceTa ~ Ype3 M8A~a KOHBepTOp~ 

Cbl1.18CTByBall.I~Te KOHTponep~ PLC 1 (SIMATIC S7 CPU 224) ~ PLC 2 (SIMATIC S7 
CPU 315-2 DP) ce CBbp3BaT KbM HaVI-6n~3K~Te Ethernet KOMyTaTop~ (MCC3 ~ T A­
IPTH). 

3a nbneH KOHTpon Ha BC~YK~ T8XHOnor~YH~ npo~eC~ ~ OCHOBH~Te 

T8XHOnor~YH~ Cb0pb>K8H~5l Ca npeAB~AeH~ MHOfO W~pOKa raMa KOHTpOnH0-

~3MepBaTenH~ np~6op~ - KOHAYKTOMeTp~YH~ , nonnaBKOB~ ~ Kana~~T~BH~ 

H~BOC~rHan~3aTOp~ , ynTpa3BYKOB~ ~ paAapH~ H~BOMep~ , MarH~TO-~HAYKT~BH~ ~ 

ynTpa3BYKOB~ (Clamp-On) Ae6~ToMep~ , Ae6~TOMep~ 3a OTKP~T KaHan T~n Kacpar~­

BeHTyp~ , Ae6~ToMep~ 3a Bb3AYX ~ 6~ora3 , ceH3op~ 3a M~H~ManeH noTOK, pH­

MeTp~ , aHan~3aTOp~ Ha pa3TBOpeH BbB BOAaTa K~CnOpOA , aHan~3aTOp~ 3a MbTHOCT 

~ Hepa3TBOpeH~ Bel1.18CTBa, AeTeKTOp~ 3a H~BO Ha yTaVIKaTa, ra3-aHan~3aTOp~ , 

npecocTaT~ ~ TpaHCM~Tep~ 3a Hans:~raHe , TepMoMeTp~ ~ TpaHCM~Tep~ 3a 

TeMnepaTypa, aBTOMaT~YH~ npo60B3eMH~ CTaH~~~- EAHa 3HaY~TenHa YaCT OT 
KOHTponH0-~3MepsaTenH~Te np~6op~ ca npeAHa3HaYeH~ 3a pa6oTa s noTeH~~anHo 

B3p~soonacHa cpeAa ~ ca npeAB~AeH~ 3a Ex ~3nbnHeH~e , s 3as~c~MOCT OT 30HaTa 

B KOs:ITO Ca pa3nOnO>KeH~ . Cne~~cp~~~paH~Te B np08KTa KOHTpOnH0-~3MepBaTenH~ 

np~6op~ ca oT peHoM~paH~ esponeVIcK~ ~ 6bnrapcK~ npo~3BOA~Ten~. 

Cny>K~Ten~Te Ha AKBA ABTOMATII1KA 00,0, ~3Bbpw~xa KaYeCTBeHo ~ B 
cpoK Bb3no>KeHaTa 3aAaYa, npos:~s~xa B~COK npocpec~oHan~3bM , MHoro A06po 

no3HasaHe Ha AeVIcTsalli~Te HOpMaT~BH~ AOKyMeHT~ ~ Me~yHapOAH~Te 

cTaHAapT~ , ~3~CKBaH~s:!Ta no TeXH~Ka Ha 6e3onacTHOCT ~ oxpaHa Ha TPYAa, 
AeMOHCTp~paVIK~ cep~038H on~T B npoeKT~paHeTO C~CT8M~ 3a KOHTpOn ~ 

ynpasneH~e Ha npeY~CTBaTenH~ CTaH~~~ 3a OTnaAbYH~ BOA~ -

HaCTOflll.laTa pecpepeH~~s:! ce AaBa Aa nocny>K~ Ha AKBA ABTOMATII1KA 

OO,D, B cnyYaVI Ha Hy~a . 

I''CiPO vi"~c)t HO- n rc11nP;1 E MA 4ECK~; 
1----- ·- -~OP~~~11W' F OP, i 
.------ I 

,[J,aTa: 01 .09.2015 Ynpas~Ten : 
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