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ClIIlCbK Ha cbKpallleHlISlTa 

A AMnep 
AC ITpoMeHJlHB TOK 
CENELEC EBponei1cKa KOMHCH~ no cTaHAapTH3aUH~ H MeTpOJlOrH~ 
DC ITpaB TOl( 
E&M EJleKTpo&MexaHHKa 
EN EBponei1Cl(H HOpMH 
lEC Me)[(J\YHapoAHa eJleKTpOTeXHH'IeCl(a KOMHCH~ 
ISO MelKAYHapoAHa opraHH3aUH~ no CTaHAapTH3aUHl! 
kV KHJlOBOJlT 
k V A KHJlOBOJIT-aMnep 
kW KHJlOBaT 
Lx JIYKC 
mm MHJlHMeTbp 
MC MeTpocTaHUHll 
No HOMep 
SCADA Supervisory Control and Data Acquisition 
V BOJlT 
E.lJ:C EbJlrapCKH AbplKaBeH CTaHAapT 
.lJ:B .lJ:bp)!<aBeH BeCTHHK 
KPY KOMnJleKTHa pa3npeAeJlHTeJlHa ypeA6a 
HH HHCKO Hanpe)!(eHHe 
n/cT IToAcTaHUH~ 

ITC IToHH3HTeJlHa CTaHUHll 
CITHOITE CTpOHTeJlHH npaBHJla H HOpMH 3a oCHryp~BaHe Ha nmKapHa 6e30nacHocT 
PY Pa3npeAeJl!1TeJlHO YCTPOi1CTBO 
CH!1IT CTpOHTeJlH!1 HOpMH !1 npaB!1J1a 
CpH CpeAHo HanpelKeHHe 
CH Co6CTBeH!1 HylKAH 
TIT TpaHc<jJopMaTOpeH nOCT 
TITC TllrOBo-nOHH3HTeJlHa CTaHU!111 
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npOEKT 3A PA311IIIPEHIIE HA METPOTO B CO<l>II$I, TPETA METPOJIHHH$I ~ "IiYJI. IiOTEBrPA21CKO mOCE"­
IiY JI. "BJIA21HMHP BA30B" - IJ,EHTPAJIHA rpA)J.CKA l{ACT - jI\K "OBl{A KynEJI". nbPBH ETAll - OT KM 4+320,UO 
KM 4+950 C ElI.HA METPOCT AHIJ,H$I 

TOM 5 - 113HcKBaHIUI Ha Bb3J10)KHTeml. TeXm14eCKH CneUHcpHKaUHH 

lJaCT 5.4 - EJleKTpH4eCKH CHCTeMH H HHCTa.rraUHH 

CnHCbK Ha OnpelleJleHHslTa 

KOHTaKTHa MpelKa 

KOHTaKTeH 

npOBOI\HHK 

libp30npeKbCB3'1 

EJleKTpH'IeCKa 

IIHCT3J13UIISI 

EJleKTpll'leCK3 

ypel\03 

333eMSlBaHe 

3aHYJlSlBalie 

3311111T3 Cpel11Y 

I\lIpeKTeH I\Onllp 

33111l1T3 cpel11Y 

IIHl\lIpeKTeH I\OnHp 

M3J133 OT TOKOB 

Kpbr 

MHTepBaJl H3 

):IBHlKeHlIe 

HIICKO H3npe)l~eHlle 

Pa311pe):leJlIITeJlHa 

ypel\03 

P33npel\eJlllTeJlHO 

T30JlO 

Cpe):lHO H3npelKeHlle 

TSlroBonOHII3l1TeJlH3 

CT3HUliSI 

DpOBOI\HHK HJlH lIlHHa, C KOHTO KOHTaKTYBa TOKOnpHeMHHKa Ha 

nOI\BH)KHH~ cbCTaB, HOCel110 BbJKe, 06paTeH npOBOI\HHK, 

3a3eMHTeJleH npOBOI\HHK, MbJlHHe3al11HTHO BbJKe, <jJHl\epH, 

<jJYHl\aMeHTH, OnopHH KOHCTPYKl\HH, KaKTO H YCTpoi1cTBa 3a 

3axpaHBaHe, KOHTPOJI H 3a111HTa. 

HeH30JlHpaH npOBOI\HHK HJlH lIlHHa Ha Bb31\YlIlHaTa KOHTaKTHa 

JlHHH~, KOi1TO OCHryp~Ba KOHTaKT C naHTOrpa<jJa. 

DpeKbcBa4 BbB BepHra DC C BpeMe Ha 3al\ei1CTBaHe 5+ 10 ms 

CbBKynHocT OT pa3npel\eJlHTeJlHH Ta6na, npOBO):lHHl\H, Ka6enH H 

anapaTH, cBbp3aHH no onpel\eJleH Ha4HH C l\eJl cHrypHo 3axpaHBaHe 

Ha nOTpe6HTeJlHTe C eJleKTpH4ecKa eHeprH» npH rapaHTHpaHa 

eneKTp06e30nacHocT 

Ypel\6aTa, B KO~TO ce npOH3Be)I():\a, npel\aBa, npe06pa3YBa, 

pa3npel\eJl~ H KOHcYMHpa eJleKTpH4ecKa eHeprH~ 

CBbp3BaHe Ha KopnycH Ha CbOPbJl<eHH~ H MeT3JlHH He TOKOBOl\el11H 

4aCTH KbM 3eM~Ta, C l\eJl 06e30naC»BaHe 

CBbp3BaHe Ha 4aCTH Ha eneKTpH4eCKaTa ypel\6a, KOHTO nOl\ne)l(aT 

Ha 3al11HTa Cpel11Y HHI\HpeKTeH 1\0nHp, C MHorOKpaTHO 3a3eMeHH~ 

HYJleB npOBOI\HHK 

3aI11HTaTa, C KO~TO ce npel\OI\BpaT~BaT nOpaJKeHH~ OT 

eneKTpH4eCKH TOK nOpal\H 1\0nHpaHe HnH onaCHO npH6J1HJI<3BaHe 1\0 

4aCTH nOI\ HanpeJKeHHe 

3aI11HTaTa, C KO~TO ce npel\OTBpaT~BaT nOpaJKeHH~ OT eneKTpH4ecKH 

TOK nOpal\H Bb3HHKBaHe Ha onaCHH Hanpe)KeHH~ Ha 4acT, KO~TO 

HOPM3JlHO He ce HaMHpa nOI\ Hanpe)KeHHe 

BC~KO OTKJlOHeHHe OT TOKOBH~ Kpbr KbM KOHTaKTH HJlH naMnH 

BpeMeTO MeJKI\Y I\Ba CJlel\Bal11H ce BJlaKa 

HanpeJKeHHe 1\0 1000V 

KOMnJleKCHO YCTPOi1CTBO, CbCTO~1110 ce OT npeBKJlI04BaTenH H 

npeKbcBa4H H cBbp3aHoTo C T~X 060PYI\BaHe, KaTO KOHTPOJlHH H 

3al11HTHH YCTpoi1cTBa H H3MepBaTeJlHH CbOPbJl(eHH~. 

rOJl~MO Ta6no HJlH rpyna Ta6J1a, Cbl\bpJKal11H npeBKJlI04BaTenH, 

3al11HTHH YCTpoi1cTBa Cpel11Y npeHanpeJKeHHe, lIlHHH H cBbp3aHHTe 

C T~X ypel\H. 

HanpeJKeHHe 1+35 kV 

lJacT OT eneKTpl1',eCKaTa HHCT3Jlal\H~, H3XOI\~l11a OT 

pa3npel\enHTenHoTo Ta6no, OT KOHTO ce 3axpaHBaT nOTpe6HTenH Ha 

eJleKTpH4ecKa eHeprH5I H KO~TO e 3al11HTeHa B Ha43J10TO C 

npel\na3HTeJl 

TOKoH3npaBHTeJlHa H nOHHJKaBal11a CTaHl\H~ 
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TOM 5 - 113HcKBaHlHI Ha B'b3nO)KHTemI. TexHHlIeCKH cneUHQ>HKaUHH 

qaCT 5.4 - EneKTpHlIeCKH CHCTeMH H HHCTanaUHH 

I. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Cnncbl~ Ha HopMHTe 

Hape.1\6a No 4 OT 200 I r. 3a 06xBaTa H Cb.1\bplKaHHeTo Ha HHBeCTHI.\HOHHHTe npoeKTH 

3aKoH 3a KaMapHTe Ha apxHTeKTHTe H HHlKeHepHTe B HHBeCTHI.\HOHHOTO npoeKTHpaHe 

3aKoH 3a aBTOpcKoTO npaBo H Cp0.1\HHTe My npaBa 

3aKOH 3a YCTPOl1CTBO Ha TepHTOpH~Ta 

3aKOH 3a eHepreTl1KaTa 

3aKOH 3a eHepml1HaTa ecjJeKTHBHOCT 

3aKOH 3a TeXHH'leCKHTe H3HCKBaHH~ KbM np0.1\YKTHTe 

3aKOH 3a 3.1\paBOCnOBHH H 6e30naCHH ycnoBH~ Ha Tpy.1\ 

3aKOH 3a Hal.\HOHMHaTa CTaH.1\apTH3aI.\H~ 

Hape.1\6a N2 13-1971 OT 29 102009 r. 3a cTpoHTenHo-TeXHH'feCI<H npaBHna H HOpMH 

3a oCHryp5IBaHe Ha 6e30nacHocT npH nO)Imp 

Hape.1\6a No 2 3a MHHHMMHHTe H3HCKBaHH5I 3a 3.1\paBOCnOBHH H 6e30nacHH ycnoBH~ 

Ha TPY.1\ npH H3BbpwBaHe Ha CTopOHTenHH H MOHTalKHH pa60TH 

Hape.1\6a N2 3 OT 9.06.2004 r. 3a yCTPOl1CTBOTO Ha eneKTpH'feCKHTe ype.1\6H H 

eneKTpOnpOBO.1\HHTe nHHHH 

Hape.1\6a No 3 OT 3 I IOnH 2003 r. 3a CbCTaB~He Ha aKTOBe H npoToKonH no BpeMe Ha 

cTpoHTencTBoTo 

Hape.1\6a N2 3 OT 18 cenTeMBpH 2007 r.3a TeXHH'feCKH npaBHna H HopMaTHBH 3a 

KOHTpon H npHeMaHe Ha eneKTpoMoHTa)KHHTe pa60TH 

Hape.1\6a No 3 OT 200 I r. 3a MHHHManHHTe H3HCKBaHH~ 3a 6e30nacHocT H onroBaHe Ha 

3.1\paBeTO Ha pa60Tell1HTe npH H3n0n3BaHe Ha nH'fHH npe.1\na3HH Cpe.1\CTBa Ha 

pa60THoTO M~CTO 

Hape.1\6a No 4 OT 2004 r. 3a npoeKTHpaHe, H3rpa)K.1\aHe H eKCnnOaTaI.\H~ Ha 

eneKTpH'leCKH ype.1\6H B Crpa.1\H 

Hape.1\6a N2 4 OT 20 lOr. 3a MbnHHe3all1HTaTa Ha Crpa.1\H, BbHWHH cboPblKeHH~ H 

OTKpHTH npoCTpaHCTBa 

Hape.1\6a No 4 OT 1995 r. 3a 3Hal.\HTe H CHrHMHTe 3a 6e30nacHocT Ha TpY.1\a H 

npoTHBonolKapHa oxpaHa 

Hape.1\6a No 4 OT 1998 r. 3a Ol.\eHKa Ha Bb3.1\el1cTBHeTo BbPXY OKonHaTa cpe.1\a 

Hape.1\6a No 6 OT 200 I r. 3a propewaBaHe nOn3BaHeTO Ha cTpoelKHTe B Peny6nHKa 

EbnrapH~ 

Hape.1\6a No 6 OT 2004 r. 3a npHCbe.1\HH5IBaHe Ha npOH3BO.1\HTenH H nOTpe6HTenH Ha 

eneKTpH'feCKa eHepm~ KbM npeHocHaTa H pronpe.1\enHTenHHTe eneKTpH'feCKH Mpe)KH 

Hape.1\6a No 7 OT 1999 r. 3a MHHHMMHHTe H3HCKBaHH5I 3a 3.1\paBOCnoBHH H 6e30nacHH 

ycnoBH~ Ha TPY.1\ Ha pa60THHTe MeCTa H npH H3n0n3BaHe Ha pa60THoTO 060pY.1\BaHe 

Hape.1\6a No 8 OT 1999 r. 3a npaBHna H HOpMH 3a prononaraHe Ha TeXHH'feCKH npOBO.1\H 

H cbopblKeHH5I B HaceneHH MeCTa 

Hape.1\6a No 9 OT 199 I r. 3a npe.1\enHO .1\OnycTHMHTe HHBa Ha eneKTpoMarHHTHHTe 

non eTa B HaceneHH TepHTopHH H onpe.1\en5IHe Ha XHrHeHHO-3all1HTHH 30HH OKono 
H3nb'lBall1H 06eKTH 
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25. 

26. 

27. 

Hapell,6a No 11-116 OT 2008 r. 3a TeXHH4eCKa eKCnJlOaTaUHJI Ha 

eHeproo63aBe~\II.aHeTO 

Hapell,6a No 12 3a oCHrypJlBaHe Ha 311,paBOCnoBHH H 6e30nacHH ycnoBHlI Ha Tpyll, npH 

H3BbpU1BaHe Ha TOBapHO-pa3TOBapHH pa60TH 

Hapell,6a No 49 3a H3KycTBeHo OCBeTneHHe B Crpall,HTe 

Hapell,6a 3a CbIl\eCTBeHHTe H3HCKBaHHlI H oueHlIBaHe Ha CbOTBeTCTBHeTO Ha 

28. eneKTpH4ecKH cbopblKeHHlI, npeIl,Ha3Ha'leHH 3a H3nOJl3BaHe B onpell,eneHH rpaHHUH Ha 

HanpelKeHHeTo 

29. 

30. 

31. 

Hapell,6a 3a CbIl\eCTBeHHTe H3HCKBaHHlI H oueHlIBaHe Ha CbOTBeTCTBHeTO 3a 

eneKTOMarHHTHa CbBMeCTHMOCT 

HOPMH H npaBHna 3a npoeKTHpaHe Ha KoneKTopH 3a HHlKeHepHH npOBOII,H H 

cbopblKeHHlI B HaceneHH MeCTa 

npaBHnHHK 3a 3aIl\HTa Ha 

eJleKTpOMarHHTHo BnHlIHHe 

MHHHMMHH c6nmKeHHJI 

Cbo6Il\HTenHHTe JlHHHH aT onaCHH H CMYIl\aBaIl\O 

Ha eneKTpOnpOBOII,HH nHHHH H 3a II,OnYCTHMI1Te 
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TOM 5 - J.13HcKsamuI Ha Bb3JIOJKHTeml. TeXHH4eCKH cneUHCjJHKaJ..{HH 

l.JacT 5,4 - EJIeKTpH4eCKH CHCTeMH H HHCT8.JlaUHH 

CunCbK Ha cTaHllapTnTe 

E,n:C ENI2464-1-2000 

HJIH eKBHBaneHTeH 

E,n:C CENfTR 1320 I-I :2005 

HJlH eKBHBaJIeHTeH 

E,n:C EN 13201-2:2005 

HnH eKBHBaJIeHTeH 

E,n:C 3067-90 

HJIH eKBHBaneHTeH 

E,n:C 3215-91 

HnH eKBHBaneHTeH 

E,n:C 401-93 

HJlH eKBHBaJIeHTeH 

E,n:C EN 50041 :2000 

HnH eKBHBaneHTeH 

E,n:C EN 50047:2000 

HnH eKBI1BaneHTeH 

E,n:C EN 50119:2009 

HJIH eKBHBaneHTeH 

E,n:C EN 50122-1 :20 II 

HJIH eKBHBaneHTeH 

E,n:C EN 50122-2:2004 

HJIH eKBHBaneHTeH 

E,n:C EN 50124-1:2003 

HnH eKBHBaJIeHTeH 

E,n:C EN 50149:2004 

HnH eKBHBaneHTeH 

OCBeTJIeHHe eCTeCTBeHO H H3KYCTBeHO. 

Y JIH'IHO OCBeTJIeHHe. qacT 1: yf360p Ha 
CBeTnHHHH KJIaCOBe; 

YJIH'IHO OCBeTJIeHHe. qacT 2: TeXHH'IeCKH H3HCKBaHH~ 

TpaHc<jJopMaTopH C o6ll\o npeAHa3Ha'leHHe. 

Bb)!(eTa H OnJIeTKH MeAHH rhBKaBH. 

3HaK npeAynpeAHTeJIeH 3a onaCHO Hanpe)!(eHHe 

KOMYTal\HOHHH anapaTH 3a HHCKO Hanpe)KeHHe 3a 
HHAycTpHanHH l\eJIH; npeKbCBa'lH BbB BepHrH 3a 
ynpaBJIeHHe; n03Hl\HOHHH npeKbCBa'lH 42,5 x 80; pa3MepH H 
xapaKTepHcTHKH 

KOMYTal\HOHHH anapaTH 3a HHCKO Hanpe)!(eHHe 3a 
HHAycTpHanHH l\eJIH; npeKbCBa'lH BbB BepHrH 3a 
ynpaBJIeHHe; n03Hl\HOHHH npeKbCBa'lH 30 x 55; pa3MepH H 
xapaKTepHcTHKH 

)!{eJIe30nbTHa TeXHHKa. CTal\HOHapHH HHCTanal\HH. 
EJIeKTpH'IecKa Bb3AYWHa KOHTaKTHa Mpe)!(a 

)!{eJIe30nbTHa TeXHHKa. CTal\HOHapHH HHCTanal\HH. 
EJIeKTpH'IecKa 6e30nacHocT, 3a3eM~BaHe H o6paTHa BepHra. 
qacT 1: OpeAnHcaHH~ 3a 3all\HTa cpell\Y nOpa)!(eHH~ OT 
eJI.TOK 

)!{eJIe30nbTHa TeXHHKa. CTal\HOHapHH HHCTanal\HH. qacT 2: 
OpeAnHcaHHH 3a 3all\HTa cpell\Y BJIH~HHeTO Ha napa3HTHH 
TOKOBe, npH'IHHeHH OT nOCTO~HHOTOKOBH TlIfOBH 
)KeJIe30nbTHH CHCTeMH 

)!{eJIe30nbTHa TeXHHKa. KOOPAHHal\H~ Ha H30JIal\H~Ta. qaCT 
1: OCHOBHH H3HCKBaHH5I. H30JIal\HOHHH pa3CTO~HH~ npe3 
Bb3Ayxa H H30JIal\HOHHH pa3CTOHHH~ no nOBbpxHocTTa Ha 
H30JIal\H~Ta 3a l\~JIOTO eJIeKTpH'IeCKO H eJIel<TpOHHO 
063aBe)KAaHe 

)!{eJIe30nbTHa TeXHHKa. CTal\HOHapHH HHCTanal\HH. 
EJIeKTpH'IecKa T5Ira. Opo<jJnJIHH KOHTaKTHH npOBOAHHl\H OT 
MeA H MeAHH CnJIaBH 
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npOEKT 3A PA3LUUPEHlfE HA METPOTO B COlDIHI, TPETA METPOJIIUIMSI- "IiYJI. IiOTEBrPA.[(CI(O lUOCE"­
IiYJl. "BJlA)l,lfMlfP BA30B" - UEHTPAJIHA rPA.[(CKA l.JACT - ilCK "OBl.JA KYnEJl", n'bPBlf ETAn - OT Kl\,14+320 LIO 
KM 4+950 C E.[(HA METPOCTAHUHSI 

TOM 5 - H3HcKBaHH$I Ha Bb3nO)KHTeJl$I. TeXHHlJeC!nI CneumpHKaUHH 

4acT 5.4 - EneKTpWlJeCKH CHCTeMH H HHCTanaUHH 

E,ll;C EN 50152-1 :2012 

11J111 eKBI1BaJleHTeH 

E,ll;C EN 50152-2:2002 

E,ll;C EN 50162:2006 

HJIli eKBHBaJIeHTeH 

E,ll;C EN 50163:2004 
IAC:2013 

liJIH eKBHBaJIeHTeH 

E,ll;C EN 50206-2:2010 

E,ll;C EN 50286:2001 

11J111 eKBI1BaJleHTeH 

E,ll;C EN 50295:2000 

HJlH eKBHBaJIeHTeH 

EN 50317 

11J111 eKBI1BaJleHTeH 

EN 50318 

11J111 eKBI1BaJleHTeH 

EN 50367 

E,ll;C ISO 554: 1992 

E,ll;C EN 60076-1 :2001 

HJlH eKBHBaJIeHTeH 

E,ll;C EN 60076-2:2001 

11J111 eKBI1BaJleHTeH 

)KeJle30nbTeH TpaHcnopT. CTal.\110HapHH I1HCTaJlal.\l1l1. 
Cnel.\l1qmYHI1 113HCKBaHI111 3a npOMeHJlI1BOTOKOBI1 
KOMYTal.\110HHI1 YCTpoilcTBa. ljacT 1: IlpeKbcBaYI1 3a 
HOMI1HaJlHO HanpelKeHl1e HaA 1 K V. 

)KeJle30nbTeH TpaHcnopT. CTal.\110HapHI1 I1HCTaJlal.\I1H. 
KOHKpeTHH 11311CKBaHHll 3a npOMeHJlHBOTOKOBI1 
KOMYTal.\HOHHI1 YCTpoHcTBa. ljacT 2: EAHO<jJa3HI1 
pa3eAI1HI1TeJlH, npeBKJIIOYBaTeJlI1 11 3a3eMI1TeJlHI1 
npeBKJlIOYBaTeJlI1 3a U m HaA 1 k V. 

3al.l.\l1Ta cpel.l.\y KOP03Hl! OT cJlY'-IaeH eJleKTpHyeCKI1 TOK OT 
nOCTOllHHOTOKOBaTa eJleKTpl1yeCKa CI1CTeMa 

)KeJle30nbTHa TeXHI1Ka. 3aXpaHBal.l.\I1 HanpelKeHI111 Ha TllrOBI1 
CI1CTeMI1 

)KeJle30nbTHa TeXHI1Ka. IlOABl1lKeH CbCTaB. IlaHTorpa<jJH: 
XapaKTepl1CTI1KI1 11 H3nHTBaHHll. ljacT 2: IlaHTorpa<jJH 3a 
M eTpo 11 TpaM Bal1 

3al.l.\I1THI1 o6J1eKJIa 3a eJleKTpl1yeCKa H30Jlal.\l111 npl1 pa60Ta no 
ypeA611 HI1CKO Hanpe)!(eHHe 

KOMYTal.\110HHI1 anapaTI1 3a HI1CKO Hanpe)!(eHl1e 3a 
I1HAYCTPl1aJ1HH l.\eJlI1. I1HTep<jJeHcHH CI1CTeMH 3a KOHTpOJlepl1 
11 YCTpoHcTBa. I1HTep<jJeHc Ha ceH30pa 3a 3aAeHcTBaHe (AS-I) 

Railway applications. Current collection systems. 
Requirements for and validation of measurements of the 
dynamic interaction between pantograph and overhead 
contact Ii 

Railway applications - Current collection systems -
Validation of simulation of the dynamic interaction between 
pantograph and overhead contact line. 

Railway applications. Current collection systems. Technical 
criteria for the interaction between pantograph and overhead 
line 

CTaHAapTI1311paHH aTMoc<jJepHI1 YCJlOBI111 3a cTa611J1113HpaHe 
11/11J111 H3nHTBaHe. 113HCKBaHI111. 

CI1J10BI1 TpaHc<jJopMaTOpl1. ljacT 1: 061.l.\11 nOJlQ)KeHI111 

9/84 



flPOEKT3A PA3WHPEHHE HA METPOTO B CO<DIUI, TPETA METPOJIMHHSI- "IiYJI.IiOTEBrPAJ1,CKO WOCE"­
IiY JI. "BJlAl{HMMP BA30B" - IJ.EHTPAJIHA rpA):(CKA 4ACT -)KK "OB4A KYIIEJI", nbPBH ETAn - OT I\l\'1 4+320 l{O 
KM 4+950 C EAHA METPOCT AHI..J.HSI 

TOM 5 - H3MCKBamui Ha B1>3J10IKHTeml.. TeXHM'-IeCKH CneUH(pHKaUHH 

1..JacT 5.4 - EneKTpHlIeCKH CHCTeMH H HHCTaJIaUHH 

B):(C EN 60439-2:2002 

IUll1 eKBl1BaJIeHTeH 

B):(C EN 60529+A 1 :2004 

11J111 eKBl1BaJleHTeH 

B):(C EN 60598-2-22-2002 

11J111 eKBl1BaJIeHTeH 

B):(C EN 60598-2-4-2001 

11J111 eKBl1BaJIeHTeH 

B):(C EN 60598-2-5-2001 

HJIH eKBHBaJIeHTeH 

B):(C EN 60695-1-10:2010 

11J111 eKBl1BaJIeHTeH 

B):(C EN 60898-2: 2004 

11J111 eKBl1BaJIeHTeH 

B):(C EN 60998-1 :2006 

B):(C EN 60999-2:2006 

HJlH eKBHBaJIeHTeH 

B):(C EN 60999-1 :2002 

11J111 eKBl1BaJIeHTeH 

B):(C EN 61000-6-
4:2007/AI :2011 

HJlH eKBHBaJIeHTeH 

B):(C EN 61195:2002 

11J111 eKBl1BaJIeHTeH 

B):(C EN 61199:2002 

HJIH eKBHBaJIeHTeH 

B):(C EN 61210:2010 

HJIH eKBHBaJIeHTeH 

KOMnJleKCHl1 KOMYTaU110HHl1 YCTpollcTBa 3a Hl1CKO 
Hanpe)!(eHl1e. '-lacT2; CneUl1<pl1'lHl1 11311CKBaHl1~ 3a 
MamCTpaJIHl1 Ull1HOnWpOBoAH 

CTeneHl1 Ha 3all.\HTa, oCl1rypeHH OT 06BHBKaTa. (IP KOA) 

OCBeTHTeJlH. '-lacT 2-22: CneUH<pl1'lHH H3HCKBaHH~. 
OCBeTHTeJlli 3a aBapHllHo OCBeTJleHHe. 

OCBeTHTeJlH. '-lacT 2: CneUl1<pl1'lHl1 11311CKBaHl1~. Pa3AeJl 4: 
OpeHOCl1Ml1 OCBeTHTeJll1 C 0611.\0 npeAHa3Ha'leHl1e 

OCBeTl1TeJll1. '-lacT 2-5: CneUl1<pl1'lHl1 11311CKBaHH~. 
OpmKeKTOpl1 

113nl1TBaHe Ha onaCHOCT OT nmKap. '-lacT 1: PbKOBOACTBO 3a 
OUeH5IBaHe Ha onaCHOCTTa OT nm!<ap Ha eJleKTpOTeXHH'leCKl1 
npoAYKTH. Pa3AeJl 1: 0611.\0 PbKOBOACTBO 

EJleKTpl1'lecKH npl1HaAJle)!(HOCTl1 - ABTOMaTl1'lHH 
npeKbCBa'll1 3a 3all.\HTa cpell.\Y CBPbxToKoBe Ha 611TOBl1 11 
APYrH nOA06Hl1 ypeA611 

Y cTpollcTBa 3a cBbp3BaHe Ha eJleKTpl1'leCKl1 6HTOBH H 
nOA06Hl1 HHCTaJIaUl1H 3a Hl1CKO HanpellceHHe. '-lacT 1: 0611.\H 
H3HCKBaHH5I. 

Y cTpollcTBa 3a cBbp3BaHe. EJleKTpl1'lecKH MeAHH 
npOBOAHHUH. 113HcKBaHH~ 3a 6e30nacHocT Ha BHHTOBH H 
6e3Bl1HTOBH KJleMHH YCTpollcTBa. '-lacT I: 0611.\H H3HCKBaHH~ , 
11 CneUl1<pH'lHH H3HCKBaHl1H 3a npoBoAHHUH OT 0,2MM- AO 
35MM2 BKJlIO'lHTeJlHO. 

Y cTpollcTBa 3a cBbp3BaHe. EJleKTpH'lecKH MeAHH 
npoBoAHHUH. 113HcKBaHHl! 3a 6e30nacHocT KbM Bl1HTOBH H 
6e3BHHTOBl1 KJleMHH YCTpollcTBa. '-lacT 2: CneUH<pl1'lHH 
H3HCKBaHHl! KbM YCTpollcTBaTa 3a cBbp3BaHe Ha npoBoAHHUH , , 
CbC Ce'leHHe HaA 35MM- AO 300MM- BKJlIO'lHTeJlHO. 

EJleKTpoMarHl1THa CbBMeCTHMOCT (EMC). '-lacT 6-4: 0611.\H 
CTaHAapTH. CTaHAapT 3a H3J1b'lBaHe 3a npOMl1WJleHH cpeAH. 

):(BYUOKbJlHl1 JlYMI-lHeCueHTHl1 JlaMnH. 113HcKBaHHl! 3a 
6e30nacHocT 

EAHOUOKbJlHH JlYMl1HeCueHTHH JlaMnH. 113HcKBaHHl! 3a 
6e30nacHocT 

YCTpollcTBa 3a 6bP30 CBbp3BaHe Ha eJleKTpH'leCKH MeAHH 
npoBOAHHUl1. 113HcKBaHHl! 3a 6e30nacHocT. 
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npOEKT 3A PA31l111PEHllE HA METPOTO B CO<1>HSI, TPETA METPOJIHHlUI- "6YJI. 60TEBrPA,UCKO rnOCE"­
JiYJI. "BJIA,UHMHP BA30B" - UEHTPAJIHA rPA,UCKA lJACf -')I\I( "OBlJA KynEJI", nbPBH ETAn - OT KM 4+320 ltO 
KM 4+950 C E,UHA METPOCT AHUIUI 

TOM 5 - 113HcKBaHluI Ha B1>3JIO)l(HTeJI.SI. TexHHI.J:eCKH cneUH¢HKaUHH 

l..JacT 5.4 - EJIeKTpHI.J:eCKH CHCTeMH H HHCTanaUHH 

E,lJ,C EN 61235:2001 

HnH eKBHBaneHTeH 

E,lJ,C IEC 60038: 2011 

HnH eKBHBaneHTeH 

E,lJ,C IEC 60050-
161:1990/AI: 2001 

IlJIII eKBIIBaJIeHTeH 

E,lJ,C IEC 60050- 826: 2002 

IlJIII eKBIIBaJIeHTeH 

E,lJ,C IEC 60 I 96: 2009 

IlJIII eKBIIBaJIeHTeH 

E,lJ,C IEC 60332-1-1 :2006 

llnll eKBHBaneHTeH 

E,lJ,C IEC 60332-3-10:2009 

HnH eKBHBaneHTeH 

E,lJ,C IEC 60364-1: 2008 

IlJIII eKBIIBaJIeHTeH 

E,lJ,C EN 60383-1 :2003 

IIJlII eKBIIBaJIeHTeH 

E,lJ,C EN 60865- 1:2003 

HnH eKBHBaneHTeH 

Pa60Ta nOA HanpelKeHlle 

CTaHAapTHII Hanpe)KeHII5! Ha CENELEC 

MelKAYHapOAeH eJleKTpOTeXHII'IeCKII pe'lHIIK. fJlaBa 161: 
EJleKTpOMarHIITHa CbBMeCTIIMOCT. 

Me)KAYHapOAeH eJleKTpOTeXHII'IeCKII pe'lHIIK. fJlaBa 286: 
EJleKTplI'leCKII ypeA611 B crpaAII. 

CTaHAapTHII '1eCTOTII Ha IEC 

113nllTBaHe Ha eJIeKTplI'-!ecKII II OnTII'IHII Ka6eJlII Ha 

Bb3AeHcTBHe Ha OrhH. 4acT 1-I: 113nllTBaHe Ha BepTIIKaJIHO 

pa3npOCTpaHHeHlle Ha nJlaMbK npll eAeHe'leH 1130JlllpaH 

npoBoAHIIK IIJlII Ka6eJl. AnapaTypa. 

113nllTBaHe Ha eJleKTplI'leCKII II onTII'IHO-BJlaKHeCTII Ka6eJlII 

Ha Bb3AeHcTBlle Ha OrhH. 4acT 3-10: 113nllTBaHe Ha 

BepTIIKaJlHO pa3npOCTpaHHeHlle Ha nJlaMbKa Ha BepTHKaJIHO 

3aKpeJleH CHon OT npOBOAHIIl.\1I IIJlII Ka6eJlII. AnapaTypa. 

EJleKTplI'leCKII ypeA6H 3a HH. 

1130JIaTOpII 3a Bb3AYWHII eJleKTplI'leCKII JlIIHIIII C HOMIIHaJIHO 

HanpelKeHlle HaA 1 kV. 4acT I: KepaMII'IHII IIJlII CTbKJleHH 

1130JlaTOpHII eJleMeHTH 3a CIlCTeMII C npOMeHJlIIBO 

Hanpe)!(eHlle. TepMIIHII H onpeAeJleHII5!, 113nllTBaTeJlHII 

MeTOAII II KpllTepll1l 3a nplleMaHe 

3a6eJle)!(Ka: OTHaC5! ce 11 3a 1130JlaTOpII B nOCT05!HHOTOKOBII 

KOHTaKTHII Mpe)!(II. 

To KOBe Ha KbCO CbeAIIHeHlle. 113'1I1CJl5!BaHe Ha 

Bb3AeHCTBII5!Ta.4acT 1: TepMIIHII II onpeAeJleHII5! II MeTOAII 

3a 113'1I1CJl5!BaHe 
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nPQEKT 3A PA3UJMPEHIIE HA METPOTO B COlDHSI, TPETA METPOJIHHHSI- "EYJI. EOTEBrPA)I,CKO mOCE"­
EYJI. "BJIA)I,HMHP BAJOB" - IJ,EHTPAJIHA rpA,LI.CKA qACT - )I'K "OBqA KynEJI", nbPBI1 ETAn - OT KM 4+320)1,0 
KM 4+950 C Ei\HA METPOCTAHL\IHl 

TOM 5 - I13HcKsamUI Ha Bb3J10)l(HTemI. TexHW·leCKH cneUHqmKaUHH 

l.JacT 5.4 - EneKTpHLJeCICH CHCTeMH H HHCTaJIaUHH 

1. OEIQA lJACT 

1.1. 

1.1.1. KpaTKO onMcaHMe Ha eJleKTpOCMCTeMMTe 

HaCT05llL\aTa TeXHM'leCKa CneL\MqlMKaL\M5I Kacae eJleKTpM4eCKaTa 4aCT Ha MeTpOCTaHL\M5I 5, 

npei\BMi\eHa 3a T03M eTan OT M3rpalKi\aHeTO Ha TpeTM MeTpOi\MaMeTbp B rp. CoqlM5I 

EJIeKTpM4ecKMTe KOHcYMaTopM B MeTpocMcTeMaTa ce pa3i\eJl5lT Ha i\Be OCHOBHM rpynM: 

T5If0BM nOTpe6MTeJlM - 3a nOi\BMlKHM5I CbCTaB 

HeT5IrOBM nOTpe6MTeJlM - BCM4KM OCTaHaJTM eJleKTpoKoHcYMaTopM. 

3axpaHBaHeTo C eJl.eHepm51 Ha T5IrOBMTe M HeT5If0BMTe nOTpe6MTeJlM B MC305 lL\e CTaBa 4pe3 

T5If0BO-nOHM3MTeJlHa CTaHL\M5I TOC B MC 5. 

Hi\eHHaTa <proa Ha npoeKTMpaHe He npei\BMlKi\a 3axpaHBaHe Ha MC 5 CbC CpH 10KV OT 

rpai\CKH nOi\CTaHL\HM. 

T5If0BaTa CHCTeMa Ha CTaHL\H5ITa H Y4aCTbKa e C HOMHHaJTHO HanpelKeHHe 1500V DC. 

Mpe)KaTa e C ropHO Bb3i\YWHO OKa4BaHe M lL\e ce H3rpai\M OT HeH30JlMpaH npOBOi\HMK B 

Hai\3eMHM5I Y4aCTbK M npOBOi\HHK B MeTaJTHa WHHa - B nOi\3eMHaTa 4aCT Ha Y4aCTbKa. 

OpH HOpMaJTeH pe)!<MM Ha pa60Ta Ha CHCTeMaTa DC, Y4aCTbKbT MC305-MC306 lL\e ce 

3axpaHBa OT i\BeTe CbCei\HM TOC, KOHTO pa60T5IT B napaJleJl Ii\BycTpaHHo 3axpaHBaHe/. OPH 

aBapHeH pelKHM Ha pa60Ta Ha CHCTeMaTa DC CbOTBeTHM5IT Y4aCTbK ce 3axpaHBa OT ei\HO TOC 

lei\HOCTpaHHo 3axpaHBaHe/. 

3axpaHBaHeTo Ha HeT5IrOBHTe KOHcYMaTopH B MeTpOCTaHL\H5ITa M TYHeJIHHTe Y4aCTbL\H e Ha 

HHCKO Hanpe)!(eHHe O,4/0,23V. 

Tp5l6Ba i\a 6bi\e oCHrypeHo MeCTHO H TeJleynpaBJleHHe Ha TOC H Ha cbopblKeHH5ITa 3a 

c06cTBeHH HylKi\H. 

1.1.2. 06WH YCJlOBH5I 3a M3nbJlHeHHe 

H3nbJIHHTeJI5IT oTrOBap51 3a L\5IJIOCTHOTO npoeKTHpaHe, M3nbJIHeHMe M <PYHKL\HOHHpaHe Ha 

CMCTeMHTe. 

H3nbJIHHTeJl5lT Tp5l6Ba i\a BKJII04H BCM4KH proXOi\H no KOOpi\HHMpaHe Ha npoeKTa H 

H3nbJIHeHHeTO. 

H3nbJIHHTeJI5IT i\a i\OCTaBH Ha c06cTBeHM proHOCKM L\51JIOTO He06xoi\HMO 060pYi\BaHe, cnopei\ 

M3MCKBaHM5ITa Ha CTaHai\apTHTe, He3aBMCMMO i\aJTH e ynoMeHaTo HJIM He B TroH 
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npOEKT 3A PA3llJHPEHME HA METPOTO B COCf)HH, TPETA METPOJlHHHH - "JiYJI. JiOTESrpA.lI.CKO mOCE"­
EYJI. "BJIAI\IIMIIP BA30B" -I1EHTPAJIHA rPAI\CKA 4ACT -lKK "OB4A KynEJI", n'hPBII ETAn - OT KM 4+320 1\0 
I{'M 4+950 C E,UHA METPOCT AHUHSI 

TOM 5 - H3I1CKBaHWI Ha Bb3JIO)KI1TeJUI. TeXHI1lIeCKH CneUHlpHlcaUHH 

4acT 5.4 - EneKTpHl.!eCICH cHcTervm H HHCTanaUHH 

cnel1l1ljJlIKal1l1lI, 3a I\a 113pa6oTil el\Ha 111IJlOCTHa, 6e30naCHa, Hal\elKI\Ha II IjJYHKI1110Hllpall.\a 

eJleKTp03aXpaHBall.\a CIlCTeMa 3a MeTpOl\lIaMeThpa. 

1.2. 06XBaT 

Ta311 TeXHlI'leCKa Cnel1l1ljJ,lKal1l1lI Onpel\eJllI l1emlTe, OCHOBHIITe npllHl1l1nll H 113HCKBaHillITa 3a 

pa3pa60TKaTa Ha 1\0roBopa, OTHOCHO npOeKTllpaHeTO, I\OCTaBKH, MOHTalK, I13nHTaHlllI H 

npHeMaHe Ha CIlCTeMHTe 3a eJleKTpOCHa61\1IBaHe II ynpaBJleHHe Ha BCH4KII 

eJleKTpOKOHCYMaTopll - THOBH II HeTlIrOBIl B MerpOcTaHl1l1HTe II TYHeJlHHTe Y4aCThI1I1. 

B 06xBaTa Ha I\OrOBOpa ce BKJlI04Ba npOeKTllpaHeTo, npoIl3BoI\CTBOTO, npOBepKaTa, 

I\OCTaBKaTa, MOHTaJI(a, KOMnJleKCHIlTe 113nHTaHil1I II nplleMaHe, 06Y'IeHlle Ha nepCOHaJla II 

I\OKYMeHTal1l1lI 3a BCII4KII cHcTeMH, oTrOBaplIll.\a Ha 113HCKBaHillITa Ha Ta3H Cnel1HIjJIIKal1l1lI, 

BKJlI04HTeJlHO CnIlC'hKa C HOpMII H CTaHl\apTH, BKJlI04eH TyK. 

KoraTO EJleKTpll4eCKHTe CIlCTeMIl 6'hl\aT 3aB'hpWeHII, Te Tp1I6Ba I\a OCllryplIBaT eljJeKTHBHO II 

6e30nacHo pa60Tell.\a CIlCTeMa. 

H311cKBaHHlITa no OTHoweHlle Ha cllcTeMHTe, BKJlI04eHil B T0311 pa3l\eJl ca pa3rJlel\aHil 

nOl\p06HO B 5 OCHOBHH 4aCTII: 

1. OEll(A QACT 1Ta311 4acTI 

2. EflEKTP03AXPAHBAHE 

TlIroBo-noHH3HTeJlHa CTaHI1HlI 

B'hTpeWHH Bp'h3KH lOKV MelKl\Y TOC 

EJleKTp03axpaHBaHe Ha KOHTaKTHa MpelKa 

B'hHWeH 3a3eMIITeJleH KOHryp Ha TOC 

MepKIl 3a KOHTPOJI Ha eJleKTpOI<op03111ITa OT 6J1YlKl\aell.\H TOKOBe. 

3. HHCTAflAl.\HH HHCKO HAOPE)!{EHHE 

B'hTpeWHH eJleKTpll4ecKH IIHCTaJJal1l1H Ha MeTpOCTaHl1l1lI 5 

B'hHWHO pai1oHHo OCBeTJleHlle 

MarllCTpaJJHII CIIJlOBIl Ka6eJlII HH B ryHeJlIITe 

TYHeJlHo OCBeTJleHlle 

EJleKTpll4ecKH IIHCTaJJal1HII Ha nOMneHIl CTaHl1l111 

EJleKTpIl4eCI(H IIHCTaJJal1l111 Ha BeHTIIJlal.\1I0HHIl ypel\611 

C60PHH Ka6eJlHil nJlaHOBe 

Ka6eJlHH Hoca411 H 3a3eMIITeJlHIl HHCTaJJal1l111 B ryHeJlIITe II nOI\BaJJllTe 
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npOEKT3A PA3111HPEHHE HA METPOTO B CO<DIHI, TPETA METPOJIlIHlHI- "BYJI. liOTEBrPALtCKO lllOCE"-
6YJI. "BJIA)(IIMIIP BA30B" -I1EIITPAJIHA fPA)lCKA qACT -lKK "OBqA KynEJI", nbPBII ETAn - OT KM 4+320)10 
KM 4+950 C ELtHA METPOCT AHUIHI 

TOM 5 - 113HcKSaHH5I Ha B'h3J10)KHTeml. TexHH4ecKH cneumlmKaUHH 

4acT 5.4 - EJIeKTpHlleCKH CHCTeMH H HHCTaJIaUHH 

4. ABTOMA TI1KA 

CIICTeMa 3a MeCTHO aBTOMaTllqHO ynpaBJIeHlle Ha TflC 

CllcTeMa 3a MeCTHO aBTOMaTllqHO ynpaBJIeHlle Ha eJIeKTpO MeXaHl-lqHII cbopblKeHIIH. 

Ta311 qaCT He Cb)lbplKa:: 

Pa3qIlCTBaHeTO Ha CTpOIITeJIHIITe nJIOLL\a)lKII OT 3aBapeHII Ka6eJIII H CbopblKeHHH 

EJIeKTp03axpaHBaHe 3a HylK)lHTe Ha CTpOHTeJICTBOTO 

113HcKBaHIIHTa KbM T0311 BH)I pa60TH ca BKJIIOqeHH B qaCT KOHCTPYKTHBHa. 

1.3, M311CKBaHIIH 3a npoeKTllpaHe 

1.3.1. 

113nbJIHHTeJIHT e OTrDBOpeH 3a npoeKTllpaHeTO Ha BCHqKH BH)lOBe pa60TH, TaKa qe 

3aJIOJKeHHTe npe)lBaplITeJIHH napaMeTpH II KOJIHqeCTBa Ha 060pY)lBaHeTO )la OTrOBapHT Ha 

eKCnJIOaTaI1HOHHIITe 11311CKBaHIIH 3a MeTpOCIICTeMIITe. 

flpe)lJIOlKeHHTe napaMeTplI II KOJIHqeCTBa Ha 060pY)lBaHeTO, onpe)leJIeHH KaTO Heo6xo)lHMH B 

npOl1eca Ha npoeKTHpaHe, LL\e ce )leMOHCTpllpaT C npOeKTa, KOIITO LL\e 6b)le npe)lMeT Ha 

O)106peHlle OT CTpaHa Ha I1HlKeHepa. 

1.3.2. OCHOBHII 113HCKBaHHH II dJllJIOco<IJIIH Ha npOeKTa 

flpoeKTllpaHeTO Ha BCllqKII CHCTeMII )la ce 6a3l1pa Ha 113nllTaHH TeXHOJIOfHH. 

BH)lOBeTe CIICTeMII H 060pY)lBaHeTO, npe)lJIo)KeHH OT 113nbJIHIITeJIH, TpH6Ba )la ca npHJlaraHII 

Beqe II )la <jJYHKI1110HllpaT Ha)le)K)\HO B npaKIIKaTa MIIHIIMyM 2 rO)lIlHII. 

<PIIJIOco<jJIIHTa Ha npoeKTa TpH6Ba)la nOKplIBa MIIHHMyM CJle)lHIITe KpllTepllll: 

113n0Jl3BaHe Ha cbBpeMeHHII TeXHOJIOfHlI 

,l:\oKa3aH B npaKTIIKaTa 1l13nbJIHHMoCT/ 

flpoeKTeH )KIIBOT Ha CIlCTeMIITe -MIIHIIMYM 35 rO)lllHII 

HIICKII eKCnJIOaTal1110HHII Pa3XO)lH 

113nOJI3BaHe Ha B3aIlM03aMeHHeMII, MO)lYJIHII qaCTH 

5!CHO H BII)lHO MapKllpaHe Ha 113)1eJlIIHTa, Ka6eJIIITe II npoBO)lHIIl111Te 

113n0Jl3BaHe Ha YHIIKaJlHH cepllllHH HOMepa 3a pa3n03HaBaHe Ha 113)1eJIHlITa 

BllcoKa Ha)lelK)J,HOCT 

HIICKII eHepfHIIHII 3ary611 

Be30nacHocT Ha CIlCTeMIITe 
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npOEKT 3A PA3LUllPEHHE HA METPOTO B CO<l>IUI, TPETA METPOJIIIHlUI - "IiY JI. IiOTEBrPAJI,CKO LUOCE" -
IiY JI. "BJIA)lllMIfP BA30B" - UEHTPAJIHA rpA)lCKA 4ACT -}J(({ "OB4A KynEJI", n'bPBll ETAn - OT KM 4+320 JI,O 
KM 4+950 C EJI,HA METPOCT AHUHa 

TOM 5 - I13HcKBaHlUl Ha Bb3J10JKHTeJl5l. TexHwlecKH cneuwtmKaUHH 

lJaCT 5.4 - EneKTpHl.JeCKH CHCTeMH H HHCTanaUJiH 

,[(OCTaTh'leH pe3epB Ha CHCTeMHTe 

IIO)I(ap03aIl1HTeHOCT 

YnoTpe6a Ha Hepa3npOCTpaHHBaIl1H fOpeHeTO MaTepmUlH 

Ona3BaHe Ha OKOJ1HaTa CpeAa 

1.3.3. 113HcKBaHHH KbM OdJopMHHeTO Ha npOeKTHTe 

IIPH H3roTBHHe Ha npOeKTa H3nbJ1HHTeJ1l!T Aa HMa npeABHA H3HCKBaHHHTa Ha HapeA6a No 4 

OT 2001 r. 3a 06XBaTa H CbAbp)I(aHHeTO Ha HHBeCTHL\HOHHHTe npoeKTH. 

,[(onycKa ce CbBMeCTHOTO OTpa3l!BaHe BbPXY eAHH H Cbll1H nJ1aHOBe Ha cxeMHTe 3a 

pa3n0J10)I(eHHe Ha ABa HJ1H nOBe'le BHAOBe HHCTaflaL\HH C 6J1H3KH no BHA H YCTPOHCTBO 

rpaAHBHH eJ1eMeHTH H TeXH0J10fHl! 3a H3nbJ1HeHHe 

IIpenopb'lHTeJ1HH Mall1a6H: 

Pa60THH '1epTe)KH H AeTaHJ1H, no KOHTO ce H3nbJ1HHBaT OTAeJ1HHTe BHAOBe CMP: 

CHTyaL\HOHHO peweHHe - B M 1 :500 H M 1: 1 000; 

Pa3npeAeJ1eHHl!, pa3pe3H, tPacaAH - B M 1 :50 H M 1: 1 00; 

,[(eTaliJ1H - B M 1 :20, M 1:5 H M 1: 1 ; 

,[(PYfH '1epTe)I(H - B nOAXOAHIl1 Mall1a6, B 3aBHCHMOCT OT BHAa H CneL\HtPHKaTa Ha 

o6eKTa; 

CbfJ1acYBaHocT Ha '1epTe)I(HTe - BCHKa npoeKTHa '1aCT 3aAbJ1)!(HTeJ1HO ce CbfJ1acYBa OT 

npoeKTaHTHTe Ha APYfHTe npoeKTHH '1aCTH. 

MHHHMafleH o6xBaT Ha npoeKTa - CbfJ1aCHO OTAeJ1HHTe CneL\HtPHKaL\HH. 

Ee30nacHocT Ha CHCTeMHTe. 

Cbo6pa3HBaHe C KJ1HMaTH'IHHTe YCJ10BHH, M3HCKBaHH 3a npaBHJ1Ha pa60Ta Ha CbOpb)I(eHHHTa/ 

TeMnepaTypa, BJ1a)I(HOCT H T.H/. 

JIpu npomU60pe'lUe MeJlcoy uoeuHufl npoeKm U meXHU'IeCKama cneZjuqJUKa1jUfl, 

npuopumemHo oa ce c'b6Jl1ooa(wm U3uc/waHUflma Ha cneZjutjJuKGljU5!ma. 
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IIPOEKT 3A PA3LUHPEHHE HA METPOTO B COct>HH, TPETA METPOJIHHliH - "6YJI. 60TEBrPA.lKI{'O LUoeE"-
6YJI. "BJIA,l(MMllP BA30B" - lJ,EHTPAJIHA rPA.IJ.CKA lIACT - )KI( "OBlIA I{'YIIEJI". IIbPBH ETAII ~ OT I{'M 4+320.IJ.O 
I{'M 4+950 C E.IJ.HA METPOCTAHlJ,HH 

Tm.I 5 ~ 113HcKBaHluI Ha Bb3JIQ)luITeJUI. TeXHHlJeCKH cneUHcpHlcaUHH 

lJacT 5.4 - EJIeKTpH4eCKH CHCTeMH H HHCTaJIaUHH 

1.4. Ona3BaHe Ha OIWJIHaTa cpella, 6e30nacHocT, XHrHeHa Ha TpYlla H nOlKapHa 

6e30nacHocT 

104.1. MepKH 3a 6e30nacHocT, XHfI1eHa Ha TpYAa H npoTHBonQ)KapHa 6e30nacHocT 

Ilo 6pe,l1e Ha U36bpU16aHe Ha CMP: 

TIpeHac~HeTo Ha eJLCbOPbll(eHH~Ta, TOBapeHeTo H palTOBapBaHeTo ll\e CTaBa C 

OCBHlleTeJICTBaHH nOlleMHH CbOPb)KeHH~. T03H BHA pa60TH ll\e ce 113SbplUSa npl1 CnalsaHe 

TIpaSHJIHHl\I1Te H HHCTPYKl\HHTe 3a nO):(eMHI1 CbOPbll(eHH~ H YKpenBaHe Ha TosapHTe. 

PalTOSapSaHeTo H MOHTaJlCa lIa ce 113BbplUSa OT Cnel\HaJIl13l1paHa 6pHralla, HHCTpYKTl1paHa 3a 

T03H SHII lIellHocT H nOJ13Ball\a H3npasHH H oTrosap~ll\H Ha Tosapa nOMOll\HI1 CbOPb)KeHI1~. 

113nbJIHHTeJI~T ll\e oCHrypl1 nOJ13SaHeTO Ha H3npaSHI1 HHcTpYMeHTH, CThJI6H, nJIaT<popMI1 11 

lip. npl1 H3sbplUsaHe Ha MOHTaJlCa. 

)J;a ce oCHrypH 06ll\0 H JIOKaJIHO OCSeTJIeHHe S MeCTaTa Ha pa60Ta. 

3asapb4HHTe pa60TH lIa ce H3sbplUsaT OT OCBHlleTeJICTSaHH Cnel\HaJII1CTH, KaTO ce nOJ13sa 

3all\HTHO 06JIeKJIo, MaCKa 11 nO)KapOraCHTeJIH. 

)J;a ce nOJ13BaT 113npaSHI1 06e30naceHI1 eJIeKTpH<pI1l\HpaHH HHcTpYMeHTH, lUHypose HAp. C 

113npaSHa H30JIal\I1~. 

E)KeAHeSHHTe HHCTpYKTa)!(l1 3a 6alOnaCHOCTTa H 6e30naCHHTe MeTOIIH Ha pa60Ta Aa ce 

npOSe)KAaT OT KBaJIH<pI1l\HpaH nepCOHaJI Ha 113nbJIHHTeJI~ 3a SCH4KH H3nbJIHI1TeJIH, 

He3aSI1CI1MO lIaJIl1 ca npeICH CJIY)!(HTeJIH Ha 113nbJIHHTeJI~ HJIH nOIl113nbJIHHTeJII1. 

113nbJIHI1TeJIHT lIa nOAllpb)Ka 4HCTOTa Ha pa60THaTa nJIOll\aAICa nO SC~KO speMe, 4pe3 

HalHa4aSaHeTO Ha cnel\l1aJIeH eICl1n no '-!I1CTOTaTa Ha 06eKTa. EKHnbT Aa e cHa6AeH C 

nOAXOA~ll\O 06JIeKJIO 11 I1HCTpYMeHTI1, ICaKTO 11 C nOIlXOII~ll\11 ICOHTellHepl1 3a CbXpaHeHl1e Ha 

OTnallb'-!HI1Te MaTepl1aJIl1 

)J;a ce OCbll\eCTS~Ta nOCTO~HeH HaA30p Ha pa60THOTO M~CTO 11 AOCThnbT lIa e OrpaHI14eH AO 

OHe311 CJIY)KI1TeJII1, ICOI1TO Y4aCTsaT S pa60TI1Te. 

1.5. 

I.S.1. 

H3nbJIHI1TeJI~T e OTrosopeH 3a onpelleJI~HeTO 11 ynpaSJIeHl1eTO Ha SbTpelUHI1Te H SbHlUHI1 

I1HTep<pe1lcl1, SKJIf04Sall\l1: 

I.S.2. BbHlUHI1 I1HTepdlellcl1 

MCOS H~Ma SbHlUHO 3axpaHsaHe CpH. 
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OPOEKT 3A PA3WI1PEHltE HA METPOTO B CO<l>IUI. TPETA METPOJH1HHJI· "liYJ]. liOTESrPAD.CKO WOCE"· 
liYJ]. "BJIAllHMI1P SA30S"· UEHTPAJIHA rPAllCKA 4ACT ·/KK "OS4A KynEJJ" , nbPSlI ETAO· OT KM 4+320 110 
KM 4+950 C EllHA METPOCTAHUIUI 

TOM 5 - 113HCKB3HHSI H3 Bb3nO)KHTenSi. TeXHH4eCKH CneUH<pHK3UHH 

4aCT 5.4 - E.neKTpH4eCKH CHCTeMH H HHCTan3UHH 

,[\pyrH HHTep<peiicH ca onHcaHH B CbOTBeTHHTe nO)l.pa3)l.eJlH Ha Ta311 CneI.\H<pI1KaI.\I1H, KaKTO H 

B )l.pym )l.OKYMeHTI1 no ,[\oroBopa. 

1.5.3. BbTpeWHH HHTepdJeHcH 

BbTpeWHHTe HHTep<peHCH B 4aCT EJleKTpH4 eCKa ca Onl1CaHI1Te nO-)l.OJlY 11 )l.a)l.eHH nO)l.p06HO B 

nO)l.-pa3)l.eJlHTe I1HTep<peHCI1: 

4acT EJleKTpO - 4acT A pXHTeKTypa 

4acT EJleKTpO - 4acT KOHCTPYKI.\HH 

4acT EJleKTpO - 4acT Tpace, peJlCOB nbT H KOHTaKTHa peJlca 

4acT EJ1eKTpO - 4acT BK 

4acT EJleKTpO - 4acT OB 

4acT EJ1eKTpO - 4acT TpaHcnopTHa aBTOMaTHKa 

4acT EJ1eKTpO - 4acT TeJleKoMYHI1Kal.\l111 

4acT EJ1eKTpO - CI1CTeMa 3a TaKcYBaHe 

4acT EJleKTpO - 4acT TeJleKoMYHHKal.\HI1 

4aCT EJleKTpO - SCADA 

BbTpewHI1 I1HTep<peHcH MelK)l.y OT)l.eJlHHTe nO)l.pa3)l.eJlI1 B pa3)l.eJl EJleKTpO - onl1CaHH ca 

nO)l.p06HO B OT)l.eJlHI1Te nO)l.pa3)l.eJlI1 

4acT EJleKTpOCHa6)l.HBaHe - 4aCT HHCTaJlal.\HH HHCKO HanpelKeHHe 

4acT HHCTaJlal.\HH HHCKO HanpelKeHHe - CHcTeMa 3a MeCTHO ynpaBJleHHe Ha E&M 

CbopblKeHHH. 

4acT EJleKTpOCHa6)l.HBaHe - 4aCT ,[\Hcne4epcKo ynpaBJleHHe 

1.5.4. Pa60Ta H eKCnJlOaTal.\HOHHa n01!1!pblKKa 

,[\a 6b)l.aT oCHrypeHI1 MOHTalKHH H eKCnJlOaTal.\HOHHH HHCTPYKI.\HH Ha EbJlrapCKH e3HK. 

06opY)l.BaHeTO )l.a 6b)l.e cbnpOBO)l.eHO C rapaHI.\HH OT npOH3BO)l.I1TeJlH . 

rapaHl.\110HHHTe cpoKoBe TeKaT OT )l.eHH Ha 113)l.aBaHe Ha pa3peWeHl1e 3a nOJl3BaHe Ha 

CTpoelKa. 

MHHHMaJlHHTe rapaHI.\HOHHH cpoKoBe Ha H3nbJ1HeHH cTpOHTeJ1HH H MOHTalKHI1 pa60TH 1!a 

CbOTBeTCTBaT Ha H3HCKBaHHHTa Ha 3aKoHa 3a YCTPOHCTBO Ha TepI1TOpHHTa. 
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ITPOEKT 3A PA3111MPEHME HA METPOTO B COlDIUI, TPETA METPOJIMHlUI- "EYJI.IiOTEBrPA)l.CKO mOCE"­
EYJI. "BJIA)l.MMMP BA30B" - lJ.EHTPAJIHA rPA)l.CKA "lIACT -)hI{ "OB"lIA KYITEJI", IT"bPBlI ETAIT - OT I(M 4+320)1.0 
KM 4+950 C E)l.HA METPOCT AHl\HlI 

TOM 5 - 113HcKsaHHH Ha Bb3RmKHTenH. TexHwlecKH cneUH<IJHKaWHf 

qaCT 5.4 - EneKTpWleCKH CHCTeMH H HHCTanaUHH 

1.6. MHHHMaJlHO Heo6xo)l.HMa KOMnJleKTOBKa, Cnel\HaJlHH HHcTpYMeHTII II 

TeCTOBO 06opY)l.BaHe 

H3nbJlHHTeJlllT Tp1l6Ba):(a oCHrypH MHHHMaJJHO He06xo):(HMaTa KOMnJleKTOBKa 3a 

TeXHOJlOrl1'-IHHll nYCK (npe):(nycKoBHll TeCTOBH nepHo):(), CbOTBeTCTBall\a Ha 3aJJQ)!ceHOTO 

060PY):(BaHe, Cnel\HaJJHH HHcTpYMeHTH H 060PY):(BaHe 3a TeCTOBH H3nHTaHHll, B CJle):(HHll 

MHHHMaJJeH 06eM : 

- 060pY):(BaHH H3BO):(H BbB BCHqKH pa3npe):(eJlHTeJlHH Ta6J1a HH - 10% OT pa60THHTe H3BO):(H 

C HacTpoHKH, H):(eHTHqHH Ha npe06J1a):(aBall\HTe. 

- 3a BCllKa e):(Ha PYHH B 1 TIlC - no e):(HO MOTOPHO 3a):(BHlKBaHe 3a npeKbCBaq OT BceKH THn. 

- Ka6eJlH 10KV C H30Jlal\HlI no El\C IEC 332-3.C HJlH eKBHBaJJeHTeH - 10% OT 06ll\aTa 

):(bJ])KHHa 3a 06eKTa. 

- 3a BCllKa e):(Ha PYI OKV B 1 TIlC/IlC - no e):(Ha BIOllOqBaTeJlHa H H3KJ11OqBaTeJlHa 606HHa 3a 

npeKbCBaqa CpH10KV, no e):(I1H MO):(YJI 3a 3all\I1Ta (KoMnJleKT) H no e):(HH KOMJleKT 

BHCOKOMOll\HOCTHH npe):(na3HTeJlH 1 OKV CbC CbOTBeTHHll aMnepalK. 

- 3a BCllKa e):(Ha PYOC B 1 TIlC - no e):(Ha pe3epBHa BKJllOqBaTeJlHa H H3KJ1IO'IBaTeJlHa 

606HHa 3a 6bp30):(eHcTBall\ npeKbCBaq, no e):(HH MO):(YJI 3a 3all\HTa, no e):(HO MOTOPHO 

3a):(Bl1)KBaHe 3a pa3e):(HHHTeJl OT BceKH THn, no e):(HH KOMnJleKT ):(HO):(H H npe):(na3HTeJll1 3a 

H3npaBl1TeJlll 1500VOC. 

- l\a ce npe):(BH):(H no e):(HH ):(onbJlHHTeJleH HHcTpYMeHT 3a onepaTHBHI1 ):(eHHocTH OT BceKH 

BH):(. 

- e):(HO pe3epBHo nO):(Bl1)KHO 3apll):(Ho YCTPOHCTBO. 

- AnapaTypa 3a TeCTBaHe 11 HacTpoHKa, npH):(PYlKeHa C He06xo):(HMHTe HHCTPYKl\HH 3a pa60Ta 

CHell, KaKTO H cocpTyep 3a 06CJlYlKBall\HTe npOrpaMI1. 

H3nbJlHHTeJlllT ):(a oCHrypl1 CBoe /c06CTBeHO HJlI1 HaeTO/ H3nHTaTeJlHO 060pY):(BaHe H 

HHCTpYMeHTI1 no BpeMe Ha nepHo):(a Ha MOHTaJK 11 nYCKaHe B eKCnJlOaTal\I111. 

H3nbJlHHTeJlllT ):(a npe):(OCTaBI1 cnHCbK Ha npenOpbqHTeJlHHTe Cnel\HaJJHH HHCTpYMeHTH 11 

TeCTOBO 060pY):(BaHe C npe):(JlQ)KeHHe 3a KOJlHqeCTBaTa, 3ae):(HO C KaTaJJ03H, 6pOWYPH H 

Cnel.\HcpI1Kal.\l1l1. 

BCl1qKH Cnel.\HaJJHI1 HHCTpYMeHTH H TeCTOBH anapaTH ):(a ca npl1):(pYlKeHH CbC cxeMH, 

):(l1arpaMH, HHCTPYKl.\HI1 3a eKCnJlOaTal.\HlI, HHCTPYKl.\HH 3a KaJJH6pOBaHe H no):():(pb)KKa. 

HHCTPYMeHTHTe H anapaTHTe, oCHrypeHI1 3a Bb3J10lKHTeJlll, ):(a He ce 113n0J13BaT Ha 06eKTa 

npe):(H ):(a ca OCPI1l.\l1aJJHO npe):(a):(eHH Ha Bb3J10lKHTeJlll. 
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IIPOEKT3A PA3WHPEHllE HA METPOTO B CO<JlMSI, TPETA METPOJIHHllSI - "6YJI. EOTEBrPA'[)'CKO WOCE"-
6YJI. "BJlA,Il,llMllP BA30B" - lI.EHTPAJIHA rpA,Il,CKA qACT - iKK "OBlfA I(YIIEJI", II1>PBH ETAII - OT KM 4+320'[)'O 
KM 4+950 C EJXHA METPOCT AHlI.llSI 

TOM 5 - H3HCKSaHH5I Ha B'b3JIO)!(HTen5l. TeXHHl.JeCKH CneumpHKaUHH 

qacT 5.4 - EneKTpHl.JeCKH CHCTeMH H HHCTaJIaUHH 

1. 7. 06YQeHlle Ha eKCnJIOaTaUIIOHHIIH nepCOHaJI 

06Zl/U U3UCK6anU51 

Ilpei\1I OKOHQaTeJlHOTO nplleMaHe Ha o6eKTa 113nbJlHIITeJla TpJI6Ba i\a 3an03Hae, o6Y'I1I II 

TpeHllpa eKCnJlOaTaUIIOHHIIJI nepcoHaJJ C i\el1cTBlleTo, HacTpollKIITe II eKCnJlOaTaUIIJI Ha 

UJIJlOTO 060pYi\BaHe II CIlCTeMII . 

.D:a 06JICHII IB CTeneH i\0 nbJlHO pa36l1paHel Ha eKCnJlOaTaUIIOHHIIJI nepCOHaJl BCII'IKII 

npouei\yplI, He06xoi\IIMII 3a npaBIIJlHOTO II 6e30nacHo <PYHKUlloHllpaHe Ha CIlCTeMIITe 

.D:a nOi\rOTBll II pa3rJlei\a CbBMeCTHO C eKCnJlOaTaUIIOHHIlJI nepcoHaJJ nOi\p06HO BCII'IKIl 

YKa3aHllJI B PbKOBOi\CTBaTa II llHCTPYKUlIllTe 3a i\ellCTBlleTo II eKCnJlOaTaUIIJITa Ha UJIJlOTO 

06oPYi\BaHe II BCll'lKII CllCTeMll. 

He06xoi\IIMaTa i\OKYMeHTaUIIJI 3a 06Y'IeHlle i\a 6bi\e npei\CTaBeHa B 2 eK3eMnJlJIpa Ha 

xapTlleH HOCIITeJl II Ha CD Ha 6bJlrapCKII e311K. 

06Y'IeHlleTO MOlKe i\a ce nplleMe 3a 3aBbpweHo ei\Ba KoraTO CJlY)KIITeJlIlTe Ha Bb3J10lKIITeJlJI 

i\OKaJ/caT II nOJlY'IaT HerOBOTO 0i\06peHlle, 'Ie ca nplli\o611Jlll HYlKHllTe n03HaHllJI, 3a i\a 

eKCnJlOaTllpaT CllCTeMaTa 6e30nacHo II e<peKTllBHo. 

1.8. .D:oKYMeHTaUIIH 

0611fU U3UCK6anWl 

lJ,JIJlaTa i\OKYMeHTaUllJI, 113rOTBeHa II npei\CTaBeHa OT 113nbJlHIITeJlJI i\a 6bi\e Ha 6bJlrapCKII 

e311K. 

113nbJlHIITeJlJIT CJlei\Ba i\a oCllrypll onepaTIIBHII PbKOBOi\CTBa II PbKOBoi\CTBa 3a 

eKCnJlOaTaUIIJI 3a nOJl3BaHe OT KOHTpOJlllpall\1I5I II eKCnJlOaTaUIIOHHIIJI TeXHIIQeCKII nepcoHaJJ 

Ha Bb3J10lKllTeJl5I . 

.D:a ce npei\CTaBJIT xapaKTepllCTllKIITe, KJlacll<pIlKaUIlIlTe II eKCnJlOaTaUllOHHllTe OrpaHll'leHllJI 

II oc06eHocTll Ha 060pYi\BaHeTO II nOi\CllCTeMIITe. PbKOBOi\CTBaTa 3a eKCnJlOaTaUllJI i\a 

Cbi\bplKaT YKa3aHIl5I 3a pa60Ta B HOPMaJJHll II B aBapllllHll YCJlOBII5I. 

2. EJIEKTP03AXP AHBAHE 

TIlCOS e 3a HOMllHaJJHO Hanpe)KeHlle 1 O/1,SIO,4KV (TIlC). 

3axpaHBaHeTo ll\e 6bi\e Ha lOKV, OT i\BeTe CbCei\Hll nOHIl311TeJlHII CTaUllll Ha 

19/84 



npOEKT3A PA3WMPEHHE HA METPOTO B COcDlHI, TPETA METPOJIMHIHI- "6YJI. 60TEBrpA,UCKO UJOCE"-
6YJI. "BJIA)J.HMHP BA30B" - ll.EHTPAJIHA rPAtJ;CKA lJACf - IKK "OBlJA KYnEJI", nbPBH ETAn - OT KM 4+320 l{O 
KM 4+950 C EI\HA METPOCT AHI\HSI 

TOM 5 - 113HcKBaHH.H Ha B'b3JIQ)KHTeJUI. TeXHHlIeCKI1 cneumpHKaUHI1 

llaCT 5,4 - EJIeKTpHlieCKH CHCTeMH 11 HHCTaJIaUHH 

3axpaHBaHeTO Ha nOI\BI-DKHI1Te CbCTaBI1 ce OCblI\eCTB5IBa qpe3 KOHTaKTHa MpelKa C 

nOJlOlKl1TeJlHa nOJl5lpHOCT, pa3nOJlOlKeHa B ropHaTa qaCT Ha T)'HeJla Ha),( cpe),(aTa Ha BCeKI1 OT 

KOJlOB03I1Te .. TOKocHeMaHeTO ce oCblI\eCTBHBa OT TOKOnpl1eMHI1K Ha nOKpl1Ba Ha BarOHa. 

XO),(OBI1Te peJlcl1 ca C OTpl1l.,aTeJlHa nOJlHpHOCT 11 ca l-I30Jll1paHI1 OT KOHCTPYKl..\I151Ta. 

HanpelKeHl1eTO Ha KOHTaKTHaTa peJlca ce no),(aBa OT CI1CTeMa DC B TIlC qpe3 TYHeJlHl-I 

lIIKa<jloBe. BceKl-I ceKTop OT KOHTaKTHaTa MpelKa MelK),(Y H5IKOJIKO MeTpOCTaHl..\1111 B HopMaJJeH 

pelKI1M ce XpaHI1 napaJJeJlHO OT ),(Be nOCJle),(OBaTeJlHI1 TIlC. B aBapl1eH pelKl1M CI1CTeMaTa DC 

B e),(Ha TIlC Tp5l6Ba)'(a OCl1rypHBa caMOCTOHTeJlHO 3axpaHBaHe Ha CblI\I1Te CeKTOpl1. 

C06CTBeHI1Te HylK)'(l-I Ha MeTpOCTaHl..\I1HTa 11 npl1J1elKalI\l1Te H TYHeJlHI1 yqacThl..\11 ce 3axpaHBaT 

OT Cl-ICTeMa HH Ha TIlC. 

BCI1QKI1 Ka6eJll1 ca Me),(HI1, C 1130Jlal..\I1H Heno),(),(bplKalI\a ropeHeTO. 

2.2. 06XBaT 

Ta311 maBa Kacae CJle),(HI1Te ),(eHHOCTI1: 

- 3axpaHBaHe C 2 Ka6eJlHI1 Bpb3KI1 CpH10KV Ha TIlC 05, pa3nOJlOlKeHa B MeTpOCTaHl..\I1H 05. 

3axpaHBaHeTo ce 6a3l1pa Ha eHepmHHl-I pa3QeTI1 3a 061I\I1Te nOTpe6HBaHI1 MOII\HOCTI1 OT 

eHepmHHaTa CI1CTeMa Ha MeTpOCTaHl..\l-IHTa 11 He06xo)'(I1MI1Te MI1HI1MaJJHI1 CeQeHl-IH Ha 

Ka6eJlHI1Te Bpb3KI1. 

- HacTpoHKa Ha 3alI\I1TI1Te Ha cTpaHa 10KV B TIlC, no OT),(eJlHl-I npOeKTI1, KOI1TO ),(a ce 

cbrJlacYBaT C eKCnJlOaTal..\I151Ta. 

- Pa3pa60TKa Ha CI1CTeMa Ha nOCT05lHHO-TOKOBO eJleKTp03axpaHBaHe DC l3axpaHBaHe Ha 

KOHTaKTHa peJlca/, BKJlIOQI1TeJlHO THrOBI1 l-I3QI1CJleHI151 C ),(OKa3BaHe He06xo)'(I1MocTTa OT 

T5IroBI1 arperaTI1 Ha CbOTBeTHI1Te nO),(CTaHl..\l1l-1. 

- 3alI\I1THI1 MepKI1 3a eJleKTp06e30nacHocT B nrOBaTa MpelKa - CI1CTeMa 3a KopnycHa 3alI\I1Ta 

11 CI1CTeMa 3a 3alI\I1Ta Ha nbTHI1l..\I1Te OT npeHanpelKeHl1l1, 3a3eMI1TeJlHl-I MepOnpl151Tl-IlI 11 )'(p. 

- CI1CTeMa 3a KOHTPOJI 11 OrpaHI1QaBaHe Ha eJleKTpOKOp031111Ta OT 6J1YlK)'(aelI\l1 TOKOBe. 

MaJJKI1 ),(OBbplIlI1TeJlHI1 11 cnOMaraTeJlHI1 ),(eHHOCTI1, cBbp3aHI1 C OKOHQaTeJlHOTO 

OKOMnJleKTOBaHe Ha CI1CTeMI1Te. 
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npOEKT 3A PA3111HPEHHE HA METPOTO B COCJ>IUI, TPETA METPOJIHHIUI- "EYJI. EOTEBrPAllCKO LUOCE"­
EYJI. "BJIAD;HMHP BA30B" - UEHTPAJIHA rPA.uCKA 1.JACT - IKK "OB1.JA KYflEJ]", flbPBH ETAn - OT KM 4+320.uO 
KM 4+950 C E.uHA METPOCT AHUIHI 

TOM 5 - 113HcKBaHHH Ha Bb3JIO:tKl1TeJIH. TeXHW·leCKH CneUHcpHKaUHH 

qaCT 5,4 - EJIeKTpH4eCKH CHCTeMH 11 l1HCTaJIaUHH 

2.3. CnenlfljlH'IHII 11311CKBaHHSI Ha Bb3JIOmllTeJISI 

2.3.1. YCJIOBH~, C KOHTO H3nbJ1HHTeJ1a Tp~6Ba!la ce cbo6pa:m: 

H3nbJ1HIITeJ1~T Tp~6Ba !la ce cbo6proH C Onpe!leJ1eHHTe B ApXHTeKTypHaTa '-IaCT nOMelfieHH~ 

3a TI1C 05 MeCTOn0J10lKeHHe, proMepH H KOHqmrypaL\H~. 

TI1C 05 !la e pron0J10lKeHa B CneL\HaJ1Ha caMOCTO~TeJ1HO o6oco6eHa '-IaCT Ha CbOTBeTHaTa 

MeTpOCTaHL\H~, C KOHTPOJ1 Ha !lOCTbna. 

CbCTOH ce OCHOBHO OT TpH nOMelfieHH~l3oHH/, OT!leJ1eHH H H30J1HpaHH B3aHMHO e!lHa OT 

!lpyra H OT MeTpOCTaHL\H~Ta. 

B e!lHOTO nOMelfieHHe ce pronOJ1araT TpaHcqlOpMaTopHTe, BbB BTOPOTO - pronpe!leJ1HTeJ1HHTe 

ype!l6H, a TpeToTo e 3a Ka6eJ1HHTe proBO!lKH. 

TI1C 05 Tp5I6Ba !la HMa caMOCTO~TeJ1Ha BeHTHJ1aL\l1ll, He3aBHCHMO !laJ1H nOMelfieHHeTO C 

BeHTHJ1aL\HOHHOTO 06opY!lBaHe e BbTpe HJ1H H3BbH o6oco6eHaTa '-IaCT 3a TI1C. 

Ka6eJ1HH~T eTall( CJ1ylKH 3a nOJ1araHeTO Ha Ka6eJ1HTe 3a BbTpewHHTe H BbHWHHTe Ka6eJ1HH 

Bpb3KH Ha TI1C. He ce !lOnYCI<a TpaH3HTHo npeMHHasaHe Ha Ka6eJ1H OT !lpyrH HHCTaJ1aL\I1H. 

BceKH wKacp OT pronpe!leJ1HTeJ1HHTe ype!l6H B TI1C HOCH npe!lBapHTeJ1HO onpe!leJ1eH 

!lHCne'-lepCKH HOMep. ,D,Hcne'-lepCKHTe HOM epa ca 3a!lbJ1lKHTeJ1HH H Tp~6Ba !la ce cnroBaT 3a 

SC~Ka TI1C. CblfiHTe ca nOCO'-leHH Ha e!lHOJ1HHeHHHTe cxeMH Ha npOeKTa. 

TeXH0J10rHQHHH npOL\ec Ha TI1C e aBTOMaTH3HpaH H ce OCblfieCTB5IBa '-Ipe3 TeJ1eynpaBJ1eHHe 

OT u,gn, KoeTO npeMaXBa Heo6xo!lHMOCTTa OT nOCT05IHeH 06CJ1YlKBalfi nepCOHaJ1. 

2.4. H311CKBaHliSI 3a npoeKTllpaHe 

2.4.1. CneL\H<bHQHH H3HCKBaHH~ KbM npoeKTa 

H3nbJ1HHTeJ1~T !la HanpaBH Heo6xo!lHMHTe npe!lBapHTeJ1HH H3QHCJ1eHH5I 3a npaBHJ1HH~ H360p 

Ha CbOPblKeHH~Ta H Ka6eJ1HTe. 

I1poeKTHaTa !lOKyMeHTaL\H~ !la Cb!lbplKa nO!lP06HO onHcaHHe Ha CbOPb)KeHH~Ta H 

anapaTypaTa, nO!lp06HH !laHHH 3a eJ1eKTpOTeXHHQeCKHTe napaMeTpH, KaKTO H cxeMH. 

,D,a 6b!laT nOCO'-leHH ra6apHTHTe Ha CbOPblKeHH~Ta H H3HCKBaHH~Ta KbM MOHTalKa HM. 

Ha apXHTeKTypHHTe '-IepTelKH !la ca HaHeceHH MeCTaTa Ha CbOPblKeHH~Ta, Ka6eJ1HHTe TpaCeTa 

H Ka6eJ1HH npeXO!lH. 

,D,a HMa MOHTalKHH cxeMH 3a npHCbe!lHH~BaHe Ha Ka6eJ1HTe KbM CbOTBeTHHTe Ta6J1a H 

CbOPblKeHH~. 

,D,a ce !la!le cneCHcpHKaL\H~ Ha Ka6eJ1HTe no BH!l H !lbJ1lKHHH 3a CbOTBeTHHTe CHCTeMH. 
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IIPOEKT 3A PA3lI1HPEHHE HA METPOTO B CO<DIUI, TPETA METPOJIHHHJI- "IiYJI.IiOTEBrPALlCKO 1II0CE"­
IiYJI. "BJIAi\IIMIIP BA30B" ·l\EHTPAJIHA rpAi\CKA qACT ·lKK "OBqA KynEJI", n'hPBII ETAn· OT KM 4+320 i\0 
KM 4+950 C Ei\HA METPOCTAHl\lIl1 

TOM 5 - 113HcKBaHHSI Ha Bb3J1Q)KHTen5l. TeXHHlJeCKH cneumimKaUI-lH 

qaCT 5.4 - EneIITpHlJeCKH CHCTeMH H HHCTanaUHH 

B npoeKTIITe i\a ce npei\BIli\lIT BCllqKll Heo6xoi\IIMII i\On'hJIHllTeJIHll MaTepllaJIll 3a 

cTpOllTeJIHO-MOHTalKHllTe II nycKoBO-HaJIai\'hqHllTe i\eliHOCTll, KOllTO He ca onllcaHll 

nOi\p06HO B Talll rJlaBa. 

,[(a 6'hi\e 113rOTBeH OTi\eJleH npoeKT 3a HaCTpoliKa Ha 3all.\IlTHTe. 

2.5. IhucKBaHuH 3a U3nbJIHeHlle 

2.5.1. 11311cKBaHllll K'hM apXllTeKTypHO-CTpOllTeJlHaTa qaCT Ha TOC 

MelKi\Y nOMell.\eHliJlTa Ha TOC Tp1l6Ba i\a llMa MeTaJIHll BpaTll, qllllTO nOCOKa Ha OTBapliHe e 

C'h06pa3eHa C 113HCKBaHllllTa Ha Hapei\6a3 YEYEJI II Hapei\6a 13- 1971 COHOBT. 

B'hHWHaTa BpaTa Ha TOC Tp1I6Ba i\a e MeTaJIHa, 3aKJIlOqBaeMall i\a ce oTBapli B nOCOKa 

HaB'hH. BpaTaTa i\a 6'hi\e C KOHTPOJI Ha i\Ocnna. 

TOC Tp1l6Ba i\a llMa BpaTa C paMna K'hM KOJlOB0311Te C nOi\XOi\lIll.\1l ra6apllTll 3a 

BKapBaHe/1l3KapBaHe Ha C'hOp'hlKeHllllTa. J.-l3n'hJlHllTeJlllT i\a C'h06Palll ra6apllTllTe Ha Talll 

BpaTa/oTBop C MaKCllMaJIHllTe palMepll Ha C'hOp'hlKeHllllTa. 

TIpeMllHaBaHeTo Ha Ka6eJlllTe OT Ka6eJlHllll KOJleKTOp npe3 nOi\OBaTa nJloqa Ha nOMell.\eHllllTa 

Ha TOC ll.\e CTaBa npe3 OTBOPll, c'h06paleHll C i\aHHllTe 3a ra6apllTllTe II palnOJlQ)KeHlleTo Ha 

C'hOp'hlKeHllllTa, KOllTO ll.\e ce 113n'hJlHlIBaT B cTpOllTeJlHaTa qaCT. 

PalMepllTe H palnOJlOlKeHHeTo Ha KOHCTPYKTllBHHTe OTBOpll 3a C'hOp'hlKeHllllTa B nOi\a II 

CTeHllTe Tp1l6Ba i\a ca HaHeceHll II B qePTelKllTe Ha eJleKTpOqaCTTa, II i\a ca C'h06pa3eHll C 

i\oroBopeHoTo 060PYi\BaHe. 

TpaHc<jJopMaTopHTe Tp1l6Ba i\a ca MOHTHpaHll B npei\nalHa KJleTKa, qllllTO BpaTa i\a llMa 

6J10KllpOBKa cpell.\Y OTBapllHe npll BKJllOqeH TpaHc<jJopMaTOp. BllCOqllHaTa Ha KJleTKaTa i\a 

6'hi\e MllHllMYM I, 70m. CTeHllTe Ha KJleTKaTa i\a n03BOJlllBaT JleCeH i\eMOHTmK. 

0POXOi\IlMllllT Ka6eJleH KOJleKTOp Ha TOC ll.\e CJlY)Kll 3a nOJlaraHeTO Ha Ka6eJlllTe 3a 

B'hTpeWHH Bp'h3KH MelKi\Y C'hOp'hlKeHllllTa B TOC H 3a lli\Ball.\IlTe/1l3J1113all.\IlTe Ka6eJlll K'hM/OT 

TOe. 3a Hero 113n'hJlHllTeJlllT i\a npei\Blli\1l Heo6xoi\IlMllll 6poli HOCaqll II palnOJlOlKeHlleTo 

llM. TIPOXOi\IlMHlIT Ka6eJleH KOJleKTOp Ha TTIC i\a 6'hi\e OTi\eJleH H nO)fmpOll30JlllpaH OT 

Ka6eJlHllTe nOi\BaJIll Ha CTaHl\HlITa H i\a HMa caMOCT0llTeJleH i\Ocnn npe3 nOMell.\eHHlITa Ha 

TOC. 

2.5.2. 113HcKBaHHlI K'hM 06opYi\BaHeTO 

PalMepHTe Ha ypei\6HTe i\a ca c'h06paleHH C palMepHTe Ha nOMell.\eHHlITa H H311CKBaHHTe 

OTCTOllHHlI. 
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IlPOEIIT3A PA3111HPEHHE HA METPOTO B COct>U$I, TPETA METPOJIHHIUI- "EYJI. EOTEBrPAl{CI(O lllOCE"­
IiYJI. "BJIAI\IIMIIP BA30B" - UEHTPAJIHA fPAI\CKA 'IACT -lKK "OB'IA KynEJI". n'hPBII ETAn - OT KM 4+3201\0 
KM 4+950 C EI\HA METPOCT AHUIISI 

TOM 5 - H3l1CKSaHHJI Ha B'h31IO)l{I1TeJUI. TexHw.J:ecKH cneumtmKaUHH 

qaCT 5.4 - ElIeIITpw.J:ecKH CHCTeMH H HHCTaJIaUHH 

BCII'IKII B'hBOI\II II 113BOI\II Ha c'hOp'h)!(eHIIHa I\a 6'hl\aT OTI\OJIY 

BCH'IKII Bp'h3KH MelKI\Y OTl\eJlHHTe ypel\611 11 TpaHC<jJOpMaTOpl1l\a 6'hl\aT Ka6eJlHH. 

ITpl1 nOpb'lKa Ha 060PYI\BaHeTO H3nbJlHI1TeJl»T no eJleKTpO'laCTTa I\a I\al\e Ha 3aBOl\a­

npOH3BOl\I1TeJl I1H<jJopMaUI1» 3a Ce'leHI1»Ta 11 Tl1nOBeTe Ka6eJll1 OT npOeKTI1Te 3a cxeMHOTO 

06Bbp3BaHe Ha 'IaCT CpH C 'laCT HH 11 'laCT DC, He06xol\I1Ma npl1 npOeKTl1paHeTO Ha 

CbOTBeTHI1Te cBbp3BalI\I1 eJleMeHTI1 B OTl\eJlHI1Te lllKa<jJOBe 11 CbOpb)!(eHI1». 

060PYI\BaHeTO B TITC lI\e pa60TH npl1 CJlel\HI1Te YCJlOBI1»: 

MOHTall( Ha 3aKpHTo 

TeMnepaTypeH I\l1ana30H OT _50 1\0 +400 

Hal\MOpCKa BHCO'lI1Ha H= I OOOM 

OTHOCHTeJlHa BJlalKHOCT hr 80% 

2.5.3. 113I1cKBaHH» KbM Ka6eJll1Te 

Ka6eJll1Te B nOI\BaJla Ha TITC lI\e ce nOJlaraT Ha MeTaJlHI1 HOCa'll1 11 KOHCTPYKUI1I1, no OTl\eJlHI1 

TpaceTa B 3aBHCHMOCT OT Bl1l\a Ha Hanpell(eHHeTO H npel\Ha3Ha'leHl1eTO Ha Ka6eJla, KaTO ce 

Cna3BaT H3HCKBaHI1lITa 3a MI1HHMaJJHI1 pa3cTo»HI1» Me)!(I\Y T»X. 

Ce'leHl1eTO Ha Ka6eJll1Te I\a 6bl\e H36paHo cb06pa3HO 113'1I1CJleHH»Ta 3a TOBapl1Te B 

CbOTBeTHaTa JIHHI1H. 

Ka6eJlHaTa apMaTypa I\a CbOTBeTCTBa Ha THna 11 Ce'leHl1eTO Ha Ka6eJla 11 I\a e CbrJJaCYBaHa C 

np0I13BOI\HTeJl» Ha 060pYI\BaHeTO 3a CbOTBeTHaTa PY. 

Ka6eJlHTe I\a 6bl\aT 3a eKCnJlOaTaUI1» npl1 TeMnepaTypH Ha oK.cpel\a OT -30 1\0 +50°C. 

MaKCI1MaJJHO 1\0nycTHMa pa60THa TeMnepaTypa 90°C. 

MaKcHMaJJHO 1\0nYCTHMa TeMnepaTypa Ha Harp»BaHe Ha npOBOI\HMHTe lI(11J1a B pelKHM Ha K.C. 

+250 °C ISs. 

2.6. M3ucKBaHuIl 3a KaqeCTBO 

TITC I\a 6bl\e He06cJlY)!(BaeMO, C BHCOKa eKCnJlOaTaUHOHHa Hal\e)!(I\HOCT. 

Pa3npel\eJlHTeJlHI1Te ypel\6H 10KV; 0,4/0,23KV, TpaHc<jJopMaTopHTe 11 THOBHTe H3npaSI1TeJll1 

I\a I1MaT cepTH<jJHKaT OT np0I13BOI\I1TeJl» no EN IS0900 I HJlH eKBI1BaJJeHTeH. 

PY DC Tp»6sa I\a oTrosapSl Ha 113HCKBaHH»Ta Ha EN50123-6 HJlH eKBI1BaJJeHTeH. 

06cJlY)!(SaHeTO Ha THOBHTe ll3npaBHTeJlH I\a 6bl\e MI1HI1MaJlHO, I\a n03BOJl»saT 6bP3 11 JleCeH 

peMOHT. 

3ary6HTe Ha MOlI\HOCT npH K.C. 11 n.x. Ha TpaHc<jJopMaTopHTe I\a ca MI1HHMaJJHH. 
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npOEKT3A PA311IHPEHHE HA METPOTO B CO<l>Hjj, TPETA METPOJIHHHjj - "6YJI. 60TEBrPA):(CKO mOCE"­
EYJI. "BJIA.Il.HMliP BA30S" ~ I.J,EHTPAJIHA rPA!J;CKA lfACf - ')1m: "OBtIA KYllEJI", llbPBH ETAn - OT KM 4+320 aD 
I(M 4+950 C Ell,HA METPOCT AHU,IHI 

TOM 5 - 113HcKBaHHn Ha Bb3JIOJKHTemI. TeXHHl.JeCKH cneumIHiKaW'H! 

LJacT 5.4 - EneKTpHlJeCKH CHCTeMH H HHCTaJIaUHH 

HHBOTO Ha wYMa ):(a e nO-MaJIKO OT 70 dB. 

CbOpb)KeHHllTa ):(a 6b):(aT C MHHHMaJIHH proMepH, KOMnaKTHH. 

CHcTeMaTa 3a ynpaBJleHHe ):(a oTroBapll Ha HaJIO)](HJlH ce HHAYCTPHaJIHH HOpMH. 

Ka6eJlHTe Aa 6bAaT H3nHTaHH 3a CbOTBeTCTBHe C H3HC](BaHHllTa Ha cTaHAapTHTe, KOHTO ce 

OTHaCllT 3a TllX (cepTH(pHKaT, H3AaAeH OT ynbJlHOMOll\eHHTe opraHH B cTpaHaTa -

npOH3BoAHTeJlH HJlH OT aKpeAHTHpaHH B Me)](AYHapoAeH Mall\a6 113nHTaTeJlHa OpraHl13al(Hll 

HJlH Jla60paTopHll). 

2.7. Ona3BaHe Ha OIWJlHaTa cpe):(a, 6e30nacHocT, XllrlleHa Ha TpYila II nOllcapHa 

6e30nacHocT 

Yi3nbJlHHTeJlllT Tp1l6Ba Aa BKJl104H B npoeKTa H AOCTaBH BCH4Kl1 He06xoAHMH cpeAcTBa 3a 

oCHrypllBaHe 6e30nacHocrra Ha nepCOHaJIa npH Onepal(HH C eJleKTpH4eCKl1Te CHCTeMH. 

CnHCbK C MHHHMaJIHO H3HCKBaHHTe cpeACTBa 3a 6e30naCHOCT ca AaAeHH B npHJlO~CeHHe A. 

Yi36poeHHTe cpeACTBa Aa ce AonbJlHllT H aKTYJlH3HpaT B npol(eca Ha npoeKTHpaHe, KaTO 

KOJlH4eCTBaTa OT BceKH BHA 6bAaT cbo6proeHH C HY)[CAHTe Ha CbOTBeTHaTa TnC H C 

H3HCKBaHHllTa Ha npaBHJlHHKa no 6e30naCHocrra Ha TpYAa npH eKCnJlOaTal(Hl! Ha 

eJleKTpH4eCKH ypeA6H H CbOpb)l(eHHll H HapeA6a 13 - 1971 3a cnHOEn. 

Yi3nbJlHHTeJll!T Tpl!6Ba Aa cnroBa H3HCKBaHHllTa 3a onroBaHe Ha OKOJlHaTa cpeAa npH 

npoeKTHpaHeTO H H3nbJlHeHHeTO Ha BbHlliHHTe Ka6eJlHH 3axpaHBaHHl!, B CbOTBeTCTBHe c 

HapeA6a N2 4 3a Ol(eHKa Ha Bb3AeHcTBHeTo BbPXY OKOJlHaTa cpeAa. BCH4KH MepKH no 

onroBaHeTo Ha OKOJlHaTa cpeAa Aa 6bAaT onHcaHH B OTAeJlHa 0611CHHTeJlHa 3anHCKa KbM 

npoeKTa. 

2.8. HHTepfjJeiicH 

BbHWHHTe HHTepfjJeHcH Ha CHCTeMaTa 3a eJleKTpOCHa6AllBaHe ca OIlHcaHH B npHJlo)lCeHHe B 

CllHCblCbT C I1HTepcjJeHcH B llpHJlO)l(eHH>ITa He e H34epllaTeJleH H e Heo6xOAHMO Aa 6bAe 

AOllbJlHeH OT Yi311bJlHHTeJll!. 

2.9. IIpo611, H3nllTaHHH II nplleMaHe 

Yi311bJlHHTeJlllT Tp1l6Ba Aa oCHrypH H H311bJlHH BCH4KH TeCTOBH llpOl(eAypH 3a BCH4lCH BHAOBe 

CHCTeMH. 

3roeMHTeJlHaTa HHCTaJIal(l111 Aa 6bAe H311HTaHa 3a oCHrypeHa eJleKTpH4eclCa Bpb3Ka Me)I(AY 

OTAeJlHHTe H lCOMllOHeHTH H CToHHocrra Ha HMlleAaHca. 
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npOEKT 3A PA31I1HPEHHE HA METPOTO B CO<l>HSI, TPETA METPOJlHHHSI- "6YJI. 60TEBrPAJlCKO 1II0CE"-
6YJ]. "BJIA.lI.HMHP BA30B" - Ll.EHTPAJIHA rPA,UCKA l{ACT - ')IIK "OBlIA KYnEJI", n'hPBI1 ETAn - OT I'M 4+320 llD 
KM 4+950 C EJIHA METPOCTAHUlUI 

TOM 5 - 113HcKBaHHx Ha Bb3JlO)KHTeJUI. TeXHHlleCKH cneUH<pHKaUHH 

4acT 5.4 - EJleKTpH'leCKH CHCTeMH 11 HHCTanaUliH 

CJleJl npOBelKJlaHeTO Ha H3n1naHHSlTa BCI1'1KH C"bOp"blKeHI1S1 TpSl6Ba Jla ca Han"bJlHO rOTOBI1 3a 

pa60Ta B eKCnJlOaTaUI10HHI1 YCJlOBI1S1. 

2,10, CHCTeMa 10 KV 

2.10.1. 

CI1CTeMaTa 10K Vel -Ba KaTerOpl1S1 Cl1rypHocT Ha 3axpaHBaHe, 1II11HHaTa CI1CTeMa Ha 

pa3npeJlenHTenHI1Te ypeJl611 10KV e CeKUI10Hl1paHa. 

TIpeBKJlIO'IBaHeTO Ha CeKUl1l1Te K"bM OTJleJlHI1Te 3axpaHBaHI1S1 OT rpaJlCKa nOJlCTaHUI1S1 I1nl1 

K"bM 3axpaHBaHe OT C"bCeJlHa MeTpOCTaHUHSI CTaBa OT JlHCne'lep. He ce JlOnycKa ABP. 

BCSlKO none OT CHCTeMaTa HOCH onpeJleneH JlHCne'lepCKI1 HOMep, eJlHaK"bB 3a BCH'IKI1 

MeTpOCTaHUHH. 

2.10.2. 06xBaT 

Ta3H TO'lKa Kacae BCH'IKI1 JlellHOCTH no 3axpaHBaHeTO 11 pa3npeJleneHHeTo Ha cTpaHa 10K V. 

2.10.3. CneUl1aJIHH 11311CKBaHHSI Ha B"b3nmKI1TeJJSI 

TIpl1 113'1I1CneHI1S1Ta Ha HaTOBapBaHI1S1Ta 11 TOKOBeTe Ha K.C. Ha 111I1HI1 10KV B TTIC 

Opa3MepSiBaHeTo Ha C"bOp"blKeHI1S1Ta Jla ce c"bo6pa311 C KpallHI1S1 nepl10Jl Ha eKCnnOaTaUI10HHO 

HaToBapBaHe 11 C aBapl1HHI1Te pelKl1MI1. 

HacTpoHKI1Te Ha 3aLUI1TI1Te )l,a oTroBapSlT Ha HaToBapBaHI1S1Ta 11 TOKOBeTe Ha K.C. K"bM 

MOMeHTa Ha nycKaHe Ha Y'laCT"bKa B eKCnnOaTaUI1S1 11 )l,a ca c"b06pa3eHI1 C"bC napaMeTpl1Te Ha 

HacTpoHKa Ha C"bLUI1Te B C"bOTBeTHaTa rpa)l,CKa nO)l,CTaHUl1Jl 11 C"bCe)l,HI1Te TTIC. 

BCSlKa TTICII1C TpSl6Ba )l,a 6"b)l,e CB"bp3aHa C )l,BeTe H C"bCe)l,HI1 TTICII1C C no )l,Be Ka6enHI1 

Bp"b3KI1 10KV. 3a peaJII1311paHeTo Ha Te311 Bp"b3KI1 B"bB BCSlKa CeKUI1S1 10KV TpSl6Ba)l,a I1Ma no 

e)l,HO none, 06opY)l,BaHO KaTO B"bBO)l,/113BO)l, K"bM C"bCe)l,HaTa TTIC/TIC. 

2.10.4. vl3l1cKBaHI1S1 K"bM PY 10KV B TTIC 

WI1HHaTa CI1CTeMa 10KV )l,a 6"b)l,e CeKUI10Hl1paHa, KaTO BCSlKa CeKUI1S1 Ha PYIOKV TpSl6Ba )l,a 

I1Ma no e)l,Ha Bp"b3Ka Ha IOKV K"bM C"bOTBeTHaTa CeKUI1S1 Ha C"bCe)l,Ha TTIC/TIC. 

B HOpMaJIeH pelKl1M Ha pa60Ta )l,BeTe CeKUl111 TpSl6Ba )l,a pa60TSIT pa3)l,enHO 11 e)l,HOBpeMeHHo, 

KaTO TOBap"bT ce pa3npe)l,enSi paBHoMepHo Ha BCSlKa CeKUI1S1. 

TIpaBo )l,a npeBKJlIO'IBa CeKUl1l1Te K"bM OT)l,enHI1Te 3axpaHBaHI1S1 OT rpa)l,CKa nO)l,CTaHUI1S1 I1nl1 

K"bM 3axpaHBaHe OT C"bCe)l,Ha MeTpOCTaHUI1S1 )l,a I1Ma caMO )l,l1cne'lepa. He ce )l,OnycKa ABP. 
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npOEKT 3A PA3UIHPEHIIE HA METPOTO B CO<1>HSI, TPETA METPOJIHHHSI - "6YJI. 60TESrpA,ll,Cl{'O rnOCE"-
6YJI. "BJIA)lHMHP BA30B" ·l(EHTPAJIHA fPA)lCKA 'IACT .)1(1( "OB'IA KyrrEJI", rrbPBH ETArr· OT KM 4+320)lO 
KM 4+950 C E)lHA METPOCTAHl(H$I 

TOM 5 - 113HcKBaHlui Ha Bb3JlQ)I(HTeJl5l. TeXHH4eCKH cneuH<lnlKaUHH 

4aCT 5.4 - EneKTpH4eCKH CHCTeMH H HHCTaJIaUHI-f 

BClIKa CeKl(HlI Ha PYI OKV B TIlC Tp1l6Ba )la HMa rro e)lHH TpaHcqJOpMaTOpeH H3BO)l 3a TlIrOB 

TpaHc<jJopMaTOp. 

BClII<a CeKl(HlI Ha PYIOKV B TIlC Tp1l6Ba )la HMa rro e)lHH TpaHc<jJopMaTOpeH H3BO)l 3a 

TpaHc<jJopMaTOp CH. 

MelK)lY )lBeTe ceKl(HH )la HMa Bpb3Ka 'Ipe3 MOll.\HOCTeH pa3e)lHHHTeJl. 

3a BClIKa CeKl(HlI rro OT)leJlHO )la 6b)le oCHrypeHo 3a3eMlIBaHe Ha C60pHHTe lllHHH '1pe3 pb'leH 

pa3e)lHHHTeJI . 

Ype)l6aTa He Tp1l6Ba)la HMa OT)leJlHH lllKa<jJOBe 3a MepeHe. 

BceKH lllKa<jJ OT Pa3rrpe)leJlHTeJlHaTa ype)l6a )la HMa orrpe)leJleHH )lHCrre'lepCKH HOMepa, 

KOHTO ca 3a)lbJllKHTeJlHH H HOClIT orrpe.1\eJleHa HH<jJopMal(HlI CbC CJIe.1\HOTO 3Ha'leHHe: 

lllKa<jJoBe 85, 86, 87 H 88 H3rrbJlHlIBaT <jJYHKl(HHTe Ha BbBONH3BO.1\ 3a CbCe.1\HH rrOHH3HTeJlHH 

CTaHl(HH Ha MeTpoTo. 

lllKa<jJoBe 71 H 72 ca H3BO.1\H KbM TlIrOBH TpaHc<jJopMaTopH. 

lllKa<jJoBe 31 H 32 ca H3BO.1\H KbM TpaHc<jJopMaTopH co6cTBeHH HY'K.1\H 

lllKa<jJ P80 e 3a3eMlIBall.\ pa3e.1\HHHTeJl Ha c60pmfTe lllHHH Ha I-Ba CeKl(HlI. 

lllKa<jJ 80 e CeKl(HOHHpall.\ pa3e.1\HHHTeJl H 3a3eMHTeJl Ha C60pHHTe lllHHH Ha II-pa CeKl(HlI. 

06ll.\o rrpaBHJlO e, 'Ie rrOCJle.1\HaTa l(H<jJpa OT HOM epa Ha lllKa<jJ OT I-Ba CeKl(HlI e He'leTHa, a Ha 

lllKa<jJ OT II -pa CeKl(HlI e 'leTHa. 

2.10.5. v13HcKBaHHlI KbM Ka6eJlHH Bpb3KH 10KV 

Ka6eJlHTe 3a BbTpelllHH Bpb3KH MelK.1\Y Cbce.1\HH TIlC ll.\e ce rrOJIaraT rro HOCa'lH B TYHeJlHTe H 

rrO.1\BaJJHTe 

TpaceTo Ha Ka6eJlHTe CpH B TYHeJlHTe .1\a 6b.1\e Ha.1\ BCH'IKH OCTaHaJlH Ka6eJlH. 

TpaceTaTa Ha Ka6eJlHTe OT .1\Be Pa3J1H'IHI1 CeKl(HI1 .1\a ca pa3.1\eJIeHH B .1\BaTa TYHeJla KaTO 

rrpe.1\rra3Ha MlIpKa cpell.\Y rrOlKapl1. 

IlpH rrpeMHHaBaHe rrpe3 rrperpa.1\HH CTeHH I1J1H rrO.1\OBe TpHTe <jJa3H .1\a 6b.1\aT B e,1(Ha H Cbll.\a 

Tpb6a. Pa3pelllaBa ce rrpeMHHaBaHeTo Ha BClIKa <jJa3a B OT.1\eJlHa TPb6a (3a.1\bJllKHTeJlHO PVC) 

caMO rrpH B.ijH3aHeTO Ii B Ka6eJlHHlI OTceK Ha lllKa<jJa OT PYI OKV. 

2.10.6. M3HCKBaHHlI 3a H3rrbJlHeHHe 

li3'lUCllellU5llla lIal1lOeapeallU5lma U m01weeme lIa K.C. e cucmeMa IOKV 

Ce'leHHeTO Ha 3aXpaHBall.\HTe Ka6eJlH .1\a ce orrpe.1\eJlH Ha 6a3a H3'1HCJleHHlITa 3a O'laI(BaHHHlI 

06ll.\ TOBap Ha CbOTBeTHaTa TIlC/IlC B aBapHeH pelKHM, B KpaliHHlI nepHO.1\ Ha eKCnJlOaTal(HlI 

H .1\OnYCTHMa 3ary6a Ha HanpelKeHHe L'. U = 5%. 
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rrpOEKT 3A PA3111l1PEHl1E HA METPOTO B CO<l>IUI, TPETA METPOJlI1H1H1· "6YJI. 60TEBrPA!(CKO 1II0CE"· 
IiYJI. "BJlA)lHMHP BA30B" ~ lJ,EHTPAJIHA rPAllCKA lJACT M )I(K "OnlJA KYOEJI". fibPBH ETAn M OT I(M 4+320 no 
KM 4+950 C EAHA METPOCTAHUHH 

TOi\'1 5 - J.13HcKBaHlul Ha Bb3JlO){(HTeJUI. TeXHHl.JeCKH cneuH<pHKaUHH 

4acT 5.4 - EneKTpll1·lecKH CHCTeMH H HHCTIlJIaUHl1 

J1I1HeHHOTO peaKTI1BHO CbnpOTI1BJleHl-Ie CO/km) Ha Ka6eJlHaTa JlHHH~ !(a ce orrpe!(eJlH OT 

npOH3BO!(CTBeHHTe !(aHHH 3a H36paHH~ Ka6eJl. 

2.10.7. 060py,uBaHe Ha PY 10KV B TOC 

Ype!(6aTa Tp~6Ba !(a 6b!(e raJOH30JlHpaHa, pa60Tell\a B pelKHM Ha Ha!(HaJI~raHe, KaTO 

HaJI~raHeTO Ha eJleraJa e > 100 kPa. 

raJOHarrbJlHeHHTe KOHTeHHepH C SF6 !(a ca HanpaBeHH OT HepblK!(aeMa CTOMaHa. Cbll\I1Te !(a 

6b!(aT XepMeTI14HO 3aTBopeHH H !(a I1MaT !(OKYMeHTH 3a H3rrI1TaHI1~ Ha BbTpelliHO K.C. C 

eJleKTpH4eCKa Abra CbrnaCHO IEC 62271-200 HJlH eKBHBaJleHTeH, npOBeAeHI1 B 

CepTH<!lHl.\l1paHa Jla60paTopH~. Ha <jJacaAaTa Aa ca H3BeAeHH AaT411l.\11 3a HHAHKal.\H~ Ha 

HaJI~raHeTO B KOHTeHHepa. CHrHaJI 3a 113TH4aHe Ha eJleraJ Aa ce nOAaBa KbM CI1CTeMaTa 3a 

AHCTaHl.\110HHO yrrpaBJleHHe. 

rapaHTHpaHaTa CKOPOCT Ha H3TH4aHe Ha SF6 OT ra30HanbJlHeHI1Te KOHTeHHepH Aa e 

:SO. I %/roA. 

KPYIOKV Aa e 06opYABaHo C npOXOAHH 1130JlaTOpH OT JI~Ta CMOJla C MaKCHMaJlHa CTOHHOCT 

Ha 4aCTH4HI1 paJP~AH :SIOpC. 

06cJlY)KBaHeTo Ha ypeA6aTa Aa 6bAe oTrrpeA. 

Ka6eJlHI1Te npHcbeAHHeHH~ Aa ca AOCTbnHI1 OT npeAHaTa cTpaHa, Ha BHC04HHa, YAo6Ha 3a 

MOHTalK. 

YnpaBJleHl1eTO ll\e 6bAe MecTHo/AHcTaHl.\HOHHO, B CbOTBeTCTBHe C H3I1CKBaHI1~Ta B T. 

"ABTOMaTI1Ka" Ha TaJa Cnel.\I1<jJI1Kal.\H~. 

Ha <jJacaAaTa Aa e rrOKaJaHa MHeMocxeMaTa. 

IIIuHl-ta cucmekta 

HOMI1HaJlHO Harrpe)l(eHHe 

HOMMHaJleH TOK Ha lIIHHHaTa C-Ma 

HOMHHaJlHa 4eCTOTa 

10KV / KJlac Ha H30Jlal.\H~Ta 12KV 

::1000 A 

50 Hz 

TpaHHH~T TOK Ha K.C. Aa 6bAe cbo6paJeH C 1134HCJleHI1~Ta Ha HaToBapBaHHHa H TOKOBeTe Ha 

K.C. B CHCTeMa. 

C60pHHTe 1II11HH Aa HMaT onpocTeHa CMCTeMa Ha cBbp3BaHe. 

Cbll\HTe Aa 6bAaT H30JlHpaHM, MeAHI1, opaJMepeHH 3a TOK Ha K.C., CbOTBeTCTBall\ Ha 

pe3YJlTaTa OT l.\HTHpaHHTe H34HCJleHH5I. 

Anapamypa 
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npOEKT3A PA3IllHPEHHE HA METPOTO B CO<DIUI, TPETA METPOJIHHlUI- "IiYJI. IiOTEBrPA)J,CKO 1ll0CE"­
IiYJI. "BJIA)J,HMMP BA30B" - lJ,EHTPAJIHA rpA){CKA lJACT - JKK "OBlJA KynEJI", n'bPBH ETAn - OT KM 4+320110 
KM 4+950 C ElIHA METPOCT AHUM.H 

TOM 5 - H3HCKBaHI151 Ha Bb3J10JKHTeJ151. TexHHl.JeCKH cneUH<pHKaUHH 

lJaCT 5.4 - EneKTp"LJeCKH CHCTeMH H HHCTanaUHH 

AnapaTypaTa Ha B'bBO):lHHTe 3aXpaHBall\H nOJleTa B PY 10 KV Tp1l6Ba ):Ia e Opa3MepeHa TaKa, 

'Ie npH aBapHeH pelKHM l(eJlHll TOBap ):Ia MOlKe ):Ia ce noeMe OT e):lHa OT 3aXpaHBall\HTe JlHHHH 

(OT e):lHa CeKl(Hll) 3a npO):l'bJllKHTeJleH nepHO):l OT BpeMe. 

TpaHc<jJopMaTopHHTe H3BO):lHH nOJleTa ):Ia ca B3aHMHO pe3epBHpaHH H ):Ia ca Opa3MepeHH TaKa, 

'Ie BceKH OT TliX ):Ia MOlKe ):Ia noeMe l(eJlHll TOBap Ha C'bOTBeTHaTa '1aCT OT CHCTeMaTa B 

aBapHeH pelKHM. 

BHCOKOBOJlTOBHTe npe):lnaa3HTeJlH B KPYI OKV, MOHTHpaHH B H3BO):lH 3a TpaHc<jJopMaTopH 

1010,4/0,23KV, Tp1l6Ba):la MOraT):Ia ce nO):lMeHllT 6e3 H3n0Jl3BaHe Ha Cnel(HaJJH3HpaHH 

HHCTpYMeHTH. 

Ype):l6aTa ):Ia HMa Brpa):leHH eJleKTpOHHH MO):lYJlH 3a ):IHCTaHl(HOHHO ynpaBJleHHe H l(H<jJpOBa 

3all\HTa, '1HHTO ):IHCnJleH ):Ia ca H3Be):leHH Ha <jJaca):laTa. 

OnepaTHBHOTO HanpelKeHHe e 220V DC. 

,[(a HMa B'b3MOlKHOCT 3a MeXaHH'IHO BKJlIO'IBaHe H H3IUlIO'IBaHe Ha npeK'bCBa'lHTe '1pe3 6YTOHH 

Ha <jJaca):laTa, B cJlyqali Ha OTna):laHe Ha onepaTHBHoTO 3axpaHBaHe. 

Ha <jJaca):laTa ):Ia ca H3Se):leHH 6pOll'lH 3a KOMYTal(HHTe Ha npeK'bCBa'lHTe. 

Ha <jJaca):laTa):la HMa MeXaHH'IHH 3aKJlIO'IBall\H npHcnoc06JleHHll (KaTHHapH) 3a npHBO):lHTe Ha 

TpHn03Hl(HOHHHTe pa3e):lHHHTeJlH. 

MHHHMaJlHO He06xo):lHMaTa anapaTypa 3a C'bOTBeTHHTe nOJleTa Ha PYI 0 KV B TOC e ):Ia):leHa 

B m6JlH'IeH BH):I B 0pHJlOlKeHHe E. 

2.10.8. Ka6eJlHH Bp'b3KH 10KV 

I13HcKBaHHll K'bM KOHCTPYKl(HliTa H K'bM TeXHH'IeCKHTe napaMeTpH Ha Ka6eJlH 10 kV AC: 

- HOMHHaJJHO pa60THo HanpelKeHHe 12/20 kV, H3nHTaHH no 13,[(C IEC 502 HJlH 

eKBI1BaneHTeH. 

- Ka6eJlHTe ):Ia ca e):lHOlKHJlHH, MHOrOlKH'IHH C Me):lHH lKHJla, C Kp'bfJlO Ce'leHHe, C KJlaC 

Ha f'bBKaBOCT 2 no E,[(C IEC 228 HJlH eKBHBaJJeHTeH. 

- ,[(a 6'b):laT C B'bHWHa o6BHBKa C nOBHweHa YCToli'lHBOCT, Hepa3npOCTpaHliBall\a 

ropeHeTo, H3nHTaHH no MeTO):la, onHcaH B E,[(C IEC 332 - 3.C HJlH eKBHBaJJeHTeH. 

- Ce'leHHllTa ):Ia C'bOTBeTCTBaT Ha CTaH):IapTHHTe. 

- Ka6eJl'bT ):Ia HMa eKpaH OT Me):lHH JleHTH HJlH npoBO):lHHl(H, 06xBaHaTH C e):lHa HJlH 

):IBe KOHTaKTHH cnHpaJJH. 

I13HcKBaHHll K'bM Ha'lHHa Ha CB'bp3BaHe 
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npOEKT 3A PA311JMPEHHE HA METPOTO B CO<DHH, TPETA METPOJIlIHHH ~ "IiYJI.IiOTEBrPAJ1.CKO mOCE"-
6Y JI. "BJIA.1\IIMIIP BAlOB" -I.\EHTPAJIHA rPAI\CKA 'IACT -1I([( "OB'IA KynEJ!". nbPBII ETAn - OT KM 4+320 1\0 
KM 4+950 C EI\HA METPOCT AHl.\lIl1 

TOM 5 - J.13HcKBaHH5I Ha B"b3J10JKHTen5l. TexHHlJeCKH cneUH<IJHKaUHH 

qacT 5.4 - EneKTpHlJeCKH CHCTeMH H HHCTanaUHH 

Ha'lIlHbT Ha cBbp3BaHe Ha Ka6eJIIITe KbM nplICbel\lIHHTeJIHHTe llillHII Ha cbopblKeHlIlITa I\a ce 

I\al\e OT npOll3Bol\MTeJIJI Ha 060PYI\BaHeTO 3a PY 10 KV. 

2.11. CIICTeMa DC 1500 V 

2.11.1. 

CMCTeMaTa DC l.I.\e pa60TM C HanpelKeHMe Ha M3BOl\MTe Ha M3npaBMTeJIMTe Ha npB3eH XOI\ 

1650V, a HOMMHaJIHOTO HanpelKeHMe Ha I\BMraTeJIMTe Ha nOI\Bl1)KHlIlI CbCTaB e 1500V. 

PB3npel\eJIMTeJIHaTa ypel\6a e C 06l.1.\a lliMHHa CMCTeMa DC+ CJIel\ I\BaTa 3axpaHBal.l.\M BbBOl\a 

(+) OT TlIrOBMTe TOKOM3npaBMTeJIH. 

3axpaHBaHeTO Ha el\MH ceKTOp OT KOHTaKTHaTa MpelKa B HOpMaJIeH pellCMM Ha pa60Ta ce 

noeMa OT I\Be nOCJIel\OBaTeJIHH TOC, KOMTO pa60TlIT B napaJIeJI Ha cTpaHa DC. 

B aBapMeH pelKMM Ha pa60Ta TOBapbT Ha aBapMpaJIaTa TOC ce pB3npel\eJIlI Mell(I\Y I\BeTe 

CbCel\HM 

ArperaTHMTe rpynM TlIrOB TpaHc<jJopMaTop-M3npaBMTen I\a ca OpB3MepeHM TaKa, 'Ie BClIKa 

el\Ha OT TlIX I\a noeMe caMOCTOllTenHO l.\enMlI TOBap Ha CMCTeMaTa DC B CbOTBeTHaTa 30Ha 

npMl\e<jJeKTMpaHe Ha I\pyraTa rpyna MnH npM OTnal\aHe Ha TpaHc<jJopMaTopeH M3BOl\ 10 KV. 

TpaHc<jJopMaTopMTe l.I.\e pa60TlIT pB3l\enHO C MaKcMMYM 50 % HaToBapBaHe. 

BCM'IKM lliMHM Ha ypel\6aTa I\a ca MeI\HM, opa3MepeHM 3a npOXOl\lIl.1.\HlI TOK Ha ICC. 

OpeKbCBa4MTe I\a ca 6bp30l\ellcTBal.l.\M, C BpeMe Ha M3KJ1104BaHe nOI\ 10ms, MOHTHpaHH Ha 

nOI\BMlKHa KonM4Ka. 

BClIKO none OT CMCTeMaTa HOCM onpel\eneH I\MCne4epcKM HOMep, el\HaKbB 3a BCH4KH 

MeTpOCTaHI.\HII. 

Ka6enHTe ca C Mel\HO lKHno, C Mel\eH HnH aJIYMHHHeB eKpaH, MeTaJIHa 6pOHJI H C 06BHBKa no 

Bl\C IEC 332-3.C HnH eKBHBaJIeHTeH. 

CHCTeMaTa e H30nHpaHa OT 3eMlITa. 

2.11.2. 06XBaT 

B TB3H T04Ka ca l\al\eHH H3HCKBaHHlITa KbM cbopblKeHMlITa H Ka6enHTe, He06xol\HMH 3a 

3axpaHBaHe H pBlnpel\eneHHe B CHCTeMa DC Ha TOC H Ha TYHenHHTe HHCTaJIaI.\HH. 

2.11.3. Cnel.\HdlH4HH H3HCKBaHHJI Ha Bb3nOlKHTenll 

l-l3nbnHHTenJlT I\a HanpaBH H34HCneHHJI Ha HaToBapBaHHJlTa H TOKOBeTe Ha K.C. B TlIrOBaTa 

CHCTeMa DC. 
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npOEKT 3A PA3111MPEMME HA METPOTO B CO<l>MS!, TPETA METPOJIHHMS! - "6YJI, 60TEBrPAI\CKO 1II0CE"­
EY JI. "BJIA,IJ;HMllP BA30D" ~ U,EHTPAJIHA rPALJ;CKA l{ACf ~ JKK "OOllA KynEJI", n'bPSH ETAn - OT KM 4+320.nO 
KM 4+950 C EI\HA METPOCT AHUMs! 

TOM 5 -113HcKBaHIUI. Ha Bb3J10JKHTeJUI. TexHH4ecKH cneWi<pHKaUHH 

l.£aCT 5.4 - EneKTpHl.JeCKH CHCTer-.m 11 HHCTaJlaUl-iH 

ITpel\H 3anO'lBaHe Ha npoeKTMpaHeTO, e He06xol\HMO I\a ce HanpaBlIT TlIroBH H3'1HCJIeHHlI Ha 

BCH'IKH Y'IaCTbUH, He06xol\HMH 3a npaBMJIHMH H360p Ha napaMeTpH 3a CbOpb*eHHHTa H 

Ka6eJIHTe DC. 

BCH'IKH cbopb*eHHH TpH6Ba I\a 6bl\aT Opa3MepeHH 3a KpaMHHH nepHOI\ Ha eKCnJIOaTaUHOHHO 

HOToBapBaHe H I\a ca cb06pa3eHH C aBapHMHHTe pe*HMM. 

HacTpoMKHTe Ha 3aIl.\HTHTe DC TpH6Ba I\a oTfoBapHT Ha HaToBapBaHHHTa H TOKOBeTe Ha K.C. 

KbM MOMeHTa Ha nycKaHe Ha Y'IaCTbKa B eKCnJIOaTaUHH H I\a ca cb06pa3eHH CbC napaMeTpHTe 

Ha HacTpoMKa Ha CbIl.\HTe B CbCel\HHTe TITC. 

2.11.4. 

TpaHCtPopMaTOpHTe TpH6Ba I\a 6bl\aT I\Ba 6pOH. 

TpaHctPopMaTopMTe TpH6Ba I\a 6bl\aT Opa3MepeHH TaKa, 'Ie B HOpMaJIeH pell(HM Ha pa60Ta I\a 

pa60THT pa31\eJIHO H el\HOBpeMeHHO C MaKcHMYM 50 % HaToBapBaHe, a npH aBapHeH pe*I1M 

(l\etPeKTl1paHe Ha TpaHCtPopMaTOp, 113npaBI1TeJI I1JII1 OTnal\aHe Ha TpaHCtPopMaTopeH 113BOl\ B 

PY 10 KV) BCeKI1 el\I1H OT THX I\a noeMe caMOCTOHTeJIHO UeJII1H TOBap Ha I\PYrHH. 

2.11.5. THrOBI1 113npaBHTeJII1 

KbM BCeKI1 TpaHCtPopMaTOp I\a e CBbp3aH no el\I1H H3npaBI1TeJI '1pe3 Ka6eJIHa Bpb3Ka. 

B HOpMaJIeH pe*I1M Ha pa60Ta H3npaBHTeJII1Te Il.\e pa60THT C MaKcHMYM 50% HaToBapBaHe, 3a 

I\a Mo*e npH aBapl1eH pell(J1M (l\etPeKTl1paHe Ha TpaHctPopMaTop, 113npaBI1TeJI I1JII1 OTnal\aHe 

Ha TpaHctPopMaTopeH H3BOl\ B PYIOKV) BCeKI1 el\HH OT THX I\a noeMe caMOCTOHTeJIHO ueJII1H 

TOBap Ha I\PYrHlI. 

,[(a ce npel\Bl1l\HT H30JIaUI10HHH nOI\JIOll(KH MelKI\Y Kopnyca Ha 113npaBHTeJIH H nOl\a. 

2.11.6. PYDC B TITC 

H3Z1CKGGIIWl KbM 3GXpG1lGG1lemo 

3axpaHBaHeTo Ha PY DC B TITC ce peaJII1311pa '1pe3 I\Ba He3aBI1CHMH BXOl\a C Ka6eJIHa Bpb3Ka 

OT CbOTBeTHI1H THOB TOK0I13npaBHTeJI. 

CHcTeMaTa TpH6Ba I\a 6bl\e 1130JIHpaHa OT 3eMHTa. 

H3Z1CKGG1lWl KbM o6oPyoGGliemo 

HOBOCTpOllIl.\am ce CI1CTeMa DC TpH6Ba I\a I1Ma HOMI1HaJIHO Hanpell(eHHe 1500V 11 cxeMa Ha 

cBbp3BaHe CbfJIaCHO I1l\eMHI1Te npoeKTH. 

PY DC-TITC I\a I1Ma el\HH BbBOl\eH lIIKatP C I\Ba 3aXpaHBaIl.\H BXOl\a, Ha BCeKI1 OT KOI1TO I\a e 

MOHTl1paH no el\I1H MOIl.\HOCTeH pa3e1\HHI1TeJI. 

ITmocoBaTa lIIHHHa CMCTeMa Ha PY I\a 6bl\e 06Il.\a. 
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npOEK'T 3A PA3WHPEHHE HA METPOTO B COtl>l1l1, TPETA METPOJIHHl1l1- "liYJI.liOTEBrPA,1lCKO WOCE"­
liYJI. "BJINl,HMHP BA30B" - U,EHTPAJIHA rpNl,CKA 'lJACT - JKK "OB'lJA KynEJI", n'LPBfI ETAn - OT KM 4+320.ll.0 
KM 4+950 C E.ll.HA METPOCT AHU,l1l1 

TOM 5 - H3HCKSaHH5I Ha Bb3J10)f{HTeJl5l. TeXHH'-leCln1 cnewHIJHKaUHH 

LJacT 5.4 - EJleKTpH4eCKH CHCTeMH H HHCTaJIaUHH 

PYDC-TnC ,c(a MMa 'leTMpM pa60THM lllKacpa C M3BO,c(M 3a 3axpaHBaHeTO KbM KOHTaKTHaTa 

MpelKa, BceKM OT KOMTo,c(a e 060pY,c(BaH C 6bp30,c(ei1cTBal11 npaBoToKOB npeKbCBa'l. 

,[(a ce npe,c(BM,c(M e,c(MH lllKa<jJ 3a pe3epBMpaHe, 060pY,c(BaH C 6bp30,c(ei1cTBal11 npaBoToKOB 

npeKbCBa'l. Pe3epBMpal11MlIT npeKbCBa'l Tp1I6Ba ,c(a 3aMeCTBa npM Heo6xo,c(MMOCT caMO e,c(I1H 

OT pa60THMTe npeKbCBa'lM. 

npM ,c(ecpeKTMpaHe Ha HlIKOi1 OT pa60THMTe npeKbCBa'lM B PY, HerOBMTe <jJYHKl\MI1 Tp1I6Ba ,c(a 

ce noeMaT OT pe3epBMpal11MlI npeKbCBa'l. 

PYDC-TnC,c(a MMa e,c(I1H lllKacp 3a 06paTeH TlIrOB TOK, CBbp3aH C MMHYCOBaTa 111I1Ha Ha ,c(BaTa 

TOKOM3npaBMTeJllI npe3 ,c(Ba Pb'lHI1 pa3e,c(MHI1TeJllI. 

BClIKO nOJle OT CMCTeMaTa ,c(a HOCM onpe,c(eJleH ,c(l1cne'lepCKI1 HOMep, e,c(HaKbB 3a BCI1'lKI1 

MeTpOCTaHl\MM. Te3M HOMepa ca 3a,c(bJlll(J1TeJlHI1 11 HOClIT onpe,c(eJleHa I1H<jJopMal\MlI CbC 

CJle,c(HOTO 3Ha'leHl1e: 

WKa<jJ No 171-172 - 3aXpaHBal1111 BbBO,c(11 (+). 

WKa<jJoBe NoNo 61, 62, 63 M 64 - <jJM,c(epHI1113BO,c(11 (+). 

WKa<jJ No 65 - pe3epBI1pal11 M3BO,c( (+). 

WKacp No 173-174 e 3a Bpb3KI1 (-) C TOKoM3npaBI1TeJll1Te 11 XO,c(OBI1Te peJlCM. 

KaTo npaBMJlO OKOH'laBaI11MTe Ha He'leTeH HOMep ce OTHaClIT 3a CbopblKeHMe OT 3axpaHBaHeTo 

Ha nbT 1, a OKOH'laBaI11MTe Ha 'leTeH - Ha nbT 2. 

2.11.7. TlIroBM TPaHcdJopMaTopM 10/1,3/1,3 KV 

TpaHccpopMaTopMTe Tp1I6Ba,c(a oTroBaplIT Ha CJle,c(HMTe M3MCKBaHMlI: 

CYXM, M3nbJlHeHMe 3a TOKoM3npaBMTeJlM. 

HOMMHaJJHO HanpelKemle 10± 2x2,5%11 ,311 ,3 KV, 50 Hz 

HOMMHaJJHaTa MOI11HOCT ,c(a ce onpe,c(eJlM Ha 6a3a TllfOBMTe M3'lMCJleHMlI. 

CxeMa Ha cBbp3BaHe Dy5DdO. 

KJlac Ha OKOJlHaTa cpe,c(a E2. 

KJlMMaTM'leH KJlaC C2. 

KJlac Ha ropMMocT F 1. 

HanpelKeHMe npM ICC. ~ 4 % 

npeTOBapBaHe - 150 % 3a 2 h M 300 % 3a 1 min. 

npMcbe,c(MHlIBaHe 10 KV - ,c(OJlY, Ka6eJlHO, Cu. 

npMcbe,c(MHlIBaHe 1,3 KV - ,c(OJlY, Ka6eJlHO, Cu. 
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npOEKT 3A PA3llHIPEHlIE HA METPOTO B CO<l>HSI, TPETA METPOJlHHlUI ~ "6YJI. 60TEBrPA.lI.CKO ruOCE" ~ 
6YJI. "BJIA.lI.HMHP BA30B" ~ UEHTPAJIHA rPA.lI.CKA lJACT ~ jR'K "OBlJA KynEJI", nbPBlI ETAn ~ OT KM 4+320.ll.0 
KM 4+950 C E.lI.HA METPOCT AHUlIa 

TOM 5 - 113HcKBamUI Ha Bb3JIO)KHTemI. TexHHtJecKH cnellHCpHKallHH 

4aCT 5.4 - EJIeKTpHtJecKH CHCTeMH H HHCTanallHH 

npllCbe.1\IlHIlTeJIHIlTe WIlHIl .1\a 6b.1\aT Me.1\HIl I1JIIl .1\a ca KOMnJIeKTOBaHIl c 61lMeTaJIHil 

nJIaHKIl AI/Cu 3a .1\06pa eJIeKTp"'1eCKa Bpb3Ka KbM Me.1\HIlTe Ka6eJlIl. 

KOHCTpYK1\Il»Ta Ha HaMOTKIlTe .1\a rapaHTllpa He06pa3YBaHeTO Ha '1aCTI1'1HIl pa3p».1\1l 

.1\0 Hanpe)KeHlle 2 nbTIl nO-rOJl»MO OT HOMIlHaJIHOTO. I-13nIlTaHIl»Ta .1\a ca HanpaSeHI1 C 

1l3MepBaTeJIHa anapaTypa C '1YBCTBIlTeJlHOCT ::: 5 pc. 

ybOJIa1\IlHa Tp5I6Ba.1\a 6b.1\e OT JI»Ta BbB BaKYYM enOKCIl.1\Ha CMOJIa. ,[(a H»Ma HIlKaKBIl 

ropllMIl .1\06aBI<ll, KOIlTO npll nJlaMbK OT.1\eJI»T TOKCIl'lHIl ra30Be 11 .1\I1M. 

TpaHccpopMaTopllTe .1\a IlMaT Brpa.1\eHI1 TeMnepaTypHI1 .1\aT'IIl1\1l B HaMOTKIlTe Il 

».1\POTO. 

2.11.8. T»rOBIl 1l3npaBIlTeJIIl 

ybnpaBIlTeJIIlTe Tp5I6Ba.1\a oTroBap»T Ha CJIe.1\HI1Te 1l3IlCKBaHI1»: 

HOMI1HaJIHO nOCT05IHHO HanpelKeHlle 1500 V 

HOMIlHaJIeH TOI( - B CbOTBeTCTBl1e C 1l3'1I1CJIeHIl»Ta. 

CxeMa - 12-nYJICHIl, C .1\IlCKOBI1 .1\110.1\11 

CaMOOXJ1alK.1\all\1l ceo 

BI1COKa 113.1\Pb)!(JIIlBOCT Ha npeToBapBaHe. 

113npaBIlTeJIIlTe .1\a IlMaT 3all\IlTa Ha .1\1l0.1\HIlTe rpyml (3all\IlTa OT BbTpewHo K.C.) 

npIlCbe.1\IlH5IBaHe AC - .1\OJIy, Ka6eJIHO, Cu. 

npI1Cbe.1\I1H5IBaHe DC - .1\OJly, Ka6eJlHO, Cu 

npl1Cbe.1\I1HI1TeJIHI1Te WI1HI1 .1\a 6b.1\aT Me.1\HIl. 

,[(oCThnbT .1\0 .1\110.1\I1Te .1\a 6b.1\e OT npe.1\HaTa cTpaHa. 

KopnycbT Ha 113npaBIlTeJl» Tp»6Ba.1\a 6b.1\e 1130JIl1paH cnp»Mo 3eM» 11 cBbp3aH KbM 

WIlHaTa 3a I13paB»BaHe Ha nOTeH1\llaJIa npe3 YCTPOtlCTBOTO 3a KopnycHa 3all\IlTa, 

HaMllpall\O ce B nOJIeTO 3a 06paTeH T5IrOB TOK. 

2.11.9. 060py,uBaHe Ha PY DC B TnC. 

060pY.1\BaHeTO Ha pa3npe.1\eJII1TeJlHaTa ype.1\6a .1\a 6b.1\e B MeTaJIHIl wKacpoBe, CbC CJle.1\Hl1Te 

l13l1CKBaHl1»: 

- lilKacpoBeTe .1\a 6b.1\aT pa3.1\eJIeHl1 Ha OT.1\eJIHl1 OTCe1\11 (3a C60pHaTa Wl1Ha, 3a 

Ka6eJlHl1Te np"Cbe.1\"HeH"5I, 3a 6bp30.1\etlcTBall\l1» npeKbCBa'l, 3a anapaTypaTa HH), 

KaTO no T03l1 Ha'll1H .1\a ce OrpaHl1'1aT nOCJle.1\CTBl1»Ta OT aBap"". 

- KOJIl1'1KaTa C 6bp30.1\etlcTBall\l1» npeKbCBa'l .1\a MOlKe JIeCHO .1\a ce l13.1\bpnBa OT 

wKacpa. 
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npOEKT 3A PA3lUHPEHlIE IIA METPOTO B CO<l>lIlI, TPETA METPOJllllIlIlI- "EYJI. EOTEBrPALlCIW 1U0CE"­
EYJI. "BJIA)J,IIMllP BA30S" - UEHTPAJIHA rPA)J.CKA lJACT - lInc "OStIA KynEJI", nbPBII ETAn - OT KM 4+320 AD 
KM 4+950 C E.I1.HA METPOCTAHl.1,HH 

TOM 5 - H3HCKBaHH5I Ha B'b3J1oIKHTeml. TeXHH4eCKH cneUl1cpHKaUHI1 

4acT 5.4 - EJleKTpH4eCICH CHCTeMH 11 HHCTanaUHl1 

- OPH eLlHaKBo npeLlHmHa4eHHe, KOJIll4KllTe C npeKbCBa411Te Tp1l6Ba Lla ca 

- I1PH nOJIO)KeHHe "pa60THO" 11 nOJIO)KeHHe "KOHTPOJIHO" KOJUr4KaTa Ha 

6bp30LleHCTBall.\IUI npeKbcBa4 Lla ce HaMllpa 113QlIJIO 3aLl 3aTBopeHa LlOJIHa BpaTa Ha 

lllKaljJa. 

- ~a llMa BI13YaJI1l3aQllll Ha ljJacaLlaTa Ha nOJIOlKeHl1e "KOHTPOJIHO". 

- KOJII14KaTa Lla MO)(e Lla ce 113BalKL\a HaBbH caMO KoraTO ll.\enCeJIbT 3a HH e 113BaLleH. 

- ~a ce npeLlBllLlllT 1130JIaQI10HHll nOLlJIo)KKI1 Me)(LlY Kopnycl1Te Ha BCll4Kll 4aCTll Ha 

pmnpeLleJII1TeJIHaTa ypeLl6a II nOLla. 

lilUlIHQ cucmeAta 

BCll4KI1 111I1HI1 Ha ypeLl6aTa Tp1l6Ba Lla 6bLlaT MeLlHI1, opa3MepeHll 3a TOK Ha K.C. B 

CbOTBeTCTBl1e C pe3YJITaTI1Te OT 1134I1CJIeHHlITa. 

CJIeLl MOIl.\HOCTHHTe pmeLlI1HI1TeJII1 Ha LlBaTa BbBOLla 111I1HHaTa CllCTeMa DC(+) e 061l.\a. 

WI1HHaTa CllCTeMa DC(-) Cbll.\O e 061l.\a 

Anapamypa 

EJIeKTpl14eCKllTe napaMeTp" Ha anaparypaTa B OTLleJIHI1Te nOJIeTa Lla 6bLlaT npOeKTl1paHH Ha 

6ma pe3YJITaTI1Te OT TlIroBI1Te pm4eTll 3a Y4aCTbKa. 

OpaBOTOKOBI1Te npeKbCBa411 Lla 6bLlaT 6bp30LleHCTBall.\I1 C BpeMe Ha 113KJII04BaHe He nOBe4e 

OT 10ms, MOHTllpaHI1 Ha nOLlBI1)KHa KOJII14Ka. 

3axpaHBaHeTo Ha OnepaTI1BHI1Te Bepl1fll Lla 6bLle 220V DC. 

YpeLl6aTa Lla I1Ma BrpaLleHI1 MOLlYJII1 3a LlI1CTaHQllOHHO ynpaBJIeHHe H QHljJpoBa 3all.\llTa, 

KOHTO Lla 6bLlaT MOHTHpaHH Ha ljJacaLlaTa Ha lllKaljJoBeTe. 

~a I1Ma BrpaLleHa KopnycHa 3a1l.\11Ta. 

OOJIeTa 61, 62, 63 11 64 Lla HMaT 3all.\HTa Ha pa60THI1Te Ka6eJlH, BKJl10411TeJIHO Ka6eJll1Te 

MelKL\Y pa3eLlI1HI1TeJlI1 51 +54 11 KOHTaKTHaTa JIHHl1l1. 

MI1HI1MaJIHO H311CKBaHaTa anapaTypa, C KOllTO Lla ca 060pYLlBaHI1 nOJleTaTa, e ,1\a,1\eHa B 

Ta6JII14eH BH,1\ B OpHJIOlKeHl1e B. 

2.11.10. 060PY,1\BaHe 3a Bpb3KH KbM KOHTaKTHaTa MpelKa. 

TeXIIUqeCKU U3UCKeafl115l KbM zwwpa 3a 3axpalleaue ua KOUlllaKI11Uama JlUIIUJl: 

- E,1\HH pa3e,1\I1HI1TeJI DC, C MOTOPHO 3a,1\Bl1lKBaHe. 

- MO,1\YJl 3a QI1IjJPOBO ,1\I1CTaHQI10HHO ynpaBJIeHHe Ha ropHHlI pa3e,1\I1HI1TeJl. 
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npOEKT 3A PA3111llPEHHE HA METPOTO B CO<l>IUI, TPETA METPOJIHHll.sJ - "IiYJI, EOTEBrPA)]'CKO WOCE"­
EYJI. "BJIALJ,HMHP BA30H" - lI.EHTPAJIHA rPA)]'CKA lJACT - iKK "OBQA KynEJI". nbPBll ETAn - OT KI\1 4+320)]'0 
KM 4+950 C E)1;HA METPOCTAHlI.H.sJ 

TOM 5 - H3HCKBaHHSI Ha Bb3J10:Il<lnenSi. TexHHlJeCKH cneUHCpHKaUHH 

LfaCT 5.4 - EneKTpWlJeCKH CHCTeMH H HHCTanaUHH 

- E,lIHH pb'-leH pa3e,llHHHTeJl 3a OKbC~BaHe MelK.!1Y KOHTaKTHH~ npOBO,llHHK H XO,llOBa 

peJlca. 

- PeJle 3a KOHTPOJI HaJlH'-IHeTO Ha HanpelKeHlfe Ha KOHTaKTHI1~ npOBO,llHHK 

(IOOO"'1900V) C H3Be,lleHa cHrHaJJH3aQH~ KbM ,lIHCne'-lep. 

- EJlOKHpOBKa Ha BpaTaTa Ha WKa<jJa cpelliY OTBap~He npl1 BKJllO'-IeH pa60TeH 

pa3e,llHHHTeJl. 

- BbBON! H H3BO,llH - OT,lIOJlY - Cu. 

- CTeneH Ha 3all\HTa - IP54. 

OTBopHTe Ha npHCbe,llHHHTeJlHHTH WHHH ,lIa ca cbo6pa3eHH C 6po~ H Ce'-leHl1eTO Ha Ka6eJll1Te 

3a 3axpaHBaHe Ha CbOTBeTHH~ ceKTop OT KOHTaKTHaTa JlHHH~. 

DPH onpe,lleJl~HeTO pa3MepHTe Ha WKa<jJa ,lIa ce HMa npe,llBH,lI ra6apl1T'bT Ha M~CTOTO 3a 

MOHTallC 

TeXllUlJeCKU U3UCK6GllUR K'bM UlKacjJa 3G Cel\l./uollUpGUe 1IG K01l111G1W1HGI11G llWIUR: 

illKa<jJbT Cb,llbpll<a: 

- E,lII1H MOll\HOCTeH pa3e,llHHHTeJl DC 3a H3KJ1IO'-IBaHe no,ll TOBap, C MOTOPHO 

3a,llBHlI<BaHe. 

- MO,llYJI 3a ,lIHCTaHQHOHHO ynpaBJleHHe. 

- 113HcKBaHHHa KbM KOHCTpYKQHHa ca Cbllil1Te KaKTO B npe,llHaTa TO'-lKa. 

2.11.11. XO,llOBH peJlCH H 06paTeH T~rOB TOK. 

EpOH 11 Ce'-leHHeTO Ha MHHycoBHTe Ka6eJlH ,lIa 6b,llaT cbo6pa3eHH C eJleKTpH'-IeCKOTO 

HaTOBapBaHe B ,lIa,lleHH~ ceKTop. 

,[(a ce npe,llBIf~T Hanpe'-lHH Ka6eJlHI1 Bpb3KH MelK,lIY MHHYCOBI1Te nOTeHQHaJJl1 Ha ,lIBaTa 

KOJlOB03a (cpe,llHHTe TO'-lKH Ha ,lIpOCeJlHTe), B Cpe,llaTa Ha BceKH Mell(,l(ycTaHQHOHeH Y'-IaCT'bK. 

2.11.12. CIfCTeMa 3a 3aWHTa Ha nbTHHQIfTe OT L!OnHpHO HanpelKeHHe. 

,[(a ce npeL!BH,lI1f 3allilfTa '-Ipe3 KbCOCbeL!HHHTeJl, 3a,lleHCTBaH aBTOMaTlf'-lHO npH npeBI1WaBaHe 

,lIOnycTHMaTa CTOHHOCT Ha nOTeHQHaJJHaTa pa3J1HKa MelKL!Y XO,llOBa peJlca H 3eM~. 

KbCOCbe,llHHHTeJl~T ,lIa 6b,lle B npe,llBHL!eH OTL!eJleH WKa<jJ, B KOHTO L!a HMa anapaTypa 3a 

1f3MepBaHe, ynpaBJleHHe H ClfrHaJJH3aQH~. I1MnYJlCbT 3a 3aTBap~He Ha npeKbCBa'-la L!a ce 

nOL!aBa OT anapaTypaTa 3a CJle,lleHe Ha Hanpell(eHlfeTO Ha XO,llOBaTa peJlca. CToHHocTTa Ha 

L!OnycTIfMaTa nOTeHQHaJJHa pa3J1HKa 3a 3aL!eHCTBaHe Ha npeKbCBa'-la 11 HaCTpOHKaTa Ha 

BpeMeHaTa ,lIa ce Cbo6pa3~T C MaKCHMaJJHO L!OnycTHMaTa 6e30nacHa CTOHHOCT CbrJlaCHO 

HopMHTe. 
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npOEKT 3A PA311UIPEHME HA METPOTO B CO<DIUI, TPETA METPOJ1H.HM.H - "EYJI. EOTEBrpA)lCKO WOCE"­
BYJI. "BJlA.1l.MMHP BA30B" - UEHTPAJ1HA rPA,!l;CKA l.JACT - JI(K "OBl.JA KynEJI". nbPBM ETAn - OT KM 4+320,!l;0 
KM 4+950 C E,!l;HA METPOCT AHUMR 

TOM 5 -113HclmaHHH Ha Bb3JIOiKHTeJIH. TexHH4ecI(Ii cneumtmKaUHH 

4acT 5.4 - EneKTpH4eCKH CHCTeMH H HHCTaJIaUHH 

Ha <jJaCa.L\aTa Ha lllKa<jJa .L\a ca 113Be.L\eHl1: 

- BOJlTMeTbp 3a BI13YaJJI1311paHe Ha 113MepeHoTo Hanpe)KeHl1e Me)l(,L\Y XO.L\OBa peJlca 11 

3eMlI. 

- BpOlI'I 3a pemCTp"paHe Ha BKJlIO'IBaHl1lITa Ha npeK1,CBa'la. 

- BYTOH "6JlOKl1paH/.L\e6JlOKl1paH" 

- YKa3aHl1e 3a nOJlO)l(eHl1e BKn 11 113Kn Ha npeK1,CBa'la. 

- CBeTJlI1HHa CI1fHaJJI13aQI11I 3a aBapl1l!; 

- OnepaTI1BHOTO 3axpaHBaHe e Ha 220V DC. 

Bp1,3KI1Te Ha lllKa<jJa C XO.L\OBaTa peJlca 11 3a3eMHTeJlHaTa lllHHa .L\a ce peaJJI13HpaT '1pe3 Me.L\eH 

Ka6eJl C nO.L\XO.L\lILL(O 1136paHO Ce'leHl1e. 

2.11.13. Ka6eJlHH Bp1,3KI1 DC 

Ka6eJlHI1Te Bp1,3KI1 .L\a ce H3n1,JlHlIT C Ka6eJlH 3,6/6 KV, oTfOBaplILL(11 Ha TeXHH'IeCKI1Te 

11311CKBaHHlI B Ta311 fJlaBa. 

Ka6eJlHaTa apMaTypa .L\a C1,OTBaTCTBa Ha THna H Ce'leHHeTO Ha Ka6eJla H .L\a e C1,fJlaCYBaHa C 

np0I13BO.L\I1TeJll! Ha 060pY.L\BaHeTO 3a PY. 

I1311CK6GHllfl KbM KOHcmpYK1lu5lnlG U KbM meXUU4eCKUll1e nGpGMempu fiG KG6eflll DC: 

- HOMHHaJJHO pa60THo Hanpe)!(eHHe 3,6/6kV, 113nl1TaHI1 no B,[(C lEC 502 HJlI1 

eKBI1BaJJeHTeH. 

- B1,HlllHa 06BI1BKa C nOBI1111eHa YCTOH'II1BOCT, Hepa3npocTpaHlIBaLL(a ropeHeTo, 

113nl1TaHH no MeTO.L\a, onHcaH B ny6JlHKaQHl! B,[(C IEC 332 - 3.C HJlH eKBHBaJleHTeH 

- Ka6eJll1Te .L\a ca e.L\HO)!(I1JlHH, MHOfO)l(I1'1HH C Me.L\HH )I(I1Jla, C Kp1,fJlO Ce'leHl1e, C KJlac 

Ha fbBKaBOCT 2 no B,[(C IEC 228 I1JlI1 eKBI1BaJJeHTeH 

- Ce'leHl1lITa .L\a C1,OTBeTCTBaT Ha CTaH.L\apTHI1Te. 

- Ka6eJl1,T .L\a I1Ma eKpaH OT Me.L\HI1 JleHTH I1JlI1 npOBO.L\HI1QH, 06xBaHaTI1 C e.L\Ha I1JlH 

.L\Be KOHTaKTHI1 cnHpaJJH 

- Ka6eJl1,T .L\a I1Ma MeTaJJHa 6POHl!. 

I13UCK6GH1.I5l KbM UG411UG UG C6bp36GHe UG KG6eflU DC. 

Ha'lI1H Ha cB1,p3BaHe Ha nJlIOCOBI1Te Ka6eJll1 K1,M 3aLL(I1TI1Te: 

- EKpaH1,T Ha BCI1'1KI1 nJlIOCOBI1 Ka6eJlH OT e.L\Ha 11 C1,LL(a Ka6eJlHa Bp1,3Ka ce 06e.L\I1Hl!Ba 

11 ce cB1,p3Ba K1,M 3aLL(I1TaTa B pa3npe.L\eJlI1TeJlHaTa ype.L\6a DC. 

- BpoHlITa Ha BceKH OT Ka6eJll1Te ce cB1,p3Ba K1,M 3a3eMI1TeJlHaTa 111I1Ha Ha CTaHQHl!Ta, 

HO H3B1,H 06eMa Ha PY I1JlH Ha lllKa<jJa 3a 3axpaHBaHe Ha KOHTaKTHaTa Mpe)l(a. 
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npOEIIT 3A PA3IllllPEHlIE HA METPOTO B CO<l>IUI, TPET A METPOJIHHHJI - "6YJI. 60TEBrPA)1.CI(O lllOCE" -
6YJI. "BJIA)1.IIMIIP BA30B" - U,EHTPAJIHA rPA)1.CKA qACT - '}KK "OBqA KYnEJI", n'bPBH ETAn - OT K1\1 4+320)1.0 
KM 4+950 C E)1.HA METPOCT AHUHJI 

TOM 5 - H3HCKBaHH5I Ha Bb3JlO)KHTeJ151. TeXHH'-leCKH CneUH(pHKaUHH 

4acT 5.4 - EJIeKTpHqeCKH CHCTeMH H HHCTaJIaUHH 

MIIHYCOBIITe Ka6eJlII He ce CBbp3BaT KbM Te311 3all1l1TII. 

2.11.14. ABapIIHHO-1I3KJ1IO'lBall1a CIlCTeMa 

):\a ce npe,llBIl,ll~T Ta6J1a C Pb'lHII 6YTOHIl (Ta6J1a "Ee30naCHOCT"), OT KOIlTO no Ka6eJlHa 

Bpb3Ka ,110 CbOTBeTHIl~ 6bp30,lleHCTBall1 npeKbCBa'l B TTIC ,IIa ce nO,llaBa IlMnYJlC 3a aBapllHHO 

1l3KJIIO'lBaHe 3axpaHBaHeTO Ha CbOTBeTHIl~ ceKTOp OT KOHTaKTHaTa MpelKa B CJlY'laH Ha 

na,llaHe Ha nbTHIlK OT nJlanpOpMaTa 

Ta6JIaTa "Ee30naCHOCT" ,IIa ce npe,llBII,II~T B 'leTllplITe Kpa~ Ha nepOHa. 

OT KOHTpOJIHII~ nYHKT Ha CTaHUII~Ta (KTIC) ,110 BceKIl OT 6bp30,lleHCTBall1l1Te npeKbCBa'lll B 

TTIC Tp~6Ba ,IIa liMa Ka6eJlHa Bpb3Ka 3a aBaplIHHO 113IUlIO'lBaHe 3axpaHBaHeTO Ha CbOTBeTHI1~ 

ceKTOp OT KOHTaKTHaTa peJlca npll Bl13l1paHO Ha MOHIITopllTe na,llaHe Ha nbTHI1K OT 

nJIaT<popMaTa. 

2.11.15. KOHTPOJI Ha KOp031l~Ta. npel!Il3BIlKaHa OT 6JIY)Kl!aell1l1 TOKOBe 

):\a ce npe,llBIl,ll~T Meponpll~TII~, 6a3llpaHII Ha CbBpeMeHHII MeTO,ll11 3a KOHTpOJlllpaHe Ha 

6JIYlK,IIaell1l1Te TOKOBe, npl1'lI1HeHIl OT nOCTO~HHO-TOKOBaTa 3aXpaHBall1a CIICTeMa. 

MepKIlTe 3a KOHTPOJI Ha eJleKTpOKOp0311~Ta l!a ce pa3rJle)K,IIaT CbBMeCTHO C MepKI1Te 3a 

3all1l1Ta OT nopalKeHII~ OT eJleKTpll'leCKIl TOK, KaTO nOCJle,llHI1Te BbB BCII'lKIl CJlY'lall ,IIa I1MaT 

nplIoplITeT. 

Yl31lCKBaHIIHa KbM MepKI1Te 3a KOHTPOJI Ha eJleKTOKOp03l1HTa OT CTaH,IIapT EN 50122-2 flEC 

62128 - 2f 1IJ11l eKBIlBaJIeHTeH, Tp~6Ba ,IIa ce npllJIaraT KbM MeTaJIHIITe KOMnOHeHTIl Ha 

HOBOCTpO~ll1aTa ce TpaHcnopTHa CI1CTeMa Ha MeTpoTo. 

B Ta311 Bpb3Ka CIlCTeMaTa 3a KOHTPOJI Ha eJleKTpOKop0311~Ta Tp~6Ba ,IIa 113nbJlH~Ba CJle,llHIITe 

1l3IlCKBaHII~: 

- MecTaTa Ha pa3nOJlOlKeHlle Ha KOHTpOJlHIlTe nYHI<TOBe ca B TTIC, C ueJl nOJ13BaHeTO 

Ha nOCTO~HHOTOKOBO onepaTIIBHo HanpelKeHlle OT He~ Il 06Bbp3BaHeTo IlM KbM 

KOMYHIIKaUIIOHHaTa CIlCTeMa Ha eHepreTIIKaTa. 

- KOHTpOJlHIITe TO'lKII ca npll BC~KO TTIC. 

- B paHoHa Ha 1l3MepBaHeTo ,IIa H~Ma MelK,IIypeJlCOBIl II MelK,IIynbTHIl Bpb3KI1, 1IJ111 

,IIpym eJIeKTplI'leCKIl Bpb3KIl. 

- AnaparypaTa 3a 113MepsaHe ,IIa npe,llaBa OT'leTeHIITe ,IIaHHII KbM ueHTpaJIHIIH 

MIIKponpouecop Ha TTIC. Cbll1aTa,lla OCbll1eCTB~Sa nOCTO~HeH KOHTPOJI Ha 

1130JlaUIIOHHOTO CbCTO~Hlle, KaTO 113'lIlCJI~Ba CTOHHOCTIITe Ha npOBO,llIlMOCTTa Me)K,IIy 

XO,llOBIITe peJlclI II 3eM~Ta II m cpaBH~Ba C ,IIOnycTIIMIITe no CTaH,IIapTa. 
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IIPOEKT 3A PA3UJHPEHHE HA METPOTO B CO<l>IUI, TPETA METPOJlHHHH - "EYJI. EOTEBfPAI\CKO WOCE"­
EY JI. "BJlAI\HMHP BA30B" -UEHTPAJIHA fPAI\CKA '1ACT -lKK "OB4A KYIIEJI", IIbPBH ETAII - OT KM 4+320 1\0 
KM 4+950 C E.ll.HA METPOCT AHUIUI 

TOM 5 - H3I1CKBaHH.H Ha Bb3J1Q)I<HTeJI5I. TeXHHlJeCKH cneUmlmKaUHH 

qacT 5.4 - EJIeKTpW"lecKH CHCTeMH 11 HHCTaJIaUHH 

- CToliHocTHTe Ha peJiCOBHH IIOTeHUHaJI I\a ce H306paJHBaT, apxHBHpaT H aHaJlH3HpaT. 

I1pH IIpOM5IHa B cToliHOcTHTe H3B1.H 1\0lIYCTHMHTe 110 CTaHl\apTa, T.e.KoraTO 

CHCTeMaTa e PaJII03HaJla MHCTO C IIOBpel\eHa H30JlaUHH, I\a ce IIOHBHBa c1.06meHHe C 

l\aTa H 'lac, KoeTO I\a CTOH Ha paJrrOJlO)l(eHHe B KOMYHHKaUHHTa C ,[(Hcrre'lepCKaTa 

CHCTeMa Ha eHepreTHKaTa. 

- MecTaTa C IIOBpel\eHa H30JlaUHH aBTOMaTH4HO I\a ce JlOKaJlH3HpaT H H3Bell(l\aT B1.PXY 

rpa<lm'lHO H306paJeH Y'IaCTbK OT TpaceTo C HaHeceH KHJlOMeTpmK. 

2,12. CHCTeMa HH O,4/0,23kV 

2.12.1. B1.Bel\eHHe 

CHCTeMaTa HH 0,4/0,23KV pa60TH C I\HpeKTHo 3aJeMeH 3Be31\eH ueHTbp. 

PaJIIpel\eJlHTeJlHaTa ypel\6a me 61.l\e ceKUHOHHpaHa, KaTO BCHKa ceKUHH ce 3axpaHBa OT 

OTl\eJleH TpaHc<jJopMaTOp. 

B HOpMaJleH pe)KHM Ha pa60Ta ceKUHHTe pa60THT el\HOBpeMeHHO H paJl\eJlHo. B aBapHeH 

pe)KHM Ha pa60Ta 3axpaHBamHTe B1.BOI\H HH ca opaJMepeHH TaKa, 'Ie I\a rroeMaT ueJlHH TOBap 

3a c06CTBeHH HY)I(I\H Ha CTaHUHHTa IIpH l\e<jJeKTHpaHe Ha el\HHHH OT TpaHc<jJopMaTopHTe HJlH 

rrpH OTlIal\aHe Ha TpaHc<jJopMaTopeH I13BOI\ 10K V. 

C1.meCTBYBa BepOHTHOCT 3a aBapHeH pe)lmM Ha CHCTeMam 10 KV, rrpH KOHTO MOll(e I\a 

OTlIa,l\He H3UHJlO 3axpaHBaHeTO 10 KV B TI1C. ToraBa KOHCYMaTopHTe "O"-Ba KaTeropHH OT 

c06CTBeHHTe Hy)I(,l\H Ha MeTpOCTaHUHHTa TpH6Ba,l\a ce rrpeXB1.pJlHT aBTOMaTH4HO IABPI K1.M 

3axpaHBaHe OT m(YMYJlaTOpHa 6aTepHH HJlH MeCTHH YCTpolicTBa 3a HelIpeK1.CBaeMO 

3axpaHBaHe (UPS). 

TpaHc<jJopMaTopHTe me pa60THT paJ,l\eJlHO C ,l\0 50 % HaToBapBaHe. 

BCHKO IIOJle OT CHCTeMaTa HOCH orrpel\eJleH ,l\HCrre'lepCKH HOMep, el\HaK1.B 3a BCH'IKH 

MeTpOCTaHUHH. 

H3BO,l\HTe K1.M BceKH KOHcYMaTop ,l\a ca 3amHTeHH C rrOI\XO,l\Hm aBTOMaTH'IeH IIpeK1.CBa'l. 

3axpaHBamHTe Ka6eJlH K1.M C1.OTBeTHHTe KOHcYMaTopH ca Me,l\HH, C IIOI\XO,l\HmO Ce'leHHe. 

Ka6eJll1Te, KOHTO ce IIOJlaraT B TYHeJlHTe H IIO,l\BaJlHTe OCBeH eKpaH ,l\a HMaT H CTOMaHeHa 

6pOHH, KOHTO ,l\a CJlYlKH 3a MeXaHH'IHa 3amHTa. 

BCH'IKH Ka6eJlM B IIpe,l\CTaBMTeJlHMTe 'IaCTM M Ka6eJlHTe B TYHeJlMTe M IIO,l\BaJlHTe ca C 

06BMBKa 110 E,[(C lEC 332-3.C HJlM eKBMBaJleHTeH. 
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npOEKT 3A PA311IHPEHllE HA METPOTO B COeDHR, TPETA METPOJIHHHR - "IiYJI. IiOTEBrPA'['(CKO WOCE"­
IiYJI. "BJIMHMHP BA30B" - U,EHTPAJIHA rPA'['(CKA l.JACT -)KK "OBl.JA KynEJI", fl'hPBll ETAn - OT KM 4+320'['(0 
Kl\:1 4+950 C E,[.(HA METPOCT AHUHR 

TOM 5 - H3HCKsaHIUI Ha Bb3nmKHTenSl. TexHH4ecKH cneUHQ>HI(aUHH 

4aCT 5.4 - EneKTpH4eCKH CHCTer.m H HHCTaJIaUHH 

2.12.2. 06XBaT 

Ta3H T04Ka pB3rJle)KAa: 

TpaHc<jJopMaTopH c06CTBeHH HY)KAH 

PB3npeAeJlHTeJlHa ypeA6a HH B TIlC, 

AKYMYJlaTOpHa 6aTepHl! CbC 3ap5!AHO YCTpoi1cTBO. 

Ka6eJlHHTe Bpb3KH Me)KAY CbOpb)KeHH5!Ta HH B TIlC. 

HHCTaJlal1HHTe 3a OCBeTJleHHe, KOHTaKTH H ABHraTeJlH B nOMemeHHl!Ta Ha TIlC. 

3a3eMHTeJlHaTa HHCTaJIaI1Hl! - BbTpeWHHl! H BbHWHH5! 3a3eMHTeJleH KOHTYp. 

2.12.3. Cnel1HaJIHH H3HCKBaHHl! Ha Bb3J1OlKHTeJl5! 

,[(a ce npeACTaB5!T TeopeTH4HH H34HCJleHH5! 3a HaToBapBaHHl!Ta. 

Bb3 OCHOBa Ha AaHHHTe 3a BCH4KH KOHCYMaTopH Ha CTaHI1Hl!Ta, Aa ce HanpaBJ!T H34HCJleHHJ! 

3a 06mHJ! TOBap Ha CTaHI1HJ!Ta H pa3npeAeJlJ!HeTO My no CeKI1HH, KoeTO Aa nOCJlY)KH 3a 

npaBHJlHH5! H360p Ha TpaHc<jJopMaTopHTe H CbopbllceHHJ!Ta HH. 

2.1204. TpaHcmopMaTopH 10/004/0.23 KV 

TpaHc<jJopMaTopHTe Tp5!6Ba Aa 6bAaT ABa 6poJ!, B3aHMHope3epBHpamH ceo 

B HOpMaJleH pellmM Ha pa60Ta TpaHc<jJopMaTopHTe TpJ!6Ba Aa pa60TJ!T pa3AeJlHO C MaKcHMYM 

50% HaToBapBaHe. 

IlpH aBapHeH pellmM (Ae<jJeKTHpaHe Ha TpaHc<jJopMaTop HJlH OTTIaAaHe Ha TpaHc<jJopMaTopeH 

H3BOA B PY1 OKV) BceKH eAHH OT TJ!X Tpl!6Ba Aa MOllce Aa noeMe caMOCTOJ!TeJlHO l1eJlHJ! TOBap 

Ha CTaHI1H5!Ta. 

2.12.5. 060pvnBaHe Ha PY HH - OAIO,23KV B TIlC 

CHCTeMaTa HH 0,4/0,23 KV me pa60TH B pe)KHM Ha AHpeKTHo 3a3eMeH 3Be3AeH l1eH1'bp. 

HYJleBaTa WHHa Ha TpaHc<jJopMaTopHTe CH TpJ!6Ba Aa ce CBbp)!Ce C HYJleBaTa WHHa Ha PY HH 

nocpeAcTBoM 4eTBbpToTO )KHJlO Ha 3axpaHBamHJ! Ka6eJl. 3a BCH4!CH KOHcYMaTopH Ha 

Hanpe)KeHHe 0,4/0,23 KV ce H3HCKBa 3amHTHO 3aHYJl5!BaHe 4pe3 HYJleBHTe lImJla Ha 

3axpaHBamHTe Ka6eJlH. 

KopnycHTe Ha TpaHc<jJopMaTopHTe, KopnycHTe Ha BCH4KH wKa<jJoBe OT PY 10K V H PY HH, 

Kopnyca Ha Ta6J10TO 3a ynpaBJleHHe, Ha WKa<jJa CbC 3ap5!AHOTO YCTPOHCTBO, CTeJla)!Ca Ha 

6aTepHllTa, MeTaJIHHTe BpaTH Ha nOMemeHHJ!Ta, Ka6eJlHHTe cKapH H Hoca4H, H H306mo 
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npOEKT 3A PA3WllPEHHE HA METPOTO B COt1>ll.SI, TPETA METPOJIHHlUI w "IiY JI. IiOTEBrPAl1,CKO WOCE" -
IiYJI. "BJIAl1,HMHP BA30B" w UEHTPAJIHA rPAl1,CKA I.JACT w JKK "OSI.JA I(YflEJI", flbPBH ETAfl - OT KM 4+320l(O 
KM 4+950 C ED,HA METPOCT AHUMSI 

TOM 5 - 113HcKBaHH5I Ha Bb3JIO)l(HTeJI5I. TexHH4ecKH CneUI-HpHI(aUHH 

4aCT 5.4 - EJIeKTpH4eCKH CHCTeMH H HHCTaJIaUHH 

BCH4KH MeTaJlHH HeTOKOBO):lelI1H 4aCTH B TnC Tp1l6sa ):Ia 6b):laT 3a3eMeHH. 113KJ1l04eHHe 

npaBlIT caMO KopnycHTe Ha H3npaSHTeJ1HTe H PYDC 

Pa3npe):leJ1HTeJ1HaTa ype):l6a HH ):Ia 6b):le CbC CeKl\HOHHpaHa WHHHa CHCTeMa, Cb):lbp)KalI1a 

CJ1e):lHHTe CeKl\HH: 

nbpBa CeKl\HlI; 

BTopa CeKl\HlI; 

Pe3epsHpyeMa ceKl\HlI 

CeKl\HlI asapHHHo OCSeTJ1eHHe 

ABToHoMHa CeKl\HlI 3a c06cTseHH Hy)K):IH Ha Tnc/ne. 

nbpBa H BTopa CeKl\HlI ):Ia ce 3axpaHBaT C no e):lHH caMOCTOllTeJ1eH 3aXpaHBalI1 SbSO):l OT 

CbOTseTHHlI TpaHcqJOpMaTop c06cTBeHH Hyll<.I(H. 

Pe3epBHpyeMa CeKl\HlI ce 3axpaHBa C 2 BbSO):la - no e):lHH OT nbpBa H BTopa CeKl\HH. 

CeKl\HlI aBapHHHo OCSeTJ1eHHe ce 3axpaHBa 4pe3 e):lHH SbBO):l OT pe3epBHpyeMa CeKl\l1l1 11 

e):lHH BbBO):l OT aKYMYJ1aTOpHam 6aTepHlI Ha TnC/nC. B HOpMaJleH pe)KHM CeKl\I1HTa e 

BKJ1I04eHa KbM BbBO):la OT pe3epsI1pyeMaTa CeKl\l1l1. 

ABToHoMHaTa CeKl\HH 3a CH Ha PY S TnC/nC ce 3axpaHBa C e):ll1H SbBO):l OT 

aKYMYJ1aTOpHaTa 6aTepl1H. 

OT pa3npe):leJ1I1TeJ1HaTa ype):l6a HH lI1e ce 3axpaHBaT KOHCYMaTopl1 C pa3J1114Ha KaTerOpl1l1 Ha 

Cl1rypHocT, B 3aBI1CI1MOCT OT KoeTO 3aXpaHBalI1I1Te 113BO):lH ):Ia ce rpynl1paT S wKa<jloBeTe Ha 

OT):IeJ1HI1Te CeKl\1111 11 ):Ia n0J1Y4asaT 3axpaHBaHe no onpe):leJ1eHH CXeMI1 cnope):l 113HCKBaHl1l1Ta 

Ha CbOTSeTHaTa KaTerOpl1l1. 

BceKI1 wKa<jl OT pa3npe):leJ1I1TeJ1HaTa ype):l6a HOCI1 onpe):leJ1eH ):II1Cne4epcKH HOMep, e):lHaKbB 11 

3a):lbJ1)KI1TeJ1eH 3a BCI14KH MeTpOCTaHl\I1I1: 

lilKa<jl 131 - BbBO):l OT TpaHc<jlopMaTop 31 . 

lilKa<jl 132 - BbBO):l OT TpaHc<jlopMaTOp 32. 

lilKa<jl 3 II - 113BO):ll1 I -Ba CeKl\l1l1. 

lilKa<jl 32 I - 113BO):ll1 II-pa CeKl\l1l1. 

lilKa<jl 351 - 113S0):ll1 pe3epBI1pyeMa CeKl\l1l1. 

lilKa<jl 211 - 113S0):lH CeKl\HlI aBapl1HHO OCBeTJ1eHHe. 

lilKa<jl 201 - 113S0):ll1 aBTOHOMHa CeKl\I1H 3a CH Ha Tne. 

HaCTpOHKI1Te Ha 3alI1I1TI1Te Ha BCeKI1 SbSO):l Tp1l6sa ):Ia oTrosapllT Ha pa34eTeHI1Te 

HaTOSapSaHl1l1 3a CbOTBeTHaTa CeKl\I1H. 
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npOEKT3A PA31l1HPEHHE HA METPOTO B CO<l>IHI, TPETA METPOJlHHIHI· "EYJI. EOTEBrPA,l\CKO 1lI0CE"· 
IiYJI. "BJIA,lJ,MMMP BA30B" - UEHTPAJIHA rPAJ(CKA 1..JACT - JI{,K "DSliA KynEJI", nbPBH ETAn - OT KM 4+320 110 
KM 4+950 C EllHA METPOCTAHUI1.H 

TOM 5 - J13HcKsamUl Ha Bb3J1Q)KHTeJHI. TeXHwleCKI1 cneUI1Q>I1KaUI1H 

l.JacT 5.4 - EneKTpW-IeCKH CI1CTeMH I1I1HCTanaUHH 

3all11lTIlTe Ha H3BO,l\HTe BbB BceKIl llIKa<jJ ,l\a 6b,l\aT cbo6pa3eHIl C aMnepalKa Ha 3all11lTaTa B 

CbOTBeTHIl51 KOHcYMaTOp Il 1l31lCKBaHeTO 3a CeJleKTHBHOCT. 

060PY,l\BaHe 3a HenpeKbcBaeMO TOK03axpaHBaHe Ha KOHCYMaTopHTe "O"-Ba KaTerOpll5l. 

KbM Ta31l KaTerOpll51 Cna,l\aT aBapllHHOTO OCBeTJleHlle Ha CTaHl.\H5ITa Il npllJlelKall1llTe H 

TYHeJlHH Y'-IaCTbl.\H, onepaTHBHIlTe BepllrH Ha CbopblKeHIl5lTa B TOC Il 3axpaHBaHeTO Ha 

CIlCTeMaTa 3a ynpaBJleHlle Ha TOC. 

3axpaHBaHeTO Ha ropHIlTe KOHcYMaTopH B aBapHeH pelKHM ce OCbll1eCTB5IBa OT AB. 

2.12.6. Ka6eJlHH Bpb3KH HH B TOC 

Ka6eJlHHTe BPb3KH,l\a ce H3nbJlH5IT C Ka6eJlll IKV, OTrOBap5lll1H Ha TeXHH'IeCKIlTe 1l3IlCKBaHH5I 

B Ta3H r JlaBa. 

Ka6eJlHTe MelK,l\Y TpaHc<jJopMaTopllTe C06cTBeHIl HYlK,l\H H PY HH, KaKTO Il Me)K,l\Y 

OT.l1eJlHIlTe CeKl.\IlH Ha PY HH ll1e ce nOJlaraT no HOCa'lH B nO.l1BaJIa Ha TOC. 

2.12.7. 

TpaHcpopMamopu 10/0.4/0.23 J(V 

CYXH, C HOMHHaJIHO Hanpe)KeHHe 10± 2x2,5%/0.4/0,23 KV, 50 Hz 

HOMHHaJIHaTa MOIl1HOCT - Ha 6a3a H3'1HCJleHH5ITa 3a TOBapHTe. 

CxeMa Ha cBbp3BaHe DYNII. 

Hanpe)!(eHlle npH K.C. - He nO-MaJIKO 4% 

OpeToBapBaHe B CbOTBeTCTBHe C HopMaTHBHHTe H3HCKBaHH5I. 

ECTecTBeHo Bb3.l1YWHO OXJIalK,l\aHe. 

OPIlCbe.l1IlH5IBaHe 10 KV - .l10JlHO Ka6eJlHO, Cu 

OpIlCbe.l1HH5IBaHe 0,4 KV - .l10JlHO Ka6eJlHO, Cu. 

OpHCbe.l1IlHIlTeJlHHTe WIlHH .l1a 6b.l1aT Me.l1HH IlJlH .l1a ca KOMnJleKTOBaHIl C 61lMeTaJIHIl 

nJlaHKH AI/Cu 3a .l106pa eJleKTpH'IeCKa Bpb3Ka KbM Me.l1HHTe Ka6eJlH. 

H30Jlal.\1l5lTa Tp5l6Ba .l1a 6b.l1e OT Jl5ITa BbB BaKYYM enOKCH.l1Ha CMOJla. ~a H5IMa HHKaKBH 

ropllMIl .l106aBKIl, KOIlTO npH nJlaMbK OT.l1eJl5lT TOKCH'IHIl ra30Be H .l1IlM. 

TpaHc<jJopMaTopllTe .l1a HMaT Brpa.l1eHH TeMneparypHIl .l1aT'IIll.\1l B HaMOTKHTe H 51.l1POTO. 

06oPyo(JaHe Ha PY HH - 0,4/0,23 J(V (J Tile 

illHHHa CIlCTeMa: 
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npOEKT3A PA311111PEHllE HA METPOTQ B CO<l>H.H, TPETA METPOJIHHlHI ~ "I)YJI. I)OTEBrPAJ(CKO lllOCE"­
I)YJI. "BJIAJ(HMllP BA30B" - UEHTPAJIHA rpA,lI,CKA l.JACT -)KK "OBl.JA KynEJI", nbPBH ETAn - OT KM 4+320110 
KM 4+950 C ElI.HA METPOCT AHUH.H 

TOM 5 - I13HcKBaHIHI Ha Bb3JIO:iKHTeJUI. TexHHl.JeCKH CneUH<pHI\aUHI1 

lJacT 5.4 - EneKTpHl.JeCKH CHCTelvtH H HHCTanaUHH 

BCI1'IKII 1lIl1HlI Ha ypel\6aTa I\a 6bl\aT Op!l3MepeHII 3a TOK Ha ICC. B CbOTBeTCTBlIe C 

pe3YJlTaTYITe OT 113'1I1CJleHlIlITa. 

WIIHIITe I\a 6bl\aT Mel\HII - 0,4 KV / 50 Hz. 

Ypel\6aTa I\a 6bl\e B MeTaJJHII llIKaqlOBe C I\BycTpaHeH 1\0CTbn 1\0 anapaTypaTa. 

BbBOl\lITe 11 113BOl\l1Te I\a 6bl\aT OTI\OJlY 

AnapaTypa: 

B llIKacpoBeTe I\a 6bl\e OCTaBeHO pe3epBHO MlICTO 3a 1\0nbJlHl1TeJlHlI 6pOMKH aBTOMaTH HJlH 

3aMlIHa Ha Cb1l\eCTBYBa1l\HTe 

3axpaHBaHeTo Ha onepaTHBHHTe BepHrH e 220V DC. 

Ha cpaCal\aTa I\a ca 1I3Bel\eHlI anapaTI1Te 3a MepeHe (A, V), KJllO'IOBe 3a Pb'lHO ynpaBJleHHe Ha 

3aXpaHBa1l\lITe aBTOMaTI1 II CBeTJlI1HHa Cl1rHaJlH3aL\HlI npll aBapllll. 

Ha cpacal\aTa I\a liMa CBeTJlI1HHa CHrHaJJH3aL\HlI 3a CbCTOllHlIeTO Ha 3aXpaHBa1l\l1Te H 

CeKL\HOHlIpa1l\1I npeKbCBa'l11 QO 1 ""Q07 . 

Ha cpacal\aTa I\a 6bl\e 11306p!l3eHa el\HOJlIlHeMHa cxeMa Ha C60pHl1Te llIHHII. 

MIIHHMaJlHO He06xol\lIMaTa anapaTypa 3a CbOTBeTHIITe nOJleTa Ha PYHH e l\al\eHa B 

Ta6J1H'IeH BHI\ B ITpllJlOlKeHl1e E. 

2.12.8. 060PYllBaHe 3a HenpeKbcBaeMo TOK03axpaHBaHe Ha KOHcYMaTopHTe "O"-Ba 

KaTeropHlI 

KOAt6uHupaH u3npaeUmeJl-3ap510HO ycmpoucmeo (K3FY), omzoeap51u/lla cJleouume 

U3UCKGGliUR: 

- Mpe)!(QBo 3axpaHBaHe 3xO,4KV±1 0%, 50 Hz; 

- qecToTa Ha BXOl\a 50 Hz ± 4% 

- Tl1pllCTOpeH TOK0l13npaBl1TeJl C THPI1CTOPHO ynpaBJleHHe 3a 3aplll\ 11 nOl\3aplll\ Ha 

aKYMYJlaTopHaTa 6aTepl111 II napaJJeJlHO 3axpaHBaHe Ha KOHcYMaTOpl1Te Ha nOCTOllHeH 

TOK 

- CBeTJlIIHHII IIHI\IIKaL\1I11 Ha cpaCal\aTa H H3MepBaTeJlHlI ypel\l1 3a: 

DC Hanpe)!CeHl1e - BIICOKO; 

DC HanpelKeHl1e - HIICKO; 

3eMHo Cbel\l1HeHlIe; 

CJlel\eHe Ha BXOI\HOTO HanpelKeHl1e; 

AMnepMeTbp CbC Cpel\Ha "0" Me)!CI\Y AE H KOHcYMaTopIlTe. 

3a1l\lITa cpe1l\Y I\bJl60K p!l3p5l1\ Ha 6aTepl1llTa. 
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TOM 5 - J.13HcKsaHHH Ha Bb3JlOIKHTeJHI. TexHH4ecKH cneUHqHiKaWHl 

4acT 5.4 - EneKTpHtteCKH CHCTeMH M HHCTaJIaUHH 

ABTOMaTIFIHH npe,11na3HTeml 3a Bpb3KI1Te KbM AE , Ta6J1a 211 H 201. 

AKYMYJlal110pHa 6amepu51 

- EaTepHlITa Jla 6bJle KanCeJlOBaHa, He06cJ1Yl«BaeMa. 

- HOMI1HaJ1HO Hanpel«eHl1e 220V De 

- Kanal.UlTeTbT H ,11a ce 1136epe cb06pa3HO H3'lHCJ1eHI1Te TOBapH 3a aBapl1HHO 

OCBeTJ1eHl1e Ha MeTpocTaHl.jl1l1Ta H np,lJ1eJl(al11HTe H TYHeJ1HH y'laCTbl\H, H 

KOHcYMal\H5ITa Ha OnepaTI1BHHTe BepHm B TIle. 

- EaTepHlITa,11a 6bJle JlOCTaBeHa B KOMnJ1eKT C H30J1HpaHHTe MOCTOBe 3a 

nOCJ1e,110BaTeJ1HO cBbp3BaHe Ha KJ1eTKHTe. 

-lJ:a 6bJle npe,11BH,11eHa H ,110CTaBKaTa Ha MeTaJ1eH CTeJ1~. 

2.12.9. I1HCTaJ1al\H11 HH 3a c06cTBeHI1 HYJI(JlH Ha TIle 

XapaKl11epUcmwca Ha pa6ol11Hal11a cpeoa 

IlOMel11eHHlITa Ha TIle ca C HOpMaJ1Ha pa60THa cpeJla. 

Ilpl1 npOTH'laHe Ha TeXHOJlOm'lHHlI npOl\ec He ce OT,11eJlllT BpeJlHH Bel11eCTBa H BpeJlHH 3a 

3J1paBeTO wyMoBe, BI16pal\HH, eJleKTpOCTaTH'lHH H MarHI1THH nOJleTa Ha,11 JlonYCTHMHTe. 

B nOMel11eHHlITa Ha TIle Tp1l6Ba,11a ce npe,11BH,11H nO)((apOH3BeCTHTeJ1Ha CHCTeMa. 

I13nbJ1HHTeJ1lIT 3a 'laCT eJ1eKTpO, Jla oCHrypH Ka6eJ1HllTe HOCa'lH B nO,11BaJ1a TaKa, 'le Jla MoraT 

Jla noeMaT H H3XOJllll11HTe CHJ10BH, cb06I11HTeJ1HH, nO)((apOH3BeCTllTeJ1HH, 3a TeJ1eynpaBJ1eHHe 

H np., KOHTO ca npe,11MeT Ha ,11pym cHcTeMH, 06CJ1YJl(BaI11H TIle. 

3a nOMel11eHHlITa Ha TIle Jla ce npeJlBH,11H caMOCTOllTeJ1Ha BeHTHJ1al\HlI, «OllTO Jla Mo)((e ,11a 

OTBeJl(Jla OTJleJ1eHaTa OT CbopblKeHHlITa TOnJ1HHa aKO TlI npeJlH3BHKBa onaCHO npeBHwaBaHe 

Ha TeMnepaTypaTa Ha,11 3a,11aJleHH JlonYCTHMH rpaHHl\H. 

H3UCK6GliU5l K'bM UHCmGllaljuume 3a OCeen1!leHUe U KOfllnal(n1U 

I13TO'lHHK 3a 3axpaHBaHe - 061110 pa3npe,11eJ1HTeJ1HO Ta6J10, 3axpaHeHo OT PY HH C 

nO,11XOJllll11 «a6eJ1 H 3aI11HTH, CbOTBeTCTBal11H Ha TOBapa H H3HCKBaHHlITa 3a CeJ1eKTHBHOCT. 

OCBeTJ1eHHe - Ha 6a3a J1YMHHeCl\eHTHH H/HJ1H LED J1aMnH. 

lJ:a ce npeJlBH,11l1T «OHTaKTH 3a 061110 nOJ13BaHe, cb06pa3HO Cnel\HCpH'lHHTe HYJl(,11H. 

OCeel11J1eHUe 

B nOMel11eHHllTa Ha TIle Tp1l6Ba,11a ce H3nbJ1HH ,11Ba BH,11a OCBeTJ1eHHe pa60THO H aBapHHHO. 

Pa60THOTO OCBeTJ1eHHe B MaWHHHHTe nOMel11eHHlI ,11a ce H3nbJ1HH C OCBeTHTeJ1HH TeJ1a C 

J1YMHHeCl\eHTHH J1aMnH, a aBapHHHOTO - C KOMnaKTHH J1.J1. 

OCBeTHTeJ1HHTe TeJ1a B «a6eJ1HHlI eTaJl(,11a ca C KOMnaKTHH J1YMHHeCl\eHTHH J1aMnH. 
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TOM 5 - 113I1cKBaHH5I Ha Bb3JIO)f(HTeJHl. TeXflHl.JeCKH CneUmpHKaUHli 

lIaCT 5.4 - EJIeKTpw·lecKI1 CI1CTeMH H HHCTaJIaUHH 

CTeneHTa Ha 3au\lna Ha OCSenlTeJlHHTe TeJla I\a e MHHHMyM IP21. 

Pa3CTO»HH»Ta H pa3nOJlOlKeHHeTo Ha OCSeTHTeJlHHTe Ta6J1a I\a 6bl\e cb06pa3eHO C 

HopMaTHsHHTe H3HCKsaHH» 3a HHSO Ha OCseTeHocT, l\al\eHH S EJ\C EN 12464-1 HJlI1 

eKSHsaneHTeH. 

J\a He ce MOHTl1paT OCBeTI1TeJlHH TeJla Hal\ CbopblKemlllTa. 

Pa60THOTO 11 asapHMHOTO OCSeTJleHl1e I\a ce ynpaSJI»saT OT KJlIO'IOBe 3a OTKpl1Ta I1HCTanal\I1», 

MOHTl1paHI1 1\0 spaTHTe, Ha SHCO'lI1Ha I,OOm OT KOTa rOTOS nOI\. 

BCI1'1KH MeTanHH KopnycH Ha OCBenlTeJlHHTe Tena OT pa60THOTO OCBeTJleHHe I\a ce 3a3eM»T 

'1pe3 3a3eMHTeJlHOTO lKHJlO Ha 3axpaHsamH» npOSOI\HHK. 

HHCTaJlal\I1Ha 3a OCBeTJleHHe I\a e pa31\eJleHa Ha OTl\eJlHH TOKOSH Kpbrose S CbOTBeTCTSHe C 

H3HCKsaHH»Ta Ha Hapel\6a 3 H cb06pa3eHa C Yl\06CTSO npH 06cJlYlKsaHe. 

HHCTanal\HHa S MaWHHHHTe nOMeweHH» I\a ce MOHTHpa OTKPHTO no CTeHHTe I1J1H Ha cKapa, 

a B nOl\saJla - S CTOMaHeHH Tpb6H. 

BCH'IKH TOKOSH KpbrOBe I\a ca 3amHTeHH C aSTOMaTH'IHH npel\na3HTeJlH S CbOTseTHOTO 

Ta6J10. 

3axpaHsaHeTO Ha OCBeTHTeJlHHTe HHCTanal\HH I\a 6bl\e OT I\se OTl\eJlHH Ta6J1a - el\HOTO 3a 

pa60THO OCSeTJIeHHe H KOHTaKTH, a I\pyroTo 3a aBapHMHO OCBeTJleHHe. Ta6J1aTa I\a ca 

MeTaJlHH, 3aKJIIOLfSaeMH, 3a MOHTa'}l( Ha CTeHa 

Ta6J10TO 3a pa60THO OCBeTJleHHe H KOHTaKTH ITOKI I\a HMa el\HO 3axpaHBaHe 220V AC OT 

PT351 Hl\a HMa pa3l\eJleHa WHHHa CHCTeMa 3a OCBeTJleHHe H 3a KOHTaKTH. 

Ta6J10TO 3a asapHMHO OCSeTJleHHe I\a HMa 3axpaHBaHe 220V DC OT PT 211. 

BeHnlWlallU5! 

3a nOMemeHH5lTa Ha TOC Tp»6Ba I\a 6bl\e npel\SHl\eHa SeHTHJlal\H» OT I\Be rpynl1 -

CMYKaTeJlHa H HarHeTaTeJlHa, KO»TO ce 3axpaHsa OT caMOCTO»TeJlHO Ta6J10 C MOl\yn 3a 

ynpaBJleHHe. 

Ta6J10TO 3a BeHTHnal\H» Tpl!6Ba I\a HMa Ka6enHa spb3Ka 380V CbC CbCel\Ha TOC/npeI\XOI\Ha 

no nOCOI<aTa Ha I\SHlKeHHe/. Ka6eJlbT me CJlylKH 3a nOl\aSaHe HanpelKeHHe KbM CMYKaTeJlHaTa 

BeHTHJlal\Hl! npH eBeHTyaneH nOlKap H H3KJlIO'IBaHe HanpelKeHHeTO Ha TOC/OC, C l\en 

OTI\HM»BaHe. 

B nOMemeHl1eTO 3a BeHTHJlal\H» I\a ce H3nbJlHH 3a3eMI1TeJlHa HHCTanal\H». 
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TOM 5 - 113HcKsaHH5I Ha Bb3J1Q)KHTeJUI. TeXHHQeCKH cneUH4>wKamm 
LJacT 5.4 - EJ1eKTpW-IeCKH CHCTeMH Ii HHCHUlaUHH 

YnpaBJIeHHeTO Ha BeHTHJIaTOpHTe I\a CTaBa OT I\HCne4epa Ha eHeprHMHaTa CHCTeMa npH 

nO,ll;a,ll;eH aBapHeH CHrHaJI OT KOHTaKTeH TepMOMeTbp B nOMell\eHHlITa, 4pe3 CHCTeMaTa 3a 

ynpaBJIeHHe. 

OCBeH TOBa 1\0 BceKH BeHTHJIaTOp ,ll;a HMa 6YTOH "nYCK-CTOn" 3a Pb4HO ynpaBJIeHHe OT 

MlICTO, aKO 3aXpaHBall\OTO Ta6JIO e B I\pyro nOMell\eHHe. 

BceKH BeHTHJIaTOp ,ll;a ce 3axpaHBa OT OT,ll;eJIeH TOKOB Kpbr. 

Cbll\am HHCTaJIaL(l1l1 ,ll;a BKJIlO4Ba H 3axpaHBaHeTO 11 ynpaBJIeHHeTO Ha npOTHBono)KapHHTe 

IUlanl1 BbB Bb3,ll;YXOBO,ll;HTe no ,ll;aHHH Ha 4aCT OB 3a MOll\HOCTTa H pa3nOJIo)KeHHeTO 11M. 

BCl14KH TOKOBH KpbroBe ,ll;a ca 3all\HTeHH C aBTOMaTl14HH npel\na3HTeJIH B Ta6JIOTO 11 ,ll;a HMaT 

OnepaTI1BHa anapaTypa 3a ynpaBJIeHHe 

I1HcTaJIaL(l1l1Ta ,ll;a ce MOHTHpa OTKPHTO Ha CK06H no CTeHaTa HJIH Ha CKapa. 

Ka6eJIHHTe JIHHHH ,ll;a ca B OT,ll;eJIHI1 TpaceTa cnpllMO OCTaHaJIHTe HHCTaJIaL(vIH H Ka6eJIHTe I\a 

6bl\aT C 1130JIaL(HlI HenOI\,ll;bp)Kall\a ropeHeTO. 

Ce4eHl1l1Ta Ha Ka6eJIHTe I\a ce H34HCJIlIT Cb06pa3HO TOBapa H na,ll;a Ha Hanpe)KeHHe. 

Ta6JIoTo 3a 3axpaHBaHe Ha BeHTHJIaTOpHTe I\a 6bl\e caMOCTOllTeJIHO, C Ka6eJIHO 3axpaHBaHe 

380/220V OT PT 311. 

Ta6JIoTo I\a HMa pe3epBHo 3axpaHBaHe HH OT CbCel\Ha TOC, 4pe3 KoeTO ce nO,ll;aBa 

Hanpe)KeHl1e KbM CMYKaTeJIHaTa BeHTHJIaL(HlI npl1 eBeHTYaJIeH nO)Kap B TOe. 

OpeBKJIlO4BaHeTo Me)KI\Y I\BeTe 3axpaHBaHHlI ,ll;a CTaBa 4pe3 ABP, HO B HOpMaJIeH pe)J<HM Ha 

pa60Ta 3a,ll;eMCTBaHeTO M Tp1l6Ba,ll;a 6b,ll;e 6JIOKHpaHo. bJIOKHpOBKaTa I\a ce oCB060)K,ll;aBa caMO 

npH 3apa60TBaHe Ha nO)KapOH3BeCTHTeJIHaTa HHCTaJIaL(l1l1, 6e3 ,ll;a ce BKJIlO4Ba pe3epBaTa 

npel\H HaMeca Ha I\l1Cne4epa HJIH 06cJI. nepCOHaJI. 

KOHmaKmu C o6ulo npeOl1a3HaQeHUe 

B MaWI1HHI1Te nOMell\eHHlI Ha TOC ,ll;a ce npel\BHl\lIT KOHTaKTH 220 V C 06ll\0 

npeI\Ha3Ha4eHHe. KOHTaKTI1Te I\a 6b,ll;aT 3a OTKpHT MOHTa)K Ha CTeHa, CbC 3aHYJIHTeJIHa 

KJIeMa, KbM KOllTO I\a ce cBbp3Ba HYJIeBOTO )KI1JIO Ha 3aXpaHBall\HlI npOBO,ll;HHK. 

KOHTaKTHTe I\a ce MOHTHpaT Ha CTeHI1Te, Ha BHC04HHa 0,3m OT KOTa rOTOB nOI\, Ha 

6e30naCHl1 OTCTOllHl1l1 OT CbOpb)KeHHlITa. 

YlHCTaJIaL(H5ITa 3a KOHTaKTI1Te I\a e pa3l\eJIeHa Ha I\Ba OT,ll;eJIHI1 TOKOBI1 KpbrOBe - el\HH 3a 

nOMell\eHHeTO C PY 11 e,ll;I1H 3a TpaHcqlOpMaTopHOTO nOMell\eHHe. 

AKO B nOMell\eHl1eTO C PY e He06xo,ll;I1MO OTOnJIeHHe I1JII1 KJII1MaTI13aL(1111, I\a ce npe,ll;BH,ll;lIT 

KOHTaKTH Ha caMOCTOllTeJIHH TOKOBI1 KpbrOBe. 
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KM 4+950 C ElJ.HA METPOCTAHUIUI 

TOM 5 - J13HcKBaHH5I Ha Bb3JIO)KHTeJI5I. TeXHHl.JeCKH cneUHqmKaUHH 

4aCT 5.4 - EJIeKTpHl.JeCKH CHCTeMH H HHCTaJIaUHH 

HHCTaJlaUH~Ta)l,a ce MOHTHpa OTKPHTO 110 CTeHHTe HJlH Ha CKapa. 

BCH'IKH TOKOBH KpbroBe )l,a ca 3amHTeHH C aBTOMaTH'IHH npe)l,na3HTeJlI1 B Ta6J10To. 

3aXpaHBaHeTO Ha I1HcTaJJaUH~Ta 3a KOHTaKTH )l,a 6b)l,e OT OT)l,eJlHa IIII1Ha B Ta6J10TO TOK. 

3G3eMUmelllla ullcmanalfU5l 

CJlY)KI1 3a oCI1ryp~BaHe I13I1CKBaHOTO OT HopMaTHBI1Te 3a3eM~BaHe Ha TOC. 

BbTpeIlleH 3a3eMHTeJleH KOHryp: 

B nOMemeHI1~Ta H Ka6eJlHH~ eTa)K Ha TOC TpH6Ba )l,a ce I13I1bJlHI1 I1HCTaJJaUI1H 3a 3a3eMHBaHe 

Ha BCI1'1KI1 HeTOKOBO)l,emH MeTaJJHI1 'IaCTH H KOpnyCI1Te Ha CbOpb)KeHI1HTa. HHCTaJlaUI1HTa )l,a 

OTrOBap~ Ha CJle)l,HI1Te I13I1CKBaHI1H: 

KOHCTPYKUI1HTa I1 Ce'leHI1eTO ti )l,a oTroBapHT Ha I13I1CKBaHH~Ta B Hape)l,6a 3 YEYEJI. 

00 npaBI1J10 OCHOBHI1~T KOHTYP Ha 3a3eMJleHI1eTO B nOMemeHI1Ha ce pa3nOJlara Ha CK06I1 no 

CTeHaTa, Ha 0,5m OT KOTa rOTOB no)l,. 

OT OCHOBHI1~ KOHTYP Tp~6Ba )l,a I1Ma OTKJ10HeHH~ KbM MeTaJlHHTe KOPIlYCI1 Ha CbopblKeHI1HTa 

(C I13KJ1IO'IeHHe Ha Te3I1 Ha PY DC I1 I13I1paBI1TeJlI1Te), CTOMaHeHH KOHCTPYKUHI1, MeTaJJHI1 

BpaTI1, cKapH, HOCa'lI1, Ta6J1a, BeHTHJlaTOpI1, OCBeTI1TeJlHI1 TeJla, TPb6H, npe)l,na3HI1 KJleTKI1, 

eKpaHI1 Ha Ka6eJlH I1 )l,p. 

OTKJ10Heml~Ta)l,a ce npI1Cbe)l,I1H~BaT KbM <jJa6pI1'1HO 113pa60TeHI1Te 3a Ta3H ueJl 3a3eMI1TeJlHI1 

60JlTOBe Ha CbOPb)KeHI1~Ta I1J1I1 'Ipe3 3aBapKa. 

OTKJ10HeHI1~Ta KbM nO)l,Bl1)KHI1 'IaCTI1 )l,a ce I13nbJlH~T C rbBKaBa MeTaJJHa Bpb3Ka. 

3a3eMI1TeJlHI1~ KOHTYP Ha TOC TpJI6Ba )l,a ce CBbplKe C 06mI1~ 3a3eMI1TeJleH KOHryp Ha 

MeTpOCTaHUI1Ha 11 IIpHJlelKamHTe ti TYHeJlHI1 Y'IacTbUI1. 

3a3eMHTeJlHOTO CbllpOTI1BJleHI1e He TpJI6Ba)l,a npeBI1IllaBa 0,5Q. 

Ka6ellllu 6pb3KU HH 6 Tile 

H3I1CKBaHI1~ KbM KOHCTpYKUI1Ha 11 KbM TeXHI1'-1eCKI1Te napaMeTpH Ha Ka6eJlI1 I KV: 

HOMHHaJJHO pa60THO HallpelKeHHe IkV, I1311I1TaHI1 110 B,[(C IEC 502 I1J1I1 eKBI1BaJJeHTeH. 

,[(a 6b)l,aT C BbHIllHa 06BI1BKa C 1I0BHIlleHa YCTOti'lHBOCT, Hepa3l1pOCTpaHJIBama ropeHeTO, 

I13nI1TaHI1 no MeTO)l,a, onI1CaH B B,[(C lEC 332 - 3.C I1J1H eKBHBaJJeHTeH. 

Ka6eJlI1Te )l,a ca MHOrO)KI1J1HI1, MHOrOlKI1'1HI1 C Me)l,HI1 lKHJla. 

Ce'leHI1JITa )l,a CbOTBeTCTBaT Ha CTaH)l,apTHI1Te 

H3HcKBaHH~ KbM Ha'lI1Ha Ha cBbp3BaHe: 

qeTBbpToTO lKI1J10 Ha Ka6eJla )l,a ce cBbp3Ba KbM HYJlaTa Ha TpaHc<jJopMaTopa OT e)l,Ha cTpaHa 

11 KbM HYJleBaTa IllHHa Ha ype)l,6aTa HH OT )l,pyra. 
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TOM 5 - 113HCKSamui Ha B'b3nOJKHTeml. TeXHf.FleCKH cneumpHKaUHH 

qaCT 5.4 - EneKTpHqeCKH CHCTeMH H HHCTaJIaUHH 

2.13. B'bHIIIeH 3a3eMHTeJleH KOHT)'P 

li3BbH o6cera Ha cTpOMTeJlHaTa KOHCTPYKQl111 Ha MeTpoTo Aa ce l13nbJlHl1 BbHweH 

3a3eMl1TeJleH KOHTyp, 4pe3 KOHTO Aa ce oCl1rypl1 l13l1CKBaHOTO OT HOpMl1Te CbnpOTlIBJleHl1e Ha 

3a3eMllBaHe ::s 0,5 n. 
BbHWHMllT 3a3eMl1TeJleH KOHTYP Tp5I6Ba Aa l1Ma Cl1rypHa Bpb3Ka 4pe3 3aBapKa C BbTpeWHl1Te 

3a3eMl1TeJlHl1 KOHTYPl1 Ha MeTpOCl1CTeMaTa. 

,[(a ce npeABl1Al1 Bb3MO)!(HOCT 3a l13MepBaHe l1 KOHTpOJll1paHe Ha CbnpOTl1BJleHl1eTO Ha 

Ha4l1HbT Ha l13nbJlHeHl1e l1 KOHCTPYKQl111Ta Aa OTrOBapllT Ha HOpMaTl1BHl1Te l13l1CKBaHl111 3a 

T03l1 Bl1A l1HCTaJlaQl1l1 l1 Aa ca cbo6pa3eHl1 C AaHHMTe 3a cneQH<pl14HOTO CbnpOTl1BJleHl1e Ha 

n04BaTa B paHoHa, AaAeHl1 B reOJlQ)KKaTa pa3pa6oTKa. 

T04HOTO pa3nOJlO)!(eHl1e l1 KOHqmrypaQl1J! Ha KOHTypa Aa ce cbo6pa311T, OCBeH C ApymTe 

l13l1CKBaHl111, C AaHHl1Te 3a HaJll14Hl1Te nOA3eMHl1 KOMYHl1KaQl1M B T03M paHOH. li3nbJlHMTeJlllT 

Tp5I6Ba Aa l13l1CKa BCM4KM AaHHM 3a HaJlM4HMTe nOA3eMHl1 CbOpb)!(eHMll B paHOHa, onpeAeJleH 

3a pa3nOJlaraHe Ha BbHWHM5I 3a3eMMTeJleH KOHTyp. 
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npOEKT 3A PA31IJHPEHHE HA METPOTO B COeDIUI, TPETA METPOJIHHHSI ~ "BYJI. 60TEBrPA)l.CKO lIJOCE" M 

BYJI. "BJIA,1:{HMHP BA30B" M U,EHTPAJIHA rPA.uCKA l.JACT - 'liCK "OBl.JA KYnEJI", n'bPBH ETAn M OT KM 4+320 l{O 
KM 4+950 C E)l.HA METPOCT AHU,IUI 

TOM 5 - H3HCI(8amUr rm Bb3JIO)KHTeJUI. TexHHtIecKM cneUl1qlMKaUl1H 

qacT 5.4 - EneKTpMtIeCKH CHCTel'v1I1 H HHCTanaUHH 

3. MHCTAJIAIWM HMCKO HAIIPEJKEHME 3A COIiCTBEHM HYJK,[(M 

3.1. BbBelleHHe 

3axpaHBaHeTO Ha HeTHOBHTe KOHcYMaTopH B MeTpocTaHl.(HHTe H TYHeJlHHTe y4aCTbL.(H IT.H. 

KOHcYMaTopH 3a c06cTBeHH HY)I(,1.(H/ e Ha HHCKO HanpelKeHHe 380/220 V. 

EJleKTp03axpaHBaHeTo Ha CHJlOBHTe H OCBeTHTeJlHH KOHcYMaTopH ce OCbll.\eCTB5IBa OT 

MeCTHH pa3npe.1.(eJlHTeJlHH Ta6J1a, cBbp3aHI1 4pe3 pa.1.(l1aJIHI1 3aXpaHBall.\11 JlI1HHI1 .1.(l1peKTHo OT 

CbOTBeTHaTa TOC/OC, I1J1H nOCpe.1.(CTBOM OTKJlOHeHHe OT MamCTpaJIHI1 Ka6eJlI1, cb06pa3Ho 

H3HCKBaHHlITa, 06YCJlOBeHH OT BH.1.(a Ha KOHCYMaTopa. 

OCHrypeHo e He06xo.1.(HMOTO pe3epBl1paHe, KaKTO H Bb3MOlKHOCTH 3a npeBKJl104BaHe, 

cb06pa3HO H3HCKBaHH5ITa. 

EJleKTp03axpaHBaHeTo Ha nOTpe6HTeJlH 3a rpa.1.(CKH Hy)I(,1.(H, pa3nOJlOlKeHI1 B nO.1.(Jle3HI1Te 

npocTpaHcTBa /Mara3I1HI1, KacjJeHeTa 11 .1.(pym nO.1.(06HH/ CTaBa OT OT.1.(eJlHO m6J10 TM HJlI1 OT 

rpa.1.(CKaTa eJlel<TpOpa3nep.1.(eJlI1TeJlHa MpelKa. 

I1HCTaJlaL.(I1HTe ca H3nbJlHeHH C Me.1.(HI1 Ka6eJlI1, nOJlOJICeHO OTKPI1TO 11J111 B Tpb611. 

YnpaBJleHHeTO e .1.(HCTaHL.(HOHHO H/I1J1H MeCTHO, cb06pa3Ho H3HCKBaHHlITa Ha OT.1.(eJlHI1Te 

KOHCYMaTopH. 

3a3eMHTeJlHaTa I1HCTaJIaL.(l1l1 e 113nbJlHeHa Ha BCI14KH HI1Ba B MeTpOCTaHL.(I1HTe 11 TYHeJlHTe CbC 

CTOMaHeHa nOL.(I1HKOBaHa WHHa 40/4 MM 3a MamCTpaJIHTe H OTKJlOHeHl1l1 3014 HJlH rbBKaBI1 

Bpb3KH. 

3a3eMHTeJlHaTa HHCTaJIaL.(HlI e HenpeKbcHam 11 e cBbp3aHa C BbTpewHHlI 3a3eMI1TeJleH KOHTYP 

Ha TOC, a OT TaM KbM BbHWHO 3a3eMJleHl1e. 

CbnpOTHBJleHl1eTO Ha 3a3eMlIBaHe He npeBHwaBa 0,5 OMa. 

3.2. 06XBaT 

Ta3H 4aCT OT cnecHcjJHKaL.(H5ITa onpe.1.(eJlll CneL.(l1aJIHI1Te H311CKBaHHlI OTHOCHO 

npoeKTHpaHeTO, .1.(OCTaBKH, MOHTalK, H3nl1TaHI111 11 npl1eMaHe Ha HHCTaJIaL.(I1HTe HI1CKO 

HanpelKeHHe. 

B T03H .1.(OKYMeHT TepMHHbT "OCl1rypllBa" ll.\e 03Ha4aBa "Pa60THHlI npoeKT, nOKpHBall.\ 

TeXHI14eCKH YCJlOBHlI, 1134HCJleH1111, MOHTalK 3a HHCTaJIaL.(HH & TeXHI14eCKO 06CJlYlKBaHe, 

npOH3BeJlC.1.(aHe 11 3aBO.1.(CKO 113nl1TBaHe HJlI1 .1.(OCTaBlIHe, .1.(OCTaBKa, pa3TOBapBaHe, MOHTalK, 
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npOEKT 3A PA3111MPEHHE HA METPOTO B COlDMfI, TPETA METPOJIMHHfI- "J)YJI. J)OTEBrPA,!(CKO lllOCE"­
liYJI. "BJIA,ll,HMMP BA30B" - UEHTPAJIHA rPA'!(CKA qACT - IK'K "OBqA KYrIEJI", nbPBM ETAn - OT KM 4+320,[(0 
KM 4+950 C EJ1HA METPOCT AHI1H>I 

TOM 5 -113HcKBaHH$l Ha Bb3J10)lCHTen$l. TexHH4ecKH cneUHqmKaUHH 

qacT 5.4 - EneKTpHQeCI(J1 CHCTeMJ1 H HHCnUIaUl-iH 

H3nHTaHH~, 06Y4eHHe Ha eKCnJlOaTaI1H~Ta H npeJ1aBaHe Ha pbKOBOJ1CT~a 3a 06CJlbll<BaHe 11 

eKCnJlOaTaI1I1~; I1HTep<jJelicl1 11 Koop,1l,HHal1l1~ C ,1l,pymTe npe,1l,npHeMa411 npl1 Bb3Hl1KBaHe OT 

CbBMeCTHI1 pa60TH H rapaHI1I1H. 

}bnbJlHI1TeJl~T ,1l,a ,1l,OPa3Pa360TH Ta311 KpaTKa cxeMa B 1134epnaTeJleH nJlaH Ha pa60THTe, 3a ,1l,a 

oCHrypH I1~JlOCTHa, Ha,1l,ell(,1l,Ha 11 6e30nacHa CI1CTeMa: 

OCHryp~BaHe Ha 3aXpaHBall1l1 Ka6eJlI1, Opa3MepeHI1 Cb06pa3HO HaTOBapBaHI1HTa OT Ta6Jla 

HI1CKO HanpeJl(eHHe B TilC ,1l,0 CbOTBeTHI1Te MeCTHH pa3npe,1l,eJlI1TeJlHI1 Ta6Jla. 

OCl1ryp~BaHe Ha MeCTHI1 pa3npe,1l,eJlI1TeJlHI1 Ta6Jla 3a 3axpaHBaHe Ha KOHcYMaTOpl1Te B 

C'bOTBeTHaTa 30Ha. 

OCl1ryp~BaHe Ha Ka6eJlH OT MeCTHOTO pa3npe,1l,eJlI1TeJlHO Ta6Jlo ,1l,0 CbOTBeTHI1~ KOHCYMaTop. 

OCHryp~BaHe Ha CeJleKTl1BHO ,1l,ei1cTBl1e Ha 3all1HTI1Te, y,1l,OBJleTBOp~Ball1l1 113I1CKBaHI1~Ta 3a 

KOOp,1l,I1HaI1H~ CbC 3all1l1THTe B TilC 11 C KOHKpeTHOTO 060pY,1l,BaHe. 

CbrnaCYBaHOCT Me)K,1l,y HYJl(,1l,HTe OT 3axpaHBaHe H Kanal1l1TeTa Ha TilC 11 nOJlaraHe Ha 

3aXpaHBall1HTe JlI1HI1I1, Cb06pa3HO MeCTOnOJl)KeHl1eTO Ha acaHChOpl1,eCKaJlaTOpH H BCH4Kl1 

OCTMMH CbOPb)KeHH~ .. 

OCHryp~BaHe Ha HOpMaJlHO H aBapHliHO OCBeTJleHHe 3a BCH4KH 30HH Ha MeTpOCTaHI1HHTe, 

TYHeJlHTe, Ka6eJlHHTe KOJleKTOpH, nO,1l,XO,1l,I1Te KbM CTaHI1I1HTe, BXO,1l,OBeTe 11 H3XO,1l,HTe, Kal<TO 

H Ha BCH4KH OCTaHMH cnOMaraTeJlHH cJlY)Ke6HH nOMell1eHH~, HaMHpall1H ce B 

MeTpOCTaHI1HI1Te 11 TYHeJlHHTe Y4aCbI1H. 

OCHryp~BaHe Ha HHCTMal.\H~ 3a peMOHTHI1 HyJl(,1l,H B TYHeJlHTe. 

OCHryp~BaHe Ha Ka6eJlHHTe Hoca4H B Ka6eJlHHTe KOJleKTOpH H TYHeJlHTe, He06xo,1l,I1MI1 3a 

pa3nOJlaraHeTO Ha BCH4KH BH,1l,OBe Ka6eJlH - eJleKTp03axpaHBall1H Ka6eJlH - Cpe,1l,HO H HI1CKO 

Hanpell(eHHe, KOHTPOJlHH Ka6eml, TeJleKOMYHHKal.\HOHHI1 Ka6eJlH, Ka6eJlH 3a 

nOJl(apOH3BeCTllBaHe H BCH4Kl1 ,1l,pym Ka6eJlH He06xo,1l,I1MH 3a CHCTeMHTe B Ta3H CeKl.\H~. 

OCHryp~BaHe Ha H3BO,1l,H 3a eJleKTp03axpaHBaHe 11 OCBeTJleHHe Ha BCH4KH CTaHl.\HOHHH 11 

TYHeJlHH npOCTaHCTBa. 

OCHrypJlBaHe Ha eJleKTp03axpaHBaHe Ha MMKH KOHCYMaTopH, Cb06pa3HO 063aBeJl(,1l,aHeTO Ha 

Pa3JlH4HHTe CTaHl.\HH. 

TOBa BKJlIQ4Ba cBbp3BaHe Ha 3a3eMHTeJlHHTe ll1HHH KbM Pa3JlH4HHTe nOMell1eHH~. 

OCHryp~BaHe Ha MbJlHl1e3all1HTa, B CJlY4aHTe Ha Ha,1l,3eMHo pa3nOJlO)](eHH 4aCT OT 

MeTpOCTaHl.\HHTe. 
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npOEIIT3A PA3IIIMPEMME MA METPOTO B CO<I>IUI, TPETA METPOJ]MMM>! - "6YJ]. 60TEBrPAIlCl(0 IIIOCE"­
EY..II. "BJINl,HMIIP BA30S" ~ lI.EHTPAJIHA rpA.l(CKA 1.JACT ~ iKK "OB1.JA lCynEJI", noPBn ETAn - OT KM 4+320 LlO 
KM 4+950 C ElI.HA METPOcr AHIJ,H$I 

TOM 5 - 113McKBaHiHI Ha Bb3JIOjf(HTeJUI. TeXHw-IeCKH cneUHC}mKaUHH 

4acT 5.4 - £rieKTpHl{eCKH CI1CTeMI1 H HHCTaJ1aUI1H 

OpellCTaBlIHe Ha BCM'Il(M npOeKTH, H3'1HCJIeHHlI, coqlTyepHH npollyKTH, '1epTelKH Ha 

HHlKeHepa 3a 01l06peHHe. 

Cb31laBaHe Ha OpOrpaMa 3a 06Y'leHHe H pa3BHTHe Ha nepCOHaJIa 

OCHrypllBaHe Ha nOBL\HraTeJIHH CbOpblKeHHlI, pe3epBHH '1aCTH rapaHl1HOHeH cepBH3 3a 

L\OCTaBeHHTe CbopblKeHHlI. 

OCHryp5IBaHe Ha MepKH 3a 6e30naCHOcT - HHCTPYKl1HH, cxeMH H rpacjJHl1H, PbKOBOL\CTBa, 

CnHCbl1H H BCH'IKH L\pym, H3HCI<BaIl\H ce OT L\ei1cTBaIl\HTe HopMaTHBH, He06xoL\HMH 3a 

OCHrYP"BaHe Ha 6e30nacHH YCJIOBH>! Ha TPYL\ 

OCHrYP5IBaHe Ha HlIKOH L\pym BHL\OBe eJIeKpH'IeCKH pa60TH, KOHTO ce C'IeTaT 3a 

Heo6xoL\HMH, BbB Bpb3Ka C nOCTHraHe Ha OnTHMaJIHO KOMnJIeKCHO cjJYHKl1HOHHpaHe Ha 

MeTpOCTaHl1HHTe H TYHeJIHHTe Y'lacTbl1H. 

T03H CnHCbl( H>!Ma npeTeHl1HH 3a H3'1epnaTeJIHOCT H H3nbJIHHTeJI>!T Tp1l6Ba L\a ro L\OnbJIHH 

CbOTBeTHo, 3a nOCTHraHe Ha L\06pa pa60Ta Ha MeTpOCHCTeMaTa. 

3.3. Cnel(HI\m'lHH H3IICKBaHIIH Ha Bb3JIOlKIITeJIH 

B Ta3H TO'lKa ca onHcaHH HlIKOH OCHOBHH H3HCKBaHHlI OTHOCHO HHCTaJIal1HHTe HHCKO 

HanpelKeHHe, Cb06pa3HO npHHl1HnHTe, npHJIaraHH B eKCnJIOaTHpaHH5I Y'laCTbK Ha MeTpO -

COcjJHlI. 

B cbOpblKeHHlITa Ha MeTpOnOJIHTeHa L\a ce nOJI3BaT Ka6eJIH C H30JIal1HlI, 

Hepa3npOCTpaH>IBaIl\a ropeHeTO H MeL\HH TOKOBOL\eIl\H lKHJIa. 

lJ,lIJIOTO eJIeKTp0063aBelKL\aHe Tp1l6Ba L\a 6bL\e mnbJIHeHO CbC CyXH H 6e3MaCJIeHH 

CbOpbll(eHHlI 

B TyHeJIHTe, KaHaJIHTe Ha TYHeJIHaTa BeHTHJIal1HlI, cJIYlKe6HHTe npOXOL\H, TeXHOJIOrH4HHTe 

nOMeIl\eHHlI Ha CTaHl1HHTe, npHcTaHl1HOHHHTe H npHTYHeJIHHTe cbopblKeHHlI CJIeL\Ba L\a ce 

npeL\BHlI(L\a OTKPHTO nOJIaraHe Ha BCH'IKH Ka6eJIH BbPXY MeTaJIHH Ka6eJIHH HOCa'll1 11 CKapl1. 

0pOKapBaHeTO Ha CHJIOBHTe 11 KOHTPOJIHI1 Ka6eJII1 B eL\HOnbTHI1Te TYHeJIH KaTO npaBHJIO 

CJIeL\Ba L\a ce npeL\BHlKL\a no JIlIBaTa cTpaHa Ha TYHeJIa no nOCOKa Ha L\Bl1lKeHl1e Ha BJIaI(a 

OCBeH aKO He e H3PH'IHO ynoMeHaTO L\pyro. 

B3aHMHope3epBHpaIl\HTe ce Ka6eJIH HH KaTO npaBHJIO Tp1l6Ba L\a ce npOKapBaT B Pa3JIH'IHI1 

TYHeJII1 HJII1 Ha HOpMaTI1BHMTe OTCTO>IHHlI. 
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npOEKT3A PA3111IlPEHIlE HA METPOTO B CO<l>II>1, TPETA METPOJIIIHII>I - "liYJI. liOTEBrPAIICKO 1ll0CE"­
liYJI. "BJIAIIIIMIlP BA30B" - UEHTPAJIHA rPAIICKA 'IACT -lKK "OB'IA KynEJI", nbPBII ETAn - OT KM 4+320 110 
KM 4+950 C E.ll.HA METPOCTAHUIUI 

TOM 5 - H3HCKBaHIUI Ha B'b3J10:/lnneml. TeXHH4eCKH crreUHqnlKaUHli 

qacT 5.4 - EJIeKTpHl.J:eCKH CHCTeMH Ii HHCTaJIaUHH 

3.4. M3I1cKBaHII>I 3a 113nbJIHeHlle 

CIIJIHOTOKOBOTO 060PYilBaHe Tp>l6Ba lIa oCllryp'IBa HenpeKbcHaTo, 6e30nacHo II 6e3aBapIIHHo 

eJIeKTpOCHa6A>lBaHe Ha BCII'IKIlTe eJIeKTponoTpe6l1TeJIII. 

3ary6aTa Ha HanpelKeHlle B palnpelleJIIITeJIHaTa Mpellca HIICKO Hanpe)KeHlle OT lllllHHTe Ha 

TnC AO nOTpe611TeJIIITe He TpJl6Ba Aa npeBlIlllaBa: 

B HOpMaJleH pe)KHM - 8 % 

B aBaplleH pell<HM - 12 % 

OCBeTJIeHlle - 5 % 

11311CKBaHIIJI 3a MIIHIIMaJleH npoeKTeH lKllBOT Ha OTlleJIHIlTe '-IaCTIl OT CIlCTeMIITe, KaKTO II Ha 

3.5. 

3.5.1. 

Ta6na 

TpaHcqJOpMaTopll 

Ka6eJIII 

OCBeTIITeJIHJoI TeJIa 

Ka6enHJoI nbTJoI1L\a JoI Kpene)KHJoI eneMeHTJoI 

MbJIHlle3a1L\JoITa 

ApMaTYpJol JoI KOMnOHeHTJoI 

BCJlKO Apyro 060pYABaHe 

M3I1CKBaHII>I 3a npoeKTlfpaHe 

06!UJoI 113Jo1CKBaHJoIJI 

30 rOAJoIHIl 

30 roAJoIHJoI 

30 rOAIIHJoI 

20 rOAIIHJoI 

30 rOAIIHJoI 

30 rOAJoIHJoI 

30 rOAJoIHJoI 

min 20 rOAJoIHH 

)J;a ce JoI3n0JI3YBaT nplIOpJolTeTHO 6bJIrapCKJoITe cTaHAapTJoI JoI HOPMJoI HJIJoI eKBJoIBaJleHTHH 

eBpOneHCKJoI JoI MelKAYHapoAHJoI. 

)J;a ce npJolJIara PalAen VII «3a1L\JoITHJoI MepKJoI 3a 6e30naCHOCT» OT HapeA6a NQ 3 OT 9.06.2004r. 

3a YCTPOHCTBOTO Ha eJIeKTplI'leCKJoITe ypell511 JoI eJIeKTpOnpOBOAHJoITe JIIIHJoIJoI. 

npOeKThT KaTO MJoIHIIMyM TpJl6Ba lIa BKJIfO'IBa: 

eneKTp03aXpaHBa1L\IITe JIJoIHJoIJoI OT TnC KbM palnpeAeJIJoITeJIHJoITe Ta6JIa 

palnpeAeJIJoITeJIHIlTe Ta6JIa; 

OCBenneJIHHTe HHCTanalJ,HH; 

JoIHCTaJlaUJoIIITe 3a 3axpaHBaHe Ha TeXHOJIOfJol'lHJoITe KOHcYMaTOpJol (eCKaJlaTOpJoI, 

acaHCbOpJol, MeCTHJoI BeHTJoIJIauJoIJoI, CTaHUJoIOHHJoI nOMneHJoI CTaHUJoIJoI, OTOnJIJoITeJIHJoI JoI 

I(J1Jo1MaTJoI3aUJoIOHHIl CIlCTeMJoI, ThprOBCKIl 06eKTJoI); 

50/84 



npOEKT3A PA3UHIPEHHE HA METPOTO B COcDHSI, TPETA METPOJIHHHSI - "6YJI. 60TEBrPA)]'CKO mOCE"-
6YJI. "BJIA,ll,HMHP BA30B" -lI.EHTPAJIHA rPA)]'CKA 4ACT - )KK "OB4A I(YnEJI", nbPBH ETAn - OT KM 4+320)]'0 
I(M 4+950 C E)]'HA METPOCT AHUHSI 

TOM 5 - 113HcKsaHH.ll Ha Bb3JIO)KHTen.ll. TeXHJ.p-IeCKH CneUH<pHKaUHH 

lIaCT 5.4 - EneKTpW-IeCKH CHCTeMH H HHCTaJIaUHH 

KOHTaKTII 3a 06ll\O nOJl3BaHe; 

Ka6enHII HOCa'lll II 3a3eMIITeJ1Ha IIHCTanal\l1l! B CTaHl\lIllTa 

Ka6eJ1HII HOCa'lH H 3a3eMHTeJ1Ha HHCTanal\IIll B T)'HeJ1a 

MamCTpanHII CHJ10BH Ka6eJ1H 

TYHeJ1HO OCBeTJ1eHHe 

EJ1e!CTplI'leCKH HHCTanal\HH Ha BOI\OOTJ1HBHII nOMneHH CTaHl\HH 

EJ1eKTplI'leCKH IIHCTanal\lIH Ha BeHTHJ1al\II0HHH ypel\6H 3a TYHeJ1Ha BeHTHJ1al\lI11 

MbJ1HHe3all\HTHH HHCTaJ1al\IIH InplI Heo6xol\HMOCTI 

BbHWHO aneliHo OCBeTJ1eHHe InpH Heo6xol\HMOCTI 

C60PHII Ka6eJ1HH nJ1aHOBe 

3.6. H3HcKBaHHH 3a KaqeCTBO 

I13nbJ1HIITeJ111T Tp1l6Ba I\a oCHrypH MHHHMyM CJ1eI\HaTa HH<jlopMal\Hl! 3a H3I\eJ1HllTa: 

npOH3BOI\HTeJ1 

THn H HOMep Ha MOl\eJ1a 

HOMHHanHa MOll\HOCT 

Kanal\HTeT Ha npeToBapBaHe 

KpaTKoTpaliHo H npOl\bJ1JKHTeJ1HO HaToBapBaHe 

060POTII/MHHYTa 3a BbpTllll\H ce 'laCTH 

I13HcKBaHHll KbM eJ1eKTp03axpaHBaHeTo - HanpHMep HanpelKeHHe H 'leCTOTa C KOHTO 

pa6oTH. 

THn Ha CMa3BaHe H OXJ1IDK,l1aHe 

I13HcKBaHHll 3a THna Ha KOHcTpykl\HllTa H <jlYHl\aMeHTa 3a 06opYI\BaHeTo. 

Heo6xol\HMO npocTpaHcTBo 

YnpaBJ1eHHe H 3all\HTa 

nOKa3aHHlll anapMai cbo6ll\eHHll 

HHBO Ha wyMa 

CTaHl\apnl 

Knac Ha H30J1al\Hll 

):(pym Heo6xol\HMa HH<jlopMal\Hll 

51/84 



npOEKT3A PA3111HPEHHE HA METPOTO B CO<DH$I, TPETA METPOJlHHIf$l- "6YJI. 60TEBrPAlI.CKO IlJOCE"­
GYJI. "BJIAI\IIMIIP BAJOB" - UEHTPAJIHA rpAI\CKA '!ACT - JKK "OB'!A KYIlEJI", IlbPBII ETAIl- OT KM 4+320 1\0 
KM 4+950 C ElI.HA METPOCTAHUH$I 

TOM 5 - 113HcKBaHHJI Ha B'b3JlOJKHTeJUI. TexHJ1lleCKH CneUH(tlHKaUHH 

LJaCT 5.4 - EJleKTpH4eCKH CHCTeMH H HHCTanaUHH 

3.7. IIPOOII, 1I31l1ITaHlIlI II IlplleMalle 

3.7.1. 

H31lbJIHIITemrT I\a oCllrypll II Ilpel\CTaBII BCIl4KII <jJOPMII 3a TeCTOSIl IlpOUel\ypll, IlPIlJlOJKIIMII 

3a Pa3JlIl4HIlTe CIICTeMIl Il I\a PbKOBOl\1l IlPOIl3S0I\CTSeHIITe, IIHCTaJIaUIlOHHIl II nplleMHIl 

TeCTOBe. TecToBIlTe IlpOUel\YPIl Il npOrpaMIl I\a 6bl\aT Ollpel\eJIeHIl OT H3IlbJlHIlTeJI~ 

CbrJIaCHO l\eHCTSamllTe CTaHl\apTIl Il npel\OCTaSeHII npel\SaplITeJIHO Ha HHJKeHepa. 

,[\eHHOCTTa 110 nplleMaHe I\a Cbl\bP)[<a nepIIOI\ Ha 113nIlTaHIl1I, 1l0CJIel\BaH OT eTan Ha 

06Y4eHlle. 

Pe3YJlTaTIlTe OT 113nllTaHIllITa CbrJIaCHO KpllTepllllTe 3a nplleMaHe me 6bl\aT BmrcaHIl B 

O<jJIlUllaJIHIl 1\0KYMeHTIl Il cbxpaHeHII 1\0 BpeMeTO 3a IlplleMaHe. 

3.7.2. EJleKTpll'!eCKIl pa60TII 

BCIl4KIl Ka6eJlII, IlpeKbCBa41l, npeBKJII04BaTeJlII II KOMnOHeHTIl me 6bl\aT UllJIOCTHO 1l3nllTaHIl 

3a eJleKTpll4ecKa UlIJlOCT, 6e30nacHocT Il l\eHCTSlle Il 0l\06peHIl 3a TOBa npel\ll nplleMaHeTO. 

BCIl4KIl eJler<Tpll'!ecKIl IlpeKbCBa411 II 060pYl\BaHe Tp1I6Ba I\a 6bl\aT HallbJIHO nplleTIl CJIel\ 

1l31l1lTaHllllTa. 

3.7.3. 3a3eMlIBaHe 

BceKIl KOMnOHeHT Tp1I6Ba I\a 6bl\e TecTBaH, BClIKa OTl\eJlHa 3a3eMIITeJlHa el\HHIIua II 

UllJIOCTHaTa CHCTeMa I\a 6bl\aT H31lHTaHH 3a npHeMJIHSO HHCKO HHSO Ha cbnpOTHBJleHHe. 

3.7.4. OCBeTJIeHHe 

OCBeTHTeJIHaTa CHCHTeMa me 6bl\e H3nHTaHa B CbOTBeTCTBHe C Ol\06peHIlTe TeCTOBH 

IlpOUel\ypHH 1\0KYMeHTIl. BceKH eJIeMeHT me 6bl\aT 1l3nllTaHH npel\H HHCTaJIHpaHeTO H 

UllJlaTa CHCTeMa me 6bl\e 1l31lllTaHa 3a npaBHJlHOTO <jJYHKUHOHHpaHe. 

3.8. EJIeKTpOpa31lpeileJIlITeJIHa MpelKa II eJIeKTp0003aBelKl\aHe 

3.8.1. BbSe,lleHHe 

B Ta31l 4aCT ca OIlHcaHH H3HCKBaHIlllTa OTHOCHO eJleKTpOpa3llpe,lleJIIlTeJlHaTa MpeJKa H KbM 

eJleKTp0063aBelKl\aHeTO Ha MeTpOCTaHUHHTe, TYHeJlHTe, Ka6eJIHIlTe KOJleKTOpH, nO,llXO,llIlTe 

KbM CTaHUHHTe, BXO,llOBeTe H 1l3XO,llHTe, KaKTO H Ha BCH4KII OCTaHaJIll CIlOMaraTeJlHII 

CJly)[(e6HH nOMemeHHll, HaMHpamll ce B MeTpOCTaHUllllTe Il TYHeJIHHTe Y4aCThUIl. 

3.8.2. CIlerlHQlH4HH H3HCKsaHHll Ha Bb3JlOJKIlTeJlll 

H3UC/(6allUJ! KbM eJIel<mpOpa3npeoellumellfiama ,wpe;;lca 
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npOEKT 3A PA31l111PEHIIE HA METPOTO B COCl>IUI. TPETA METPOJIlfHlHI- "BYJI. BOTEBrpAJ(CKO WOCE"­
BY JI. "BJIA,[J;lfMIIP BA30B" - J.J.EHTPAJIHA rpAJ(CKA 'lJACT - )I\K "OBQA KYflEJI". fl'bPBH ETAfl - OT KM 4+320 lI.O 
KM 4+950 C ELJ:HA METPOCT AHJ.J.HH 

TOM 5 - I13HcKsamul Ha B1>3JIO)l(HTeJI.SI. TexHHl.JeC!m cneUH<lmKauml 

4aCT 5.4 - EJIeKTpHl.JeCKH CHCTeMH H HHCTaJIaUHH 

EJIeKTpopa:mpe)leJUlTeJIHaTa Mpe)Ka )la 6b)le pa3pa60TeHa TalCa, 'Ie )la oCl1rypl1 MOll\HOCT 3a 

BCl14Kl1 eJIeKTpl14eCKl1 nOTpe6l1TeJIl1 B CTaHl\I1I1Te, TYHeJII1Te 11 cnOMaraTeJIHI1Te CbOPb)KeHI1~. 

EJIeKTp03axpaHBaHeTO 3a pa3JII14HI1Te BI1)lOBe KOHcYMaTOpl1 ll\e 6b)le peweHo B npOeKTa 

cnope)l 113I1CKBaHH5ITa, nO)la)leHI1 OT )lpymTe CI1CTeMH, KaTO: KaTerOpl1Ha Ha 3axpaHBaHe, 

MOll\HOCrra, 6po~ 11 MeCTonOJIO)KeHl1eTO Ha KOHCYMaTOpI1Te, KaTO ce HMaT npe)lBI1)l CJIe)lHHTe 

H3HCKBaHIUI: 

3axpaHBaHeTO Ha OCHOBHHTe H TpaH3HTHl1 BO)lOTJII1BHI1 CTaHl\I1H Tp~6Ba )la ce npe)lBI1)!C)\a no 

)lBe 3aXpaHBall\11 JIHHHH, e)lHaTa OT KOI1TO e )ll1peKTHO OT e)lHaTa CeKl\I1H Ha Ta6JIa HI1CKO 

Hanpe)KeHl1e B TITCIITC, a )lpyraTa - OTKJIOHeHl1e OT MamCTpaJIeH Ka6eJI, 3axpaHeH OT 

)lpyraTa CeKl\I151 Ha TITCme. ITpeBKJIlO4BaHeTO Ha 3axpaHBaHeTO )le 6b)le aBTOMaTl14HO 

3axpaHBaHeTO Ha BeHTI1JIal\110HHI1Te ype)l611 Tp~6Ba )la ce pe3epBl1pa 4pe3 Ka6eJI OT TITeme 

Ha CbCe)lHa CTaHl\I1~ Inpe)ll1wHa no nOCOKa HapacTBaHe Ha KI1JIOMeTpa)!ca/. 

EJIeKTp03axpaHBaHeTO Ha eCKaJIaTOpl1Te Tp~6Ba )la ce npe)lBI1)!C)la cbo6pa3HO HOpMaTI1BHI1Te 

113I1CKBaHI1~ . 

EJIeKTp03axpaHHBaHeTO Ha CI1CTeMHTe 3a CHrHanI13al\l1~ Tp~6Ba )la ce npe)lBI1)!C)la no 2 

Ka6eJIHl1 JII1HI1H OT Pa3JII1'lHI1Te CeKl\1111 Ha TITe. ITpeBKJIIO'lBaHeTO Ha 3axpaHBaHeTo )la 6b)le 

aBTOMaTI14HO. 

EJIeKTp03axpaHHBaHeTO Ha TeJIeKoMYHI1Kal\110HHI1Te CI1CTeMI1 (KITC) )la CTaBa cbo6pa3HO 

Bb3npHeTaTa cxeMa Ha 3axpaHBaHe Ha Cbll\eCTBYBall\I1Te MeTpOCTaHl\1111 11 )la BKJIlO4Ba 

MI1HI1MyM: 

• MeCTHO pa3npe)leJlllTeJIHO Ta6JIO HH B KITe. 

• 2 3axpaHBall\11 Ka6eJIHl1 JII1HI1I1 OT TITe, KaTO e)lHaTa OT T~X ce cBbp3Ba npe3 UPS, 

Opa3MepeH )la MO)Ke )la noeMe HaTOBapBaHeTo B npO)lbJI)!CeHl1e Ha 10 MI1HyTI1. 

3a eJIeKTp03axpaHBaHeTo Ha TbprOBCKI1Te 06eKTl1 Tp~6Ba )la ce Ilpe)lBl1)K)la caMOCTO~TeJIHO 

pa3Ilpe)leJUlTeJIHO eJIeKTpOMepHO Ta6JIO BbB BCeKI1 BeCTI16IOJI, C no e)lHa 3axpaHBall\a JII1HI1~ 

OT pa60THl1Te CeKl\1111 Ha TITe. Opa3Mep~BaHeTO Ha 113BO)lI1Te B TOBa pa3npe)leJII1TeJIHO Ta6JIO 

)la CTaBa npl1 MaKCI1ManeH TOBap O,4kW 1m', CbfJIaCHO 'lJI.245, an.(2) - Ta6JI.26 OT Hape)l6a 3 

YEYEJI. 

ITPI1 113rOTB~HeTO Ha eHepmHHI151 6anaHc )la ce l\eJII1 paBHoMepHo HaToBapBaHe Ha )lBaTa 

TpaHc<jJopMaTOpa B TITe. 

H3IlbJIHl1TeJIH )la ce CTpeMI1 KbM OrpaHI1'laBaHe 3ary6l1Te Ha eJIeKTpl14eCKa eHepm~. 
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npOEKT 3A PA3WHPEHME HA METPOTO B COlDHH, TPETA METPOJIH.HHJI- "6YJI. 60TEBrpA,lJ,CKO WOCE"-
6YJI. "BJIA,lJ,HMUP BA30B" - UEHTPAJIHA rPAll,CKA 1-IACT - )IrK "OBlfA KynEJI". n'bPBH ETAn - OT KM 4+320 ll,O 
KM 4+950 C Ell,HA METPOCTAHUMJI 

TOM 5 -113HcKBaHH5I Ha B'b3JIO)l{HTen5l. TeXHHLJeCKH cneuHcI>HKaUHl.f 

4acT 5.4 - EneKTpliLJeCKH CHCTeMH H HHCTaJ1aUHH 

H3UC1(eallUfliCbM eJle1(mP0063aeeJICaailemo 

,[(a ce nOJl3BaT caMO cyXl1, He MaC110Hanb11HeHl1 CbOPbll(eHI1~ 

Pa:mpe,[(el1I1Te11Hl1 Ta611a: 

Pa:mpe,[(el1I1Te11HI1Te Ta611a ,[(a 6b'[(aT B CbOTBeTCTBl1e C 113l1CKBaHl1Ha Ha npOTI1BOnOlKapHl-lTe 

CTp0l1Te11HO TeXHl1'1eCKI1 HOpMI1, KaTO 113nb11HeHl1eTO 11M ,[(a CbOTBeTCTBa Ha CTaH,[(apT E,[(C 

EN 60439- I 111111 eKBI1BalleHTeH. 

Pa3npe,[(el1I1Te11HI1Te Ta611a Tp~6Ba ,[(a ce nOCTaB~T B nOMemeHI1~, B KOI1TO l1Ma ,[(OCTbn caMO 

06c11yJl(Baml1~ nepCOHall. 

nOMemeHI1~Ta Ha pa3npe,[(el1I1Te11HI1Te Ta611a Tp~6Ba ,[(a I1MaT oCl1rypeHa BeHTI111al.\l1~ 11 

no,[(xo'[(»mO e11eKTpl1'1eCKO OCBeT11eHl1e. 

KOHCTPYKI.\l1HTa Ha Ta611aTa Tp»6Ba ,[(a n03B011»Ba 6e30nacHo 11 11eCHO MaHl1nYl1l1paHe C 

MOHTl1paHI1Te B THX anapaTI1 l1 6e30naceH, 11eK 11 6bP3 MOHTall( 11 ,[(eMOHTaJK npl1 peMoHT 11 

KOHTP011HI1 nperne,[(l1. 

MaTepl1alll1Te, YlloTpe6~BaHl1 3a KOHCTPYKI.\I1J!Ta Ha Ta611aTa, Tp~6Ba ,[(a 113,[(bpJl(aT 

MeXaHl1'1HI1Te, e11eKTpOCTaTI1'1HI1Te 11 e11eKTpo,[(l1HaMI1'1HI1Te CI111l1, Ha KOI1TO MoraT ,[(a 6b'[(aT 

nO,[(l1OlKeHI1 Ta611aTa B Ilp0l.\eca Ha eKCn110aTaI.\I1~. 

,[(a ce OCl1rypH l13I1CKBaHI1Te OT ,[(ei1cTamI1Te HOpMI1 cB060'[(Hl1 n110ml1 OK0110 

pa3llpe,[(el1I1Te11HI1Te Ta611a, C or11e,[( 11eCHO 11 y,[(06HO 06c11YlKBaHe. 

npeKbCBa'l11 11 IlpeBK11IO'IBaTel1l1: 

npeKbCBa'll1Te me 6b'[(aT B CbOTBeTCTBl1e C E,[(C 6059-84 11 E,[(C EN 60898:2002 111111 

eKBl1BalleHTeH IlPl1110Jl(I1M eBponei1cKl1 CTaH,[(apT. 

BCl1'1KI1 IlpeKbCBa'll1 B pa3llpe,[(el1I1Te11HI1Te Ta611a ,[(a 6b,[(aT Bb3,[(Yll1H0 113nb11HeHl!e 

KOHTaKTOpl1: 

KOHTaKTOpl1Te me 6b'[(aT B CbOTBeTCTBl1e C E,[(C 60 I 2-84 l11111 eKBI1BalleHTeH npl1110lKl1M 

eBpolleticKI1 cTaH,[(apT. 

,[(a ce 1l0Jl3BaT caMO Bb3,[(yWHI1 KOHTaKTOpl1 

Ka6el1l1: 

06ml1 l13I1CKBaHI1J! 
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IIPOEKT 3A PA3Il111PEHHE HA METPOTO B COctlIUI, TPETA METPOJIHHH.H ~ "IiYJI. I)OTEBrpA,IJ,CKO IlI0CE" ~ 
6Y JI. "BJIAI\IIMIIP BA30B" - L\EHTPAJIIIA rPAI\CKA '1ACT - )KK "OB'IA KynEJ1", noPBI1 ETAn • OT KM 4+320 1\0 
KM 4+950 C EllHA METPOCT AHlJ.IUI 

TOM 5 -113HcKsaHH.I1 Ha Bb3JlOJl(HTemI. TexHHl-IecKH cneUHCpHKaUHH 

l.JacT 5.4 ~ EneKTpHl-IeCKH CHCTeMH H HHCTaJlaUHH 

Ka6eJII1Te, 113n0JI3BaHI1 3a I1HCTaJIaL\I1I1Te HI1CKO Hanpe)!(eHl1e I\a oTroBap~T Ha 113I1CKBaHI1~Ta 

Ha E,[(C 16291-85 11 <l>H-KI1 02-001/96 I1JII1 eKBI1BaJIeHTHI1 npI1JIO)!(I1MI1 eBpOneHCKI1 

CTaHl\apTI1. 

BCI1'1KI1 Ka6eJII1 I\a 6bl\aT C Mel\HO TOKOnpOBOl\l1MO )KI1JIO 

Ka6eJII1Te,[la 6bl\aT 3a Hanpe)!(eHl1e 0,6/1 kV 

Ka6eJIHI1 TpaCeTa: 

Onpe,[leJI»T ce B npoeKTa npl1 cnaJBaHe Ha HOpMl1paHI1Te MI1HI1MaJIHI1 OTCTOHHI1~ ,[10 ,[IPYrI1Te 

BI1,[10Be I1HCTaJIaL\1111 11 CbOPb)!(eHI1~, CbrnaCHO I13I1CKBaHI1»Ta Ha Hape,[l6a 3 YEYEJI. 

npl1 BCI1'1KI1 cJIY'Ial1, KoraTO B npoL\eca Ha CTpOI1TeJICTBO 113nbJIHI1TeJI»T KOHcTaTllpa 

HeBb3MO)!(HOCT ,[Ia cnaJl1 HopMaTIlBHI1Te OTCTO~HI1~ Tp~6Ba,[la YBe,[lOMIl I1H)!(eHepa. 

Ha'lIlH Ha nOJIaraHe 11 3aKpenBaHe - B CbOTBeTCTBl1e C Hape,[l6a 3 YEYEJI: 

B npe,[lCTaBIlTeJIHI1Te '1aCTIl - OTKPIlTO Ha MeTaJIHI1 cKapll IlJIIl B npe,[lna3HI1 TPb611 B 

OKa'leHI1Te TaBaHI1. 

B CJIy)!(e6HI1Te nOMemeHIl5! - OTKPIlTO CbC cK0611 

B Ka6eJIHI1Te KOJIeKTOpl1 Ha MeTpOCTaHL\I1IlTe 11 B TYHeJII1Te - OTKPI1TO BbPXY Ka6eJIHIl Hoca~11 

nO)!<apOYCToi1~IlBOCT: 

BbB BCI1~KI1 npe,[lCTaBI1TeJIHI1 '1aCTIl, B TYHeJIIlTIl 11 Ka6eJIHI1Te KOJIeKTOpll me ce nOJI3BaT 

Ka6eJIIl C 1130JIaL\Il5!, HepaJnpocTpaH~Bama ropeHeTo 

B OCTaHaJIIlTe nOMemeHI1~ me ce nOJI3BaT Ka6eJIIl C HOpMaJIHa 1130JIaL\I1~. 

Ka6eJIHI1 CKapl1 11 Ka6eJIHIl Hoca'm: 

PaJnOJIO)!(eHlleTO, 6pO~T 11 TllnbT Ha Ka6eJIHIlTe CKapl1 11 HOCa'll1 ,[Ia ce onpe,[leJIIl cb06pa3Ho 

TpaCeTaTa 11 6po~ Ha npeMIlHaBaml1Te Ka6eJIIl, 1l3IlCKBaHI1~Ta 3a cnaJBaHe Ha MIlHI1MaJIHI1 

OTCTO~HI1~ Me)!(,[IY Ka6eJIIlTe C paJJIIl~HI1 Hanpe)!(eHI1~, KaKTO 11 C KOHCTPYKTIlBHI1Te 

,[Ia,[leHOCTI1. 

Ka6eJIHI1Te CKapl1 11 Hoca~11 Tp~6Ba ,[Ia ce oPaJMep~BaT KaTO ce npe,[lBIl,[l11 pe3epBHo M~CTO 3a 

nOJIaraHe Ha ,[IOnbJIHI1TeJIeH 6poi1 Ka6eJII1 MI1HI1MYM 15% OT Ka6eJIIlTe, npe,[lBIl,[leHIl B 

npoeKTa 
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npOEKT 3A PA3UIHPEHHE HA METPOTO B COq)HSI, TPETA METPOJIHHM.sJ - "oYJI. oOTEBrPA).I.CKO mOCE"-
6YJI. "BJIALlHMHP BA30B" - UEHTPAJIHA rPALlCI(A '1ACT·)!(I( "OB'IA KynEJI", n"bPBH ETAn· OT KM 4+320 LlO 
KM 4+950 C E.1lHA METPOCTAHLI,MSI 

TOM 5 - 113HcKsaHHH Ha Bb3nOJKHTenH. TeXHHl.J.eCKH cneUHCI>HKallHH 

lIacT 5.4 - EneKTpHl.J.eCKH CHCTeMH H I1HCTaJIallHH 

)l;a ce nOJl3BaT CTOMaHeHM Tp"b6M, KOMTO CJleLlBa Lla 6"bLlaT 3a3eMeHM. 

DPM npeMHHaBaHe npe3 CTeHM ce LlonycKa M3n0JJ3BaHeTO Ha TB"bPLlM PVC TPb6M, npl1 

YCJIOBMe, 'Ie ce oCMrypM CBeTJlO Pa3CTOHHMe Me"'LlY THX - MMHMMYM 3 CM. 

3.8.3. 

H3UCKeaHUJl KM4 ellelwlpopa3npeOeJllllnellHama ,"pe~/ca 

113To'lHMUM l1 KaTeropMM Ha eJIeKTp03axpaHBaHe: 

EJIeKTp03axpaHBaHeTo ll\e CTaBa OT pa3npeLlemlTeJlHaTa ypeLl6a HMCKO Hanpe)KeHl1e S 

C"bOTSeTHOTO TDC. 

KaTerOpM3aUl1HTa no OTHoweHMe M3MCKBaHMHTa 3a HenpeKbcHaTo eJIeKTpOCHa6LlHsaHe Ha 

nOTpe6l1TeJlMTe ce onpeLleJlH B C"bOTSeTCTBMe C LleHCTBall\aTa HopMaTMsHa 6a3a, KaKTO CJleLlBa: 

KOHcYMaTopM HYJIeBa KaTerOpl1H, M3l1CKBall\l1 pa60THo, pe3epBHo l1 aBapl1HHO 3axpaHsaHe. 

DpeK"bCBaHeTo Ha eJIeKTp03aXpaHBaHeTO He TpH6Ba Lla npesMwaBa 1 s. 

KOHcYMaTopM nbpBa KaTerOpM5I, M3l1CKBall\l1 pa60THo M pe3epsHo 3axpaHsaHe. 

DpeBKJlIO'-IBaHeTO Ha 3axpaHBaHeTo Tp5I6Ba Lla CTaBa aBTOMaTl1'-IHO, a npeKbcsaHeTo Ha 

eJleKTp03axpaHBaHeTO He TpH6sa Lla npeBl1WaBa 30s. 

KOHCYMaTopM STopa KaTeropl111, l13MCKSall\l1 pa60THO M pe3epSHO 3axpaHBaHe. 

DpeSKJlIO'ISaHeTO Ha 3axpaHsaHeTO CTaBa Pb'lHO, a npeKbCBaHeTO Ha eJleKTp03axpaHBaHeTO 

He Tp5I6sa Lla npeBMwaBa 2 '1aca. 

KOHcYMaTopM TpeTa KaTeropMH, M3MCKBall\l1 caMO eLlHO pa60THo 3axpaHBaHe, KaTO 

npeK"bCSaHeTO Ha eJleKTp03axpaHsaHeTO He TpH6Ba Lla npesMwasa 1 LleHOHOll\Me. 

3a 3axpaHsaHe Ha nOLlBM)KHl1 KOHcYMaTopM B TYHeJlMTe 3a HY)!(LlMTe Ha eKnJlOaTaUMHTa, a TaKa 

C"bll\O M pe3epBHo 3axpaHsaHe Ha HHKOM CTaUl10HapHM KOHcYMaTOpl1 Lla ce oCl1rypHT 

MarwcTpanHM CMJlOBM Ka6eJlM C OTKJlOHl1TeJlHM M peMoHTHM KaceTM 3a SCeKI1 eLll1H OT 

TYHemlTe, KaTO ce I1MaT npeLlBMLl CJleLlHI1Te 113I1CKBaHl1H:: 

Hanpe)!(eHMe 380/220V 

MecTonoJlOJlo)!(eHMe 

Jlllsa CTeHa Ha TYHeJla-nO nOCOKa LlSM)!(eHl1e Ha BJlaKa 3a eLlHOn"bTHI1Te TYHeJlM 

JlHsa cTpaHa Ha TYHeJla - no nOCOKa Ha HapacTsaHe Ha KI1J10MeTpa)!(a 3a LlByn"bTHI1Te TYHeJlI1. 

MOHTa)!( no Ll"bJl)!(MHaTa Ha OTKJlOHI1TeJlHM KaceTKM - C"b06Pa3HO HY)!(LlMTe 

MOHT~ no Ll"bJl)ICMHaTa Ha peMoHTHM KaCeTKI1 - MaICc.npe3 100M 

CTeneH Ha 3all\l1Ta Ha ICaCeTICI1Te - IP54 
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npOEKT 3A PA3WHPEHME HA METPOTO B CO<l>IUI, TPETA METPOJIHHH5I - "IiYJI. IiOTEBf'PAllCKO WOCE"­
IiYJI. "BJIAllMMHP BA30B" - Ll,EHTPAJIHA f'PA,llCKA 'lJACT - JKK "OB'lJA KYnEJI", n'bPBH ETAn - OT KM 4+320 llD 
KM 4+950 C E)J.HA METPOCT AHLI,U5I 

TOM 5 - I13HcKsaHHH Ha B'b3nO)l(HTenH. TexHH4ecKH cneUHCIH1KaUHH 

l.JacT 5.4 - EneKTpH4eCKH CHCTeMH H HHCTaJlaUHli 

KaceTKHTe 3a peMoHTHH HylK,!(H I\a ce OKOMnJleKTOBaT C 2 6p. 3 cjJa3HH KOHTaKTH H 1 6p. 

MOHocjJa3eH 

,l],a ce npel\BHI\HT MepKH 3a 3all1HTa OT HHI\HpeKTeH 1\0nHp - 3a3eMHBaHe H 3aHYJlHBaHe, 

CbrJlaCHO l\eHCTall1HTe pa3nOpel\6H 

B 3aBHCHMOCT OT KaTeropHHTa Ha nOTpe6HTeJlHTe I\a ce npeI\BHI\HT: 

Pa60THo eJleKTp03axpaHBaHe - OT el\HaTa CeKl\HH lel\HHHH 

TpaHccjJopMaTopl B TITC 

Pe3epBHo eJleKTp03axpaHBaHe - OT I\pyraTa CeKl\HH II\PYrHH 

TpaHccjJopMaTOpl B TITC 

ABapHHHo eJleKTp03axpaHBaHe - OT 061l1a aKYMYJlaTopHa 6aTepHH 

l!3uc7waHu51 KbJW eJleKmpoo63aee:J/coaHemo 

Panpel\eJlHTeJlHH Ta6J1a 

,l],a ce npel\BHI\HT MeCTHH pa3npel\eJlHTeJlHH Ta6J1a 3a BCHKa caMOCTOHTeJlHO 060c06eHa 30Ha 

H nOI\06eKT. 

,l],a ce npel\BHI\HT OTl\eJlHH Ta6J1a 3a OCBeTJleHHe H I\BHraTeJlH. 

Pa3npel\eJlHTeJlHHTe Ta6J1a TpH6Ba I\a oTroBapHT Ha CJlel\HHTe H3HCKsaHHH: 

,l],a 6bl\aT B MeTaJlHH wKacjJoBe, C el\HOCTpaHHO 06CJlYlKBaHe, npHrOl\eHH 3a 3aKJI104BaHe. 

WHHHTe I\a 6bl\aT Mel\HH - 380/220V 150Hz 

CbC CTeneH Ha 3alll,HTa, He nOMMKa OT: 

TYHeJlH H nepOHH - IP 54. 

IToMell1eHHH B MeTpOCTaHl\HHTe - IP 43 

OT BbTpeWHa cTpaHa Ha BCHKO Ta6J10 I\a 6bl\e l\al\eHa cxeMa, Cbl\bpll(all1a TeXHH4eCKH l\aHHH 

3a anapaTypaTa, BbTpewHHTe Bpb3KH H npel\Ha3Ha4eHHe Ha H3BOI\HTe. T04HOTO Cbl\bp)l(aHHe 

Ha cxeMaTa I\a 6bl\e cbrJJacysaHo C npel\CTaBHTeJl Ha Bb3J10)l(HTeJlH. 

ITpel(bCBa4H H npeBKJlI04BaTeJlH 

BCH41(H npel(bCBa4H B pa3npel\eJlHTeJlHHTe Ta6J1a I\a 6bl\aT aBTOMaTH4HH. 

KOHTaI(TOPH 

Hanpe)l(eHHe Ha 606HHaTa, KaKTO CJlel\Ba : 

BbBOI\HH 1(0HTal(TOpH IHa BbBOI\H Ha Ta6J1al - 220V AC 

KOHTaKTopH Ha H3BOl\H - 24V AC 

Ka6eJlH 
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npOEKT 3A PA3LUlIPEHl1E HA METPOTO B COlDJUI, TPETA METPOJIIIHJUI - "EYJI. EOTEBrPAlKKO mOCE"­
EYJI. "BJIAAIIMIfP BA30B" - UEHTPAJIHA rPA)].CKA lIACT -"lKK "OBlIA KYnEJI", nbPBH ETAn - OT KM 4+320)].0 
KM 4+950 C E,UHA METPOCT AHUHSI 

TOM 5 - H3HCKBaI-UUI Ha B'b3JIQ)KHTeJUI. TeXHH'-:leCKH CneUH<pHKaUHH 

lfacT 5.4 - EJIeKTpHl.JeCKH CHCTeMH H HHCTaJlaUHH 

06ll\11 113I1CKBaHl1lI: 

CBbp3BaHeTO Ha npOBOAHI1L\I1Te 11 Ka6eJll1Te KbM eJleKTp"4eCKITe CbOpb)!(eHI1» 11 

I1HCTaJlaL\110HHI1Te apMarypl1 Tp1l6Ba Aa CTaBa 4pe3 CneL\l1aJJHI1 KJleMI1 

CbeAI1HeHI111Ta, OTI(J]OHeHI111Ta 11 KpaHll\aTa Ha Ka6eJlHI1Te JlI1HI1I1 Tp1l6Ba Aa ce 113nbJlHllBaT no 

TaKbB Ha4I1H, 'Ie Ka6eJll1Te Aa 6bAaT 3all\I1TeHI1 OT npOHI1KBaHeTO Ha BJlara 11 Bb3AeHCTBI1eTO 

Ha Apym BpeAHI1 Bell\eCTBa OT OKOJlHaTa cpeAa. CbeAI1HeHI111Ta, OTKJlOHeHI1Ha 11 KpaHll\aTa 

Tp1l6Ba Cbll\O Aa H3Abp)!(aT npeABI1AeHI1Te 113nHTBaTeJlHH Hanpe)!(eHHll Ha CbOTBeTHI111 Ka6eJl. 

HanpaBaTa H MOHTa)!(bT Ha CbeAI1HI1TeJlHHTe H OTKJlOHHTeJlHI1Te MYQll1 H Ka6eJlHI1 rJlaBI1 

Tp1l6Ba Aa ce H3BbplllBa CbrnaCHO npeAnHCaHI111Ta Ha np0l13BOAI1TeJlll • 

BbTpeWHI1» paAHyc Ha OrbBaHe Ha 1<a6eJla npl1 nOJlaraHeTO My, Tp»6Ba Aa CbOTBeTCTBa Ha 

T0311, nOC04eH OT HeroBI111 np0I13BOAHTeJl. 

3a3eMllBaHe: 

Ka6eJll1Te C MeTaJJHI1 06BHBKH 11J111 6pOHI1 Tp»6Ba Aa ce 3a3eMllBaT HJlI1 3aHYJl»BaT CbrnaCHO 

113I1CKBaHI1l!Ta B HapeA6a 3 11 BCI14KI1 OCTaHaJlI1 npHJlQ)KI1MH cTaHAapTI1 .. 

I1pl1 3a3eMllBaHe HJlI1 3aHYJll!BaHe Ha MeTaJJHI1Te 06BI1BKI1 Ha CHJlOBI1Te Ka6eJlH, 06BI1BKaTa H 

6poH»Ta Tpl!6Ba Aa 6bAaT cBbp3aHH C rbBKaB MeAeH npoBoAHHK, KaKTO nOMe)KAY 11M, TaKa 11 C 

MeTaJJHI1Te MYQll1 11 MeTaJJHHTe 06BI1BKI1 Ha Ka6eJlHHTe rJlaBH. 

3a3eMllBall\I1Te 11 3aHYJll!Ball\I1Te 3all\HTHI1 npOBOAHI1L\H He Tpl!6Ba Aa I1MaT npOBOAHMOCT, no­

rOJlllMa OT Ta311 Ha Ka6eJlHaTa 06BI1BKa. 

Ka6eJlHI1 CKapl1 11 Ka6eJlHH Hoca411 

BCl14KH Ka6eJlHH CKap" H Hoca411 Aa 6bAaT CTOMaHeHH C aHTI1KOp03110HHO nOKpHTl1e. 

BCI14KI1 Ka6eJlHI1 CKapl1 11 HOCa411 3a 6bAaT 3a3eMeHI1, nocpeACTBOM Bpb3Ka CbC CT.WI1Ha KbM 

3a3eMI1TeJlHaTa I1HCTaJlaL\l1» 

H30JlaL\110HHI1 TPb6H 

MI1HI1MaJJHHllT Al1aMeTbp Ha 1130JlaL\110HHHTe TPb611 ce onpeAeJll! B 3aBI1CI1MOCT OT 6pOl! H 

Ce4eHI1eTO Ha npeMI1HaBall\HTe Ka6eJlH H npOBOAHHL\H. 

CJleA H3Ternl!HeTO Ha Ka6eJlI1Te, cbeAHHeHI1»Ta H Kpal1ll\aTa Ha Tpb611Te Aa ce ynJlbTHl!BaT 

MHOro A06pe B CbOTBeTCTBHe C 113I1CKBaHH»Ta Ha I1pOTI1BOnO)!(apHI1Te HOPMI1. 

MapKHpaHe - B CbOTBeTCTBl1e C E,[(C 13448-76 11J111 eKBI1BaJJeHTeH. 

BCl!Ka Ka6eJlHa JlI1HI1l! Tp1l6Ba Aa HMa CBOH HOMep. 

OTKPHTO nOJlQ)KeHI1Te Ka6eJlI1, a Cbll\O 11 BCl14KI1 Ka6eJlHI1 Myqm H rJlaBI1 Tpl!6Ba Aa ca 

cHa6AeHI1 C MapKl1pOBKa CbC CJleAHI1Te 03Ha4eHH»: 
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npOEIIT 3A PA3WHPEHI1E HA METPOTO B COtDIUI, TPETA METPOJIHHHR - "EYJI. EOTEBrpALI,CKO WOCE"­
EYJI. "BJIA.lI.HMHP BA30B" - UEHTPAJIHA rPA.lI.CKA l.JACT - JKK "OBl.JA I(YnEJI", n'hPBH ETAn - OT KM 4+320 lIO 
KM 4+950 C E.lI.HA METPOCT AHUIUI 

TOM 5 - 113HcKBaHH5I Ha B'h3JIO)KHTeJI5I. TeXHHLJeCKH CneUH<pHKaUHH 

4acT 5.4 - EJIeKTpH4eCKH CHCTeMH H HHCTaJIaUHH 

BbPXY MapKl1pOBKaTa Ha Ka6eJla - Tl1na, HanpelKeHl1eTO, Ce4eHl1eTO, HOM epa 

BbPXY MapKHpaHeTO Ha MyqlHTe HJlIi rJlaBHTe - iJ:aTaTa Ha MOHTalKa H HMeTO Ha li3nbJlHliTeJl~ 

MapKHpOBKHTe Tp~6Ba,11a ca He3aJlH4liMIi. 

3.8.4. npoeKTHH H3I1CKBaHI1» 

H3UC1WaHUJl1(bM eJlel(mpopmnpeOellUmeJlHama MpeJ/ca 

EJleKTpOpa3npe,11eJlHTeJlHaTa Mpe)Ka Tp~6Ba ,11a OCl1rypH TPHCPa3HO Hanpe)KeHlie 380/220V Ii 

MOHOCPa3HO HanpelKeHl1e 220V Ii KOHcpHrypal1li~ Ha 3axpaHBaHeTO MHHI1MYM Ha CJle,11HI1Te 

CHCTeMH: 

• OCBeT~BaHe Ha CTaHI1HHTe , BKJl104HTeJlHO nepOHI1, BX0,110Be, aBapliHHH BX0,110Be, 

MaWI1HHI1 Ii HHCTaJlal1HOHHH nOMell\eHIi~ Ii CJly)!(e6HH nOMell\eHIi~ Ha BCl14KIi eTmKIi 

Ha CTaHUluITa; 

• TYHeJlHO OCBeTJleHHe 

• ABapHHHO OCBeTJIeHHe 

• KOMaH,11eH nyHKT Ha CTaHI1H~Ta 

• CI1CTeMI1 UPS 

• CliCTeMa 3a TaKcYBaHe 

• BeHTI1J1aI1110HHIi CHCTeMH 

• OT,11I1M~Ball\li CHCTeMH 

• CHcTeMa 3a OTOnJleHl1e 

• B0,110CHa6,11I1TeJlHH nOMnH, KpaHOBe 11 BeHTeJlIi 

• B0,1100TJlI1BHH nOMneHH CTaHl1l111 

• AcaHCbopH 

• ECKanaTOpl1 

• TbprOBCKH o6eKTH 

3.9. OCBeTI1TeJIHH HHCTaJIallHII 

3.9.1. BbBe,11eHl1e 

OCBeTI1TeJlHaTa HHCTaJlal1l1» ll\e 06XBall\a BCH4KIi n0,113eMHI1 06J1aCTI1 Ha CTaHI1Ii~Ta, 

TYHeJlH, cnOMaraTeJlHIi nOMell\eHI1H, BX0,110Be, H3X0,11I1, Ha,113eMHI1 nO,11XO,11Ii. OCBeTJleHHeTO 
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npOEKT 3A PA311InPEHIIE HA METPOTO B CO<l>lIl1. TPETA METPOJlIIHlIlI- "GYJI. EOTEBrPNlCKO llIOCE"-
6YJI. "BJIA,LI.MMllP BA30B" - QEHTPAJIHA rPA.l{CI(A lJACT - JKK "OBl.JA KynEJI", flbPBM ETATI - OT KM 4+320 11.0 
KM 4+950 C EJ\HA METPOCT AHUlIlI 

TOM 5 - 113HcKsaHHlI Ha Bb3J10)KHTeml. TeXHHl-leCKH cneuwlH-lKaWiH 

LJacT 5.4 - EJ1eKTpHl.IeCKH CHCTeMH Ii HHCTaJIaUHli 

ll.(e 6bJ\e pa3pa60TeHO TaKa, "Ie J\a n03BOJlHBa JleCeH II 6e30naceH J\OCTbn J\O BCl14KHTe 

06JlaCTH. 

T0311 pa3J\eJl 04epTaBa KOJlH4eCTBeHl1Te 11 Ka4eCTBeHl1 113HCKBaHl111 OTHOCHO OCBeTJleHHeTO, 

11311CKBaHHlITa 3a ynpaBJleHHe H npeJ\Bapl1TeJlHI1 H34HCJleHHlI. 

3.9.2. CneUH(bl1"lHH H3HCKBaHHlI Ha Bb3JlO)Kl1TeJlll 

06ulu U3UCKealiUJl 

OCBenlTeJlHHTe HHCTaJlaUHI1 TpH6Ba J\a ce I13nbJlHHBaT CbrJlaCHO 113HCKBaHHHTa Ha 

aKTYaJIHHTe KbM MOMeHTa Ha H3nbJlHeHHe HOpMaTHBHH J\OKYMeHTI1. 

,ll;a ce oCHrypH OCBeTJleHl1e 3a BCH4KH 30HH Ha MeTpOCTaHUHI1Te, TYHeJlHTe, Ka6eJlHl1Te 

KOJleKTOpH, BXO,1\OBeTe, KaI<TO H Ha BCH"lKI1 OCTaHaJlH cnOMaraTeJlHH cJlYlKe6Hl1 nOMell.(eHHH, 

HaMHpall.(H ce B MeTpOCTaHUI1HTe H TYHeJlHHTe Y4aCbUI1. 

,ll;a ce oCHrypllT ,1\Ba BH,1\a OCBeTJleHHe - pa60THO H aBapl1i1Ho MHHI1MyM 3a: 

1l0Mell.(eHI1HTa 3a nbTHHUI1Te, cTbJl611ll.(aTa, eCKaJlaTOpl1, KOpl1,1\Opl1, npoxo,1\l1, TYHeJlI1, 

npl1TyHeJlHI1 CbOpblI(eHI1H, nOMell.(eHI1HTa Ha KOMaH,1\HI1l1 nyHKT Ha CTaHUI1l1Te, nOMell.(eHI1l1Ta 

Ha J\I1Cne4epKI1Te Bpb3Kl1 11 Cl1rHaJll13aUl1l1Ta, oxpaHaTa, KaCI1Te, Me,1\I1UI1HCKI1Te nYHKTOBe, 

n0.uCTaHu,HHTe, MalllHHHHTe 3aJIH, nOMell1.eHlUlTa c eJIeKTpH4eCKH Ta6J1a, nOMneHI-ITe H 

BeHTI1JlauHOHHI1 nOMell.(eHl1l1. 

,ll;a ce OCl1rypl1 eBaKyaUl10HHO OCBeTJleHl1e no nbTI1ll.(aTa 3a eBaKyaUI1l1 11 Ha BCH"lKI1 113XO,1\11 

nOCpe,1\CTBOM OCBeTI1TeJlI1 C BrpaJ\eH aI(yMyJlaTOp. 

IIpUlilfun lia pa6ol11a U ynpaelleliue 

ABapl1i1HoTo OCBeTJleHl1e ,1\a ce npeJ\BI1,1\11 KaTO "laCT OT pa60THOTO, KaTO 3a UeJlTa 

OCBeTI1TeJlHI1Te TeJla 3a aBapl1i1Ho OCBeTJleHl1e ce KOMnJleKTOBaT C eJleKTpOHHa nYCKOBa 

anapaTypa, n03BOJlllBall.(a pa60Ta C HanpelKeHl1e 220V AC 11 220V DC 

Ilpl1 OTlla,1\aHe Ha HOPMaJlHOTO 3axpaHBaHe, aBapl1i1HI1Te OCBeTI1TeJlHI1 TeJla aBTOMaTl14HO ll.(e 

ce npeBKJlKl'maT Ha 3axpaHBaHe OT 06ll.(aTa aKYMYJlaTOpHa 6aTepl1H, "lpe3 ABP B Tile. 

YnpaBJleHl1eTO Ha OCBeTJleHl1eTO B nOMell.(eHI1HTa 3a nbTHI1UI1 11 B TYHeJlI1Te J\a ce ynpaBJlllBa 

,1\I1CTaHI..\110HHO, a BbB BCI1"lKI1 OCTaHaJll1 nOMell.(eHI1l1 - Pb"lHO. 

Jf360p lia OC6el11Ul11ellU 
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npOEKT 3A PA3llJHPEHHE HA METPOTO B COCJ)HH, TPETA METPOJIHHHH - "6YJI. 60TEBrPA,[(CKO WOCE"-
6YJI. "BJIAlUiMHP BA30S" - UEHTPAJIHA rPA'[(CKA qACf -)KK "OSqA KynEJI". nbPSH ETAn - OT KM 4+320)].0 
KM 4+950 C E,[(HA METPOCTAHUUH 

TOM 5 - H3HCKBaHHH Ha B'b3J10)l(HTeJlH. TexHHl.JeCKH cneUH<I)HKaUHH 

qacT 5.4 - EJIeKTpHl.JeCKH CHCTeMH H HHCTaJmUHH 

I1pH H360pa Ha BH,!\a Ha OCBeTHTeJlHTe ,!\a ce Cna3BaT BCH'lKH npHJlO)!(HMH aKTYaJJHH HOpMH H 

cTaH,!\apTH. 06mOTO OCBeTJIeHHe Ha nOMemeHH~Ta pa60TemH npH ,!\eHOHOmeH pe)KHM H 

npe,!\CTaBHTeJlHHTe 'lacm IKI1C, KaCH, OxpaHa,cTbJl6H, nO,!\Jle3H, BeCTH610JlH H nepOHHI ,!\a 

ce npe,!\BH,!\H C OCBeTHTeJlHH TeJla cLEO H KopnycH OT HeropHM MaTepHaJJ He OT,!\eJl~m 

Bpe,!\HH ra30Be OpH BHCOKa TeMnepaTypa. B OCTaHaJJHTe nOMemeHH~ MoraT ,!\a ce H3n0Jl3BaT 

JlYMHHHcueHTHH H KOMnaKTHH JlYMHHHcueHTHH JlaMOH. 

OCBeTJIeHHeTO Ha nOMemeHH~Ta C OOBHllleHH H3HCKBaHH~ KbM apXHTeKTYpHO-XY,!\O)KeCTBeHO 

o<jJopMJleHHe Ha HHTepHopa,!\a ce Cb06pa3H C H3HCKBaHH~Ta Ha OpOeKTa 3a HHTepHopa, cLEO 

OCBeTHTeJlH. ,D;Ho,!\HHTe OCBeTHTeJlH ,!\a 6b,!\aT C ,!\Ba THna ,!\HO,!\HH KPHCTaJJH C UBeTHa 

TeMoepaTypa 3000 H 50000 K • 

Pa60THa TeoepaTypa OT -25 ,!\O +55 C. 

)!CHBOT Ha CBeTeHe 50000 'laca, npH 3ana3BaHe Ha nOTOKa'!\o 70%. 

I1H'!\eKc Ha UBeTonpe,!\aBaHe > 80. 

,D;oKa3aTeJlCTBa 3a nOCO'leHHTe 00 rope napaMeTpH ,!\a ce npHJlo)J<aT KbM 

npoeKTHTelTexHH'leCKH xapar<TepHCTHKH, CBeTJlOpa3npe,!\eJlHTeJlHH KpHBH H ,!\p./. 

I1PH H360pa Ha BH,!\a Ha OCBeTHTeJl~ ce B3eMaT npe,!\BH,!\ H3HCKBaHH~Ta Ha OKOJlHaTa cpe,!\a, 

HKOHOMH'leCKaTa e<jJeKTHBHoCT H cBeTnOpa3npe,!\eneHHeTo HM. 

Oco6eHocmu Ha TYHellHol11o OCeen1JleHUe 

,D;a ce npe,!\BH,!\HT 2 BH,!\a 06mo OCBeTneHHe: pa60THo H aBapHHHo. 

ABapHHHoTO OCBeTneHHe ,!\a ce npe,!\BH,!\H KaTO 4aCT OT pa6oTHoTO, KaTO 4aCT TenaTa ca 

KOMoneKTOBaHH C eneKTpoHHa nycKoBa aoapaTypa H aBTOMaTH4HO ce npeBKnlO4BaT Ha 

aKYMynaTopHa 6aTepH~ npH OToa,!\aHe Ha HOPMaJJHOTO 3axpaHBaHe. 

OCBeTHTenHTe ,!\a ce MOHTHpaT llIaXMaTHO OT ,!\BeTe cTpaHH Ha TyHena, KaTO npH 

e,!\HonbTHHTe TYHenH aBapHHHH OCBeTHTenH ce MOHTHpaT caMO Ha n~BaTa cTpaHa no nOCOKa 

Ha ,!\BH)!(eHHe Ha BnaKa 3a, a npH ,!\BynbTHHTe TYHenH - Ha ,!\BeTe cTpaHH. 

3axpaHBamo Hanpe)J(eHHe 380/220V AC - 3a pa60THo OCBeTneHHe H 220V AC/DC 3a 

aBapHHHo OCBeTneHHe. 

OCBeTJIeHHeTO Ha TYHeJlHTe ,!\a ce npe,!\BH,!\H C OCBeTHTenH cLEO. 

OCBeTneHHeTo Ha BH3yaJlHaTa HH<jJopMaUH~ ,!\a ce npe,!\BH,!\H CbmO C ,!\HO,!\HH OCBeTHTenH OT 

pa60THaTa ceKUH~ Ha enel<Tpo 3axpaHBaHeTo. 

YnpaBneHHe - MeCTHO H ,!\HCTaHUHOHHO. 
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npOEKT 3A PA3111llPEHllE HA METPOTO B CO<J>H.SI, TPETA METPOJIMHH.SI- "liYJ1. liOTEBrPALICKO mOCE"­
liYJI. "BJIAL{HMllP BA30B" - UEHTPAJIHA rPALICKA lJ:ACT - JKK "OB4A KYfIEJI". nbPBH ETAn - OT KM 4+320 LIO 
KM 4+950 C ELIHA METPOCTAHUM.SI 

TOM 5 - I13HCf<SamLH Ha Bb3JIO:iKHTeml. TeXHH4eCf<H CneUHCiH1f<aUHH 

qaCT 5.4 - EnelCTpH4ecKH CHCTer-.m H HHCTaJIaUHH 

3.9.3. Pa60THI-I H3I-1CKBaHI-I~ 

Huea Ha oceemeHocm 

Pa60THO OCBeTJleHl-le: 

OnaCHa 30Ha nepOH - 250 Lx 

Cpe.l:\Ha 30Ha nepoH - 150 Lx 

BecTI-I6!OJlI-I - 200 Lx 

CTbJl61-1 - 150 Lx 

BCI-I4KI-I OCTaHaJlI-I nOMell\eHI-I~ - CbrJJaCHO E~C 1786-84. 

ABapl-IHHO OCBeTJleHl-le: 

CbrJJaCHO .l:\eHCTBall\I-ITe HOpMaTI-IBI-I - MI-IHI-IMYM 10% OT HOpMI-ITe 3a pa6oTHoTO OCBeTJleHl-le, 

HO He nO-MaJJKO OT 2 Lx. 

H3UCl(8a1iU51 KbJv! OC8emumellume 

OCBeTI-ITeJlI-ITe Ha CTaHl.\I-II-ITe M B TYHeJlI-ITe Tp~6Ba .l:\a ce pa3nOJlaraT Ha MecTa, .l:\OCTbnHH 3a 

06CJlY)J(BaHe. He ce .l:\OnYCKa pa3nOJlaraHe Ha OCBeTHTeJlI-I HenOCpe.l:\CTBeHO Hag nbT~ Ha 

BJlaICa, Ha.l:\ eCKaJJaTopHTe, H Ha BHC04HHa Hag 5 M Hag CTbJl6I-1Te. 

TIPH H360p Ha TMna Ha OCBeTHTeJlI-ITe M onpegeJl~He BHC04HHaTa Ha MOHTalKa HM B TYHeJll·lTe 

H Ha nepoHa Ha CTaHl.\MMTe.l:\a ce B3eMaT MepKI-I 3a He.l:\OnycKaHe 3aCJlen~BaHe Ha MaWI-IHHCTa. 

MHHHMaJlHa CTeneH Ha 3all\I-ITa Ha OCBeTI-ITeJlI-ITe - B 3aBI-ICI-IMOCT OT OKOJlHaTa cpe.l:\a: 

CTaHl.\l-I1-I - MMHI-IMYM IP 21 

TYHeJlI-I - MI-IHI-IMYM IP 54 

H3ucKeaHWlICbM UHcmaJIalfUlfuume 3a oceemneHue 

B nOMell\eHI-I~Ta 3a nbTHl-Il.\l-ITe MHCTaJlal.\l-Il-ITe ll\e ce 1-13nbJlH~BaT OTKPI-ITO Ha MeTaJlHI-I CKapl-I, 

KaTO Ka6eJlMTe OT Pa3J11-14HI-ITe CeKl.\1-I1-I Ha Ta6J1a OCBeTJleHl-le ll\e ce nOJlaraT Ha proJll-l4HI-I 

CKapl-I I-IJlI-I pa3.1:\eJleHI-I C HerOpl-IMI-I nperpa.l:\l-I. Ka6eJlI-ITe 3a aBapl-IHHO OCBeTJleHl-le ce nOJlaraT 

B MeTaJJHI-I TPb6M 

B TYHeJlI-ITe 1-1 npMTYHeJlHI-ITe nOMell\eHI-I~, a TaKa Cbll\O B CJlY)J(e6HI-ITe nOMell\eHI-I~ Ha 

CTaHl.\l-Il-ITe Ka6eJlI-ITe ce nOJlaraT OTKPI-ITO, a B KOJleKTOpMTe 1-1 nO.l:\nepOHHI-ITe npOCTpaHCTBa -

B TbHKOCTeHHM MeTaJJHI-I Tpb6M. 
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npOEKT 3A PA31I1HPEHHE HA METPOTO B CO<DIUI, TPETA METPOJIHHHlI· "IiYJI. IiOTEBrPAIlCKO WOCE"· 
IiYJI. "BJIA,LUIMMP BA30S" - ll.EHTPAJIHA rpA,UCKA 4ACT -)KK "OBIIA KYllEJI". flbPB" ETAfl - OT KM 4+320 LtO 
KM 4+950 C EIlHA METPOCT AHI.\HlI 

TOM 5 - 113HCKSaHIUI Ha B'b3flO)KMTeJUI. TexHHlleCKH CneUHcpHKaUHH 

4aCT 5,4 - EneKTpHlJeCKH CHCTeMH H HHCTaJIaUl-iH 

3.9.4. DpoeKTHH H3HCKBaHHlI 

Kamo MUflZUHYM cucmeMama mpa6ea oa 81(Jl/O'lea cfleoflomo: 

DpellBapHTeJIHH H34HCJIeHHlI, C'b06Pa3HO KOJIH4eCTBeHHTe H Ka4eCTBeHHTe H31lCKBaHIl1l K'bM 

OCBeTneHHeTO. 

OCBeTJIeHlle Ha cTaHI.\HIlTe H TYHeJIIlTe 

OCBeTIlTeJIHO 063aBe)I():\aHe II OCBeTHTeJIHIl apMaTypll, Heo6xOllllMIl 3a OCBeTllBaHe Ha 

CTaHl.\llHTe II TYHeJIIlTe; 

CxeMH Ha npeBKJII04BaHe II 6JIOKIlPOBKIl, OCllrypllBall.\ll aBTOMaTIl4HO 1lJ11l P'b4HO 

ynpaBJIeHlle 

ABapllilHa CHCTeMa Ha OCBeTJIeHlle 

BCIl4KIl eJIeMeHTIl, CB'bp3aHIl C llellHocTHTe, OTHaClIlI.\ll ce IlO MOHTa)!<a II nOMp'blKKaTa Ha 

OCBeTJIeHlleTO Ha TaBaHIlTe, CTeHIlTe II IlPYrIlTe apXIlTeKTllpHIl MecTa, BKJ1104BaT 6e3 

orpaHIl4eHIle CJIe,11HOTO: 

<jJIlKCllpaHe Ha OCBeTIlTeJIIlTe, 

3aKpenBaHe Ha Ka6eJ1IlTe II pa3npelleJIHTeJ1Ha cHcTeMa, 

<jJHTHHrIl H apMaTypH, Heo6xo,11HMH 3a 3aKpenBaHe Ha KOMnOHeHTIlTe Ha OCBeTIlTeJ1HaTa 

CHCTeMa 

OCBeTHTeJIHHTe HHCTanal.\HH Tp'b6Ba,11a o6xBaHaT CJ1e,11HIlTe 30HIl: 

BCIl'-IK1l crpa,111l II nOMell.\eHllll Ha CTaHl.\llllTe 

HH<jJopMaI.\1l0HHIl Ta6JIa, YKa3aTeJIHIl Ta6eJ1ll, 1l3X0,111l , eM6JIeMIl "M" 

30HIl, B KOIlTO n'bTHIlI.\IlTe IlMaT IlOCThn, BKJII04Ball.\Il nOIlJIe31l, CThJ161l, paMnll, 

eCKanaTopH, TpaBOJIaTOpll II acaHCbpll 

ABapllllHM 1l3X0,11M, 

BCM4KM TYHeJIHIl Y4aCThI.\Il,Hanpe4HIl TYHeJ1HIl Bp'b3KM M BX0,110Be 

3.10. 3a3eMMTeJIHH HHCTaJIallHH 

3.10.1. 

B Ta3H 4aCT ca onMcaHIl H3MCKBaHIlllTa OTHOCHO 3a3eMIlTeJ1HIlTe IlHCTanal.\ll1l 

IIpeofla3fla'leflue 
,11a 3all.\MTM xopaTa OT e<jJeKTMTe Ha onaCHIl HanpelKeHMlI. 

,11a 3all.\MTMTe 060PY,11BaHeTO OT 3ary6M 

Ila oCMrypll YCJIOBllll 3a npaBIlJ1HO <jJYHKI.\1l0HMpaHe Ha CIlCTeMMTe II 060pY,11BaHeTO. 
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npOEICT 3A PA3U1MPEHIIE HA METPOTO B CO<Dll.Sl. TPETA METPOJIHHlHl- "6YJI. 60TEBrPALJ;CKO mOCE"-
6YJI. "BJ]ALJ;MMHP BA30B" - UEHTPAJIHA rPALJ;CKA 4ACT - ')J{'K "OB4A KynEJI". nbPBn ETAn - OT KM 4+320 LJ;O 
KM 4+950 C ELJ;HA METPOCT AHUll.Sl 

TOM 5 -113HcKBamHI Ha B'b3JlO)l(HTen5l. TeXHHl.feCKH CnelJ,HqJHKaUf.fH 

4acT 5.4 - EneKrpw·lecKH CHCTeMH H HHCTaJIaUHH 

3.10.2. CnelllHbll'lHII 113I1CKBaHIIl! Ha Bb3JlO)!(IITeJll! 

H3I1CKBaHIIl!Ta no OTHOllleHlle Ha 3a3eMl!BaHeTO Ha 'laCTII OT eJleKTplI'leCKIITe CbOpb)!(eHIIl! ce 

onpei\eJll! CbfJlaCHO Hapei\6a3 YEYEJI. 

,ll;a ce npei\BIli\1I 3a3eMI1TeJlHa IIHcTaJJal1l111 Ha BCII'lKII HIIBa B MeTpOCTaHl1l1l1Te II TYHeJll1Te 

CbC CTOMaHeHa nOI1HHKOBaHa lllHHa npH OCHfypllBaHe i\06bP KOHTaKT Ha Bpb3KHTe H 

HenpeKbcHaTocT Ha eJleKTplI'leCKam BepHfa no I111JlaTa H i\bJl)!(IIHa 

3a3eMIITeJlHaTa CIICTeMa i\a 6bi\e pa3pa60TeHa, IIHcTaJJllpaHa II TeCTBaHa i\a nOKplle CJlei\HIITe 

113I1CKBaHII1l: 

OCllrypl!BaHe 6e30nacHocT Ha CIICTeMHH nOTpe6HTeJlII (06cJlYlimall( nepcOHaJJ, nbTHHI1H H 

ny6JlHKa) nOCpei\CTBOM npei\OTBpaTllBaHe onaCHH CTOHHOCTIi Ha Hanpe)!(eHlie (HanpliMep 

OTHOCHO i\OnllpHIi H Kpa'lHIi Hanpe)KeHHll) Ha KOllTO H i\a 6HJlO 'laCT OT CHcTeMaTa, KOllTO 

HOPMaJJHO He ce HaMlipa nOi\ Hanpe)!(eHlie; 

OCllrYPllBaHe Ha 6e30nacHO HHCKOOMHO Tpace 3a OTBe)!(i\aHe Ha TOKOBeTe Ha KbCO 

OrpaHIi'laBaHe e¢eKTa OT TOKOBeTe Ha KbCO Cbei\HHeHHe BbPXY MeTaJJHIiTe 'laCTIi, KOIITO 

HOPMaJJHO He ce HaMHpaT nOi\ Hanpe)KeHHe; 

ITpei\OTBpaT5lBaTe HCKpeHe IIJlH HaJJli'lHe Ha "3arpllBaHe" Ha KOllTO II i\a 611Jlo 'laCT OT 

3.10.3. Pa60THH H3liCKBaHII1l 

,ll;a ce npei\BHi\llT 3all(HTHO 3aHYJlllBaHe H/HJlII npei\na3HO 3a3eMllBaHe Ha BCH'lKH MeTaJlHH 

'laCTH, KOIiTO HOPMaJJHO He ca, HO 6Hxa Mornll i\a nOnai\HaT nOi\ Hanpe)!(eHHe KaTO Kopnycli 

Ha: eJIeKTpU4ecKH Ta6Jla, OCBeTHTeJ1HH TeJIa, KOHTaKTH, nOMnH, KpaHOBe, BeHTHJIaTOpH, 

acaHCbopli, eCKaJJaToplI, TpaBOJlaTOpli, Ii T.H. 

,ll;a ce OClifYPIl 1i3liCKBaHOTO OT HopMIiTe cbnpOTIiBJleHlle Ha 3a3eMllBaHe 

,ll;a ce oClirypli cllrypHa Bpb3Ka CbC 3a3eMIiTeJlHIITe IiHCTaJlal.1li1i Ha MeTpOCTaHI1HIiTe, 

TYHeJlIITe, TITC H C BbHlllHlill 3a3eMHTeJleH KOHTYP 

,ll;a ce npei\BIli\llT MepKIi 3a npei\na3BaHe OT eJleKTpOKOP03Hll 

OOlli\IiCBaHeTO Ii MapKlipOBKaTa Ha BCIi'lKIi eJleMeHTII Ha 3a3eMllBall(aTa HHcTaJJal1lill e 

CbfJlaCHO CTaHi\apTIITe. 

MUHUMClllHU ceWHUfl Ha 3a3eMumeJIHume npoeOOHU!jU: 
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npOEKT 3A PA31llMPEHME HA METPOTO B CO<l>MSI, TPETA METPOJIIUUlSI- "6YJI. 60TEBrPAI\CKO 1ll0CE"-
6YJI. "BJIAI\MMMP BA30B" - UEHTPAJIHA rPAI\CKA 'IACT -lKK "OB'IA KynEJI", nbPBM ETAn - OT KM 4+3201\0 
ICM 4+950 C EJl.HA METPOCT AHUIHI 

TOM 5 - 113HcKBaHl1.S1 Ha B'h3JIO)l(HTeJUI. TeXHwlecKH CneumpHKaUHH 

4aCT 5.4 - EneKTpH1.JeCKH CI1CTeMH 11 HHCTanaUI-1H 

CTOMaHeHMTe WMHM, JIeHTM M I\pyrn BM)J,OBe npoBo)J,HMUM Tp1l6Ba )J,a MMaT Ce'leHHll He no­

MaJIKM OT 48 MM2, npM )J,e6eJIHHa HaH-MaJIKO 4 MM MJIM )J,MaMeTbp HaH-MaJIKO 8 MM. 
, 

Me)J,HMTe npoBo)J,HMuM Tp1l6Ba )J,a MMaT Ce'leHMll He nO-MaJIKH OT 4 MM-. 

MamepuaJI lIa CGbp3Galle 
3a:JeMHTeJIHaTa MHCTaJIaUHll IUe 6b)J,e HerrpeKbcHaTO cBbp3aHa rrocpe)J,cTBoM 3aBapKH. 

MaTepMaJIbT Ha cBbp3BaHe Tp1l6Ba )J,a M3)J,bplKa TOKOBeTe Ha KbCO Cbe)J,HHeHHe, 6e3 TOBa )J,a 

)J,OBelK)J,a )J,O pa:JTorrllBaHe MJIM MeXaHH'IHO rrpeKbcBaHe. 

3.10.4. I1poeKTHH H3MCKBaHMll 

Pa3pa60mKama, Kamo ,WUIIUMYA' oa GIu/lowa: 

I1poY'lBaHe M orrpe)J,eJlllHe Ha 'IaCTMTe, KOTO nO)J,Jle)KaT Ha TaKaBa 3aIUMTa. 

3a:JeMMTeJlHa MHCTaJIaUMll Ha BCllKa MeTpOCTaHUMll H BCH'IKH TYHeJlHH y'laCTbIUH H 

rrpHTyHeJlHM cbopblKeHHll. 

KOOp)J,MHHHaUMll M cBbp3BaHe CbC 3a:JeMHTeJlHaTa CMCTeMa Ha TI1C 

3meMUmeJIIIUme cucmeMU, Kamo MUIIUMYM, oa 6boam pmpa60mellu U ullcmaJIupallu G 

cneollwne 30llU U 3a cneollomo 060pyoGalle: 

CTaHUHoHHM CbOPb)!(eHMll, eJleKTpM4ecKH CbOpb)KeHHH, 063aBe)!<,lIaHe H 060pY)J,BaHe 

EJleKTpocHa6)J,MTeJlHaTa CHCTeMa 

CTbJl6MIUa, eCKaJIaTOpM, TpaBOJlaTOpM M acaHcbOpH 

TaKcYBaIUa CHCTeMa 

BeHTMJlaUHOHHH cbopblKeHMll 

MawMHHM H HHCTaJIaUMOHHH nOMeIUeHHll 

OTOrrJlMTeJlHM H KJlMMaTH3aUHOHHM CbOPb)!(eHHll 

TYHeJlH ,eBaKyaUHoHHH rrpoxo)J,H, Harrpe4HM rrpeMHHaBaHMll H cbopblKeHHllTa, 

pa:JrrOJlO)!(eHM TaM. 

3_11. KaOeJlHH HOCa'lH H 3a3eMHTeJlHa HHCTaJlaUHSI B TYHeJlHTe 

3.11.1. BbBel\eHMe 

Ta:JM T04Ka TpeTMpa pa:JrrOJlO)!(eHHeTO Ha Ka6eJlHMTe Hoca4M M 3a:JeMMTeJlHaTa MHCTaJlaUMll B 
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npOEKT3A PA3mMPEHME HA METPOTO B CO<DMlI. TPETA METPOJlMHMlI- "6YJI. 60TEBfPA,[(CKO mOCE"­
liYJI. "BJIA,lJ,HMI1P BA30s" - UEHTPAJIHA rPAl(CKA qACT - JKK "OB4A KYllEJI". fi'LPB" ETAn - OT KM 4+320.1l0 
KM 4+950 C E,l(HA METPOCT AHUIUI 

TOM 5 - 113HcKBamIlI Ha B'b3JIO)ICHTeJUI. TeXHl-p·:IeCKH cneUHcfmKaUliH 

4aCT 5.4 - EneKTpJil·lecKH CHCTeMH 11 HHCTaJIaUI1l1 

3.11.2. CneumbWIHM H3HCKBaHHlI Ha Bb3J10lKHTeJlll 

PaJnOJlOlKeHHeTO, 6pOllT H THnbT Ha Ka6eJlHHTe HOCa'lH ,[(a ce onpe,[(eJlH cbo6paJHO TpaCeTaTa 

H 6poll Ha npeMHHaBall\HTe Ka6eJlH, KaKTO H C KOHCTPYKTHBHHTe ,[(a,LIeHOCTH Ha TYHeJlHHTe 

CTeHH B paJfJlelK,LIaHHlI Y'IaCTbK • 

.L\a ce npe,LIBH,LIlIT M Heo6xo,LIHMHTe Ka6eJlHH MOCTOBe 3a npeCHyaHe Ha TYHeJlHTe 

BceKH Ka6eJleH HOCa'l ,LIa ce cBbplKe KbM 3aJeMHTeJlHa HHCTaJJaI.\HlI. 

3.11.3. Pa60THH H3HCKBaHHlI 

I10 ,LIbJ])KHHa Ha TYHeJlHTe Ha ,LIBeTe HM CTeHH ll\e ce MOHTHpaT Ka6eJlHH HOCaYH - npe3 1 M H 

Ha BHCOYHHa 0,95 M OT KOTa fJlaBa peJlca. 

MOHTmKbT Ha Ka6eJlHHTe HOCa'lH ,LIa CTaBa Ype3 3aBapKa KbM npe,LIBapHTeJlHO 3aJJOlKeHH OT 

KOHCTPYKTHBHaTa yaCT CTOMaHeHH nJlaHKH. 

3aJeMHTeJlHaTa HHCTaJJaUHlI B TYHeJlHTe ce H3nbJlHlIBa CbC CTOMaHeHa WHHa 40/4 MM, 

MOHTHpaHa no ,LIbJ])](HHa Ha TYHeJlHTe Ha ,LIBeTe HM CTeHH Ha BHCO'lHHa 3,50 M OT KOTa maBa 

peJlca. 

BCHYKH Bpb3KH ,LIa ce H3nbJlHlIBaT CbC 3aBapKa. 

3.1 1.4. I1poeKTHH H3HCKBaHHlI 

I1poeKTHaTa paJpa60TKa KaTO MHHHMYM ,LIa BKJ1IOYBa: 

I1JlaH Ha paJn0J10lKeHHe Ha Ka6eJlHHTe HOCa'lH H 3aJeMHTeJlHaTa HHCTaJJaUHlI B TYHeJ1HTe 

HanpeYHH paJpe3H B xapaKTepHH MeCTa 

Ha'lHH Ha npeMHHaBaHe Ha,LI rOJleMH OTBOPH, BpaTH H BCH'IKH OCTaHaJJH Bb3MOlKHH 

npenHCTBHlI no ,LIbJlllCHHaTa Ha TYHeJJHTe. 

3.12. COOpHH KaOeJlHH IIJlaHOBe 

3.12.1. I1peliCTaBlIHe 

YKaJBaT MlICTOTO 3a nOJlaraHe Ha BCHYKH BH,LIOBe Ka6eJlH B MeTpocHCTeMaTa CHJlOBH, 

KOHTPOJlHH, CHrHaJ1HH H TeJleKOMYHHKaUHOHH no Ka6eJlHHTe HOCa'lH B TYHeJlHTe H Ka6eJ1HHTe 

3.12.2. I1poeKTHH H3HCKBaHHlI 

I1poeKTHaTa paJpa60TKa KaTO MHHHMYM ,LIa BKJ1IO'IBa: 

I1JlaH Ha Ka6eJ1H CpeliHO HanpelKeHHe H nOCTOllHHOTOKOBH Ka6eJlH 
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npOEKT 3A PA311111PEHIIE HA METPOTO 0 CO<DlIlI, TPETA METPOJlIIHlIlI- "GYJI.IiOTEBrPAI\CKO 1II0CE"­
IiYJI. "BJlAI\IIMIIP BA300" - L\EHTPAJIHA rPAI\CKA 'IACT - JKK "OB'IA KYnEJI", n'bPOII ETAn - OT KM 4+3201\0 
KM 4+950 C EAHA METPOCT AHUMR 

TOM 5 - J13McKBaHH5I Ha Bb3J10il\HTeJUI. TeXHHt-leCKH cneUHCIU1KaUHH 

4acT 5.4 - EJieKTpW-IeCKH CHCTeMH 11 HHCTanaUHH 

DJlaH Ha CHJlHOTOKOBH Ka6eJlH HHCKO HanpeJKeHHe 

DJlaH Ha KOHTPOJlHH Ka6eJlH 

DJlaH Ha CHrHaJIHH Ka6eJlH 

DJlaH Ha TeJleKOMYHIIKaL\1I0HHII Ka6eJlII 

Hanpe'lHII pa3pe3H B xapaKTepHII MeCTa C Pa3110JlOJKeHlle Ha BCII'IKH Ka6eJlII. 
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npOEKT 3A PA3lUnPEHnE HA METPOTO B CO<I>nll, TPETA METPOJInHnll- "liYJI. IiOTEBrPAi\CKO IUOCE"­
IiYJI. "BJIA,UHMMP BA30B" - UEHTPAJIHA rPALlCKA 4ACf - JKK "OBLJA KYfiEJI", n'bPBH ETAn - OT KM 4+320110 
I\M 4+950 C EAHA METPOCTAHUIUI 

TOM 5 - H311CKsaHlUI Ha B'b3J10)Kl1TeJHI. TeXHll'·leCKH CneumtH1KaLIJiH 

4aCT 5.4 - EneKTpJil·lecKH CHCTeMH H HHCTaJIaUHH 

4. ABTOMATMKA 

4.1. CnCTeMa 3a MeCTHO aBTOMaTn'lHO ynpaBJIeHne Ha TIlC 

4.1.1. 

Kpanl1W onucaHue Ha c'bujecmeyeauJama cucmeMa: 

B TIlC i\a l1Ma MeCTHO Ta6JIo 3a ynpaBJleHl1e, Hape'leHO YCJlOBHO (OIlCK). Cbll\OTO e CbC 

caMOCTOllTeJIeH npOl\eCOp n i\l1CnJIeH, Ha KOHTO e l1306pa3eHa MHeMocxeMa Ha Tile. 

MHeMocxeMaTa l13MeHlI Bni\a Cl1 B 3aBnCl1MOCT OT npoMlIHaTa Ha CbCTO»Hl1eTO Ha ypei\6nTe. 

Ha i\l1cnJIe» l13J1l13aT n TeKCTOBl1 cb06ll\eHn» 3a aBapl1n l1 l13nbJIHeHl1 KOMaHi\l1, C 

oT6eJI»3BaHe Ha i\aTa l1 BpeMe Ha cb6l1TneTO 

Cb6l1Tl1»Ta ce nOMbp)!(aT B 6y<jlepHa naMeT 3a onpei\eJIeH nepl1oi\ OT BpeMe. Ilpl1 aBapl1HHH 

Cl1Tyal\HH, He3aBl1Cl1MO KaKBO e l1306pa3eHO Ha i\HCnJIe» B i\ai\eHH» MaMeHT, ce nO»B»Ba 

MHrall\O cb06ll\eHHe 3a BHi\a Ha aBapH»Ta H 3BYKOB CHrHaJI. 

Cl1CTeMaTa oCHrYP»Ba ynpaBJIeHHe Ha i\Be HHBa B TIlC: 

MecTHo (OT lUKa<jla Ha CbOTBeTHaTa pa3npei\eJlHTeJlHa ypei\6a) 

.D:HcTaHl\l10HHO (OT oncK). 

LJpe3 HHTep<jleHc ce oCHrYP»Ba TeJleynpaBJleHHe OT TpeTo HHBO ISCADA/. 

Co<jlTyepbT 3a ynpaBJleHHeTo e CbC cb06ll\eHHlI Ha 6bJlrapCKH e3HK. 

KOMaHi\aTa "H3KJ1IO'lBaHe" Ha M»CTO OT KOHTO l1 i\a e IUKa<jl l1Ma npl10pHTeT npei\ BCH'lKH 

OCTaHaJIH KOMaHi\H. 

OnepaTl1BHHTe Ka6eJlH ca Mei\Hl1 HJlH OnTH'lHl1. 

4.1.2. 06xBaT 

B HaCTO»ll\aTa rJlaBa ca i\ai\eHl1 l13HCKBaHHHa KbM 6J10Kl1pOBKl1Te, 3all\l1THTe l1 CHCTeMaTa 3a 

CHrHaJIl13al\HH H ynpaBJleHl1e Ha I-Bo H II-po Hl1BO Ha Tile. 

YnpaBJleHHeTO Ha III-To Hl1BO e i\ai\eHO B 'laCT SCADA. 

fpaHHl\aTa Ha i\OrOBOpa 3a Cl1CTeMaTa SCADA e Ta6J10 OIlCK B Tile. 

4.1.3. Cnel\Hdm'lHl1 H3HCKBaHH» Ha Bb3J10)!(HTeJl» 

YnpaBJleHl1eTO i\a 6bi\e H3rpai\eHO Ha MOi\YJleH HepapXH'leH npHHl\Hn H BHCOKa CTeneH Ha 

He3aBl1CHMOCT Ha OTi\eJlHl1Te MOi\YJlH H Hl1Ba. 
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npOElIT3A PA3WHPEHHE HA METPOTO B COCl>IUI, TPETA METPOJlHHHH· "EYJI. 1i0TEBrPA.lI.CKO WOCE"· 
EY JI. "BJlA.ll,MMHP BA30B" - UEHTPAJIHA rPA.lI.CKA ttACT - j({'l{' "OBttA ({YnEJI". n'bPBH ET An - OT KM 4+320110 
KM 4+950 C ElIHA METPOCTAHUHfi 

TOM 5 - H3HCKBaHH5I Ha B'b3nO)KHTeJI51. TexHHl.JecKH cneUH<tmKaUHH 

qacT 5.4 - EneKTpHl.JeCKH CHCTeMH H HHCTanaUHH 

IIpI1HL\I1I1bT Ha KOHqll1rYPl1paHe )1a e Ha oTBOpeHI1 CI1CTeMI1, )1a n03BOJIHBa JIeCHO 

Ha)1rpalK,!laHe H peKoHqll1rypl1paHe. 

CI1CTeMaTa)1a OCl1rypHBa CJIe)1HI1H Ha'lHH Ha ynpaBJIeHl1e: 

MeCTHo (OT <jJaCa)1aTa BceKH llIKa<jJ) 

.D:HcTaHL\HOHHO (OT OIICK) 

Bb3MOlKHOCT (I1HTep<jJeHC) 3a ynpaBJIeHl1e OT TpeTo HHBO (SCADA). 

CHCTeMaTa)1a nO)1)1bplKa CTaH)1apTHI1 KOMYHI1KaL\HOHHI1 I1HTep<jJeHCI1. 

Ha'lI1HbT Ha 113nbJIHeHHe Ha 6JIOKI1pOBKI1Te e lKeJIaTeJIHO )1a 6b)1e e)1HaKbB C T0311 Ha 

I13rpa)1eHI1Te CTaHL\HI1, C L\eJI 06JIeK'IaBaHe Ha eKCnJIOaTaL\I1HTa. 

4.1.4. H3HCKBaHI1H 3a H3nbJIHeHHe 

CHCTeMaTa TpH6Ba )1a I1Ma Ta6JIo 3a MeCTHO L\eHTpaJII1311paHO ynpaBJIeHl1e (OIICK) CbC 

caMOCTO>ITeJIeH npoL\eCOp H )1I1CnJIeH 3a MHeMOCXeMI1Te 11 TeKCTOBI1 cb06Il\eHI1H 3a aBap"l, 

npoMHHa B cxeMaTa 11 113nbJIHeHH KOMaH)1I1, C oT6eJIH3BaHe Ha )1aTa H BpeMe Ha cb611Tl1eTO. 

Cb6I1THHTa)1a ce nOMbplKaT B 6y<jJepHa naMeT He nO-MaJIKO OT 24 h. 

IIpl1 aBap"HHI CI1TyaL\HI1, He3aBI1CI1MO KaKBO e 11306pa3eHO Ha )1I1CnJIeH B )1a)1eHHH MaMeHT, 

)1a ce nOHBHBa Ml1raIl\O cb06Il\eHl1e 3a BH)1a Ha aBap"HTa H 3BYKOB CHrHaJI. 

BbB BCJlKO nOJIe )1a 6b)1aT Brpa)1eHI1 nporpaMl1pyeMI1 MO)1YJII1 3a ynpaBJIeHl1e C HenpeKbcHaT 

caMoKOHTPOJI Ha xap)1yepa 11 co<jJTyepa,CJIe)1eHe Ha 113KJIIO'IBaIl\I1Te BTOpl1'1HI1 Bep"rH, lock 

out, KOHTPOJI Ha 113MeHeHI1Te CTOHHOCTH 11 cb06Il\eHI1J1, 3anaMeTHBaHe Ha aBap"l, BpeMeBo 

CI1HXPOHI13I1paHe . 

.D:a 6b)1e npe)1BH)1eHa 11 Bpb3KaTa C KOMYHI1KaL\I10HHa 1lI11Ha Me)K)1Y OT)1eJIHI1Te MO)1YJII1 11 

L\eHTpaJIHI1J1 npoL\ecop Ha BTOpO HI1BO 

C L\eJI pe)1YL\l1paHe Ha eJIeKTpOMarHHTHI1Te CMYIl\eHHH, npe)1H3BI1KBaHI1 OT nO)1Bl1lKHHH 

CbCTaB, )1a CeI13n0Jl3YBa OnTI1'1Ha KOMYHHKaL\I10HHa Bpb3Ka Me)f()1Y OIICK 11 PY DC H Me)f()1Y 

OIICK H llIKa<jJoBeTe 3a 3axpaHBaHe Ha KOHTaKTHaTa peJIca. 

Co<jJTyepbT TpJl6Ba )1a Y)10BJIeTBOpHBa BCH'IKI1 <jJYHKL\I10HaJIHI1 H3HCKBaHI1J1, 1136poeHH B Ta3H 

TO'lKa H )1a BKJlIO'IBa TeCTBaIl\H npOL\e)1ypH. 

IIPH H3nbJIHeHHe Ha KOMaH)1a "H3KJlIO'IBaHe" Ha MJlCTO OT KOHTO 11 )1a e llIKa<jJ, TJI )1a HMa 

npHopHTeT npe)1 BCI1'1KI1 OCTaHaJIH KOMaH)1H. 
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npOEHT3A PA3WHPEHHE HA METPOTO B CO<l>IUI, TPETA METPOJlHHIUI- "I>YJI. I>OTEBrPAlLCKO WOCE"-
6YJI. "BJIA.1\HMHP BA30B" - UEHTPAJIHA fPA.1\CKA '1ACT -lKK "OB'IA KynEJI", nbPBH ETAn - OT KM 4+320.1\0 
KM 4+950 C EJl.HA METPOCT AHUIUI 

TOM 5 - H3HcKsaHlUI Ha B'b3J10)KHTeJ151. TeXHW·leCKH CneUH<pHKaUHH 

LJaCT 5.4 - EJIeKTpW-leCKH CHCTeMH H HHCTanaUHH 

4.1.5. 113HcKBaHHHa KbM CHCTeMaTa 3a ynpaBJIeHHe: 

Cmpalla 10 KV' 
113KJIfO'iBaHe Ha npeKbCBa'lHTe npH nOHBa Ha 3eMHO Cbe.1\HHeHHe - 3a BCHKO 

nOJle C <jJH.1\ep. 

113KJIfO'iBaHe Ha npeKbcBa4HTe npH K.C. H MT3 H 6J10I<HpaHeTO HM cpeu1Y 

BKJIf04BaHe - 3a BCH4KH cbopblKeHHH. 

CHfHaJJH3aUHH 3a npeToBapBaHe d 5% H H3KJIf04BaHe npl1 npeToBapBaHe 

2:30% - 3a TpaHc<jJopMaTopHHTe 113BO.1\I1. 

CI1fHaJJH3aUHH 3a H3TH4aHe Ha eJlera3. 

EJlOKHpOBKa cpell\Y BKJIf04BaHe Ha CeKUI10HHI1H pa3e.1\I1HI1TeJl B nOJle 80 npl1 

e.1\HOBpeMeHHO BKJIf04eHI1 npeKbcBa411 BbB BbBO.1\HI1 nOJleTa Ha I-Ba H II-pa 

CeKUI1H. 

EJlOKl1pOBKa cpell\Y BKJIf04BaHe Ha HHKOH OT npeKbCBa411Te BbB BbBO.1\HI1Te 

nOJleTa npl1 BKJIf04eH CeKUI10HeH pa3e.1\I1HI1TeJl B nOJle 80. 

EJlOKl1pOBKa cpell\Y BKJlf04BaHe Ha 3a3eMJleHI1eTO B nOJle 80 aKO HHKOH OT 

npeKbCBa4l1Te Ha CeKUI1HTa e BKJIf04eH. 

EJlOI<HpOBKa cpell\Y BKJlf04BaHe Ha KOHTO 11 .1\a e OT npeKbcBa411Te 82, 86 11J111 

88 npl1 3a3eMeHO nOJle 80. 

MelK.1\Y pa3e.1\I1HI1TeJl51 11 3a3eMHTeJlH Ha BCI14KI1 nOJleTa.1\a I1Ma MeXaHI14Ha 

6J10Kl1pOBKa. 

Cmpalla CpH cnpmHO cmpalla DC: 
CJle.1\eHe Ha TeMnepaTypaTa Ha TpaHc<jJopMaTOpHI1Te HaMOTKI1 11 lI.1\PO 11 

3all\I1THO 113KJIf04BaHe Ha CbOTBeTHOTO nOJle 10 KV Ilpl1 npeBI1WaBaHe Ha 

3a.1\a.1\eHa fpaHI14Ha CTOHHOCT. 

EJlOKl1pOBKa cpell\Y BKJlf04BaHe 11J111 113KJlf04BaHe Ha pa3e.1\I1HI1TeJlI1 171 11 172 

npl1 BKJIf04eH 7 I 11/11J111 72. 

EJlOKl1pOBKa cpell\Y H3KJIf04BaHe Ha pa3e.1\I1HI1TeJlH 173-174 npl1 BKJIf04eH 171 

11J111 172. 

TpaHc<jJopMaTOpl1Te (wKa<jJoBe 71 11J111 72) .1\a ca pa3nOJlQ)KeHI1 B 3all\I1THI1 

KJIeTKI1, TaKa 4e OTBapHHeTO Ha BpaTaTa Ha KJIeTKam.1\a I13KJlf04Ba npeKbCBa'la 

Ha CbOTBeTHl1l1 TpaHc<jJopMaTopeH 113BO.1\ B PY1 OKV, KaKTO 11 .1\a ce nOCJle.1\Ba 

OT aBapl1eH Cl1fHaJJ KbM .1\I1CIle4epa 
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npOEKT 3A PA3111MPEMME MA METPOTO B CO<l>MlI, TPETA METPOJIMMMlI- "6YJI. 60TEBrPAI(CIW 1II0CE"-
6YJI. "BJIAI(MMMP BA30B" - QEMTPAJIMA rPAI(CKA '!ACT -lKK "OB'!A I(ynEJI", n'bPBM ETAn - OT I(M 4+3201(0 
KM 4+950 C E,!l;HA METPOCT AHUIUI 

TOM 5 - H3HCKBamHI Ha Bb3J10)KHTeJUI. TeXHH4eCKI1 CneUl1cpHKaumi 

l{acT 5.4 - EJIelCTpl1QeCKH CHCTe~1H 11 I1HCHUlaUHH 

Cmpm-laDC 
3amMTa OT npeToBapBaHe M K.C. 

KOHTpOn QenocTTa Ha Ka6enMTe (3amHTa Ha Ka6ena, BI(JlIO'!HTenHO H cnel( 

pa3eI(MHMTenH 51 +54). 

KopnycHa 3amMTa. 

,[(HO,l'\Ha 3amHTa H anapMeH CHrHan npH np06HB B Hell. 

bnOl(HpOBKa cpemy BI(JlIO'!BaHe Ha 6'bp30,l'\eHCTBamH npeK'bCBa'lH 61+64 aKO 

HlIKOH OT C'bOTBeTCTBamHTe HM pa3e,l'\HHHTenM (41 +44) e BKnlO'leH 

AIW HlIKOH OT pa3e,l'\HHHTenHTe 41+44 Be'le e BKnlO'leH npe3 65, ,l'\a HMa 

6noKHpoBI(a cpemy BI(JlIO'lBaHe Ha BTOpH pa3e,l'\HHHTen OT C'bmam BepHra. 

3a BCel(M npeK'bCBa'! ,l'\a HMa 26p. AOB cne,l'\ H3KnlO'lBaHe OT K.C. H 

B'b3MO)f(HOCT 3a M3Be)f(,I'\aHe Ha AOB 

,[(a ce oCMrypM B'b3,1'\eHCTBlie 'lpe3 cjJli,l'\epHIi Bp'b3KIi OT/KOM C'bCe,l'\HaTa TOe. B 

cnY'laH Ha K'bCO C'be,l'\IiHeHlie, KoeTO 1i3KnlO'lBa npeK'bCBa'l B e,l'\Ha TOC, ,l'\a ce 

1i31(J11041i e,l'\HOBpeMeHHo Ii npeK'bCBa4a Ha C'bCe,l'\HaTa TOC, KOllTO 3axpaHBa 

C'bmlill ceKTop OT KOHmKTHam penca. Ha cjJaca,l'\am Ha OOC ,l'\a ce MOHTlipaT 

KnlO40Be 3a P'b4HO ynpaBneHHe Ha cjJH,I'\epHIiTe Bp'b3KIi. 

Cne,l'\ 1i31(J1104BaHe OT 3amliTa npeK'bCBa4liTe ,l'\a ce 6noKlipaT. 

bnoKlipoBKa cpemy Bl(Jl104BaHe Ha pa3e,l'\IiHHTenli 51+54, aKO 

K'bCOC'be,l'\IiHIiTenllT B C'bOTBeTHlill lIIKacjJ e BKnlO4eH Ii 06paTHOTO. 

3BYKOB Ii CBeTnliHeH ClirHan npH OTBapllHe BpaTam Ha 1171 H 1172 Ilpli 

Bl(Jl104eHIi pa3e,l'\IiHIiTenli 171 + 174. 

MO,l'\yn'bT 3a YllpaBneHHe Ii 3amliTa He Tp1l6Ba,l'\a 6'b,l'\e pa3nOnOll<eH B KonH4KaTa. 

Cmpalla 10 "V cnpJ/MO cmpalla 0,4" V: 

ABToMaTIi'lHo 1i31(J1104BaHe Ha npeK'bCBa4a QO 1 B Ilone 131 (0,4 KV) Ilpli 

H31(J1104BaHe Ha MOmHOCTHlill pa3e,l'\HHIiTen B none 31 (IO KV). 

ABToMaTli4Ho H31(J1104BaHe Ha IlpeK'bCBa4a Q02 B Ilone 132 (0,4 KV) IlpH 

1i31(J1104BaHe Ha MOmHOCTHlill pa3e,l'\IiHHTen B Ilone 32 (10 KV). 

Cne,l'\eHe Ha TeMnepaTypam Ha TpaHccjJopMaTopHIiTe HaMOTKIi Ii lI,1'\pa Ha 

TpaHccjJopMaTopliTe CH H 3amHTHO 1i31(J1104BaHe Ha CbOTBeTHOTO Ilone 10 KV 

Ilpli IlpeBliwaBaHe Ha 3a,l'\a,l'\eHaTa rpaHli4Ha CTOHHOCT. 
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fiPOEIIT 3A PA3111MPEHME HA METPOTO B CO<l>IUI, TPETA METPOJIMHIUI- "»YJI. I)OTEBrPA)].CKO 1ll0CE"­
»YJI. "BJIA)].MMHP BA30B" - UEHTPAJIHA rpAD.CKA 1.fACT - JKI( "OB1.fA KYfiEJI", fibPBH ETAn - OT KM 4+320)].0 
KM 4+950 C E)].HA METPOCTAHUIUI 

TOM 5 - 113HcKsamHl Ha Bb3JIO)f(HTeJI5I. TeXHH4eCKH CneUH<pHKaUHl1 

tIacT 5.4 - EneKTpH4eCKH CHCTeMH H HHCHUlaUHH 

TpaHccpopMaTopHTe (lllKacpoBe 31 11J111 32) ,[(a ca pa,mOJlQ)KeHI1 B 3aLUl1THl1 

KJleTKI1, TaKa '-!e OTBap"HeTO Ha BpaTaTa Ha KJleTKaTa,[(a 113KJ1IO'-!Ba npeKbCBa'-!a 

Ha CbOTBeTHI111 TpaHccpopMaTopeH l13BO,[( B PYI OKV, KaKTO 11 ,[(a ce nOCJle,[(Ba 

OT aBapl1eH Cl1rHaJI KbM ,[(l1cne'-!epa. 

Cmpalla O,4KV: 

ABTOMaTI1'-!HO BKJlIO'-!BaHe Ha CeKl.(110HHI1l! npeKbCBa'-! Q03 B nOJle 132 npl1 

113KJ1IO'-!BaHe Ha HllKOH OT npeKbcBa'-!I1Te QO 1 11J111 Q02 (ABP). CJle'[(eHe Ha 

BXO,[(HOTO Hanpe)!(eHl1e Ha QO 1 11 Q02. 

ABTOMaTI1'-!Ho 113KJlIO'-!BaHe Ha CeKl.(110HHI111 npeKbcBa'-! Q03 B nOJle 132 npl1 

Bb3BpbLUaHe Ha BTOPI1'-!HOTO HanpelKeHl1e Ha 113KJ1IO'-!I1J1I111 TpaHccpopMaTopeH 

BbBO,[(, nOCJle,[(BaHO OT BKJlIO'-!BaHe Ha npeKbcBa'-!a Ha CbOTBeTHI111 BbBO,[( (QO 1 

11J111 Q02). 

bJlOlmpOBKa cpeLUY BKJlIO'-!BaHe Ha Q03 npl1 e,[(HoBpeMeHHo BKJlIO'-!eHI1 QO 1 11 

Q02. 

bJlOKl1pOBKa cpeLUY BKJlIO'-!BaHe Ha QO 1 11J111 Q02 npl1 BKJlIO'-!eH Q03. 

bJlOKl1pOBKa cpeLUY BKJlIO'-!BaHe Ha npeKbcBa'-! Q04 npl1 BKJlIO'-!eH Q05. 

bJlOKl1pOBKa cpeLUY BI<J1IO'-!BaHe Ha npeKbcBa'-! Q05 npl1 BKJlIO'-!eH Q04. 

Bb3MQ)KHocT 3a '[(e6J10Kl1paHe 11 e,[(HoBpeMeHHo 113KJ1IO'-!BaHe Ha Q04 l1 Q05 

npl1 peMoHT l1J1l1 npocpl1J1aKTl1Ka Ha nOJle 351. 

ABTOMaTl1'-!HO BKJlIO'-!BaHe Ha npeKbcBa'-! Q07 B nOJle 211 npl1 l13KJ1IO'-!BaHe Ha 

npeKbcBa'-! Q06 B CbLUOTO nOJle, npl1'[(PYlKeHo CbC Cl1rHaJI KbM one. 
ABTOMaTl1'-!Ho l13KJ1IO'-!BaHe Ha npeKbcBa'-! Q07 B nOJle 211 npl1 Bb3BpbLUaHe 

Hanpe)!(eHl1eTO Ha llll1HI1Te B nOJle 351, nOCJle,[(BaHO OT BKJlIO'-!BaHe Ha 

npeKbcBa'-! Q06. 

bJlOKl1pOBKa no nOJlO)!(eHl1e cpeLUY BKJlIO'-!BaHe Ha npeKbcBa'-! Q06 npl1 

BKJlIO'-!eH Q07. 

bJlOKl1pOBKa no nOJlO)!(eHl1e cpeLUY BKJlIO'-!BaHe Ha npeKbcBa'-! Q06 npl1 

BKJlIO'-!eH Q07. 

Bb3MO)!(HOCT 3a ,[(e6J101mpaHe l1 e,[(HoBpeMeHHo l13KJ1IO'-!BaHe Ha Q06 l1 Q07 

npl1 peMoHT l1J111 npocpl1J1aKTl1Ka Ha nOJle 211. 

CJle,[(eHe Ha BXO,[(HOTO Hanpe)!(eHl1e Ha 3ap",[(HoTO YCTPOHCTBO. 

CJle,[(eHe Ha 3ap",[(a (BI1COKO, HI1CKO Hanpel!(eHl1e) 
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npOEKT 3A PA311IHPEHHE HA METPOTO B CO<J>II.Sl, TPETA METPOJIHHHH - "liYJI. liOTEBrPAJlCI{'O 1lI0CE"­
liYJI. "BJIA)],HMHP BA30B" - lI,EHTPAJIHA rpAD.CI{'A lfACT- )KK "OBlfA KynEJI", n'hPBH ETAn - OT I{'M 4+3201(0 
I{'M 4+950 C Ej(HA METPOCT AHlI,UH 

TOM 5 - H3HCKBaHH11 Ha Bb3JIQ)fWTeml. TexHHlJeCKH CneuHCtmKaUHH 

4acT 5.4 - EneKTpHlJeCKH CHCTeMH H HHCTaJiaUHH 

CHrHan 3a 3eMHO cbel\HHeHHe. 

CHrHan 3a aBapH5I B H3npaBHTen5l. 

IlO,HellieHue Ha TIlC: 

OpH OTBap5lHe BpaTaTa Ha nOMell.\eHHeTO Ha TOC Tp5l6Ba I\a ce nOl\aBa CHfHan 

3a He)!(enaTenHO npOHHKBaHe. 

0pHHYI\HTenHaTa BeHTHnaI.\H5I TP5I6Ba I\a ce BKnlO4Ba aBTOMaTH4HO npH 

npeBHwaBaHe Ha TeMnepaTypaTa B CbOTBeTHOTO nOMell.\eHHe Hal\ 35° C. 

113nbnHeHHeTo Ha KOMaHl\aTa ce 3al\eHCTBa OT KOHTaKTeH TepMOMeTbp. 

CbCT05lHHeTO "BKJlIOl.JeHO" HJlH "H3KJ1IOl.JeHO" L(a 6bL(e npH,ll.PY)KeHO CbC 

CHfHanH KbM OOC H I\HCne4epa. 

BeHTHnaUH5ITa Tp5l6Ba I\a HMa Bb3MO)!(HOCT 3a I\HCTaHUHOHHO ynpaBneHHe OT 

I\HCne4ep. YnpaBneHHeTo CTaBa 4pe3 KOHTponep, MOHTHpaH B Ta6nOTO 3a 

3axpaHBaHe Ha BeHTHnaTopHTe. 

o pH OTKa3 Ha aBTOMaTHKaTa 3a BeHTHnaUH5ITa I\a 3apa6oTH (I\a BKnI04H) 

Tp5l6Ba I\a ce H3npall.\a aBapHeH CHfHan KbM I\HCne4epa. 

AKO TeMneparypaTa Ha H5IKOe OT nOMell.\eHH5ITa npeBHwH 40° C, Tp5l6Ba I\a ce 

H3npall.\a Cl1fHan 3a onaCHO nOBI1WaBaHe Ha TeMnepaTypaTa B TOC. CHfHanbT 

ce B3HMa OT KOHTaKTHH5I TepMOMeTbp, MOHTHpaH Ha CTeHaTa. 

3auluma lla nbn111Ul/ume om oonupHo llanpe:Jlcellue 

OpH H5IKOnKO nOCnel\OBaTenHI1 BKnI04BaHH5I OT BHCOKH CTOHHOCTH Ha 

Hanpe)!(eHHeTO, KbCOCbel\HHHTen5lT I\a 6nOlmpa TpaHHo H I\a Mo)!(e I\a ce 

l\e6nOKHpa caMO OT M5ICTO. 

CbCT05lHHeTO "BIUlI04BaHe" I\a ce npel\aBa KaTO aBapl1eH CHfHan. 

CucmeMa sa KOlllnpOfl lla efleKlIlpOKopOSU5lma 

AnapaTypaTa 3a H3MepBaHe I\a OCbll.\eCTB5IBa HenpeKbCHaT KOHTpon Ha 

H30naUHOHHOTO CbCT05lHI1e 4pe3 113'1I1Cn5lBaHe CTOHHOCTI1Te Ha nOTeHUHana 

Me)I<I\y XOI\OBI1Te pencl1 H 3eM5ITa, H rH CpaBH5IBa C I\OnYCTI1MHTe no 

CTaHl\apTa, KaTO npel\aBa OT'leTeHHTe l\aHHI1 KbM ueHTpanHH5I MHKponpouecop 

Ha TOC 3a o6pa6oTKa. 

CTOHHOCTI1Te Ha nOTeHUHana I\a ce H306pa351BaT, aHanl13HpaT H apXI1Bl1paT. 

OPI1 npOM5IHa B CTOHHOCTHTe H3BbH I\OnYCTI1MHTe no CTaHl\apTa, T.e. KoraTO 

CI1CTeMaTa e pa3n03Hana M5ICTO C nOBpel\eHa 1130naUI151, I\a ce feHepHpa 
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npOEIIT 3A PA3WMPEMME MA METPOTO B CO<l>MH, TPETA METPOJIMHMH - "GYJI. GOTEBrpN\CKO WOCE"­
IiYJI. "BJIAllHMHP BA30B" - UEHTPAJIHA rPAl{CKA 4ACT - iKK "DBllA KynEJI". nbPBH ETAn - OT KM 4+320)]'0 
KM 4+950 C EJlHA METPOCT AHUIUI 

TOM 5 - J13H.CKSaHWI Ha Bb3JIO)KHTeJUI. TeXHHl·leCKH cnew,utlHKaU;l'IH 

4acT 5.4 - EJIeKTpHl1eCKH CWCTeMH H HHCTaJIaUHH 

cb06meHMe C .l\aTa M '-lac, KoeTO .l\a CTOI1 Ha pa:mOJIOlIceHl1e B KOMYHI1KaUI1lITa C 

.l\l1cne'-lepa. 

4.1.6. Eooli M BI111 Ha Cl1rHaJIl1Te 11 KOMaH11I1Te 

Ha II-po 11 III-To HI1BO Ha ynpaBJleHl1e (OIICK 11 IJ.I(II) .l\a ca 113Be11eHI1 pa60THI1 11 aBapl1liHI1 

Cl1rHaJIl1 M KOMaH.l\11 B CbOTBeTCTBl1e C 113I1CKBaHMlITa, .l\a11eHI1 B Ta6JlI1'-1eH BM11 B 

IIPI1JlOlIceHl1e ~. 

3a BCM'-IKM 113nl1TBaHI11I 11 npoBepKM ce CbCTaBlIT CbOTBeTHM npOTOKOJlI1 11 ce npe.l\CTaBlIT Ha 

HHlIceHepa. 

4.2. 

4.2.1. 

ClfCTeMa 3a MeCTlfO aBTOMaTlf'IHO ynpaBJleHlfe Ha cbopblKeHlfllTa 3a 

coficTBeHlf lfYlK.lllf Ha MeTpOCTalfl\MIITa 

OCH06HU lfeJlu 
CI1CTeMaTa 3a MeCTHO ynpaBJleHMe Ha CbOpb)((eHl1lITa 3a c06cTBeHI1 HY)((.l\11 Ha 

MeTpOCTaHUMI1Te 11 npl1Jle)((aml1Te ((bM TlIX TYHeJlHI1 Y'-lacTbUI1 e npOeKTl1paHa C 

npe.l\Ha3Ha'-leHl1e 11a OCbmeCTBlIBlI HenpeKbcHaTo Ha6Jl1o.l\eHI1e Ha nOMnl1, BeHTI1JlaTOpl1, 

OCBeTJIeHl1e 11 OTOnJleHl1e Ha Tepl1TOpl1lITa Ha CbOTBeTHaTa MeTpOCTaHUl1lI 11 TYHeJlI1Te. 

l(eJlTa Ha CbmaTa e: 

~a oCl1ryplIBa Bb3MQ)((HOCT 3a ynpaBJIeHl1e Ha CbOpb)((eHl1lITa 3a c06CTBeHl1 HY)((.l\11 Ha 

Tepl1TOpl1lITa Ha MeTpOCTaHUl1l1Te 11 TYHeJlI1Te 

~a oCl1ryplIBa Bb3MO)((HOCT Ha .l\e)((ypHl1lI B KIIC ,[Ia Ha6Jl1o.l\aBa CbCTOlIHl1eTO Ha BCI1'-1KI1 

CaHI1TapHO-TeXHI1'-1eCKI1 CbOpb)((eHl1lI B MeTpOCTaHUl1l1Te 11 TYHeJlI1Te. 

IIpl1 HOPMaJIHI1 yCJlOBl1lI CI1CTeMaTa e npe.l\Ha3Ha'-leHa ,[Ia pa60TI1 ,[IeHOHOmHO 

YnpaBJleHl1eTO Ha OT,[IeJlHI1Te CbOpb)((eHl1lI ce OCbmeCTBlIBa B CJle,[lHI1Te pe)((I1MI1: 

~I1CTaHUI10HHO Pb'-lHO - OT onepaTOpC((a CTaHUl1lI (OC), HaMl1pama ce B KOMaH,[IHl1lI nyHKT Ha 

CTaHUl1lITa (KIIC). 

~I1CTaHUI10HHO Pb'-lHO - OT CbOTBeTHO Ta6Jlo, KbM KoeTO ca B((J]IO'-IeHI1 OT,[IeJlHI1Te 

CbOpb)((eHl1lI. 

Pb'-lHO - OT MeCTHI1 KyTI1I1. 

IIpl1opl1TeTI1Te npl1 ynaBJleHl1e ca, KaKTO CJle.l\Ba: Hali-HI1CKOTO HI1BO Ha ynpaBJleHl1e e C Hali­

BI1COK npl10pl1TeT! 
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IIPOEIIT 3A PA31l1HPEHHE HA METPOTO B CO<l>HSI, TPETA METPOJIHHHSI- "IiYJI. 1i0TEBrPA)lCKO 1lI0CE"­
IiYJI. "BJIAI\HMHP BA30B" -l\EHTPAJIHA rPAI\CKA 'IACT -lKK "OB'IA KYIIEJI", II'bPBli ETAII - OT KM 4+320 1\0 
KM 4+950 C ED;HA METPOCT AHIJ,IUI 

TOM 5 - 113HcKsaHH5I Ha Bb3JIOIKHTeJUI. TeXHHl.IeCKH cneUHCIHmaUI1I-f 

4aCT 5.4 - EneKTpH4eCKH CHCTeMH Ii HHCTaJIaUI111 

TIpeBKJIlO'lBaHeTO OT MeCTHO Ha I\llCTaHl\llOHHO y"paBJIeHHe ce ll3BbplllBa IIOCpel\CTBOM luno'l 

Ha tjJaCal\aTa Ha Ta6JlOTO, OT KoeTO IIOJlY'IaBa eJleKTp03aXpaHBaHe CbOTBeTHOTO CbOpb)l(eHlle. 

OTHOCHO OCHoBHaTa BOI\OOTJlllBHa CTaHl\HJI (OBC), CTaHl\llOHHaTa BOI\OOTJlHBHa CTaHl\llJl 

(CBC) H <I>eKaJJHaTa BOI\OOTJlllBHa CTaHl\llJl (<I>BC) e IIpel\Blll\eH aBTOMaTll'leH pelKllM Ha 

pa60Ta, KollTo BI(JIIO'IBa: 

4.2.2. 

BKJlIO'IBaHe II ll3KJlIO'IBaHe Ha IIOMlIllTe IIpll olIpel\eJleHO HHBO. 

Bb3Mo)KHOCT 3a BKJlIO'IBaHe Ha IIOMlIllTe caMO IIpH 3aTBopeHH ClIllpaTeJlHll KpaHOBe. 

CMJlHa Ha IIOpel\HOCTa Ha BKJlIO'IBaHe Ha IIOMIIHTe IIpll 1\0CTllraHe Ha pa60THO HHBO 

(HI). 

ABapllllHo CIIHpaHe. 

BKJlIO'IBaHe Ha CJlel\Ball\a IIO pel\ IIOMlIa cJlel\ aBapHIlHo clIllpaHe Ha pa60Tell\aTa. 

H3KJlIO'IBaHe OT l\HKbJla Ha aBapHIlHo cnpJlJla IIOMlIa 1\0 OTCTpaHJlBaHe Ha nOBpel\aTa. 

OCHOBHH xapaKTepHcTHKll Ha CllCTeMaTa 3a Ha6JIIOI\eHHe H ynpaBJleHlle Ha 

cbopblKeHllJlTa 3a c06cTBeHll HylKl\ll. 

<PYH1<lIUOIiGJIIiOCl11 

OCHOBHllTe tjJYHKl\HH, KOllTO ll3nbJlHJlBa CllCTeMaTa 3a Ha6JllOI\eHlle II ynpaBJleHHe Ha 

CbOpbll(eHllJlTa 3a c06cTBeHll HY)l(I\H ca: 

4.2.3. 

Cb6llpaHe Ha I\llHaMll'lHa HHtjJopMal\llJl 3a TeKYIl\OTO CbCTOJlHHe Ha BCH'IKH 

CbOpb)KeHllSl, KOllTO oCHrypSlBaT HOpMaJlHa OKOJIHa cpel\a 3a pa60Ta H )KHBOT Ha 

CTaHl\llHTe II TYHeJlllTe. 

AHaJJH3 II 06pa60TKa Ha nOJlY'IeHaTa B KOMaHI\HllSl nYHKT Ha CTaHl\llSlTa llHtjJopMal\llSl. 

OHarJlel\SlBaHe Ha nOJlY'IeHaTa HHtjJopMal\llSl BbPXY eKpaHa OC B KTIC. 

H3BelKl\aHe Ha eKpaHa Ha OC npH l\e)KypHllSl Ha HeaJJapMeHll H aJlapMeHll cb061l\eHHSI 

3a CbCTOSlHHeTO Ha CbOpb)l(eHllSlTa 3a c06cTBeHll HYlI(l\ll. 

H3npall\aHe Ha ynpaBJlSlBall\HTe KOMaHl\ll OT OC KbM YCTpollcTBaTa 3a Bpb3Ka C 

06eKTa (RTU) H 'Ipe3 TSIX - KbM CbOTBeTHllTe CbOpb)KeHHJlTa 3a c06cTBeHH HY)I(,I\H. 

ApXllBHpaHe Ha HaCThnllJlHTe cb6HTHSI. 

OCHOBHll TeXHH'IeCKll xapaKTep"cT"K". 

CHCTeMaTa 3a Ha6JllOI\eHHe II ynpaBJleHHe Ha CbOpb)l(eHHlITa 3a c06cTBeHH Hy)j(I\H e 

ClIel\HaJJH3HpaHa 06eKTHo-oplleHTllpaHa CHCTeMa C oTBopeHa CTpYKTypa, KOllTO n03BOJlJlBa: 

J1ecHo BHel1pJlBaHe Ha HOBOll3rpalKl\aHHTe CTaHl\llH. 

BKJlIO'IBaHe KbM HeJl Ha 1\0lIbJIHHTeJlHll CbOpb)KeHllJl npll He06xol1llMOCT. 
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IIPOEKT 3A PA3111HPEHHE HA METPOTO B CO<l>H5I, TPETA METPOJIHHH.sI - "6YJI. 60TEBrPA)].CKO llIOCE"­
BY JI. "BJIA)].HMI1P BA30B,r - U,EHTPAJIHA rpA)l,CKA qACT - ')KK "OBLJA KYflEJI". fibPBH ETAII - OT K1\'1 4+320)].0 
KM 4+950 C E)].HA METPOCT AHLl.H.sI 

TOM 5 - 11311cKBaHIUI Ha Bb3nOJKHTeJUI.. TeXHl-fl:leCKI1 cneumlnmaUHH 

lIaCT 5.4 - EneKTpl1l.J:eCKH CHCTeMH H MHCTMamll1 

,[(HaJlOl"bT CbC CHCTeMaTa (MMI) H BCl1'lKH apxHBH 3a cb6HTHllTa H MeHIOTa ca Ha 6bJ1rapCKH 

e3HK. 

4.2.4. 113noJ13BaHH TeXHH4eCKH H npOrpaMHH cpencTBa: 

TeXHU'IeCKU CpeOCn1ea: 

DepcoHaJleH KOMnlOTbp THn IBM PC; 

lJ,BeTeH BHneOTepMHHaJI; 

RTU; 

HenpeKbCBaeMO 3aXpaHBa1I10 YCTpollcTBo; 

De4aTalI1o YCTpollcTBo 

IlpozpaMHu cpeocl11ea: 

DporpaMeH e3HK 3a pa3pa60TKa - C/C++, Visual Basic, npHJ10lKHO nporpaMHO OCHrYP"BaHe 

Ha nporpaMHpyeMH KOHTpOJ1epH OT CbOTBeTHHll THn. 

OnepaUHoHHa CHCTeMa - Windows NT. 

Dpl1J1o)KeH coqlTyep 3a pa60THa CTaHUl1ll. CTaHl\apTHa rpacpl14Ha cpena. 

4.2.5. 06XBaT 

HaCTOlllI1aTa cneUl1cpl1KaUl1ll onpeneJ1ll 11311CKBaHHllTa KbM: 

DpoeKTl1paHe 11 BHenp"BaHe Ha CI1CTeMaTa 3a Ha6J1lOneHl1e 11 ynpaBJ1eHf!e Ha 

CbOpb)KeHHllTa 3a co6cTBeHI1 HylKl\l1 Ha MeTpOCTaHUl1ll MC05 11 TYHeJ1I1Te Me)KI\Y Hell 

H MC06. 

TexHH4eCKI1Te cpenCTBa Ha CI1CTeMaTa. 

DporpaMHo oCHrYP"BaHe Ha CI1CTeMaTa. 

06CJ1Y)[<BaHe Ha CHCTeMaTa. 

Ka4ecTBo. 

DpoeKT H nOKYMeHTaUHll. 

06Y4eHHe Ha eKCnJ10aTaUI10HeH nepCOHaJI. 

113nl1TBaHHll Ha CHCTeMaTa. 

MapKHpOBKa, TpaHcnopT 11 cbXpaHeHl1e. 

rapaHUHoHHO H cJ1el\rapaHUHoHHO 06CJ1Y)KBaHe. 
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npOEKT 3A PA3UJlfPEHliE HA METPOTO B CO$IUI. TPET A METPOJIHHHII w "IiY JI. IiOTEBrPA)lCKO rnOCE" w 

IiYJI. "BJIA,il,MMMP BA30B" w UEHTPAJIHA rPA,il,CKA lIACT w jI{K "OBQA KynEJI", nbPBM ETAn w OT KM 4+32011.0 
KM 4+950 C E,il,HA METPOCT AHUMII 

TOM 5 - J13HcKBamuI Ha Bb3JIOiKHTeml. TeXHHl1eCKH cneUH<pHKaUHH 

LJacT 5.4 - EneKTp"l1eCKH CHCTer-.m H HHCTaJIaUHH 

4.2.6. CneUH!jlH4HI1 113I1CKBaHI1~ Ha Bb3J10lKl1TeJiH 

I13ucKBa1lUfl 3a npoeKmupallemo u Blleop5LBallemo lIa cucmeMama 3a lIa6Jl1ooellue u 

ynpaBflellue lIa CbOpbJ/CellUflma 3a co6cmBellu lIyJ/COU lIa Mel11pOCmalllfuume u my"efllll11e 

MeJ/COY I11flX. 

CI1CTeMaTa 3a MeTpOCTaHUl1l1Te Tp~6Ba Aa 6bAe eAHOTl1nHa C Ta3l1 Cl1CTeMa, BHeApeHa 11 

pa60Tell\a Ha APYrH CTaHUl1l1, KOl1TO ce HaMl1paT B eKCnJ10aTaUl1~. 

Cl1CTeMaTa 3a MeTpOCTaHUI1HTe l1 TYHeJ1l1Te Tp~6Ba Aa pa60TI1 BbB BCI14KI1 pelKl1MI1 11 Aa 

113nbJ1H~Ba BCI14KI1 <PYHKUI1I1 Ha aHa.nOrH4HaTa, pa60Tell\a Ha APYrHTe cTaHUHH TaKaBa 

CI1CTeMa, TbM KaTO Te311 <PYHKUI1l1 ca Be4e YTBbpAeHH l1 AOKa3aHl1 B npoueca Ha 

eKCnJ10aTaUI1lI. 

CTaHUI10HHI1Te 11 Me)J(AYCTaHUI10HHI1 BeHTI1J1aUI10HHI1 ypeA611 Aa 6bAaT B KOMnJ1eKT CbC 

CbOTBeTHI1Te Ta6J1a 3a ynpaBJ1eHl1e, KoeTO Aa oCl1ryp~Ba Bb3MO)J(HOCT 3a ynpaBJleHHe Ha 

Cbll\I1Te no Pa3J1114HI1 Ha'lI1Hl1 npe3 3l1MHl1~, npe3 JleTHI1~ ce30H H npl1 eKcTpeMHa Cl1TyaUl1~ 

(nmKap). 

B npoueca Ha pa60TaTa CHCTeMaTa Aa l13pa60TBa npOTOKOJ1 Ha np0l13TeKJ1HTe cb6l1Tl1~. 

B Cl1CTeMaTa Aa ce npeABl1AI1 Bb3MOlKHOCT 3a 06MeH Ha l1H<popMaUl1~ C ueHTpa.neH 

Al1Cne4epCKl1 nyHKT (l.I,[(n). 

H3UCT<.eaHUJl KbjH meXHUlfeCKume cpeiJCn1ea Ha cucmeAtama 

TeXHl14eCKI1 cpeAcTBa Ha peJleMHO nOMell\eHl1e -RTU, Ta6J1a 11 Bpb3Kl1. 

II3HcKBaHHSI KbM RTU: 

RTU Aa I1Ma MOAYJlHa CTpyKTypa, KO~TO Aa n03BOJl~Ba J1eCHOTO My KOH<Pl1rYPl1paHe H 

npeKOH<Pl1rypl1paHe npl1 HaCTbnl1J111 npOMeHl1 B 06eKTa. 

RTU Aa 6bAaT eAHOTl1nHI1 C ApYrHTe CTaHUI1I1, KaTO TeXHl1Te MOAYJ1H Aa 6bAaT 

KOHCTPYKUI1~Ta Ha RTU Aa e npl1rOAeHa 3a MOHTa~( B Ta6J10. 

Pa60TaTa Ha RTU Aa He ce cMYll\aBa OT pa60TaTa Ha ApyraTa anapaTypa Ha 06eKTHOTo HHBO. 

RTU Aa npI1Te~(aBa CbOTBeTHI1~ 6pOMI1 BI1A BXOAHI1 MOAYJ1I1, He06xOAI1MI1 3a nOJlY4aBaHe Ha 

I1H<popMal.\110HHI1Te Cl1fHa.n11 OT TeXH0J10rH4Hl1Te cbOPblKeHI1~. 

RTU Aa npl1TelKaBa CbOTBeTHI1~ 6pOM 11 BI1A I13XOAHI1 MOAYJlI1 He06xOAI1MI1 3a nOAaBaHe Ha 

KOMaHAI1Te KbM TeXH0J10rH4Hl1Te cbOPblKeHI1~. 
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npOEKT 3A PA3WHPEHHE HA METPOTO B COcDH.sI, TPETA METPOJIHHM.sI - "EYJ1. 60TEBrPA.QCKO mOCE"­
EYJI. "BJIA.QIIMIIP BA30B" - QEHTPAJIHA rPAlI.CKA qACT - JKK "OBqA KynEJI", nbPBH ETAn - OT K1\1 4+320 lIO 
KM 4+950 C E.QHA METPOCT AHQU.sI 

TOM 5 - 113HcKSaHH5I Ha B'h3JIOIKHTeJI5I. TeXHHl.JeCKH cneUHqlI1KaUHH 

4aCT 5.4 - ErreKTpMl.JeCKH CHCTeMH 11 I1HCTaJIaUl1l1 

CnMpaHe Ha RTU B e,l\HaTa CTaHl\MH 3a 06CJlYlKBaHe MJlM npeKoHqmrypMpaHe He TpH6Ba,l\a ce 

OTpa3HBa BbPXY pa60TaTa Ha RTU B ,l\pyraTa CTaHl\MH HJlH Ha OC B KoC. 

KOJll1'leCTBOTO naMeT Ha OT,l\eJlHO RTU TpH6Ba ,l\a n03BOJlHBa 3anHCbT Ha He06xo,l\MMOTO 

npHJlOlKHO nporpaMHO OCHrypHBaHe (000). 

Oma,l\aHe Ha 3axpaHBaHeTO KbM RTU He TpH6Ba,l\a ce OTpa3HBa BbPXY naMeTTa, Cb,l\bp)Kall\a 

000. 

Ka6eJlHTe MelK,l\y TeXHOJlOrH'IHHTe CbOpb)KeHMH M BXO,l\HO/H3XO,l\HHTe MO,l\YJlH Ha RTU ,l\a 

6b,l\aT M3nbJlHeHH CbrJlaCHO pa60THHH npoeKT H 03Ha'leHH CbrnaCHO H3HCKBaHHnTa Ha Ta3H 

Cnel\HqmKal\HH. 

EJleKTp03axpaHBaHeTO Ha RTU ,l\a 6b,l\e 220 V, npOMeHJlMBO HanpelKeHHe. 

RTU ,l\a onepHpa CbC CJle,l\HHTe BXO,l\HWH3XO,l\HH CTOHHOCTH Ha CHrHaJJHTe: 

l.l,mppoBil BXO,l\OBe: 24V, nOCTOHHHO HanpelKeHHe. 

l.l,HCPPOBH H3XO,l\M: 24V, npOMeHJlMBO Hanpe)KeHHe. 

,I:(a ce npe,l\BH,l\HT 10% Kanal\HTeT 3a ,l\OnbJlHHTeJlHH BXO,l\HH H H3XO,l\HH CHrHaJJH. 

Oma,l\aHe Ha 3axpaHBaHeTO He TpH6Ba ,l\a nOBpe)K,l\a RTU. opH Bb3CTaHOBHBaHe Ha 

3axpaHBaHeTO, RTU ,l\a Bb3CTaHOBHBa CPYHKl\HHTe CH Ha 100 % 6e3 pb'lHa HaMeca. 

Oma,l\aHeTO H Bb3CTaHOBHBaHeTO Ha RTU ,l\a ce oT6eJlH3Ba OT CHCTeMaTa. 

EJleKTp03axpaHBaHeTo Ha RTU ,l\a 6b,l\e pe3epBMpaHo. 

H3MCKBaHHSI KbM eJIeKTp"QeCKITe Ta6JIa II MeCTHIITe ICYTIIII Ha nOMnellllTe CTaHI\III1. 

CTeneHTa Ha 3all\MTa Ha eJleKTpH'IeCKHTe Ta6Jla,l\a 6b,l\e IP43, a Ha MeCTHHTe KyTHH IP54. 

Ha cpaCa,l\aTa Ha Ta6JlaTa ,l\a 6b,l\aT HHcTaJJHpaHII 6YTOHH 3a nycKaHe H cnHpaHe Ha 

CbOpb)l(eHH5ITa, a npM HaJJH'IHe Ha cbopblKeHII5I C ,l\BHlKell\H ce '1aCTH H 6YTOH "CTOn-lb6a". 

Ha cpaCa,l\aTa Ha eJleKTpM'IeCKHTe Ta6Jla ,l\a 6b,l\aT MOHTHpaHH CbOTBeTHH CBeTJlHHHH 

HH,lJ,HKaTOpH 3a "BKJ1IOqeHa" H "H3KJlI01.JeHa" DOMna, nOTBopeH" H "3aTBopeH" cnHpaTeJIeH 

KpaH, "BO,l\HO HHBO" (cnope,l\ 6po51 Ha HHBoMepMTe), "MecTHo ynpaBJleHMe Ha Ta6JlOTO", 

"ABPHH" 3a BCHKO CbOpb)l(eHHe, ynaBJlHBaHO OT Ta6JlOTO. 

H3HCKBaHIISI KbM eJIeKTp"QeCKITe Ta6JIa II MeCTHIITe KYTIIH lIa BeHTlIJIal\1I01l1lllTe 

ype,l\611. 

CTeneHTa Ha 3all\HTa Ha eJleKTpll'leCKIITe Ta6Jla H MeCTHHTe KyTHH ,l\a 6b,l\e IP43. 

Ha cpaCa,l\aTa Ha Ta6JlaTa ,l\a 6b,l\aT HHCTaJJMpaHH 6YTOHH 3a nYCKaHe H cnHpaHe Ha 

CbopblKeHllHTa, 6yTOH "CTon-lb6a" npH HaJJH'IHe Ha CbopblKeHH5I C ,l\BHlKell\H ce '1aCTH, 

KaKTO H npeBKJllO'IBaTeJlH 3a pelKHMHTe Ha pa60Ta. 
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npOEKT 3A PA3111MPEIUfE HA METPOTO S CO£DIUI. TPETA METPOJIHHlUI - "IiY JI. IiOTESrPALlCKO IllOCE" -
6YJI. "SJIA,U,IfMMP BA30S" - lI,EHTPAJIHA rpA,U,CKA lJACT - iKK "OSlfA KynEJI", nbPSIf ETAn - OT i{i\'14+320 LlO 
KM 4+950 C ELlHA METPOCT AHlI,Ma 

TOM 5 - J13HcKBamf51. Ha B'b3JIOJKHTeJHI.. TeXHHLJ:eCKM CneUM<pHKaUHH 

4acT 5.4 - EJIeKTpHlJeCKH CHCTeMH H HHCTarJaUHH 

Ha cpaca,L\aTa Ha eJ1eKTpHqeCKHTe Ta6J1a ,L\a 6b,L\aT MOHTHpaHH CbOTBeTHH CBeTJ1HHHH 

HH)l.l1KaTOpH 3a "BKJUOlfeH" H "H3KJU04eH" BeHTHJ1aTOp, "OTBopeH" 11 "3aTBopeH" xepMO 

KJIanaH HJ1H cnHpaTeJIeH KpaH, "MeCTHO ynpaBJ1eHHe Ha Ta6JIOTO", IIABPH~" 3a BC5IKO 

CbopblKeHHe, ynaBJ1~BaHO OT Ta6J1OTO. 

Ha BC~Ka CTaHl.\H~ Aa 6b,L\aT npe,L\BH,L\eHH no ,L\Be Ta6J1a 3a BeHTHJ1aUHOHHaTa ypeA6a - 3a 

BceKH BeHTHJ1aTOp no e,L\HO. 

M311CKBaHHlI KbM Ta6J1aTa 3a OCBeTHTeJlllaTa ype,L\6a. 

Ta6J1a 3a ynpaBJ1eHHe Ha OCBeTHTeJ1HaTa ype,L\6a ce pa3nOJ1araT no e,L\HO B ,L\BaTa BeCTH610J1a 

Ha CTaHUH~Ta. 

113HcKBaHH~Ta 3a CTeneH Ha 3a1l.\HTa, KOMaH,L\HH 6YTOHH, npeBKJ1lOqBaTeJ1H H HH,L\HKaTOpHH 

eJ1eMeHTH ca, KaKTO Ha OCTaHaJ1HTe Ta6J1a. 

113HcKBallllH KbM KOMYIIIIKaI.\IIHTa. 

3a OCbll.\eCTB~BaHe Ha Bpb3Ka MelK,L\y onepaTOpCKaTa CTaHI.\l1J! B KnC H RTU, HHCTaJ1HpaHH B 

Pa3J1HQHHTe Ta6J1a ce Aa ce H3n0J13Ba J1HHH~ 3a Bpb3Ka, OCbll.\eCTBeHa nOcpe,L\CTBOM 

WHpMOBaH Ka6eJ1 C OCYKaHH ABollKH, HJlH OnTHQeH Ka6eJ1. 

3a OCbll.\eCTB~BaHe Ha Bpb3Ka MelK,L\y RTU H ypaBJl~BaHH~ 06eKT Aa ce oCHrypH Me,L\eH 

MHoro)!<HJleH Ka6eJ1, Opa3MepeH Cbo6pa3HO cneUHcpHKaTa Ha 06eKTa. 

TeXlIlIQeCKII cpe,L\CTBa - III1BO OllepaTopCKa CTaIlI.\IIH. 

Ha HHBO KnC ,L\a ce npeABH,L\~T CJ1eAHHTe TeXHHQeCKH cpeACTBa: 

nepCOHaJ1eH KOMnlOTbp THn IBM PC. 

i\BeTeH BH,L\eO MOHHTOP, 19". 

neQaTall.\o YCTpollcTBo, KoeTO Aa ce cneUHcpHUHpa B pa6oTHH~ npoeKT. 

HenpeKbcBaeMo TOKo3aXpaHBall.\O YCTpollcTBo, KoeTO ,L\a ce cneUHcpHUHpa B pa6oTHH~ 

npoeKT. 

,11;oCTaBKaTa Ha TeXHll'leCKII cpeAcTBa. 

BCHQKH TeXHHQeCKH Cpe,L\CTBa, Heo6xo,L\HMH 3a H3rpaJKAaHe Ha CHCTeMaTa Aa ce ,L\OCTaB~T OT 

113nbJlHHTeJl~. 

,11;OCTaBQHKbT Ha TeXHHQeCKHTe Cpe,L\CTBa Tp~6Ba,L\a e np~K npOH3BO,L\HTeJ1 HJlH ynbJlHOMOll.\eH 

OT Hero TbprOBeu. 

npOH3BOAHTeJ1~T Ha TeXHHQeCKHTe Cpe,L\CTBa Tp~6Ba ,L\a np,lTe)KaBa MelK,L\YHapOAHO npH3HaT 

cepTHcpHKaT 3a KaQeCTBO. 
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npOEKT3A PA31I1HPEHHE HA METPOTO B CO<l>HlI, TPETA METPOJIHHlIlI- "6YJ1, 60TEBrPAI\CKO 1II0CE"-
6YJI. "BJIA.ll.llMHP BA30B" - QEHTPAJIHA rPAlI,CKA l{ACT -)J{J{ "OBl(A KynEJ1", fibPB" ETAn - OT KM -1+320 no 
I(M 4+950 C E.IlHA METPOCTAHlJ,IUI 

TOM 5 - J13HcKSaHH5I Ha Bb3J10)KHTeml. TeXHH'-leCKH cneumpJ.1Kaumf 
4acT 5.4 - EneKTpI1QeCKH CHCTeMH Ii HHCnU1aUHI1 

4,2.7. 11311cKBaHli1I KbM nporpaMHoTo oClirypHBaHe cno) Ha CIiCTeMaTa. 

06UIU U3UCK6aHU5l. 

3a 113pa6oTBaHe Ha nplIJlOlKHOTO nporpaMHo OCHrypllBaHe (nno) I\a ce H3nOJl3BaT 

CTaHl\apTHH nporpaMHH npOI\YKTH. 

113pa6oTBaHeTo Ha nno I\a CTaHe '1pe3 H3n0J13BaHeTO Ha nporpaMeH e3HK OT BHCOKO HHBO. 

H3UCK6aHUJl Kbo>' oua/lOza (MMI). 

,ll;HaJJOfbT "onepaTop-cHcTeMa" I\a ce H3BbplllBa nOCpel\CTBOM MHllIKa OT onepaTopcKaTa 

CTaHl.\HlI. 

fpa<jJH'IHHTe H306palKeHHll I\a 6bl\aT I\a 6bl\aT pa3pa60TeHH Ha CTaHl\apTHa rpa<jJH'IHa cpel\a 

H I\a 6bl\aT Cbll.\HTe, KaKTO Ha pa60Tell.\HTe CTaHl.\HH. 

MMI I\a 6bl\e Ha 6bJlrapCKH e3HK. 

H3UCK6aHU5l KbM npozpClAmomo OCU2ypJl6aUe Ha RTU 

npOrpaMHOTO OCHrypllBaHe Ha RTU I\a 6bl\e cbo6pa3eHO C oco6eHocTHTe Ha TeXHOJlOfH'IHHH 

np0l.\ec 11 npl1Hl.\Hna Ha pa60Ta TeXHOJlOTH'IHHTe CbopblKeHHH. 

npOrpaMHOTO OCl1rypllBaHe Ha RTU ce 113pa6oTBa OT 113nbJlHI1TeJlll. 3a l.\eJlTa ce H3nOJl3Ba 

rOTOB Cnel.\HaJJl13l1paH co<jJTyep Ha <jJl1pMaTa npOH3BOl\HTeJl Ha RTU, rapaHTHpall.\ npaBHJlHa 

eKCnJlOaTal.\Hll B nOCJleI\CTBl1e. 

4.2.8. 

06CllY:JIC6aue Ita KOMYUUKalfuOHuume KaHClJlU. 

113nbJlHl1TeJlllT I\a npel\OCTaBH HHCTpYMeHTaJlHa 6a3a, KOllTO I\a l\aBa Bb3MOlKHOCT 3a 

HenpeKbCHaTO Ha6Jl1ol\eHHe Ha KOMYHI1Kal.\HOHHI1Te KaHaJJH MelKI\Y OC H OTl\eJlHHTe Ta6J1a Ha 

TepHTopHllTa Ha CTaHl.\l1llTa, B TOBa '1I1CJlO co<jJTyep H xapl\yep. 

Te311 HHCTpYMeHTH I\a MoraT I\a nOl<a3BaT: 

TeKYll.\OTO CbCTOllHHe Ha BCllKa Bpb3Ka; 

6pOH HeycnelllHH KOMYHI1Kal.\I1H H BepOllTHI1 npH'IHHH; 

nOl\p06HO CbCTOllHHe Ha BXOl\HaTa/H3XOl\HaTa naMeT Ha BceKH OT KOHTpOJlepHTe. 

06CllY:JIC6aHe ua meXHu~eCKume cpeocm6a. 

,ll;a ce npel\OCTaBllT HHCTPYKl.\HI1 3a 06CJlYlKBall.\H np0l.\el\ypH 3a BCI1'1KH TeXHl1'1eCKH cpel\CTBa 

Ha CHCTeMaTa, KoeTO I\a rapaHTHpa HopMaJJHaTa HM pa6oTa. 

MOHHTOpl1Hr Ha onepaTopCKaTa CTaHl.\l1ll. 
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IIPOEIIT 3A PA311IHPEHHE HA METPOTO B CO<l>IUI, TPETA METPOJII1HIUl- "EYJI. EOTEBrPA,!lCKO mOCE"­
EYJI. "BJIAJI,HMI1P BA30B" - UEHTPAJIHA rPAll.CKA LfACT - )K'K "OBlJA KYIIEJI", II'bPBH ETAII - OT K'M 4+320,llO 
KM 4+950 C EJI,HA METPOCT AHUHSI 

TOM 5 -113HcKBaHH5I Ha Bb3JIO)l(HTen5l. TexHHl.J:ecKH CneUH<pHKaUHH 

lJacT 5.4 - EneKTpHlleCKH CHCTeMH H HHCTanaumf 

IbnbllHI1TellH Aa npeAocTaBH HHcTpYMeHTallHa 6a3a, KOHO Aa AaBa Bb3MOlKHOCT Aa ce 

clleAH pa60TaTa Ha OTAellHH coqJTyepHH MOAYllH Ha CHCTeMaTa Ha HHBO pa60THO M~CTO, B 

T.4.: 

CTapTHpaHH MOAYlll1; 

4.2.9. 113HcKBaHH5! 3a H3nbllHeHHe 

TeXflOJI02U'IeH nOpJlOb7( Ha cmpOumeJlcmeol71o U MOH177a:Jlca 

I1HcTallHpaHeTO Ha anapaTypaTa Ha CHCTeMaTa Aa ce H3BbpwBa npH Hallwme Ha clleAHHTe 

yCllOBH~: 

HanbllHO 3aBbpweHH cTpOHTellHH pa60TH; 

nOllQ)KeHH H npOBepeHH 3axpaHBamH H KOMYHHKal.\HOHHH Ka6ellHH llHHHH. 

H3UCKeaHUJl 3a pa60ma U JHOHl1lQJIC fla o6opyoea7lel71o. 

BrpaAeHaTa B OC Ha CHCTeMaTa anapaTypa e npeAHa3Ha4eHa 3a eKcnllOaTal.\H5! npH yCllOBH~, 

KOHTO oTrOBap5!T Ha H3HCKBaHI1~Ta Ha II-pa Klll1MaTH4Ha 30Ha, CbrllaCHO E.D:C 17165-90 H 

HapeA6a 13-1971 "CTpoHTellHH npaBI111a H HOpMH 3a OCHryp5!BaHe 6e30nacHocT npH nOlKap" 

OT 2010 roA. y CllOBH~Ta Ha OKOJlHaTa cpeAa Tp~6Ba Aa 6bAaT, KaKTO clleABa: 

TeMnepaTypa Ha OKOllHI1~ Bb3AYX: OT 5 AO 40° C; 

OTHOCHTellHa BJlalKHOCT Ha Bb3Ayxa npH TeMnepaTypa 28° C: OT 5 % Ao85 %; 

aTMoc<jJepHo HaJ1~raHe: OT 70 AO 106 KPa; 

3anpaweHocT Ha Bb3Ayxa: He nOBe4e OT 0,75 mg/m3
; 

BI16pal.\HH Ha nOAa: C aMnllHTYAa He no-rOll~Ma OT 0,1 mm, npH 4eCTOTa He no-roJl~Ma 

OT 10 AO 25 Hz; 

eJleKTpH4eCKa CbCTaBKa Ha elleKTpOMarHI1THOTO nOlle Ha CMYmeHH~Ta: He no-rOll~Ma 

OT 0,3 Vim; 

OTCbCTBHe Ha arpecHBHH npl1MeCH B OKOllHaTa aTMoc<jJepa; 

HaJ1H4He Ha 3amHTHO 3aHyJl~BaHe H o6ma 3a3eMHTellHa I1HCTaJ1al.\H~, B CbOTBeTCTBHe 

C E.D:C 14308-77 H E.D:C 15855-84 HllH eKBI1BaJ1eHTHH; 

H30Jlal.\110HHHTe Pa3CT05!HH5! MelKAY elleMeHTI1Te B OTAellHI1Te KOHCTPYKTI1BHH Bb311H 

Tp5!6Ba Aa oTrOBap5!T Ha H3HCKBaHI1~Ta, nOC04eHH B E.D:C 16781-88 Hlll1 eKBHBaJ1eHTeH 

3a CbOTBeTHOTO pa6oTHo HanpelKeHHe. 
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IlPOEKT 3A PA3llJHPEHME HA METPOTO B CO<l>MSI, TPETA METPOJIHHHSI M "I)YJI.I)OTEBrpA~CKO lllOCE"­
IiY JI. "BJlA~IIMIIP BA30B" M IJ.EHTPAJIHA rpA~CKA tIACT M ,)KK "OBtIA KYIlEJI", nbPBII ETAII MOT KM 4+320 ~O 
KM 4+950 C E~HA METPOCT AHlI.I1S1 

TOM 5 - 113HcKBamHI Ha Bb3JIO)KHTeJIjJ. TeXHWleCKH cneumlHiKaUHli 

lJacT 5.4 - EJIeKTpWleCKH CHCTeMH H HHCHUlaUHl1 

MOHTaJKHHTe npOBOJlHHQH (KbJleTO, CbrJlaCHO npoeKTa HMa TaKHBa) Jla ce H3nbJlH~BaT B 

CHonOBe . .D:onYCKa ce H3n0JI3BaHeTO Ha Ka6eJlHH KaHaJlH, KaTO B T03H CJlY4aM npHBbp3BaHeTo 

B CHon He e 3aJlbJlJKHTeJlHO. He ce n03BOJl~Ba CHaJK):laHeTO Ha MOHTaJKHH npOBOJlHHQH. 

BbPXY OTJleJlHHTe KOHCTPYKTHBHH eJleMeHTH Jla 6bJlaT 03Ha4eHH <jJYHKQHOHaJlHHTe 

HaHMeHOBaHH~ Ha Cbll.\HTe, a BbPXY npHCbeJlHHHTeJlHHTe KJIeMH - HOMepaQH~Ta, CbrJlaCHO 

pa6oTHH~ npoeKT. 

Ka6eJlHTe 3a 06Bpb3Ka Jla 6bJlaT npeJlBapHTeJlHO H3pa6oTeHH H cHa6J1eHH C ll.\enCeJlHH 

CbeJlHHeHH~ B JlBaTa Kpa~. 

Ha Ka6eJlHTe 3a 06Bpb3Ka BbPXY ll.\enCeJlHH~ eJleMeHT Jla 6bJlaT HaHeceHH "npaB" H 

"o6paTeH" aJlpec Ha npHcbeJlHH~BaHe . .D:onycKa ce nOJlaraHeTO Ha Ka6eJlHTe 3a 06Bpb3Ka B 

3a 3aXpaHBall.\H Ka6eJlH Jla ce H3n0J]3BaT <jJa6pH4HH TaKHBa OT KOMnJleKTa Ha JlOCTaBKam Ha 

CbOTBeTHOTO YCTPOMCTBO, KaTO ce Cna3BaT H3HCKBaHH~Ta Ha B.D:C 15855-84 HJlH 

4.2.10. H3HcKBaHH~ KbM npOeKTa 

Pa601111lUR111 npOel011 3a CUC111eAta111a oa Cbobp:J/ca CJle01-lU111e OClI0611U tlaC111U: 

qacT "CHcTeMHo H HH<jJopMaQHOHHO oCHryp~BaHe"; 

lIacT "TeXHMyeCKO oCHrYP5lSaHe"; 

qacT "ilporpaMHo oCHryp~BaHe". 

qacTHTe "CHcTeMHo H HH<jJopMaQHoHHO oCHryp~BaHe" H "ilporpaMHo oCHryp~BaHe" Jla 

6bJlaT o<jJopMeHH KaTO TeKCTOBH JlOKYMeHTH, KaTO 4acrra "ilporpaMHo oCHryp~BaHe" Tp~6Ba 

Jla BKJII04Ba onHcaHHe Ha CTpYKTypaTa Ha nporpaMHaTa CHCTeMa H onHcaHHe Ha MOJlYJlHTe Ha 

npHJlOJKHOTO nporpaMHo oCHryp~BaHe. 

,lI,oKYMellll1al{Wlma lIa 'Iacm "TeXIIU'IeCIW OCu2yp516alle" aa 6KllIO'l6a cJlealiume aOKYAlellmu: 

0611CHHTeJlHa 3anHCKa; 

CTPYKTypHa cxeMa Ha CHCTeMaTa; 

cneQH<jJHKaQH~ H TeXHH4eCKH xapaKTepHcTHKH Ha TeXHH4eCKHTe CpeJlCTBa; 

npHMepHa <jJacaJla Ha CbOTBeTHOTO Ta6Jlo; 

MOHTalKHH cxeMH Ha KJleMOpeJl 3a BbTpewHH Bpb3KH; 

EKCl1J10amal{uollllama aOKYAtellmal{U51 aa 06X6aUja: 
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[]POEKT 3A PA311IHPEHHE HA METPOTO B COWIUI, TPETA METPOJIHHlUI - "IiY JI. IiOTEBrPA'[(CKO mOCE" -
IiYJI. "BJIA,[(HMHP BA30B" - Ll.EHTPAJIHA rPA)l,CKA LJACT - )I{,K "OBQA KynEJI", n"hPBH ETAn - OT K.M 4+320110 
KM 4+950 C EliHA METPOCT AHlI,HSI 

TOM 5 -113McKBalUlJl Ha Bb3JIO)KMTeJUI. TexHMlIecKH cneUHqJMKaUHH 

4acT 5.4 - EJIeKTpMlIeCKH CHCTeMH H HHCTaJIaUHH 

I1HCTPYKl.\H~ 3a eKCnnOaTal.\H~ Ha cHcTeMaTa; 

I1HCTPYKl.\H~ 3a CHCTeMHH~ Cnel.\HMHCT; 

EneKTpH'IeCKH npHHl.\HnHH cxeMH; 

CxeMH Ha Bpb3KHTe. 

U:~naTa AOKYMeHTal.\H~ Ha CHCTeMaTa Aa 6bAe Ha 6bnrapCKH e3HK. 

4.2.11. 06Y'leHHe Ha eKCnnOaTaUHOHeH nepcOHan. 

DpOH3BOAHTen~T Ha CHCTeMaTa Aa OCHrypH 06Y'IeHHe Ha eKcnnOaTal.\HOHeH nepcoHan no 

nporpaMa H rpaljJHK, YTBbpAeHH OT Bb3nOlKHTen~. 

B 06LUH~ rpaljJHK 3a H3rpmKAaHeTo Ha cHcTeMaTa, 06Y'IeHHeTO Aa npeAxolKAa npeAnycKoBHTe 

H3nHTBaHH~ Ha 06el<Ta H nycKaHeTo Ha CHCTeMaTa B eKcnnOaTal.\H~. 

CneA npoBelKAaHe Ha 06Y'leHHeTO ce npOBelKAa TeCT. Ha ycnewHo 3aBbpwHnHTe Kypca Ha 

06Y'leHHe ce H3AaBa cepTHqlHKaT OT 113nbnHHTeml 

4.2.12. Dpo6H, H3nHTaHH~ H npHeMaHe 

If3numfJaHU5I. fJ fla6opamopHU YCflOfJU5I.. 

113BbpwBa ce npH OKOMnneKTOBaHa CHCTeMa C nOMOLUTa Ha cHMynaTopH l1 Cl1Mynal.\l10HHI1 

nporpaMH. 

}f3numeaHU51 Ha o6e1{'ma. 

CneA MOHTalKa Ha anapaTypaTa Ha 06eKTa, cbLUaTa ce H3nHTBa B peMHl1 ycnOBl1~, CbrnaCHO 

H3HcKBaHH~, Onl1CaHH B 113pa6oTeHl1 OT 113nbnHI1Ten~ l1 YTBbpAeHl1 OT I1H)!(eHepa MeTOAl1Ka 

H nporpaMa 3a npOBe)KAaHe Ha l13nHTBaHl1Ha. 

Dpl1eMaHeTO Ha Cl1CTeMaTa 3a peAoBHa eKCnnOaTal.\l1~ ce l13BbpWBa, CbrnaCHO "I1HCTPYKl.\l1~ 

3a peAa 3a npl1eMaHe Ha CbOpb)!(eHl1Ha no A T,[(B l1 CB" Ha MeTpononHTeHa. 

3a BCH'IKl1 113nHTBaHHll 11 npOBepKl1 ce CbCTaB~T CbOTBeTHl1 npOTOKOnl1 l1 ce npeAcTaBllT Ha 

I1HlKeHepa. 

4.2.13. 113l1CKBaHH~ KbM MapKHpOBKaTa, TpaHcnopTa l1 cbXpaHeHl1eTo. 

BC~KO YCTpollcTBo Ha CHCTeMaTa (6e3 Ka6enHTe) Tp~6Ba Aa HMa He3anl1'1I1Ma Ta6ena CbC 

cneAHHTe AaHHH: 

HaHMeHOBaHl1e Ha YCTPOHCTBOTO, CbrnaCHO pa60THI1~ npoeKT; 

Hal1MeHOBaHl1e Ha KOHCTPYKTHBHHll Bb3en, CbrnaCHO pa6oTHH~ npoeKT; 

Hal1MeHOBaHHe Ha npOH3BOAHTenll H rOAHHa Ha npoH3BOACTBO; 

HaHMeHOBaHHe Ha o6eKTa, 3a KOHTO e npeAHa3Ha'leHO YCTPOHCTBOTO; 
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npOEKT 3A PA3UIHPEHHE HA METPOTO B CO<!>HSI, TPETA METPOJIHHHSI- "6YJI. 60TEBrPAIICKO UIOCE"-
6Y.II. "BJlA,!l;I1MUP BA30S" - U,EHTPAJIHA rPALlCI(A YACT - iKJ( "OBl.JA KYfIEJI", nbPBH ETAn - OT I(M 4+320 LlO 
I{'M 4+950 C EJ(HA METPOCTAHU,IUI 

TOM 5 - 113I1CKSaHWI Ha Bb3JIOJKI1TeJHI. TeXHH4eCIGI CneUl.fQ>HKaWiH 

qacT 5.4 - EJIeKTpl1LIeCKH CHCTeMH Ii HHCTaJIaUHI1 

anapaTypaTa ce cbnpOBolKlla C TeXHH'IeCKH nacnopT H cepTmjlHKaT 3a Ka'leCTBO; 

YCTpollcTBaTa Ha CHCTeMaTa lIa ce TpaHcnopTHpaT 110 06eKTa B 3aKpHTH npeB03HH 

CpellcTBa, B OpHrHHaJIHaTa <jJa6pH'IHa onaKoBKa; 

npH He06xOIIHMOCT OT MelKlIHHHO cbxpaHeHHe Cbll\OTO lIa CTaBa B nOMell\eHH~ C 

nOKa3aTeJlH Ha OKOJlHaTa cpella oTrOBap~ll\H Ha HopMaTHBHHTe H3HCKBaHH~. 
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