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CHnuchbK HA CHKPAIICHUSTA
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KuioBonr
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Munumersp

MertpocTanuus

Howmep

KommuiekTHa pasmnpenenurenta ypenda
CpenHo HanpexeHue

Hucko nanpexenne

Iloacranmus

TAroBONOHMU3UTENHA CTAHLIMS
IlonusurenHa cTaHIUA

Pasnpenenurenna ypenda

CoOCTBeHH HYXIU

Supervisory Control and Data Acquisition
EBponeiicku HOpMU

MexayHapo/iHa eIeKTPOTEXHUYECKA KOMUCHS
MexayHapoaHa OpraHu3alus 1Mo CTaHAapTU3aLus
bearapcku nppxKaBeH CTaHIAApT
JBbpKaBeH BECTHUK
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CnucbKk HA oOnpeaeJeHusATa

KonTakTHa Mpe:ka

KonTakren
NMPOBOJAHUK

bbp3onpexkbeBay

3azeMaBaHe

3ammuTa cpeury
AUPEKTEH JOMUP

3ammra cpeury
HHIUPEKTEH J0MUP

HNuTepBai Ha
JABHKEHHUE
Hucko Hanpe:xenue

Pasnpeneaurenna
ypenoa

CpenHo HanpexeHHe
TArosonoHN3NTEIHA
CTaHIuA

ITpoBOIHUK MK ILIMHA, C KOUTO KOHTAKTYBa TOKOIIPUEMHHKA Ha
MOJIBUKHHUS ChCTaB, HOCEIIO BhXe, 00paTeH MPOBOIHUK,
3a3eMUTEJIEH IPOBOJHUK, MBJIHUE3AILIUTHO BBKeE, (puaepw,
(byHIaMEHTH, ONIOPHU KOHCTPYKLIMH, KAKTO M YCTPOUCTBA 3a
3axpaHBaHe, KOHTPOJ U 3allUTa.

Hewnzonupan npoBOIHUK WM IIMHA HA BB3YyIIHATA KOHTAKTHA
JIMHUA, KOUTO OCUTypsiBa KOHTAKT C aHTOrpada.

ITpexbeBau BB Bepura DC ¢ Bpeme Ha 3aaeiictBane 5+10 ms

CBbp3BaHe Ha KOPIIYCH HAa CbOPBIKEHUS U METAITHU HE TOKOBOJIEIIH
YaCTH KbM 3€MATA, C 1IeJ1 00e30MacsiBaHe

3amuTaTa, ¢ KOSITO ce MpeoIBpaTsIBaT MOPaKEHUS OT
EJIIEKTPUYIECKHU TOK MTOPAIU TONMUPAHE WIH OMIACHO MPUOTIKaBaHe 10
YacTH MO/ HaIIPEeKEHUE

3amuTaTa, ¢ KOsITO C€ MPeJOoTBpaTABAT MOPAXKEHUS OT EIEKTPUUECKU
TOK TIOpaJ¥ Bb3HMKBAaHE HAa OMACHU HAMPEKCHHsI HA 9acT, KOSTO
HOpPMAaJIHO HE Ce HaMupa M0/ HallpeKeHHe

Bpemero mexnay 1Ba ciaeaBaliy ce Biiaka

Hanpexenue no 1000V

KoMI1eKCHO yCTpOMCTBO, ChCTOSIIO CE OT MPEBKIIIOYBATENN U
MPEKbCBAYM U CBBP3AHOTO C TAX 000pYABaHE, KATO KOHTPOIHU U
3alIUTHU YCTPONCTBA U U3MEPBATEIHHU ChOPBHKEHHUS.

Hanpexenune 1+35 kV
ToKoU3MpaBUTETHA U TIOHM)KABAIIA CTAHITHSI
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10.

11.

12.

13.

14.

Cnucbk HA HOPMUTE

Hapen6a No 4 ot 2001 r. 3a 0o0xBaTa U ChABPKAHUETO HA HUHBECTUITMOHHUTE MPOCKTU
(B, 6p. 51 ot 2001 r.); my6a., BCA, 6p.5 ot 2001 1.

3aKoH 3a KaMapuTe Ha apXUTEKTUTE U MHKEHEPUTE B MHBECTUIIMOHHOTO MPOEKTHPaHe

(O6H. IB. 6p.20 ot 4 Mapt 2003r., u3m. [IB. 6p.65 ot 22 KOmu 2003r., usm. /IB. 6p.77
ot 27 Cenrrempu 2005rt., uzm. /IB. 6p.30 ot 11 Anpun 2006r., u3m. JIB. 6p.79 ot 29

Centemspu 2006r., uzMm. /IB. 6p.59 ot 20 FOmnu 2007T., u3m. IB. 6p.13 ot 8 deBpyapu
2008r., m3m. IB. 6p.28 ot 14 Anpua 2009r., usm. JIB. 6p.15 ot 23 ®despyapu 2010r..)

3aKoH 3a aBTOPCKOTO MPaBO U CPOJHUTE MY mpaBa (00H., /B, 6p. 56 oT 29.06.1993 1.,
u3M., Op. 63 ot 5.08.1994 r., u3m. u norm., 6p. 10 ot 27.01.1998 r., 6p. 28 ot 4.04.2000
r., 1om., op. 107 ot 28.12.2000 r., u3Mm. u gor., 6p. 77 ot 9.08.2002 r., , u3m., Op. 28 ot
1.04.2005 r., 6p. 43 ot 20.05.2005 r., 6p. 74 o1 13.09.2005 ., U3M. 1 gom., 6p. 99 ot
9.12.2005 ., u3m., 6p. 105 ot 29.12.2005 1. )

3akoH 3a ycTpoicTBO Ha Teputopusara (o0H. /1B, O6p.1 ot 2001r.;u3m. u mom., 6p.41 u
111 oT 2001T., 6p.43 ot oT 2002r., 6p.20,65 U 107 ot 2003r.,6p.36 1 65 o1 2004r.,
0p.28,76,77,88,94,95,103 u 105 ot 2005r.,6p.29,30,34,37,65,76,79,82,106 u 108 ot
2006r.6p.41,53,61,0t 2007 r.,6p.33,43,50,54,69,98 u 102 ot 2008 .,
0p.6,17,19,80,92,93 ot 2009 1., 6p.15,41,50,54 u 87 ot 2010 1., 6p.19,35,54, u 80 oT
2011 r. 6p.29,32,39,45,47,53,77 u 82 ot 2012 1.)

3akoH 3a eHeprerukara (o0H., /JIB, 6p. 64 ot 1999 r.; u3m., 6p. 1 oT 2000 T.; U3M. 1
nort., 6p. 108 ot 2001 r., 6p. 30, 65 1 74 ot 2006 T.)

3akoH 3a eHepruiiHata egekTuBHOCT (00H. /[B. 6p.98 ot 14 HoemBpu 2008r., u3m. /IB.
op.6 ot 23 SAuyapu 2009r.)

3aKoH 3a TEXHUYECKUTE U3UCKBaHUS KbM mpoayktute (B, 6p. 86 ot 1999 r.); myo6ur.,
BCA, 6p.11 ot 2000 T.

3aKoH 3a 3ApaBOCIOBHU U 0e30MacHu ycioBus Ha Tpya (06H., /IB, 6p. 124 ot 1997 r.;
u3M., op. 86 ot 1999 r., 6p. 64 1 92 ot 2000 . 1 6p. 25 o1 2001 1. ,0p. 18 M 114 oT
2003r., Op. 70 ot 2004r., 6p. 76 o1 2005T., Op. 33, 48, 102 1 105 ot 2006r. )

3akoH 3a HanmoHanmHaTa cranaprusanus (B, 6p. 55 ot 1999 r.; u3m., 6p. 108 u 112
ot 2001 1. 1 6p. 13 ot 2002 1.); my6s. 6e3 u3m., BCA, 6p.11 ot 2000 r.

Hapen6a Ne 13-1971 ot 29 10 2009 I'. 3a cTpouTeTHO-TEXHUYECKHU TTpaBUjIa 1 HOPMHU
3a ocurypsBaHe Ha 6e3omacHoOCT npu noxap; B cuna ot 05.06.2010 r.; O6H. /IB. 6p.96
ot 4 JlekemBpu 2009r., monp. JIB. 6p.17 ot 2 Mapt 2010r.

Hapen6a No 2 3a MUHUMAaTHUTE U3UCKBAHMS 32 3/IPAaBOCIIOBHH U 0€30TTaCHU YCIIOBHS
Ha TPy NP U3BBPIIBAHE HA CTOPOUTEITHH U MOHTaKHU padboTH (00H. 1B, 6p. 37 oT
2004 r.; monp. bp. 98 ot 2004r., u3m. 6p.102 ot 2006r.)

Hapen6a Ne 3 ot 9.06.2004 T. 32 yCTpOMCTBOTO Ha EICKTPUIECKUTE yPEIOH 1
enekTponpoBoaHuTe MuHUM (00H. [IB, 6p. 90 u 91/2004 r.)

Hapen6a No 3 ot 31 ronu 2003 T. 3a chCTaBsSHE HAa aKTOBE U MPOTOKOJIH 110 BpeMe Ha
ctpoutenctBoTo (O6H., JIB, 6p. 72 ot 15.08.2003 1.; u3Mm., 6p. 37 ot 04.05.2004 T.;
U3M. U jgot., op. 29 ot 07.04.2006 T.)

Hapen6a Ne 3 ot 18 centemBpu 2007 r.3a TEXHUYECKH MTpaBUiIa U HOPMATUBH 32
KOHTPOJI U ITPUEMaHE Ha eJIEKTPOMOHTa)KHUTE paboTu
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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Hapen6a No 3 ot 2001 r. 3a MUHIMAaJTHUTE H3UCKBAaHUS 32 0€30IIaCHOCT M ONa3BaHEe Ha
3/IpaBeTO Ha pabOTEIIMTE MPU U3TIOJI3BaHE HA JIMYHU MIPEANa3HU CPEICTBA Ha
pabotHoTo Msicto ([IB, 6p. 46 ot 2001 1.)

Hapen6a No 4 ot 1995 r. 3a 3HanuTe U CUTHAIUTE 32 0€30MaCHOCT Ha TpyJa U
npotuBonoxkapHa oxpana (/IB, 6p. 77 ot 1995 r.); ny6a., BCA, 6p.6 ot 1997 1.

Hapen6a No 4 ot 1998 r. 3a orieHKa Ha Bb3CHCTBUETO BHPXY OKOJIHATa cpena (00H.,
1B, 6p. 84 ot 1998 r.; u3m., Op. 68 ot 2001 r.); my6m. 6e3 uzm., BCA, 6p.7-8 ot 1998 1.

Hapen6a No 6 ot 2001 r. 3a pa3pemiaBane MoJI3BaHETO HA CTpoekuTe B PenyOnuka
boearapus (/IB, 6p. 54 ot 2001 r.); my6:1., BCA, 6p.7-8 ot 2001 T.

Hapen6a No 7 ot 1999 r. 3a MUHUMaJIHUTE U3UCKBAHUS 32 3/IpaBOCIIOBHU M 0€30MMacHU
YCIIOBHSI HA TPYJ] Ha paOOTHUTE MECTa U MPH U3IOJI3BaHE HAa pabOTHOTO 00OpyABaHE
(o6mH., JIB, 6p. 88 ot 1999 r.; u3m., 6p. 48 ot 2000 r. u 6p. 52 ot 2001 1.)

Hapen6a No 8 ot 1999 r. 3a mpaBuia 1 HOpMH 3a pasnojiaraHe Ha TEXHUYECKH MPOBOIN
U ChOpBKEHUs B HaceseHu mecta (/IB, 6p.72/1999 r.); ny6in.BCA, 6p.1/2000r.

Hapen6a No 9 ot 1991 r. 3a npenenHo J0MyCTUMHUTE HUBA HA €IIEKTPOMarHUTHUTE
II0JIETA B HACEJICHU TEPUTOPHUU U OIPEJIEIITHE Ha XUTHEHHO-3alllUTHU 30HU OKOJIO
u3npuBamy odektu (06H., 1B, 6p. 35 ot 1991 r.; momp., 6p. 38 ot 1991 r.; u3m. u gom.,
op. 8 oT 2002 1.)

Hapen6a No 12 3a ocurypsiBaHe Ha 3JpaBOCIOBHU U O€30TIaCHU YCIIOBUSI HA TPYI NIPH
M3BBPIIBAaHE HAa TOBAPHO-pa3TOBapHU pabdotu (00H. [IB, Op. 11 oT 2006 T.)

Hape;[6a 3a CbIICCTBCHUTC U3NUCKBAHUA U OLICHABAHC HAa CbOTBETCTBUETO 3a
enekromMarauTHa cbBMecTuMocT (mpuera ¢ [IMC No 203 ot 2001 1., IB, 6p. 77 oT
2001 r.)

[TpaBwiIHUK 3a 3aIIMTa HA CHOOIIUTEITHUTE JIMHUU OT OTIACHHU U CMYIIABAIIO0
€JICKTPOMArHUTHO BIIUSHUE Ha €JICKTPOINPOBOIHH JIMHUM U 32 IOMTYCTUMHUTE
MUHHMaJTHK cOmmkeHus (m3ganue Ha MTCI, 1970 r.; u3m. u gom., UBT na MTCT,
op.4 ot 1994 1.)
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CHnuchbK HA CTAHAAPTHUTE

BJIC 3215-91
NN CKBUBAJICHTCH
BJIC 401-93

NN CKBUBAJICHTCH
BJIC EN 1866:2000
NN CKBUBAJICHTCH
BJIC EN 50286:2001
NN CKBUBAJICHTCH
BJIC EN 60529:2001
NN CKBUBAJICHTCH

BJIC EN 60695-1-1

niIn CKBUBAJICHTCH

BJIC EN 60695-2-2+A1
WJIN €KBUBAJIEHTCH
BJIC EN 60811

WJIN €KBUBAJIEHTCH

BJIC EN 60999-1:1999
WIN €KBUBAJIEHTCH

BJIC EN 61000 :1999
WJIN €KBUBAJIEHTCH
BJIC EN 61210:2001
WIN €KBUBAJICHTCH

BJIC EN 61235:2001

BJIC IEC 60038+A1+A2:

2002
WY €KBUBAJICHTCH

BJIC IEC 60050
(161)+A1+A2: 2001

NN CKBUBAJICHTCH
BJIC IEC 60196: 2002
NN CKBUBAJICHTCH
BJIC 1SO 554

NN CKBUBAJICHTCH
EN 50119

NN CKBUBAJICHTCH

Brnxera u omreTku MCEJHHU I'bBKaBH.

3HaK MpeaynpeauTesIcH 3a OTaCHO HATIPEKCHUE

HOI[BI/I)KHI/I IMOXXaporaCuTeCIn

3amuTHE 00JIeKIIa 3a EIEKTPUIECKa U30JIaIis IpH padoTa 1mo
ypeadu HUCKO HAIIPEIKEHUE

Crenenu Ha 3amnuTa, ocurypeHnu ot ooBuskara. (IP ko)

M3nutBane Ha onacHocT OT noxap. Yact 1: PpkoBocTBO 32
OIICHSIBAHE HAa OMACHOCTTA OT MOKAap Ha €JIEKTPOTEXHUYECKU
nponyktu. Pazaen 1: O01mo ppKoBOICTBO

N3nutBane Ha onacHOCT OT noxap. Yact 2: Metoau 3a
nu3nutBane. Paznen 2: M3nuTBaHe ¢ UrieHa ropeika

Martepuanu 3a H30Jarus ¥ OOBUBKA Ha CICKTPUICCKH
Ka0enu.

VYerpoiicTBa 3a cBbp3BaHe. M3nuckBaHus 3a 6€30MacHOCT Ha
BUHTOBU M O€3BHHTOBU KJIEMHH YCTPOICTBa 32
EJCKTPUIYCCKUTE MeHU TTpoBoaHuIn. Yact 1: O0mm
NU3UCKBAHUA U CHGI_[I/Iq)I/I‘-IHI/I N3UCKBAHHUA 3a HpOBO,Z[HI/II_[I/I oT
0,5 MM 1o 35 MM,

Enextpomarautaa ceBMectumoct (EMC).

VYerpoiicTBa 3a 0bp30 CBbpP3BaHE HA EICKTPUICCKH METHU
npoBOIHUIN. 3uCKBaHUS 3a 6€3011aCHOCT.

PaGoTa nmon Hanpexxenune
Cranmaptau Hanpexerus Ha |[EC

MexnyHapo/eH elNeKTPOTEXHUYECKU peuHHK. [ aBa 161:
EnexTpoMarHuTHa CbBMECTUMOCT.

Crangaptau yectotu Ha [EC

CranmapTuzupanu aTMOC(EpHHU YCIIOBUS 3a CTAaOMIIM3UPAHE
I/I/I/IJ'II/I n3nUTBaHe. M3uckBaHus..

KenezonbTHa TexHHKa. CTallMOHAPHU UHCTAIAIUH.
EnexTpuuecka Bb3ayIIHA KOHTAaKTHA MpeXxa
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EN 50122-1
WIN €KBUBAJIEHTCH

EN 50122-2

niIn CKBUBAJICHTCH

EN 50124-1
WJIN €KBUBAJIEHTCH

EN 50149

NI CKBUBAJICHTCH

EN 50152-1

niIn CKBUBAJICHTCH

EN 50152-2
WIN €KBUBAJIEHTCH

EN 50163

WJIN €KBUBAJIEHTCH
EN 50206-2

WIN €KBUBAJIEHTCH

EN 60383-1

niIn CKBUBAJICHTCH

EN 60865-1
WIN €KBUBAJIEHTCH

EN 50162

niIn CKBUBAJICHTCH

EN 50423-1
WJIN €KBUBAJIEHTCH

KenezonbrHa TexHuka. CranmonapHuu nacrananuu. Yacr 1:
[Ipeanucanus 3a 3ammuTa, CBbP3aHH C €IEKTpUUECKaTa
0€30IaCHOCT U 3a3EMSIBAHETO

KenezonbrHa TexHuka. CranimoHapHu nHCTananuu. Yacr 2:
[Ipeanucanus 3a 3ammTa Cpenly BIUSHUETO Ha Mapa3uTHU
TOKOBE, IPUYUHEHU OT MOCTOSIHHOTOKOBH TSITOBU
JKeJIE30IbTHUA CUCTEMU

’KeneszonbTHa TexHuka. Koopaunaius Ha nuzonamnusara. Yacr
1: OcHOBHU n3ncKkBaHus. M301allMOHHYU pa3CTOSHUS IPE3
BB3/IyXa M U30JIAIIMOHHN PA3CTOSHUS 110 TTOBBPXHOCTTA Ha
M30JIaUATa 32 ISUI0TO €JIEKTPUUECKO U €IEKTPOHHO
o03aBexmaHe

’KenezonbTHa TexHHKa. CTallMOHAPHU UHCTAIAIUH.
Enexrpuuecka tsra. IIpo¢uiiHu KOHTAaKTHH TPOBOTHUIIM OT
MeJ U MEIHHU CILJIaBU

KenezonbTeH Tpancnopt. CTalMOHAPHU UHCTATAIUH.
KOHerTHI/I HU3UCKBAHUS 3a TPOMCHIMBOTOKOBH
KOMYTAI[MOHHU YCTPOMCTBA

’KenezonbTeH Tpancnopt. CTallMOHAPHU UHCTATAIUH.
KOHerTHI/I HU3UCKBAHU 3a TPOMCHIMBOTOKOBH
KOMYyTaImoHHU ycTpoiicTBa. Yact 2: Ennodazau
PA3CAUHUTCIIN, ITPCBKIIOYBATCIIN U 3a3CMUTCIITHU
npeBkirouBatenu 3a Um Han 1 kV

Kene3zonbTHA TEXHHKA. 3axpaHBamH HAIPCIKCHHUA Ha TATOBU
CHUCTCEMH

Xapakrepuctuku 1 m3nurade. Yact 2: [Tantorpadu 3a
METPO U TpaMBau

N3omaTopu 3a Bb3AYIIHN €JIEKTPUUECKU JIUHUHM ¢ HOMUHAITHO
Hanpexxenue Hag 1 kV. Yacr 1: KepamMuynu unu CThKICHH
U30JIATOPHU €JIEMEHTH 33 CUCTEMH C IPOMEHIIUBO
HanpexeHue. TepMUHM U ONpeAeNieHus], U3UTBATEIHN
METOJM U KPUTEPUU 32 PHEMaHe

3abeJie’kKa: OTHAC ce U 3a H30J1aTOPU B ITOCTOAHHOTOKOBU
KOHTAaKTHHU MPCKU.

N3uuncngBade Ha BB3ICUCTBUSITA HA TOKOBE HA KBCO
ceequHenue DIN VDE 0100 (05.73) Usrpaxaane Ha CHIIOBH
ypenodu ¢ HomuHanHU Hanpexenus 1o 1 000 V

3amuTa cpely KOpo3us OT CIIy4yaeH €JEKTPUUYECKH TOK OT
IOCTOSIHHOTOKOBATA €JIEKTpUUYECKa CUCTEMA

Bb3aymiau eneKkTpuuecKy JIMHUH 332 TPOMEHIINB TOK,
npesumasany 1 kV u go Bxmountenso 45 kV. Yacr 1:
OO0111 U3UCKBAHUS

7121



ITPOEKT 3A PASIIMPEHUE HA METPOTO B CO®US: TPETA METPOJIMHUA - BYJI. ,, BOTEBI'PAJICKO

IMOCE” - BYI. ,,BJI. BA3OB” - HEHTPAJIHA I'PAJICKA YACT - KK ,,OBYA KVYIIEJI”
BTOPH ETAII - OT KM 11+966,34 /11+941,33/ 1O KM 15+749 C YETUPU METPOCTAHIIUHU

TOM 5: U3uckBanus Ha Be3ioxurens. TexHu4ecku crnenupuKanuu

Yacm 5.7. Konmaxkmmna mpesca

CBbABPKAHUE

L. OBIIA HACT ...ttt e e eane e n e s e e nneennnas 9
1.1 2381531 (5350 (<R 9
1.2. (01004 7: 1 SRR 9
1.3. W3UCKBAHUS 38 IPOCKTUPAHE ....c.vvevrieiissiriessesssreesies s snesssnessresssnsssneessne s e 10
14, Omna3BaHe Ha OKOJIHATA cpefia, 0€30MacHOCT, XUTHEHA Ha TPY/a U ToJKapHa
(E1ScT0) 1 €103 (01w PP P PR PR PPN 11
1.5. PaboTa 1 eKCIII0ATAITUOHHA TIOMIIPBIKKA -..c.vveerveeaseeessreanseesseeasseesaeeasseessnsasseessneansenss 12
1.6. KommuiektoBka, crieriaaTHi HHCTPYMEHTH U TECTOBO OOOPYABAHE. .......verveerveeene 12
1.7. OO0yueHne Ha eKCTUTOATAITUOHHHUS TIEPCOHAIT «..vvvevvreessreeessreeessreesssneesssseesssneesssseessns 12
1.8. Bl (0] 8 %Y (535 201176 TSROSO 13
2. KOHTAKTHA MPEKA.. ...ttt nee 13
2.1. J 2381501 (535 0 (<R 13
2.2. OOILIM MBHCKBAHY ....nveeeeeesteesieeeseessseasneesseeaseessseanessnneeneessseasneennneenneesnneeseennneenns 14
2.3. N3ucKkBaHUS 32 TPOCKTUPAHE M HBITBITHEHHE .. vveevvreesereeessreeessreessineesssseesssneesssneesnns 15
2.4. KonrtakTHa Mpexa ¢ Bb3AyllIHA KOHTAKTHA IIMHA 32 MOJ3EMHU YYACTBIMH ............. 19
N3TOTBIIL: ..o

/MHXK. M. MUXAMJIOBA/

8/21



ITPOEKT 3A PASIIMPEHUE HA METPOTO B CO®US: TPETA METPOJIMHUA - BYJI. ,, BOTEBI'PAJICKO
IMOCE” - BYI. ,,BJI. BA3OB” - HEHTPAJIHA I'PAJICKA YACT - KK ,,OBYA KVYIIEJI”

BTOPH ETAII - OT KM 11+966,34 /11+941,33/ 1O KM 15+749 C YETUPU METPOCTAHIIUHU

TOM 5: U3uckBanus Ha Be3ioxurens. TexHu4ecku crnenupuKanuu

Yacm 5.7. Konmaxkmmna mpesca

1. OBIIA YACT

1.1. BnBenenue

1.1.1. Kparko onmcaHue Ha €IeKTPOCUCTEMHUTE

Hactosmara TtexHuyecka crnenuduKanys Kacae MPOSKTUPAHETO U  U3TPaKIAHETO Ha
KOHTakrHata Mpexa Ha MCOS5 ot Tpetust metpoauamersp B rp. Codus.

TsroBara cucrema e ¢ HomuHaTHO Hanpexenune 1500V DC.

Mpexara € ¢ TOpHO BB3/YIIHO OKayBaHE U IIE C€ M3rPaJu OT MPOBOJIHUK, BIOKEH B METallHA
[IMHA B MTOI3€MHUTE YYaCTbBIIH.

[Tpu HOpManeH pexxum Ha padota Ha cuctremara DC yuyacThiiuTe ce 3aXxpaHBaT OT JBE ChCEIHU
TIIC, kouTo paboOTAT B mapanen /aBycTpaHHo 3axpanBaHe/. [Ipu aBapueH pexxum Ha pabora Ha

cucremata DC cboTBEeTHHAT y4yacThK ce 3axpanBa ot enHo TIIC /ennocTpanHo 3axpaHBaHe/.

1.1.2. OOwmwu yciaoBus 32 U3NBIHECHUE
M3mbnHUTENAT OTroBapsi 3a IUIOCTHOTO MPOEKTHUpaHe, U3MbIHCHHE W (PYHKIHOHUpaHE Ha

cHucTemara.
V3mbaHUTENAT TpsAOBa Ja BKJIIOYM BCHYKH pa3Xoad 10 KOOPJAMHHUPAHE HA MPOCKTa |
M3IBIHEHUETO.

M3mbmHUTENAT 1A A0CTaBM Ha COOCTBEHU Pa3HOCKH ISJIOTO HEOOXOIMMO OOOpYABAaHE, CIIOPEN
N3HNCKBAHUATA HA CTaHa,Z[apTI/ITe, HC3aBUCUMO JaJIN € yHOMeHaTO NN HE B Ta3u CHGI_[I/I(l)I/IKaI_[I/IH,
3a Ja U3paboTH eHa ISUI0CTHA, Oe30MmacHa, HaJAeKIHA U (PYHKITMOHUPAIlla KOHTAKTHA MpeXa 3a

Metpoauamerspa.

1.2. OoxBar

Ta3u TexHHUYecKa crienuUKaIms ONpeaess IeIUTe, OCHOBHUTE NMPHHIIUIIA U M3UCKBAHUATA 32
pa3paboTkara Ha JIOTOBOpa , OTHOCHO NPOSKTUPAHETO, JOCTABKH, MOHTAX, WM3MHTAHUS M
npreMaHe Ha KOHTAKTHATa MPEKa B METPOCTAHIIMHUTE U TYHEITHUTE YIACTBIIH.

B o6xBara Ha 10rOBOpa C€ BKIIOYBA IPOEKTUPAHETO, MPOU3BOICTBOTO, TPOBEPKATA, TOCTABKATA,
MOHTa)Ka, KOMIUICKCHUTE U3IUTAHUSA M IPHEMaHe, 00yUYCHHE Ha MepcoHaia U IOKyYMEHTAUs 32
CUCTEeMaTa, OTroBapsiia Ha W3UCKBaHMATA Ha Ta3u Crenudukanus, BKIIOYUTEIHO CIIHCHKA C

Hopmu n Crangapty, BKIIOYEH TYK.
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1.3. N3uckBaHus 3a NpoeKTHPaHe
1.3.1. O0mo

M30bJIHUTENAT € OTTOBOPEH 3a MPOEKTUPAHETO Ha BCUUKU BHJIOBE paOOTH, TaKa Y€ 3aJI0KEHUTE
OpeBapuTeHN  MapaMeTpd M KOJMYeCTBA Ha 00OpyIBaHETO Ja OTroBapsAT Ha
€KCIIJI0aTallMOHHUTE U3UCKBaHUs 32 MeTpocucTeMure.

[IpennoxenuTe mapamMeTpu M KOJMYECTBA Ha 00OpPYIBaHETO, ONpPENEICHN KaTo HEOOXOIUMHU B
npoleca Ha IMPOEKTHpaHe, e Ce JAEMOHCTpPHUpAT C IMPOEKTa, KOHTO mmie Obae MpeaMer Ha

onmoOpeHue oT crpana Ha MHxeHepa.

1.3.2. OCHOBHHU M3HUCKBaHUA U riiocodus HA OPOEKTA

[IpoekTupanero na ce 6azupa Ha U3NUTAHU TEXHOJIOTHH.
O06opynBaHeTo, MPEUIOKEHO OT U3IBJIHUTENS, TPSAOBA J1a € MpUjIaraHo Bedye u aa (pyHKIHOHUpa
HaJIeXKIHO B IPAKMKaTa MUHUMYM 2 TOAMHH.
dunocodusaTa Ha MpoekTa TPsIOBA Aa MOKPHUBA MUHUMYM CIIEJHUTE KPUTEPHHU:
- M3non3BaHe Ha CHBPEMEHHH TEXHOJIOTHH
- JlokasaH B npaktukata /M3meiaaumoct/
- IIpoekTeH KUBOT HA CUCTEMUTE —MUHUMYM 35 TOJIUHU
- Hucku excrimoaTalluoHHM pa3xonu
- Bucoka HagexaHOCT
- Hucku enepruiinu 3aryou
- besomacHoct
- IloxkapozammureHocT
- Ynorpeba Ha Hepa3MpPOCTPaHIBAIY TOPEHETO MaTepUaAIIN

- Omna3BaHe Ha OKOJIHATA cpcaa

1.3.3. W3uckBanus KeM 0OPMIHETO HAa IPOEKTUTE

[Tpu u3roTBsiHe Ha MPOEKTa U3MBJIHUTENAT J1a UMa NpeABu u3nckBanusaTa Ha Hapen6a No 4 ot
2001 r. 3a 06xBaTa U ChIABP)KAHUETO HA MHBECTUIIMOHHUTE TTPOCKTH.
[IpenopbunTennu Mamadu:
PaboTHM uepTeXu U JeTaliIM, IO KOUTO Ce U3IBJIHABAT OTAeNHUTE BUoBe CMP:
CutyarmonHno pemenue — M 1:500 u M 1:1000;
Pasnpenenenus, pazpesu, — M 1:50 u M 1:100;
Heratimu— M 1:200M 1:5uM 1:1;
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Jlpyru 4epTexu — B MOIXOAA1I Mamal, B 3aBUCHMOCT OT BHJa U crieniudukaTa Ha
00eKTa;
CehrinacyBaHOCT Ha 4YepTeXkuTe - Bceska MpoekTHa YacT 3aJbJDKHTEIHO C€ ChIVIacyBa OT
NPOCKTAHTUTE Ha JAPYTUTE MPOCKTHU YaCTH.
MuHuMmaneH o0XBaT Ha MPOEKTA — ChIVIACHO OTJCITHHUTE CIICIU(UKAIN.
[Ipn mpoektupanero na ObJAT B3eTH HOJ BHUMAaHHE KIMMATHYHUTE YCJIOBHUS, M3MCKBAaHH 3a
IpaBUJIHA paboTa Ha ChOPBKEHUATA/ TEMIIEpaTypa, BIKHOCT U T.H/.
IIpu npomusopeuue medxcoy uoetnus npoexm u mexHuvyeckama cneyugpurkayus, npuopumenHo

0a ce cvOMI0OABAM USUCKBAHUAMA HA chneyudurkayusma.

1.4. Ona3BaHe HAa OKOJIHATA cpela, 0e30MacCHOCT, XHTHEHA HAa TPY/AA H MoKapHa
0e30ImacHOCT

[IpenacsiHeTO Ha CHOPBKEHUATA, TOBAPEHETO W PAa3TOBAPBAHETO Ja CTaBa C OCBHUJCTEIICTBAHU
NOJEMHU ChOpBXKeHUs. To3u BUA paboOTH Ja ce M3BBpIIBA NMpU cra3BaHe [IpaBuiHUIMTE U
MHCTPYKIMUTE 32 TIOAEMHH ChOPHKEHHS M YKPEIIBaHE HAa TOBApHTE.

Pa3ToBapBaHeTO M MOHTaXka Jla ce M3BBPIIBA OT CHENUATN3UpaHa Opurana, MHCTPYKTHPaHa 3a
TO3M BU/J ICHHOCT U MOJ3BAIIla U3IIPABHU U OTTOBAPSIIM HA TOBapa IMOMOIIHH ChOPBKEHHUS.
W30bIHUTENAT 1a OCUTYpHU TOJI3BAHETO HA M3MPAaBHU MHCTPYMEHTH, CTHJIOU, TNIATOPMHU U JIp.
IpY U3BBPIIBAHE HA MOHTAXa.

Jla ce ocurypu 001110 ¥ JIOKAJTHO OCBETJICHHE B MeCTaTa Ha padora.

3aBapbyHHTE pabOTH Ja Ce M3BBPILIBAT OT OCBUACTEICTBAHM CHEIMAIHMCTH, KaTo Ce MOJ3Ba
3aLIUTHO 00JIEKIIO0, MAacKa M MOXKaporacuTelNu.

Jla ce mom3BaT W3MpaBHU 00€30MACeHU eNeKTPU(UIMPAHN WHCTPYMEHTH, IIHYpPOBE U Ip. C
U3IpaBHA U30JALH.

E’xeHeBHUTE HMHCTPYKTaXW 3a 0a3omacHOCTTa M Oe30mMacHUTE METoau Ha pabora 1a ce
NPOBEXIAT OT KBATU(UIIMPAH TIepcoHan Ha M3nbIHUTENS 32 BCHUKU U3ITBJIHUTENHN, HE3aBUCUMO
JIaJI ca MPEKH CITYKHUTENN Ha VI3ITBIHNTENS NI TOAN3ITBIHUTEIH.

M3npaHATENIT Oa NOAIpHKa YUCTOTa Ha pabOTHATa IUIOMIA[Ka IO BCSKO BpEMeE, dpe3
Ha3HAYaBAaHETO Ha CHEIHMalieH ekun nmo uyucrorara Ha OOekrta. Exunbr ga e cHabaeH c
HOJIXOAAII0 OOJIEKJIO M MHCTPYMEHTH, KaKTO U C MOJAXOMASIIM KOHTEHHEpU 3a ChXpaHEHHE Ha

OTHAaABYHUTC MaTCpUain
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Jla ce ochImecTBsiTa MOCTOSHEH HAI30p Ha PabOTHOTO MSCTO M JOCTBHITBT Ja € OTPaHUYeH 0

OHE3H CIIY’KUTEIU, KOUTO y4acTBaT B pabOTHTE.

1.5. PaboTa u ekcIuI0aTAIMOHHA MOAAPHKKA

Jla Ob1aT OCHTYpEHN MOHTAXXHHU M €KCILIOATAllMOHHN HHCTPYKIIMK Ha Bhirapcku e3uk.
OO6opynBaHeTo 1a ObJe CHIPOBOACHO C TAPAHIIMKA OT TPOU3BOIUTEIS.

lapanimoHHNUTE CPOKOBE TEKAT OT JICHS HA U3J]aBaHE HA pa3pellieHUe 3a MOJI3BaHe Ha CTPOCKa.
MI/IHI/IMaJIHI/ITe FapaHL[I/IOHHI/I CpOKOBe Ha H3IIBJIIHCHU CTpOI/ITeHHI/I U MOHTaAaXHU pa6OTI/I aa

ChOTBETCTBAT Ha U3UCKBAaHUATA HA 3aKOHA 32 YCTPOMCTBO HA TEPUTOPHUSITA.

1.6. KommiiekToBKa, clienMaJJHU HHCTPYMEHTH U TeCTOBO 000py/IBaHe
W3nbaautensaT TpsOBa Ja OCUTYpH KOMIUIEKTOBKA, CIIELUATIHH UHCTPYMEHTU U 000Opy/ABaHE 3a
TECTOBH U3MHUTAHUS B CJEIHUS MUHUMAJIEH 00EM :

- Enementu — 5% ot gocraBkara, MACHTUYHH C MTPeo0iaaBalinuTe.

- Konrakren npoBogHuk — 5% oT o01maTa IbKMHA 32 00EKTa.

- Konrakraa mmHa — 5% oT oOmata b1 KHHA 32 00EKTa.

- Amaparypa 3a TecTBaHe M HAcTpoika. TecTBamiara amapaTypa Ja ObJe MNPUIPYXKEHA C

HEOOXOIMMUTE HHCTPYKIIMK 3a paboTa ¢ Hes, KaKTo U coTyep 3a 00CIyKBALIUTE IPOTPAMHU.

1.7. OOyueHne Ha eKCIIOATALIMOHHMS MEPCOHAT

[Ipenn OKOHYATETHOTO MpHEMaHe Ha OOEKTa HM3MBIHHUTENAa TpsAOBa Ja 3amo3Hae, oOyddn H
TPEHUpPA EKCIUIOATALlMOHHUS NEPCOHaN C JEHCTBHETO W HAauyMHA Ha eKCcIuloaTtauus Ha
KOHTaKTHaTa Mpexa.

Jla pa3sicHM Ha eKCIUIOATAMOHHUS MEepCOHAN BCHYKH MPOLEAYPH, HEOOXOANMH 32 MPaBHIHOTO
u 0e3omacHO (PyHKIIMOHUpPaHE

Heo6xoaumata nokymeHTanus 3a oOyueHue fga ObJe MpeicTaBeHa B 2 eK3eMIUsipa Ha XapTUEH
Hocuten u Ha CD, Ha ObATapcKH €3uK.

OOyuyeHneTo MoOXe Ja ce NMpHeMe 3a 3aBBPLICHO e][Ba KOTaTO CIY)KUTEIHTe Ha Bb3noxunrens
JOKaXaT W TOJy4aT HEroBoTo oxo0peHue, ue ca NpUAoOMIM HYKHHUTE TO3HaHUS, 3a Ja

eKCIIJI0ATUpaT cucTemMara 0€301acHo U €PEeKTUBHO.
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1.8. JdoxymeHnTanus

sanaTa moKyMeHTalus, U3rOTBEHA U MpeCcTaBeHa OT M3nbiHuTeNs f1a Obe Ha OBITapCKH E3HK.
V3IBIHUTENAT Clie/[Ba Ja OCUTYPH OTICPATUBHU PHKOBOJCTBA M PHKOBOJCTBA 33 €KCILIOATAITUS
3a MOJI3BaHE OT KOHTPOJMPAIIHUS U CKCIUIOATAIIMOHHHUS TEXHUICCKHU MIePCOHAT Ha BB3moxkuTens.

Jla ce mpeCcTaBAT XapaKTEPUCTUKHUTE, KIACH(PUKAIIUUTE U €KCIIOATAIIMOHHUTE OTPAHUYCHUS H
0coOeHOCTH Ha 000pyABaHeTo. PBHKOBOJCTBaTa 3a €KCILIOATallds Ja ChAbPKAT yKa3zaHUs 3a

paboTa B HOpMaJTHU U B aBapUHH YCIOBHUS.

2. KOHTAKTHA MPEXKA

2.1. BnBenenue

3axpaHBaHETO Ha MOJBMXKHHUTE CHCTaBH C €JIEKTPOEHEPrus B TO3M METPOJIMAaMEThp e CTaBa
MOCPEACTBOM BB3IyIITHA KOHTAKTHA MPEXKA.
KoHTakTHaTa Mpeka € MPOBOAHHWK Ha IUTFOCOBHS TOTEHIIMAT B METPOCHCTEMaTa U IMOJIydaBa
3axpaHBaHe OT IUTI0COBAaTa IIMHA Ha TOKOU3IIPABUTEIIUTE.
MunycoBusi OTEHIIMAN ce TMoJaBa KbM XOJOBaTa pejca upe3 kabelHa Bpb3Ka C MHUHYCOBAaTa
IIMHA Ha TOKoW3mpaBuTenuTe. lIpe3 ThpKaIAIUTE C€ KOJOOCH Ha BAaroHUTE MUHYCOBUS
MOTEHIIMAN Ce M10/1aBa Ha JIBUTATEIINTE.
Bw3nymiHata KoHTaKTHa Mpeka oOxBala:
* ONOpPHU KOHCTPYKIIMM M BCHYKM KOMIIOHEHTH, KOUTO CE€ H3MOJ3BAT 3a OINOpa, CTPAHUYHO
BOJICHE WJIM U30JUPaHE HA MPOBOTHUIIUTE.
* BCHYKM BB3IYIIHU KOHTAKTHH TPOBOJAMMH EIIEMEHTH Ha MpexkaTa, oOpaTeH MPOBOIHUK,
3a3eMHTENIEeH MPOBOIHUK, (QUACPH.
* YCTpOIICTBa 3a 3aXpaHBaHEe, KOHTPOJI U 3aIIMTa, MOHTUPAHHU Ha OTIOPHUTE KOHCTPYKIIUU
KoHTakTHaTa Mpexa uMa CIeTHUTE XapaKTePUCTUKH:

— Bw3nymHo okauBaHe HA KOHTaKTHATa CHCTEMa

— Konrtaktau nmuaMM 3a padbotHa ckopoct g0 100 km/h

— TokocHemaHe upe3 JBa BAWTHATH MaHTOrpada Ha BJIAKOBE C IO JIBa JBOWHM BaroHa, Ha

KbCHU PA3CTOSHUS.
— Homwunanno nanpexenue 1,5 kV DC.
— Munumanen paguyc Ha KpuBa 250 m

— Makcumanen HakiaoH 4,5%
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- OHOpI/I " KOH30JIM 3a OKa4YBaHC C pa3JCIHO HATATAHC HA KOHTAKTHUTC IIPOBOJHUIIN U Ha
HOCELIUTE BbXKETa.

KoHTakTHUAT poBOgHUK 1@ Obae meaeH. [IpodunsT u ceuennero My na ObaaT U30paHu Taka,
YC 1a OTroBapsiT HAa UBUCKBAHUA B TATOBUTC U3YNCJIICHUA TOKOB ITPCHOC.
B HAaA3CMHHUTC Yy4aCTbUW KOHTAKTHUTC JIMHUHW IIC CC M3MBJIHABAT OT MCIACH INPOBOJIHHK, a4 B
MOJI3EMHUTE — OT BB3/YIIHA pelica.
TokocHEMaHETO c€ OCHIIECTBSBA OT TOKOMPUEMHHK (TTaHTOoTpad)) B TOpHATA YacT HA BaroHa.
KonTakTHaTta Mpeka € CeKIMOHMpaHa KOHCTPYKTMBHO TMpeAW IMepoHa IO TIOCOKa Ha
JBUKEHHUETO, TaKa 4ye J1a ce 00pa3yBar 4YeTUpH 3aXxpaHBamiy 3001 KbM Besika TIIC.
Bcesika oT Te3u yeTrpu 30HM MMOJTy4yaBa 3axpaHBaHe oT ABe cbeennu TIIC, paboTemu B mapanen.
CeKIIMOHUPaHETO OCUTYPSIBA CEIEKTUBHO M3KIIIOYBAHE IIPU MOBPEAA UM IPETOBAapBaHE caMo Ha

3ac€raarara 30Ha.

2.1.1. Oo06xBar
B Tasu rnaBa ca BKJIIOYEHH U3MCKBAHUATA KbM EIEKTPUUYCCKUTE U MEXAaHUYHUTE MapaMeTpu Ha

KOHTAaKTHaTa MpCiKa.

2.2. OO0 M3uCKBaHuA

2.2.1. OCHOBHHU M3HCKBaHUS

— Bucoka excrtoaranionHa HaJeKIHOCT HA CHUCTeMara.

— Bucoka edexTuBHOCT.

— be3onacen npeHoc Ha eeKTPOEHEepPrys U HENPEKbCBAEMO 0JIaBaHE Ha E€JIEKTPO3axpaHBaHE
OT KOHTAKTHaTa JIMHUA Ha aHTorpada.

—  VYCTOWYMBOCT Ha KIMMATUYHU YCJIOBUS, KaTo BSATBp, OOJensBaHE M JPYyrd arMochepHH
YCIIOBHSL.

—  YCTONYMBOCT Ha KOPO3HSL.

— Hucko u3HOCBaHE Ha KOHTAKTHUS POBOJHUK.

— BxirouBaHe Ha €CTETHYHU M MOAXOSIIN 3a IPAACKUS MeH3aX acleKTH B IPOEKTUPAHETO U
U3IPAXKIAHETO.

— BxirouBaHe Ha M3KMCKBaHUA 3a ONIa3BaHE U 3alllMTa HAa OKOJIHATA CpeJia .

— Hwucku pa3xonu 3a ekcruioaTanus U MoAphKKa Mpe3 1eus CPoK Ha padoTa.
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2.2.2. EnexTpuuecki H3NCKBAHUS

— TokompeHOCHa CIMOCOOHOCT HE MO-Malika OT MaKCUMaJIHUTE CTOMHOCTH Ha TOKOBETE B
TATOBUTE U3UYHUCIICHHS.

—  YCTOMYMBOCT Ha M3YMCIICHUTE TOKOBE Ha KbCO ChEIUHCHHE.

— CrabwiHO Hape)KCHHE Ha 3aXpaHBallaTa CUCTeMa.

— HMBonanus Ha eneMeHTUTE ChOOPA3HO KPUTEPUHUTE 32 3AIUTA.

— MHWHnykTrBHA, KanalMTHBHA, FaJIBAHUYHA U30JIALIHS.

—  YCcTOWYHMBOCT Ha KOPO3Usl OT OJIy’>KJaely TOKOBE.

— 3ammTa OT TOKOBHU yJIapy U CBPBX HAIPEKEHUS U MOTSHIIHAIIH.

2.2.3. W3uckBanus 3a 0€30I1aCHOCT

— 3ammTa OT eJIEKTPUYECKH YAap B pe3yaTaT Ha AUPEKTEH U UHAUPEKTEH KOHTAKT.
— /Jla ce cna3Bar U3UCKBAHUATA 3a SIKOCT IIPU €JIEKTPUYECKUA U MEXaHUYHU HATOBAPBAaHUS.

— CpoTBEeTCTBHE HA CTaHOApTUTCE.

2.2.4. H3uckBaHus 3a ona3sBaHe Ha OKOJIHATA Cpeaa

— CpoOpa3zsBane Ha nanamadTa, 3alUTa Ha IPUPOATa.
— Ecrernynu nzncksaHus

- EJ'ICKTpI/I‘IeCKa " CIICKTpOMariuTHa CbBMECTUMOCT

2.2.5. CrnemndyHy N3UCKBAHNS HA BH3JI0KUTENIS

KoHtakTHaTa nMHUA TpsOBa fJa KMMa HETOKONPOBOASIIM €JIEMEHTH 3a CEKIMOHHUpAHE,
3aIBJDKUTEIHO TPEead HAdaloTO Ha METPOCTaHIMATA, Taka dYe Ja ce o0pa3yBaT YeTHUPH
3axpaHBaiiy 30HM KbM Besika TIIC. Besika oT Te3u ueTupu 30HM LIE € 3aXpaHBa MapajesHo OT

nse cecenuu TTIC.

2.3. N3uckBaHus 3a NpOeKTHPaHe U U3IIbJIHEHHE

2.3.1. W3uynciaenns Ha HaTOBapBaHUITA U TOKOBETE Ha K.Cc. B cucteMa DC.

M3nbaauTenaT TpsOBa Ja HampaBH W3YMCIEHUS Ha TOKoBeTe BBB Bepurute +DC, xouto ma
MoCIyKaT 3a m300pa Ha CHOPBKEHUS, anaparypa W aJeKBaTHH HACTPOWKH Ha peICHHUTE

3aIlUTH.
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JlaHHWTE 3a TMOJBWKHUA CHCTaB Jla C€ MPENOCTaBAT OT (UpMaTa-I0CTaBUMK, KAaTO CE€ HMMaT

npeaBua v CJICIHUTC U3UCKBAHU:

PaboTHOTO HampekeHne Ha ABUraTenuTe TpsiOBa 1a Obie

MakcuMmaiaHo A0IMYCTUMOTO HAITPCIKCHUC HA KOHT. ITPOBOJHUK

MuHuMaNHO AOMYCTUMO HalpeKeHHne

Pasmepure Ha Bnaka ca najgenu Ha ¢ur. 5.7.1:

Uun = 1500 V
Umax= 1800 V
Umin = 1000 V

Mnoya

620 mm

lMnardhopma

1050 mm

2100 mm TaBaH

Ha BaroHa-ueHTsp

1100 mm

4600 mm
5220 mm

3895 mm naHTOrpad ceaneH

1435 mm

2650 mm nparose

Duez. 5.7.1.

MuUHMMaIHOTO BpeMe B Yac “IHK’ MEXIy JBa MOCIEI0BATEIHO JIBUXKEIU CE ChCTaBa Iue Obie

180s.
Bpewme 3a npectoii nra MCO05 — 30s.
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Pesynrarure OT TArOBUTE ENEKTPUUYECKM M MEXaHMYHU pa3yeTH Ja ce INpPeACcTaBsAT Ha
Bw3noxxurens u onoOpAT Mpean U3roTBIHETO Ha MpoekTuTe. Pazuerurte na chabpkar rpaduyuHa
BU3YalIM3alUs Ha pe3ylITaTUTe.

3a rapaHTUpaHe CUTYPHOCTTa Ha ABM)KCHHETO HAa METPOBJIAKOBETE M U30ATBAHETO HAa Bb3MOKHU
aBapu € HEeoOXOAMMO Ja Ce Cra3Ba M3UCKBaHE 3a 3ama3BaHe Ha pabOTOCIOCOOHOCTTa Ha
MpekaTa Ipu OTKauBaHE Ha JIBE ChCEIHM Omopu. ToBa Jla ce JoKa3Ba ChC CTATUYHU MEXAHUYHU
M3YHUCIICHUS B Mpolieca Ha MPOEKTUPAHETO U TPsAOBa Aa ce MpelBUIU B IIeHATa, BKIIOYUTEIIHO U

IIpU U3ITBJIHCHUETO HA TAroBaTa MpeXKa.

[lpu 3aBbpmBaHe Ha OOEKTa, Ja C€ MPEICTABIT MPOTOKOIM 33 KOMIUIEKCHO H3IHUTBAaHE Ha
MOHTHpaHaTa Ha 00eKTa KOHTAaKTHa Mpexa, Kato opma Ha cepTudHUIIIpaHe Ha MpeKaTa Ipean
MyCKaHeTO W B eKcIuloaTanus (JIOKa3BaHEe HAa MapaMeTpUTe MOCOYCHH B CTaHAAPTUTE OT
TpbKHATa TeXHUYecKa crenudukarms). Thil-kaTo IpeaBMKIaHaTa MAaKCUMaTHa CKOPOCT € Hajl
80KxM/4, U3MEpBaHMATA J]a CE HAMPABAT ChC CIICIUAIN3UPAHA TECTOBA araparypa 3a IHHAMHYHU

M3MHUTaHUs HAa TOKOCHEMaHeTo. TecToBoTO cepTuduinpane TpsOBa Ja ce MPeABUIU B IIeHaTa.

2.3.2. W3unciaenns ga dunepure

Pa3nonokeHHeT0 W Pa3CTOSHUETO MEXKIY TATOBUTE CTaHIUH/(QuaepHn Touku/ 3aBHCAT OT
TornorpadusiTa Ha TPACcEeTo, PA3CTOSHUETO MEXKIY CIUPKUTE, U3IMOJI3BAHMS TOJBUKEH ChCTaB U
TaKTa Ha JIBIKEHUE.

W3uucnenuara 3a ompenensHe MaKCHUMallHUSI TOK Ha JdajneH ¢uaep, na ce Oa3upar Ha
MPENIOJIOKEHUETO0, 4Ye BBB (UIepHaTa 30HA Ce€ JBWKM MaKCUMalHUA Opoil BllakoBe 3a
3a/1aJICHOTO MMMKOBO MHTEPBATTHO BPEME.

B Hopmanen pexum Ha pabota Ha cucremata DC, Bceku cektop ce 3axpanBa ot n8e TIIC, kouto
paboTsT B mapasen (IByCTpaHHO 3aXpaHBaHE).

[Ipu Tunu4eH aBapueH pexxuM Ha paborta Ha cuctemata DC chOTBEeTHUAT ydacThK ce daxpaHBa
ot eqna TIIC (egHOCTpaHHO 3aXpaHBaHEe).

JluHeWHOTO ChOpOTHBICHHE Ha KaOenute (C/KM) 3a CEYCHHMETO 3aJI0KEHO B TPOCKTA 3a
CHOTBETHUS CEKTOP, /1a C€ B3eME OT MTPOU3BOIUTEINS.

JlanHuTE 32 TUHEHHOTO CHIPOTUBJICHHE Ha KOHTAKTHUS MPOBOJIHUK U XOJI0BaTa pejica TpsoBa 1a

CC MPCAOCTABAT OT CbOTBCTHHA ITPOU3BOANUTCIIL.
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3axpaHBalIUTe TOYKM HAa KOHTAKTHATa MpeXa CEe HM3ITBIHIBAT 4Ype3 pa3eJAMHUTENN, KOUTO Ce
yIpaBiIABaT PBYHO WM Ype3 MOTOPHO 3aJBIbKBaHe. PazemuHuTensaT ce aeguHHpa Karo
CEKIIMOHHA TOYKA.

3axpaHBaHETO ce MPEKHCBA upe3 Obp30/IeiicTBAIl MPEKbCBaY B CEKIMOHHUS (DUEPEH MaHe Ha
TIIC.

Kabennarta Bpb3Ka KbM pa3eMHUTENS C€ MOHTHpA Ha CTEHATa Ha TyHesa upe3 ckoou. Kabenure

J1a ca ¢ BUCOKA I'bBKABOCT /IIJIAHTOBH/.

2.3.3. Enexrpuuecko pa3aeisiHe Ha KOHTAKTHHSL IIPOBOIHUK

KoHtakTHaTa Mpexa € pa3jeleHa Ha CEKIMH, ChOOPa3HO M3MCKBAHMATA HA CTAaHIAPTUTE 32
Oe30IacHa eKCcIuIoaTanusl.

Enextpuueckoro paszzieneHue Ha GUIepHU CEKLIIMU MOXKE Ja C€ U3ITBJIHM IO JBa HAaYMHA!

Ype3 eNeKTPUIECKO pa3JeisiHe, Ype3 M30JMPAaHO 3aCThIIBAHE WM Ype3 MOHTaX Ha CEKIIMOHCH
U30J1aTOP.

CeKLMOHHUSAT U30JIaTOP CE M3IO0JI3BA 32 OCUTYPSABAHETO HA IMPEBKII0YBACMa HAIIBKHA BPB3Ka C
oTJasieueHu (pUIEPHU CEKIIMK IO BpeMe Ha padota, upe3 pasenuHuTenu. PaboTHHTE TOKOBE Ha
pazequnurenute ca Mexkay 2000 A u 4000 A. Pazeaunutenure ce ynpasisiBaT pbYHO WIH YPE3

MOTOPHO 3aABHUXBaHC.

2.3.4. OO0paTHU BEPUTH B CUCTEMUTE C BH3IAVIIHA KOHTAKTHA MPEXKa

OOpaTHuTe TATOBU TOKOBE OT MOJBHKHHUS ChCTaB A0 LIMHATA B MOJCTAHIIMITA CE MpeaBaT upe3
XOJIOBUTE pelcu. 3a Ja ce moaoOpu MpOBOAMMOCTTa Ha CHUCTEMaTa, XOJOBUTE pEJICH ca
€JIEeKTPUUYECKH B3aUMOCBBP3aHU UPE3 PEIICOBU BPB3KHU.

N3non3Bar ce reBKaBu Kabenu WM IPOBOJIHUIIN 332 BPH3KUTE C TOYKUTE 32 0O0OpaTEH TATOB TOK.
3a ;1a ce mpenoTBPATAT TOKOBH YTEUKH, XOJIOBUTE PEJICH Ca U30JIMPAHH CIIPSIMO 3€Msl.

- Pe3sepBHa qbJDKMHA KOHTAKTEH MPOBOJHUK — 5% OT 0011ara JpJDKMHA 32 00CKTA.

2.3.5. 3anmT B KOHTAKTHATA MPEXKa

3a 3ammura oT IMPCHAIPEIKCHNE BLB (1)I/I,Z[epHI/ITe TOYKH CC€ U3II0JI3BAT BEHTUJIHHU OTBOJH.
3aH_II/ITaTa OT OIIaCHU MOTCHIHAIIN MEXAY PCICUTC U 3€EMA CTaBa 4YPE3 M3IIO0J3BAHC HAa NCKPOBH

npennasurenu. B cioyuail Ha onaceH MOTEHIMAN MEXy perca U 3eMsl (HapuMep Iopaau CKbCaH
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KOHTaKTEH MPOBOJIHUK), UCKPOBHAT MpEANasuTeNl NpoOuBa W MO TO3M HAYMH OCHUTYPSBA HHUCKO
CBIIPOTUBIICHUE MEXKTY peJica U 3eMsl.

3a 3amuMTa Ha MBTHUIMTE M NEPCOHANAa OT OMACHU MOTEHIMAIN MEXIy pPEJICHTEe M 3eMs B
o0IeCTBEHUTE 30HU /IepoHUTE/, ce MOHTUpAT 1KadoBe ¢ okbeutenu B TIIC /mkad 176/, unuro

MapaMeTpH ca ONKCAHU B YacTTa ,,EJIEKTPUUECKU CUCTEMU U MHCTAJIAIUN .

2.4, KonTakTHa Mpeika ¢ Bb3AyIIHA KOHTAKTHA IIHHA 32 MOA3eMHHU YYacTbIHU

24.1. OO01IM TOI0XKEHUSI

3a MoJI3eMHUTE Y4acThLU Ce MPEABUKAA Bb3AyIIIHA KOHTAKTHA mIMHA. ChIlaTa a ©Ma CIeTHUTE
Ka4ecTBa:
— CcoJIJHA KOHCTPYKLHMSA Ha CheIMHEHHTA C TOMBIHUTEIIHU HAIIPABIIsABAIIIHN KJIe00Be;
— BHOPOYCTOMYMBOCT HA ChEMHEHUATA Upe3 KOMOWHAIMATA OT HAIIPABIISABAIIN >KJIe00BE U
3aCTONOPSBAINY €JIEMEHTH Ha OOJITOBETE;
— BHCOKO JIOTTyCTUMO HAaTOBapBaHE MO TOK HA ChEAMHEHUSATA;
— M3MOJI3BaHE HA EKCTPYAMPAHH CEKLIMU U MOHTAKHU €JIEMEHTHU C IBJIBI )KUBOT;

EnexTpo TexHMUECKUTE mapaMeTpu Ha MpexaTa TpsOoBa na ca cboOpaszenu ¢ EN 50124-1 wim

€KBHMBAJICHTEH!
Homunanno MakcumaiHo MuHuManHo NmmyncHo
HaIpe)KeHNE JOITyCTUMO HaIpe)KEHUE Ha HaIpeKEeHUE
HaIpEKCHUE M30J1aluATa
IkV/ IkV/ IkV/ IkV/
1.5 1.8 1.8 18

OtcrosHUATa MEXIy IOJABIDKHM KOMIIOHGHTH HAa  BB3AYIIHATA JIMHUS W CTPOUTEIHHU
ChOPBKEHUSI WJIM JKEIE30IbTHU MPEBO3HU cpeiacTBa na ce cbobpassat ¢ EN 50119 wmm
€KBHBAJICHTEH.

Twit KaTO BB3AYyNIHATA KOHTAKTHA IIMHA C€ CUMTA (CHITIACHO CTaHJAapTa), Y€ HE € MOJUI0KeHA Ha
CKBCBaHe, 3a Pa3MKa OT KOHTAKTHHS MPOBOJHUK, HE € HEOOXOAMMO M3ITBIHEHHETO Ha 30HAa Ha
CKbCaH MPOBOTHUK.

Moxe na ce Hu3Moi3Ba KOHTAKTEH NPOQHI OT adyMUHUH /THIA/, ¢ BJIOXEH KOHTaKTEH
HPOBO/IHUK.

MuHuMaaTHN TEXHAYECKH nmapaMeTpu 3a CUCTEMA C KOHTAKTHH HIMHU THUIL A:
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Tok Ha KbCO CheTUHEHHE 45 kA/1s

OkonHa TemiiepaTypa -30°C <1< 40°C

MakcumainHa Temreparypa Ha MpOBOJIHUKA 90°C

CTaHJapTHO Pa3CTOSHUE MEXIY OTIOPUTE or 6 10 12 m

Hampeuno ceuenne Ha KOHTAaKTHATA MIMHA 0€3 KOHTAKTEH 2 300 mm?

POBOTHUK

Marepuan Ha KOHTaKTHATa IUHA AnymuHun

KoHTakTeH npoBoiHUK tun AC cwrioacio EN
50149 nin exBUBaJNIEHTEH

MakcumaiHo JormycTuMa IbbKuHa Ha 1/2 ygacThk 10 500 m

Hocemmar mpodusn ¢ KOHTaKTHUS NPOBOAHMK Ie OBJE 3aKpelneH 3a TaBaHa Ha TYyHEJa.
MakcuManHOTO OTKIIOHEHHWE Ha KOHTAaKTHAaTa MpeXa CIpsAMO OCTa Ha KOJIOBO3HUTE Ja C€

cpoOpasu ¢ TonorpadusTa Ha BT, CKOPOCTTA HA JBMIKEHUE U BHUJIa HA TTaHToTpada.

C’beI[I/IHI/ITeJ'IHI/ITC IUTAaHKW Ha IMKWHaTa aa C€ MPECABMXKAAT B MECTaTa, KbACTO Or'bBAIIUAT MOMCHT

€ HyJIa.

KomnoneHnTure Ha KOHTakTHaTa Mpexka TpsOBa Ja MoraT Ja MpPOBEXKIAT YBETUYEHHUS TOK OT

HarpsiBaHeTO BbB €JIEKTPUUECKUTE BPB3KHU Oe3 1a ce nedopmupar.

[IpenBuxaar ce TBBPAU TOUYKH, NPEAOTBpATSIBAIld MPEMECTBAHETO Ha Mpekara. Mexay

TBBPAUTC TOUKHU LIC 6’b,Z[aT U3IIBJIHCHU AWJIaTalluu.

dunepuTe ce 3aKpenBar 3a Bb3AYIIHUTE KOHTAKTHH PEJICH ¢ GUAECPHU CKOOU C MEIHU POHIIH.

3a ¢uaepHn Kabenu ce N3MOoJ3BaT CIEIUATHO CUITHO I'bBKABU ITUTAHTOBU Kabemu.

24.2. EnexTpuyecku napaMeTpu Ha JIMHUATA
HomunanHo HanpexeHue 1500V DC
JlommycTuM ToepaHC Ha HOMUHAJTHOTO HaIlpEKeHUE +20% — 30%
JlommycTUM MPOABIIKUTEICH TOK 1067 A
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Yacm 5.7. Konmaxkmmna mpesca

[IpexoauTe KbM IPYTd KOHTAKTHU MPEXHU CE OCHIIECTBSABAT C YCIIOPEIHH yIaCThIIH.
KonrakTHaTta Mpexa e pasaeneHa Ha (QuUIEpHH CEKIHU, 32 Ja CE OCHUTYpU CEIEKTUBHOCT,
BB3MOKHOCT 3a pPa3e[MHSBAHE, CIIa3BAHETO HA HEOOXOJUMHTE EIICKTPUYECKH MapamMeTpu u
0e30MMacHO TITOBO €IEKTPO3axXpaHBaHe.

OunepHUTe CEKIMM Ja OBJAT EJICKTPUYECKH H30JMPAaHM €JHa OT JApyra C ITOMOINTa Ha
CEKIIMOHHU HW30JIATOPH B KOHTAKTHHS TMPOBOJHUK M INMWHATA. ToBa MO3BOJNsBA (DUICpHUTE
CEeKIIMM Ja 3axpaHBaT WM Ja 3aMOCTBaT (HAampeYyHO W HAAIBKHO ChEIUHEHHE).
KoMyTannoHHUST mporiec ce U3BBPINBA Ype3 MpeKbeBad, pasnonoxeH B TIIC.

Kabenmute u emHocTpaHHUTE (QHUIECPHU CEKIMU MOXE Ja C€ IMPEBKIIOYBAT C Pa3eIUHUTEIH -
PHUHO WM AUCTAHIIMOHHO YPEe3 YIPABISIBAH MEXaHU3BM C €JIEKTPOIBUTATEI.

3a 3ammuTa cperry npeHanpexeHne BbB (PUISPHUTE TOYKH JI€ C€ MOHTHUPAT BEHTUITHH OTBOJIH.
PaGoTHuAT TOK ce BpbIna mpe3 pencute. PencoBute chenuHeHus TpsiOBa na ObIaT 3aBapeHU WK
CBBp3aHU Upe3 MOJIXOJSAIIN PEJICOBU Bph3kH. Crcremara OT O0OpaTHH MPOBOIAHHIM TPsOBa Ja

ObJIe pe3epBHUpaHa.

21/21



	1. ТОМ 5 ЧАСТ 5.7 - КОРИЦА
	2_Титул Том 5 ЧАСТ 5.7
	Част 5.7 готов
	Закон за камарите на архитектите и инженерите в инвестиционното проектиране
	1. ОБЩА ЧАСТ
	1.1. Въведение
	1.1.1. Кратко описание на електросистемите

	1.2. Обхват
	1.3. Изисквания за проектиране
	1.3.1. Общо
	1.3.2. Основни изисквания и философия на проекта
	1.3.3. Изисквания към оформянето на проектите

	1.4. Опазване на околната среда, безопасност, хигиена на труда и пожарна безопасност
	1.5. Работа и експлоатационна поддръжка
	1.6. Комплектовка, специални инструменти и тестово оборудване
	1.7. Обучение на експлоатационния персонал
	1.8. Документация

	2. КОНТАКТНА  МРЕЖА
	2.1. Въведение
	2.1.1. Обхват

	2.2. Общи изисквания
	2.2.1. Основни изисквания
	2.2.2. Електрически изисквания
	2.2.3. Изисквания за безопасност
	2.2.4. Изисквания за опазване на околната среда
	2.2.5. Специфични изисквания на възложителя

	2.3. Изисквания за проектиране и изпълнение
	2.3.1. Изчисления на натоварванията и токовете на к.с. в система DC.
	2.3.2. Изчисления на фидерите
	2.3.3. Електрическо разделяне на контактния проводник
	2.3.4. Обратни вериги в системите с въздушна контактна мрежа
	2.3.5. Защити в контактната мрежа

	2.4. Контактна мрежа с въздушна контактна шина за подземни участъци
	2.4.1. Общи положения
	2.4.2. Електрически параметри на линията




