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"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

OBACHUTEJIHA 3AITHCKA

I YBOJA

Ha 13.03.2014 1., B wm3mbaHenue Ha 3amoBex Ne PJI-09-257/12.03.2014 r., Ha
W3nenaurennus dupexrop Ha "MUHU MAPUIIA-U3TOK" EA/l, ce npoBene TexHuuecku CbBeT,
3a pasriexaaHe HeoOXOAMMOCTTa OT M3MECTBaHE Ha JaJeKolpoBoIu ,3HameHocen’ 110 kV
(cobctBenoct Ha ,,MHUHU MAPULIA-U3TOK” EAJl u ,,Ouapuna” 220 kV (ot AbpxaBHarta
UHPPACTPYKTYpa), pa3MoJIOKEeHH Tpe] PpOHTa HAa BOJACHE HA MUHHHUTE paOOTH, B M3TOYHATA YaCT
Ha HaXOJIUIIETO.

TexHnyeckusaT cpBeT pasriena npennoxenuero Ha ,, MUUHIIPOEKT” EAJl B®BB Bpb3Ka ¢
HEOOXOJUMOCTTa OT HM3MECTBaHE Ha JayieKonpoBoau ,,3HameHocern” 110 kV (coOGctBeHocT Ha
»~MNUHU MAPULIA-U3TOK” EAJ] u ,,Ouapuna” 220 kV (ot HdbpxaBHaTa HH(GPACTPYKTypa),
pa3noJoxeHu npes ppoHTa Ha BOJIEHE HA MUHHUTE pab0TH, B M3TOYHATA YACT HA HAXOIHUIIETO.

Crnen HampaBeHUTE pa3UCKBaHUs, TEXHHUYECKHUAT CHBET MpeJyiara 3a 0J00pEeHUE CICIHHUTE
»PELIIEHUSA”:

Otpen ,,IIHO” na Bb3noxu Ha ,,MUHIIPOEKT” EAJl na mpoektupa M3MECTBaHETO Ha
nanekorpoBoau ,,3uamenocer;”’ 110 kV (coberBenoct Ha ,,MUHU MAPUIIA-U3TOK” EAJl u
»OBuapuna” 220 kV (cobctBenoct Ha ,,ECO” EA);

[IpoekThT 32 HanekomnpoBox ,,Ouapuma” 220 kV, TpssoBa xa ce omodpu ot ,,ECO” EAJ;

B 3amanmero 3a mpoekThpaHe na ce akmeHThpa Ha (akrta, ye en. mpoox 220 kV e
cobctBenoct Ha ,,ECO” EAJl n n3bopa Ha Tpace, mpueMaHe Ha MPOEKT, Bh3JaraHe M3IIbIHCHUE U
MyCcKaHe B eKCIuioaTanus TpsoBa a 6bae cbriiacyBano nucMeno ¢ ,,ECO” EAJL.

C Bp3maratenno mucmo Ne ITHO-07-027/27.03.2014 1., BbB BpB3Ka ¢ [IpoTokon ot
13.03.2014 r. ot 3acenanue Ha Texuuuecku cwBet, ,, MUHU MAPULIA-U3TOK” EAJI Bb3nara Ha
»-MUHITPOEKT” EA/Jl na n3rotBu HE0OX0AUMHUTE paOOTHU MIPOEKTU C KOJINYECTBEHO-CTOMHOCTHU
CMETKH 3a:

Obexm: W3mecTBaHe Ha panekompoBoaute ,,3HameHocern” 110 kV (coOctBeHocT Ha
»~MNUHU MAPULIA-U3TOK” EAJ] u ,,Ouapuna” 220 kV (ot IbpxkaBHaTa HH(QPACTPYKTypa),
pa3noJoxeHu npes ppoHTa Ha BOJIEHE HA MUHHUTE paboTH, B M3TOYHATA YACT HA HAXOIHUILETO.

C mmcemo, ¢ u3x. Ne 909/21.08.2014 r. ,MUHITPOEKT” EA]l w3npama Ha ,,MWUHU

MAPUIA-U3TOK” EAJl HeoOxoauMara TOKYMEHTAIUs 3a WU300p, ONMpEACsHE W ChIIIaCyBaHE
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- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

Tpaceta Ha BJI 110 m 220 kV, ¢ men cdhopmupaHe Ha KOMHUCHS OT TMpPEACTAaBUTEIUTE Ha
3aMHTEPECOBAHUTE CTPAHU, 32 N300p HAa BApUAHT U CTapTHpaHE Ha pabOTHO MPOEKTUPAHE.

Ha 07.10.2014 r., B wm3nbadenue Ha 3amoBex Ne PJ1-09-1029/07.10.2014 1., Ha
WM3nbaautennus Jupextop Ha "MUHU MAPUIA-U3TOK" EAJl, B crpagara Ha Jlpy>kecTBOTO, B
rp. PagneBo, ce cbOpa TexHuuecka KOMHCHS, Ja HampaBu HM300p Ha BapHaHT 3a Tpace Ha
BB3AYLIHUTE JIUHUM U CTapTUPAaHE Ha paOOTHO MIPOEKTUPAHE.

Cnen xato pasriena npencrasenure ot ,, MUAHITPOEKT” EAJI Tpu BapuaHTa 3a Tpace Ha
eJIeKTpONpoBOANTE, KoMHcHsTa Hanpasu ciaeanure ,, KOHCTATALIMIN™:

BropusT BapuaHT Ha Tpace € MO-IBJIBI U C MO-TOJIsIM Opoif cThIOOBE OT IBPBU U TPETH, HO
cbc 100% curypHocT € 3aa KpailHWTe TpaHUIM Ha pyaHuka. OCBeH ¢ Mo-rojisiMaTta CTOMHOCT 3a
U3IIbJIHEHHUE, TOBA Tpace MMa IOBeYEe CTBIIKH, IPEeMHHAaBa Ipe3 nosede nozemiueHu umotu (ITH),
KOETO € CBBP3aHO U C [0-IBJIT0 BpEME 3a OTUYKJaBaHE U yUpesBaHE Ha ITpaBa 3a IOJI3BaHE.

[To ortHomenune Ha ueHaTta, Opos Ha [IM, crtpourtenctBoTo M ekcrutoatarusaTa [ u III
BapHaHTHU UMAT NPEIUMCTBO.

Joctenst 10 Tpacero no I u Il BapuanT ca no-iaecHu 3a U3NbIHEHHE.

[Ipennoxxenute 1 u Il Bapuantu ca cboOpa3eHU ¢ MUHHOTO Pa3BUTHE, HO B HACTOSIIMS
MOMEHT HsIMa OKOHYATEIHO OIpeJeiieHa TpaHMIla Ha pPyJHHMKA, KOETO CBh3/1aBa ONACHOCT OT
3acsarane Ha tpaceto 1o [ u III BapuasrT.

Tpetn BapuaHT uMMa M JpYr HEAOCTaThbK — OTUYXKJaBaHE HAa MMOTH B ypOaHU3UpaHa
TEPUTOPHUSL.

BbB BpB3Kka ¢ HampaBeHUTE KOHCTAaTalMH, TEXHUYECKUAT CHBET IMpejasara CJeIHUTE
»PEIIEHW”:

Komucusita n3bupa BTOpr BapuaHT Ha Tpace KaTo UIECHHO pEeIleHNe.

IIpu m3roTBsiHETO Ha pabOTHUA MPOEKT Ha 00eKT ,,lI3mecTBane Ha ganexonpoBoau 110 kV
»3Hamenocer” u 220 kV ,,OBuapunia” ma ce ca3BaT CIIeTHUTE IPUHIIHITH:

[Ipu mpoekTupaHe mecrata Ha cepBUTyTUTE, cThIkUTe Ha EIl na ce u3bupa Bapuant, npu
KOHTO Te Ja ca MaKCHMalHO pas3mnojoxeHu Bbpxy I[IM, cobctBenoct Ha ,,MWUHU MAPUIIA-
N3TOK” EAJI, O6mmuara wiu IppkaBara, Ho n1a He ca B [II'® (IbpkaBen ropcku GhoHx);

CrbrnkuTe 1a ca IPOCKTUPAHH B TpaHUIUTE Ha enuH [1H.

Ilo TexHHMYyecku CHOOpPaKEHUS M 3a IO SICHO OHArJle[siBaHe, M3MECTBAHETO Ha JIBETE
BB3AyHA JTuHUH 110 1 220 kV, e 6b1€ 0T/IeNeH0 B Pa3InYHU JOKYMEHTALHH.

To3u mpoekT pemasa BbIpoca ¢ uamectaneto Ha BJI 110 kV, ,,.3Hamenocen”, BbB Bpb3Ka

ChC 3acCSraHeTO ¥ OT MUHHUTE paboTH.
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Cerimacio HAPEJIBA Nel, ot 30.07.2003 r., ¢ KosATO ce ompezaens HOMEHKJIATypara Ha
BUJIOBETE CTPOCKM, 3a OTACITHUTE KaTerOpUH, B 3aBUCUMOCT OT TSIXHAaTa XapaKTePUCTHKA,
3HAYUMOCT, CJIOKHOCT ¥ PUCKOBE IIPU €KCILIOATalUsATa UM, TocoueHu B ui. 137, an. 1, ot “3akoH 3a
ycTporictBo Ha Teputopusita’ (3YT), o0ekThT e: BTopa kareropus; OykBa “0” — ui. 4(2), 1.1 —
I I[pEHOCHHU TIPOBOAM (MPEXH) M CHOPBKEHUATA KbM TAX B 00JACTTa HA €JIEKTPOCHAOSIBAHETO -
enextpornpoBoau 110 kV, enexrpudecku noacranuuu, Tpanchopmatopu 16 MVA u Han 16 MVA”.

Beuuku perienust 3aierHany B TO3U pabOTEH MPOEKT ca B ChOTBETCTBHE C U3MCKBAHUITA HA
Bwsnoxurens, onucann B Ompobpenu mpotokonu ot 13.03.2014 r. m 07.10.2014 r., karto ca
CBIJIACYBAHU ChC 3AMHTEPECOBAHUTE CTPAHHU.

Tpacerata Ha m3mectBanero Ha BJI 110 kV ,,3Hamenocen”, kakto u chinecTByBamiara BJI
110 kV, momyiexxania Ha IEMOHTaX, ca TIOKA3aHHU HA MPUJIOKEHATA CUTYaITHsI.

[IpoeKThT ChIbpIKa CICTHUTE BUIOBE paOOTH:

Enextponposoa 110 kV ,,3namenocerr”, 3ACO400mm*+OPGW - U3MECTBAHE;
MBIHME3aIUTHO BhKE ¢ ONTUYHHU BiaakHa, THn OPGW;

JleMoHTaxHU paboTH;

3ApaBOCIOBHU U O€30TaCHU YCIIOBUS HA TPY/I;

OBOC.

YV V VYV V V

1I. CBINECTBYBAIIO 11010/’ KEHUE

EnexrponpoBonst, 110kV, wu3Boxm ‘“3HaMeHocerr” € ChINECTBYBaml. Ype3 HETo ce
ochiecTBsiBa Bpb3kara Mexxay OPY 110 kV na TEIL] ,,Mapuma-u3tox 2” EAJl u OPY 110 kV nHa
noacraHims ,, Nel(0”.

CwmectByBamata BJI 110 kV “3namenocen”, B yuacTbka, MOJAJNEXKAI] Ha W3MECTBaHE, €
W3rpajeHa ¢ efHa Tpoiika mpoBoguui ACO400 mm® U eIHO MBIHME3AIUTHO BhkKe (M.3.B.), C
BrpajicHu onTu4yHU BiakHa, Tunmt OPGW, kakTo cnensa:

» ot cThi0 Ne 25 mo cTead Ne 31 - ¢ OPGW tun 40H49z (10,4 kA/ls, mpu H34HCICH TOK

9,4 kA/1s);

» ot cteiab Ne 31 mo cTbiad Ne 49 — ¢ OPGW Tun 20B42z (6,8 kA/ls, npu W3YUCIEH TOK

5,6 kA/1s).

CrpiboBete Ha BJI ca croMaHOpemeThuHH, C TPUBI'BIHO PA3IOJI0KEHNE HA TTPOBOHUIINTE,
3aBapoyHa KOHCTpyKuus. Hocutennure cThi0OBE ca KakTo OT cTapara rama - C BEPTHUKAIHO

mMexaydasHo pascTosHue 3,5 m, Taka M OT HOBaTa IaMa - C BEPTHKAITHO MEKAYy(a3HO Pa3CTOSHHE
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4,5 m. Toukata Ha okauyBaHe Ha ()a30BUTE MPOBOJHUIM CIPSMO TEPEHA 32 HOPMATHHS CTHJIO €
16 m, kKaTo UMa CTHJIOOBE CHC CKBCABAHUS -5 M U C YIBIDKEHHS OT 3 m.

CrenboBere Ha BJI 110 kV ,3HameHocelr”, B MOJUICKAIIMAT HA JEMOHTX YYacTBK, ca
Opa3MepeHH 3a CICIHUTE MEXaHHYHU TIOKA3aTeIIH:

a) 3a (a30BUTE MTPOBOTHHUIIH ACO400mm?; P = 4 200 kg (Omax= 9,46 kg/mmz);

0) 3a M.3.BBXKE:

v 3a br710BH cTHI00BE BT30°: Py = 2 250 kg;

\

3a prioBU cThiI00Be BT60°: P, =2 300 kg;
v' 3a br70BH cTBI00BE BTI0°: Pax =2 750 kg.

BepTukaaHoTO pa3cTosiHHEe MEXKAY M.3. BBKE U TOpHHS (Pa30B MPOBOJHUK 32 HOCHUTEITHUTE
cteia0o0Be € 4,0 m, a 3a orbBaTeanuTe - 4,4 m.

Bob3nyuinara nuHUS, noajexaiia Ha JEMOHTaX, € opa3MepeHa 3a Il kinmmaTtudeHn pailoH cbe
CKOPOCTH Ha BATBPA Vmax = 30 m/s U Ve =15 m/s; mpoBoaaunure ACO-400 ca peryaupanu KakTo
¢ HopmaiHo (92,77 MPa), ¢ nHamaneno (1m0 42,94 MPa) HaTsirane, Taka U ¢ YBEITUUYCHO HATATaHE C
(mo 15,44 % - 107,1 MPa).

VuacteksT Ha BJI, momnexain Ha n3MecTBane, € ¢ Appkuaa 7,008 km, kaTo B Hero momnagar
24 cTpaba - 22 Op. HOcelHy U 2 Op. OIbBATEIHH.

N3onamusara Ha BJI € u3mbiHeHa ¢ eIMHUYHM HOCUTEIIHM W OI'BBATEIHU H30JIATOPHH
BEpPHUTH, OKOMIUIEKTOBAaHU CbC CTHKIEHH wu3omaTtopHu enementd, Tunm [IC120b. Hocurennure
BEPUTHM Ca OKOMIUIEKTOBAHM C IO 7 €JIEeMEHTa, a OMbBATETHUTE BEPUTH — C MO & eJIeMeHTa

(HOpMaJTHa M30JaIHs).

1. TEXHUYECKO U3lI'bJ/IHEHUHE

1. Enexkmponpoeoo 110 kV ,,3namenoceuy”, 34 CO400mm’+OPGW - uzmecmeare

lonsima gacT ot TpaceTo Ha chilecTByBamms en. mposoxa, 110 kV, uzBox “3mamenocerr”,
10113712 B IIOJIETO HA MUHHUTE pabOTH, KOETO Hajlara U3MECTBAaHETO My Ha M3TOK, OT IPaHUIIMTE HA
pYIHHMKA, Ha MPEJEIIHO AOIMYCTUMO Pa3CTOSHUE, CHIVIACHO T'€0JIOKKUTE M3CIEeIBaHUS Ha pailoHa,
T.e. MUHUMYM 500 m OT rpaHuIaTa o OTKPUBKA Ha pyIHUKA.

N3mecTtBanero Ha Bb3aymHata quHus 110 kV “3namenocen” mie Ob1e U3MBIHEHO B CHOII C

u3mectBanero Ha BJI 220 kV ,OBuapumna”, Ha orctosaue 40 m, 3amagHO OT HETO.
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Pexonctpykuusrta Ha enextponposoga 110 kV ,,.3nameHocerr” e cbo0pa3eHa ¢ HOBOIPOEKTUPAHOTO
Tpace Ha BJI 220 kV (mpenmMer Ha IpyT MPOEKT).

Pexoncrpykuusara (u3amectanero) Ha BJI 110 kV, u3Box “3HameHocer” € mpeaBUaACHO Aa
3arno4He oT cblecTByBaml cTbia0 Ne25, tun bT30°. CnenpamusaT cbuiecTByBall cTbiad Ne26, tun
HT, e mpeaBuaeH 3a neMoHTax, karo Ha 20 m OT Hero, B mocoka cThIO Ne27, cbii., B
chiiecTByBaiiara oc Ha BJI, ce u3npaBu HOB cThi0, No26, Tunt 13'bT60°. Cnenq neMoHTHpaHETO HA
CPC Ne26, cpbi. u usmnpassineto Ha CPC Ne26, Hos, noneto (CPC Ne25, covmr. + CPC Ne26, HOB) ce
U3IBJIHSABA CbC ChUIECTBYBAIUTe (PA30BU MPOBOJHMIM, THII ACO400mm’®, HO ¢ HOBO
MBJIHHE3AIIUTHO BBke, THIT OPGW.

Crnen uynka nipu cThia0 Ne26, HOB, cienBat HOBU CThIIOOBe NeNe 27 u 28, ChOTBETHO THIT
HT19 u 19bT30°. B TOoBa omrbBaTeIHO MOJIE C€ MpecHuYaT CICTHUTE ChIIECTBYBAI KOMYHUKAIUU:
BJI 6 kV — nBa 6post u mpT. CpsiIMO TAX Ca OCUTYPEHU HEOOXOAUMUTE TrabapuTH, XOPU30HTAIHU U
BepTukaiHu, uzuckBanu ot HYEVEJL, or 2004 r. Cnen uynka npu creab Ne28, cineaBaT HOBU
cTbiooBe NeNe 29; 30; 31; 32; 33; 34 u 35, ceorBetHo Tunt HT13, equn 6poii, HT16, net Opos u
16bT30°, enun Opoii. B ToBa ombBaTeNHO IMOJIE CE€ IMpecHyYaT CJIEAHUTE ChILIECTBYBAIU
KOMYHHKAIH: MarucTpajicH JICHTOB TPHOCH TpaHCcopThop No2 u 0OCITy)KBaIlld MIBTHINA, KAaHAJIH,
OuWBIIIA JK.II. TpaHIIES B IMOCOKa ydacThK ,,OBuapuu”’, achanToB MHT, MOJCKH NBTHUINA WU TOpa.
CrpsiMo TSX ca OCUTYPEHH HEOOXOAMMHTE TabapuTH, XOPU30HTAIHUA U BEPTUKATHH, U3UCKBAHU OT
HYEVEIJIL, ot 2004 r.

B mexnycreibuero mexay CPC NeNe 28 u 29, cerimacHo un. 688 (1) or HYEVEIJL or
2004 r., ce mpenBWXKIa M3TPAKIAHETO Ha MpeAnasHa 3azemMeHa mpexa, Hag MTJIT Ne2, kosrto e
IpeIMeT Ha OT/AEJICH MPOEKT.

Ctpa6 Ne 35, Hos, Tunt 16bT30° e B mpaBa, HO € U30paH OIBBATEJICH, C IIe] O0JIeKYaBaHe
OITbBATEITHOTO MoJie Mexay cTbiI00Be NeNe 28 1 42, HOBH.

Cnen ctbi0 Ne35, cimensat HoBH cThii00BE NeNe 36; 37; 38; 39; 40; 41 u 42, CbOTBETHO THII
HTI13, nBa 6posi, HT16, nBa 6posi, HT19, nBa 6post u 13 bT30°, enun Opoii. B ToBa ombBarenHo
MoJIe ce TPeCcHdvar CICTHUTE CHINECTBYBAIIM KOMyHuKammu: BomoeMm, BJI 20 kV, u3Box ,,Mama”,
achanToBH, YaKbIUPAHU W TOJCKU MbTHUIIA, Aepe. COpsMO TSIX ca OCUTYpEHH HEOOXOAMMMTE
rabapuTH, XOpU3OHTATHU W BepTukanuu, usnuckBanu ot HYEVEIJL, ot 2004 r. Cnex uynka npu
ctea0 Ne 42, HOB, ciaeasat HOBH CcThiaOOBe NeNe 43; 44 wu 45, cvorBetHo tunm HT22, HT19 mu
13’bT30°. B ToBa ombBaTE€NHO MOJE CE€ IpPECHYaT CIEAHUTE CHUIECTBYBAIM KOMYHUKAIUU:
Be3aymHa guHuS 20 kV , Mama” — ngBa Opos, metuma u jaepe. COpsMo TAX ca OCHUTYPEHHU

HEOOXOJUMUTE rabapuTH, XOPU3OHTAIHU U BepTuKaiHu, ndnuckBanu or HYEVYEJL, ot 2004 r.
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- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

CrtbnboBe NeNe 43 u 44, HOBH, ca U30paHHU yIBIDKEHU, CHOTBETHO ¢ 6 m U ¢ 3 m, C 1en
IIOCTUTaHE Ha BEpTUKaJEH rabapur, mpu npecudyaHero Ha chiuectByBamiara BJI 20 kV. Ctenb
Ne 45, nos, Tun 13’bT30° e B npaBa u e u30paH orrbBaTENCH, O KOHCTPYKTUBHU CHOOPAKEHHUS.

Cnen ctelI0 Ne45, HoB, ciienBat HOBH cThI00Be NeNe 46; 47; 48 u 49, cwrorBeTHO THIT HT22,
HT16, HTI13 u 13bT60°. B TOBa OmbBaTENHO MOJE C€ MpEcHYarT CICTHUTE ChIIECTBYBAIIH
komyHukaruu: BJI 20 kV, u3Box ,,Mama”, mber, nepe u peka. CopsiMo TiIX ca OCHTYPEHH
HeoO0XouMHTe rabapuTu, XOpU30HTAIHU U BepTUKainHH, u3uckBanu oT HYEVYEJL, ot 2004 r. Caen
gyynka npu cteia0 Ne 49, HOB, cneaat HoBH cThI00Be NeNe 50; 51; 52 u 53, cvorBeTHO THI HT16,
HT19, HT13 u 16bT60°. B ToBa ombBaTelHO TOJIE€ C€ MpPEeCcHYaT CJEIHUTE CBIIECTBYBAIIU
KOMYHUKaIMK: Aepeta, Bb3aymHa auaug 20 kV ,Mama” u npruma. CopsMo TSX ca OCHTYPEHH
HE0OXOoAMMUTE TabApUTH, XOPU3OHTAITHU U BepTHKaIHU, n3uckBanu or HYEVEJL, ot 2004 r. Cnexn
yynka npu cteiad Ne 53, HOB, cneaBaT HOBH cThiI00Be NeNe 54; 55; 56 u 57, cborBeTHO T HT13,
Tpu Oposs u 13BT30°. B ToBa ombBaTeTHO IMOJIE€ C€ MpECHYaT CJEIHUTE ChHIIECTBYBAIIH
KOMYHHKAIIUH: IEPETa C PEKH, T U OOpPOBa ropa, KoSITo € O0MMHCKAa cOOCTBEHOCT. CIpsiMO TX ca
OCHTYpPEHU HEOOXOIUMHUTE TabapuTH, XOPU30HTAIHA W BepTHKaIHU, n3uckBanu or HYEVEJI, or
2004 r.

Cten6 Ne 57, moB, Tunm 13bT30° e B mpaBa, m30paH OMBBATEIICH MO KOHCTPYKTHBHU
CHOOpaKEHUSI.

Crnen cTbyi6 Ne57, HOB, cnenaT HOBH cThIIOOBe NeNe 58; 59; 60; 61; 62; 63; 64 u 65(49),
chiecTByBaml, chorBeTHO Tun HT16, aBa Opos, HT13, mer Opos u BTI0°, Ne 65(49),
ChIIECTBYBaIl. B TOBa OmbBaTEIHO MOJE C€ MPECHYAT CICTHUTE CHIICCTBYBAIIM KOMYHUKAIIMH:
JO30BM MacuBM, MbTUINA, J1epe. CHOpsAMO TAX ca OCUTYpeHH HEoOXOoAUMHTE TrabapuTH,
Xopu3oHTaHU W BepTukaiHu, u3uckBanu oT HYEVEJL, or 2004 r. Ilpu cteabd Ne 65(49),
CBHILIECTBYBAIll, ©3MECTEHATa BB3AYIIHA JINHUA, C€ MPUCHEINHSABA KbM CHILIECTBYBAIIOTO Tpace, B
nocoka nmoactaumusa 110/21/6,3 kV NelO.

Ha cTpn6oBe NeNe 27; 29; 30; 36; 38; 39; 43; 44; 51; 52 u 64 na ce MOHTUPAT TIyXU KIEMHU.

B wmexnaycrenouero mexay CPC Ne25, cem. m CPC Ne26, HOB € mpeaBUACHO 1a ce
M3M0JI3BA ChHINECTBYBAIMS MPOBOAHUK, THI ACO400mm® u HOBO MBJIHHE3AIMUTHO BBXKE, THUII
OPGW.

Pa3zcrosinueTo Mexay cThIOOBETE, TUIIBT UM, HAYMHBT HA OKAYBAHE HA MPOBOJIHUIUTE U
MBJIHAC3AIMUTHOTO BBXKE, KAKTO U HEOOXOAMMHS TabapuT, CIpSMO MPECHYAHHUTE CHIIECTBYBAIIN

CBbOPDBIKCHUS, Ca ITOKA3aHU Ha IIPHUIIOKCHHA HAIJIIBXKCH HpO(l)I/IJ'I.

@ "MHHIIPOEKT" EAJ] —
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Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

Xapaxmepucmuka na mpacemo

Tpacero Ha enextponpoBoaa 110 kV, u3zBox “3HameHocel” € MpeaBUACHO Ja C€ U3MECTH,
U3BbH T'PAHUIUTE HA BOJICHE HA MUHHUTE paboTu. VI3MeCTBaHETO My € ChbOOpPa3EHO C I'EOJOKKUTE
Mpoy4YBaHUs Ha paiioHa, KakTo M ¢ HoBompoektupanata BJI 220 kV ,,Ouapuna”, mo otraencH
IPOEKT. 3a HOBOTO Tpace e Obae m3rorBeH llaprenapeH miiaH, CBbp3aH C OTYYXKJIaBaHE Ha
CTBIIKUTE, KAaKTO U OINpejAesHe NpaBOTO Ha IpeMHUHaBaHe (CEepBUTyTHa HBHIA). TpaceTo Ha
enekrponpoBona, 110 kV ,,3namenoceny” He mpeMUHaBa Mpe3 3eMHU OT ABP)KABEH TOPCKU (POHI,
CBIJIACHO U3HUCKBAaHMTA HA Bbp3noxxurens.

O6mara AbKMHA Ha peKOHCTpykuuara € 9,832 km u mpemuHaBa mpe3 TEpUTOpUSTA Ha

obmact Crapa 3aropa, oomuna PagneBo.

Teonoyicka xapaxmepucmuka

CpIylacHO TEOJIOKKUTE IMPOyYBaHMsSI Ha pailoHa € BB3MOXKHO H3I0JI3BAHETO Ha TOTOBU
(MOHTaXHM) QYHIAMEHTH, 3a 3/1paBa IOYBa.

@yHaMpaHETO Ha CTHIOOBETE IO TPACETO ILE CE M3BBPILU MPU JT0OPH I'EOT0KKH YyCIOBUS,
0e3 J1a ce 3acArar CpyTHIIA, CBIAYMILA U Ap.I1.

B Xuaporeonaokko OTHOLIEHHE TPACETO C€ XapaKTepu3nupa ¢ OTChCTBUE HA MOJ3EMHH BOJIH,

KaTO BOJIUTE B paiioHa HE ca arpeCHUBHU CHPSMO OCTOHH.

Tonozpaghcka xapaxmepucmuxa

TepCH"bT Ha Tpace€ToO € paBHUHCH U IMPECCYUYCH.

Memeoponoicka xapaKkmepucmuxa

B cbhoTBeTCTBHE C METEOPOIJIOKKUTE U3CIIEIBAHNS Ha paiioHa, ChILUSA € KIacu(UIUPaH KaTo
TPETU KIMMATHYEH PAOH.

BJI e opa3mepena 3a IIl knmumatudeH pailoH, CbC CKOPOCTH HA BATHPA Vyae = 32,5 m/s u
Vien = 16,25 m/s.

“Urpa” nHa mnpoBomHUIHMTE MO Tpaceto Ha BJI He e HaOmomaBaHa OT OpraHUTE Ha

€JIEKTPOCHAOIUTEIIHUTE TPEIIPUATHS.

@ "MHHIIPOEKT" EAJl
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Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

H300p na nposoonuyume

MsmectBanero Ha chiiectByBamiata B.JI. 110 kV, uzBon “3namenocerr” e mpeaBuaeHO Ja ce
M3IBJIHU C €IHa Tpohka u mnpoBogHuk, Ttun ACO400 mm>. MBIHHE3AIUTHOTO BEXKE €
MpEeABUACHO, C BrpaJicHu onTu4yHU BiakHa, TuT OPGW u mie O6b1e pasrienano B OTAENIEH pa3fen
Ha HACTOSIIMST MPOEKT.

CeueHneTro Ha TPOBOJHMKA € H30paHO B CHOTBETCTBHE CbHC CTaHIAPTH3AIMITA Ha
HpOBOIIHI/ILII/ITe, MOIITHOCTTA Ha KOHCYMaTOpI/ITC, KaKTO U C’bH_[eCTBYBaIJ_II/IH HpOBOIIHI/IK.

TunbT Ha MBIHUE3AMUTHOTO BhKE, TUIT OPGW, mo apmkuHaTa Ha JTUHUATA € ChOOPA3EHO

che cpimectByBamara BJI 110 kV, noanexaria Ha 1eMOHTaX.

Mexanuuno opazmepagane Ha NPoOGOOHUUUME

Ou3NKO-MEXaHUYHUTE  JAaHHW,  JIMHEHHUTe W CcHenu(UYHM  HATOBapBaHUS,
XapaKTePHU3UpAIH BB3MpHeTHs mpoBoaHuK, T ACO400 mm’, cermacHo BJC-1139-89 r. ca
JlaJIcHu B HapbyHUKa Ha “Enepronpoekt” ot 1971 1.

MexaHn4HOTO Opa3MepsiBaHe Ha TPOBOJHUIIMTE € HANpPaBEHO IO METo/a Ha (DUKTHBHUTE

HAIIPpEKECHUA U € B CbOTBECTCTBUC C PA3UCTHUTC KIIMMATHUYHHU YCIIOBUA.

H360p u paznpedenenue na cmvioogeme

H3mectBanero Ha enektpompoBona, 110 kV, uzBox ‘“3HameHocens” € MpeABUACHO Ja ce
U3IIBIHA C JK.p. CTHIOOBE, 3a €IHA TpPOHKa, TPUBI'BIHO PA3IOJIOKCHHE HA MPOBOJHMIINTE, 32
npoBoHuK, T AC0O400 mm”. Benuku HOBH CcTBIOOBE ca MPEIBHUICHU 3aBAPOYHA KOHCTPYKIIUSL.

PasznpenenenneTo Ha CTHIOOBETE MO HAUTHKHUS TPOPUIT € H3BBPIICHO B CHOTBETCTBUE ChC
3a/1aJICHUTE KIMMATHYHHA YCIIOBHUSA, KaTO ca B3ETH IOJ BHUMAaHHE JOMyCTUMHUTE HATOBAapBaHUS Ha
BCEKH CTBHIIO.

PasznpenenenneTo Ha CTHIOOBETE IO HATHKHIS IPOQUII €:

- 'BbT30° Ne 25 €IMH OpO¥l ChIIECTBYBAII]

- HTI13 NeNe 31;40; 41; 48; 52; 54; 55; 56; 59; 60; 61; 62; 63 TpuHajeceT Oposi HOBU
-  HTI16 NeNe 29;30; 32; 33; 34; 38; 39; 47; 50; 58; 64 eauHazeceT Oposi HOBH
- HT19 NoNe 28;36;37;44; 51 neT Opost HOBU
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- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

- HT22 NoeNe 43; 46 nBa Opost HOBU

- 13BbT30° NoNe 42; 45; 57 TpH OpOsi HOBU

- 16bT30° Ne 35 enH Opoil HOB

- 19BT30° No 28 eanH Opoil HOB

- 13BbT60° Ne 49 eanH Opoil HOB

- 16bT60° NeNe 26; 53 JBa Oposi HOBU

- 'bT90° NeNe 65(49) €IMH OpOl ChIIECTBYBAII]

Hosure cTpi160Be ca 001110 TpHuieceT 1 AeBET Oposi.
PCF}’J'II/IpaHCTO Ha MPOBOAHUIIMTE a CC U3BBPIIN, CIIOPC YKa3aHUsATAa JaACHU B HAJIbKHUA

po( T U IPUITOKEHUTE MOHTAKHH TaOTUIIH.

Anmuxkopo3uonna 3auiuma

3a ocurypsiBaHe ABJITOTPAHHO AHTUKOPO3WOHHO TIOKPUTHE HA KOHCTPYKIUATA Ha
MPEBUJICHUTE HOBH CTHIOOBE, KaKTO M Ha CTHJIO 65(49), chimecTByBaIl, ¢ MPEIBUICHO J1a Ce
npunoxu npeanucanara or “HEK” EAJl “Cucrema 3a antukopo3unoHHa 3amurta Ne 01”7 — 3a
ekcruioaTamonHa cpeaa kareropuss C2 ceriaacHo ISO-12 944 u npearorpaitHoct crenen H,

cbraacHo ISO-12 944, ¢ MunnManeH rapanunoHeH cpok 15 ronunu (Ilpunoxenue Nell).

H3onauus u 3azemnenue

OkauBaHETO HAa TPOBOJHHUIIUTE IO BCUYKM HOCUTEIHHU CTBJIOOBE, € MPEABUICHO Ja Ce
W3MBJIHUA C HOCUTEIHH U30JIAaTOPHU BEPUTH, OKOMILJIEKTOBAHU ChC cefeM enemenTa, tun “11C120B6”,
a Ha OIbBATEJIHUTE, C OIbBATEIIHU U30JATOPHU BEPUTH, OKOMILUIEKTOBAHU C OCEM €JIEMEHTA, THUI
“IIC120B”, chriaacuo uzuckBanuaTa Ha HYEVEJL, ot 2004 r.

BB3MOKHO € M3MOJI3BAHETO HAa CHWJIMKOHOBH M30JIATOPH, YHMUTO TEXHMYECKH JAaHHU ca
€IHAKBH WJIX 1T0-100pu oT Te3u Ha tum “T1C120B5”.

[IpenBuaeHO € BCHUKH CTHIOOBE Aa OBAAT 3a3€MEHU C JIBa KoJjia OT MpoduiHA CTOMaHa U
kpbriaa cromana 10, cBbp3aHa cbc 3a3zemutenute. llpenBuaeHM ca 3a3eMUTENHHU CIYChIIH,
CBBP3BAIIH M.3. BEXKE ChC 3a36MHTEITHOTO YCTPONUCTBO HA BCEKH CTHIIO.

EnemMeHnTuTe Ha BCUUYKM M30JaTOPHU BepurH, TpsioBa na otroBapar Ha BJIC 16605-87 r.

“Apmatypa nuHeiiHa. ChepryHH IMApHUPHUA CheIWHEHHS 3a u3ojaropu. OCHOBHHU pa3MepH.” U

@ "MHHIIPOEKT" EAJl
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"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

BJIC 6197-76 r. “EnextponpoBoau Bb3AyIHU. OTKPUTHU pasnpeienuTeaTHl ypeadou. ApmMatypa.
TexHUYEeCKN U3UCKBAHUS .

AKO HW3MIBJIHEHUETO HA CTPOUTEICTBOTO CE€ M3BBPIIBA IPU YTEKHEHU YCIOBUSA €
HE00XO0IUMO:

» TpuctpaHeH IPOTOKOJI, ONPEACIISII THITA U HACTUIIKATA 32 BPEMEHHHUTE ITbTHH BPB3KH.

Cowenacrno uzuckeanusma na HYEYEJL, om 2004 2.:

Apmamypa

e uyji. 588(1) - [IpoBoaHMIIMTE CE€ OKAaUBAT KbM H30JATOPHUTE BEPUTHU, C TIOMOIITA HA HOCEIIH
WJTU OITbBATEJIHU KIIEMU;

e yi. 588(2) - 3a ombBaTeNHU KJIEMH C€ H3IIOJI3BAT IPECOBU; JOMYyCKAT C€ KIWHOBH, 32
CeUucHHe 185mm2;

e . 589(2) - 3a HOCENIH KJIEMU CE€ U3IOI3BAT TIIYXH KIEMU;

e yi. 592(1) - [IpoBoaHULIUTE C€ CHEAUHSABAT ChC CHEIUATHU KIEMH, MPU KOETO BBB BCSIKO
MEXIYCTHIIONE Ce JOMycKa HE MOBEYE OT €JHO CHhEIMHEHUE Ha BCEKU MPOBOJHUK WIIH
MBJTHHE3AIIUTHO BHKE;

e uir 592(5) - 3a ocurypsBaHe Ha J00pa eneKTpUYecka BpPB3Ka, NPOBOIAHUIIUTE Ce

CbCANHABAT, YPE3 NPCCOBAHC, TCPMHUYHA 3aBapKa U Jp.

3awguma om npeHanpedceHusn u 3a3emasane
o un. 594(1) - 3a B.JI. ¢ nanpexenue 110 kV mo 400 kV ¢ meranuu unu ctoMmaHOOETOHHU
CTBJIOOBE ce MpeIBIK/IA 3aIUTa OT MPEKU MOMaIeHUs HA MBJIHUS, C MBIIHUE3ATUTHO BHKE,
IO IsJIaTa IbIKUHA,
e un. 597(1) - [Ipu u3nbaHeHHe HAa MbIHUE3anUTaTa Ha B.JI. ¢ MbIHME3AIIUTHU BBKETA, C€
n30upa bI'bi, HE MO-TOJISIM OT:
v' 3a B.JI., 3aIMTEHN CaMO C €HO MBJIHUE3AIIUTHO BhKe - 30°;
e uj. 599 - 3azemsaBanus Ha cTHIOOBeTe HAa B.JI. ce M3MbIHIBAT Ha:
v' Crpia0oBeTe, 3allUTEHH C MBIHME3ANIUTHO BBXKE WIM Ha CTBIOOBETE C
MBJIHUE3AIUTHU yCTPOUCTBA;
v' Metanaute U cToMaHOOETOHHUTE CTHIOOBE Ha B.JI., ¢ Hanpexenue 110 kV u mo-

BHCOKO;

Obsacnumenna 3anucka
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- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

e uj. 604 - 3a3eMUTEIINTE Ha CTHLIOOBETE ce MmoJyiaraT Ha ABJIOOYMHA, Hali-Manko 0,5 m, mon

3eMHaTa MOBBPXHOCT, a B OpHa 1moyBa 1 m.

Bubpayuu na nposoonuyume u mvanuezauwumnume evicema. Buopozacumenu
[IpuunHa 3a BB3HUKBAHE Ha BUOpAIMUTE € AE€POJAMHAMHYHOTO JCHUCTBHE Ha BATHpa. 1o
MpEeAN3BUKBA B TPOBOJHUKA JOMBIHUTEIHN MPOMEHIUBH YCHIIHS, KOUTO CE€ HAclarBaT BBPXY
OCHOBHAaTa CHJIa Ha OI'BH.
o uj. 570(1) - [IpoBOgHUIINTE ¥ MBIHUC3ANIUTHATE BHXKETA, TPAOBA Ja OBAAT 3aIUTEHU OT
BUOpaLMU:
3amuTaTa OT BUOpAIMK ce MPaBH MPU CICTHUTE yCIOBUS:
+¢ [Ipu equH npoBOIHKK Ha (a3za:
a) 3a mpoBoguumu ot tuna AC, cbc ceuenue a0 300 mm? ¥ Mo-TonsIMO H MEXIYCTHIOUS C
IeokrHaA Hag 120 my;
b) 3a cToMaHeHM TPOBOJHUIIM M MBJIHHE3AIIUTHA BBHKETA - 32 BCHYKH CCUCHUS, IPHU
MexaycTbaous Hax 120 m.
[IpenBuaeHa e akTHBHA 3alllMTa OT BUOPALIMHU, KOSITO I1I€ C€ OCBIIECTBH C BUOPOracUTEH.
3aIbIDKUTEIHATE PA3CTOSHUS MIPU MOHTaXX Ha BuOporacutenu, Tun ['BH-5-30, ot kpas Ha
HOCHUTEIHATa WM OIbBaTENHATa KieMa, 3a npoBogHuK tun ACO400 mm’, B 3aBHCHMOCT OT
TBIDKUHATA HA MEXKAYCTHIONETO M KIMMATHYHUS pailoH, ca AaieHu B "HapbyHHK 32 MPOEKTHUpaHe
Ha B.JL. (110+750) kV", ot 1986 r. nHa "EHEPT'OITPOEKT".
3abIKUTEITHA PA3CTOSTHUS MPU MOHTaX Ha BuOporacutenu, tTun "I'BH-5-30" oT xpas Ha
HOCUTEJIHATA WM OIlbBaTelHaTa kieMma, 3a npoBogHUK Thun ACO400 mmz, B 3aBHCHMOCT OT

IBIDKUHATA HAa MEXKIYCTHIOUETO, IPH Cmax = 92,77 MPa e:

Mexaycrbiadue, [m] F ascrostuue, [m]
11l kTuMaTHYEH palioH; CKOPoOCT HA BATHPpa 35/17,5 m/s
180 1,30
210 1,28
240 1,27
270 1,26
300 1,25
330 1,25
360 1,24
390 1,24
420 1,24
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"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

2. Mvanuezauiumno evice ¢ onmuynu énaxknua, mun OPGW

[Ipensunenute crwhi60Be 3a pexoHcTpykuusaTa Ha BJI 110 kV B HacTosmms mpoekt, ca
CTOMAHOPEUIECTHYHH, C TPHBI'BIIHO PA3IIOJIOKCHUE HA TIPOBOIHHUIIUTE, 3aBAPOYHA KOHCTPYKIIHS, OT
HOBaTa rama - ¢ BEepTUKAIHO Mexay(dasHno pascrosaue 4,5 m. ToukaTa Ha okauBaHe Ha (a30BHUTE
MPOBOJHUIIN CIIPSIMO TEPEHA 32 HOPMATHUS CTHJIO € 16 m.

Crtpn0oBeTe ca opa3MepeHu 3a CIeTHUTE MEXaHUYHU TTOKa3aTeNH:

e 3a ¢azoBute npoBogHUI ACO-400: Pyax =4 200 kg (Omax= 9,46 kg/mmz);
® 32 M.3. BBXKE:

¢ 3a pruoBH cThII00Be BT30°: P =2 250 kg;

¢ 3a pruoBH cThII00Be BT60°: P =2 300 kg;

¢ 3a pryoBH cThI00Be BT90°: P =2 750 kg.

BepTukaaHoTO pa3cTosHUE MEXKIAY M.3. BbKE U TOpHUS (Da30B MPOBOJHUK 32 HOCUTEITHHUTE
cTri0oBe € 3,85 m, a 3a onpBarenHuTe - 4,45 m (bT30°) u 4,40 m (bT60°).

Pexoncrpyupanara BJI 110 kV e opasmepena 3a Il kmumaTtuueHn paiioH ChC CKOPOCTH Ha
BATBPA Vimax = 32.5 m/s U1 Ve, =16.25 m/s.

Iposoauumure ACO400 mm® mie GbaaT peryIupani ¢ HopMaaHo Hatsarane (92,77 MPa)
10 IsJ1aTa IBJDKUHA HA HOBOTO Tpace.

Crnen moamsiHaTa Ha CTapoTo M.3. BBke, npe3 2013 r., cemecrByBamara BJI 110 kV
”3HaMeHOCel”’, B y4aCThKbT, OJICKAIIl HA IEMOHTaX € ChOPBKEHA C €HO M.3. BbXKE, C BIPaJICHU
ontuunu BiakHa (Tum OPGW), kakTo cienBa:

e ot ctea0 Ne 25, ceur. g0 cteabd Ne 31, cem. - ¢ OPGW tunm 40H49z (10,4 kA/1s, npu
n3unciieH Tok 9,4 kA/1s);
e ot ctea0 Ne 31, cbm. g0 ¢TI0 Ne 49, cpmr. — ¢ OPGW tunm 20B24z (6,8 kA/ls, npu

M3YHCIIeH TOK 5,6 kKA/1s).

[Tpu u3mectBanero Ha BJI, Tpacero it ce yapmkasa ¢ 2,4 km. 3a oBnaasBaHe TepMHYHATA
YCTOWYMBOCT HAa M.3. BBXKE, YIBIDKEHHETO e ObJie MOKPUTO M3ILUIO C ONTHYHUAT Kabed ¢ mo-
BHCOKaTa CTOMHOCT Ha TOKa Ha Kbco cheauHenue, T.e. OPGW tum 40H49z (10,4 kA/1s), T.e. TO3H
TUT ONITHYCH Kaben me ObAe MPUIOKEH B ydacThka OT cThI0 Ne 25, HOB 110 cThi0 Ne 42, HoB. B
y4acTbKBT OT CTHJIO No 42, HOB 10 cThia0 Ne 65(49), cbur., M.3. BbXE 1€ Ob/ie M3IIBIHEHO C

ontuieH kaden turn 20B24z (6,8 kA/1s).

@ "MHHIIPOEKT" EAJ] —
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Obsacnumenna 3anucka

m "MHUHH MAPHIIA-H3TOK" EAJ]

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

HpI/IJ'IO)I(eHI/IeTO Ha TC3H JBa THUIIa OIITHYHHU Kabeu ce Mnpeajiara Bb3 OCHOBA Ha pE3YyJITATUTC

OT HAIPABEHUTE €JIEKTPOMEXaHUYHU U3CIIeIBaHNs OTHOCHO u3nuckBanure oT HYEVYEJI texHnuecku
YCIIOBHUSL:

v" OcurypeHo BEPTHKAJIHO Pa3CTOSHHE MEXIY (a3oBUTE MPOBOAHUIM U M.3.B. B CpPelaTa Ha

MEXIyCThIIOneTo nipu Temmeparypa 15° C, 6e3 BATBp, Mpu aTMOCHEPHHU TPEHATPEKECHHUSI,
HE M0-MaJIKO OT U3YHMCICHOTO IO (opMyJiaTa:

h=1,00+0,015. L. , cerimacao wi. 578(1) na HYEVYEJI, ot 2004 r.

OcurypeHo HOPMHUPAHO PaA3CTOSHUE MEXIY (a30oBH NMPOBOAHMIM W M.3.B. B cpejlara Ha
MEXyCTBJIONETO NPU HEpaBHOMEpHO 3anefsBaHe, chriaacHo wi.578(1)1 mwa HYEVEJI, or
2004 r.;

OcurypeHo HOpMHUPAHO Pa3CTOSHUE MEXITy (ha30BUTE NMPOBOJHUIM U M.3.B. B cpelaTa Ha
MEXIYCTHIONETO B YCIOBHSTA HAa “Urpa’” Ha MPOBOJHUILIUTE M M.3.B., CbIVIACHO 4i. 579 Ha
HYEVEIJL, ot 2004 r.;

OcwurypsiBaHe Ha HOPMUPAHUSI MBIHHE3AIUTEH BI'bJI, B CpelaTa Ha MEKIYCTHIOUETO, pU
temmneparypa 15°C, 6e3 BaTbp, cbriacHo wi. 578(2) va HYEVEJL ot 2004 r.

PeSy.TITaTI/ITe OT HU3CJICABaHUATA I10 I/I36pOGHI/IT€ yCJI0BUsA Ca CJICOHUTC!

Ilo ocuzypaeane eepmuxainomo __pazcmosanue _gaza — M.3.6. npu__ammocepnu

nperanpedcenusn

CernacHo un. 578(1)2 or HYEVEIJL, ot 2004 r., MUHUMAaTHOTO BEPTUKAIHO Pa3CTOSHUE

MEXIY M.3.B. M (pa30BUTE MPOBOAHULIM B CpeiaTa Ha MEeKIyCThaOueTo nmpu temneparypa 15°C, 6e3
BATHp (MpU aTMOC(EepHU NpeHanpexeHus), TpsaoBa Aa ObJe HE MO-MaJKO OT ONpPENEJIeHOTO MO

dopmymara: h = 1+ 0,015.L,.

PGSyHTaTI/ITe OT M3YHCJICHUATA 11O TOBA YCJIOBUC Ca JAACHU B CJICAHATA Ta6J'II/IIIai

Hp(rf:(:;[::ma IMapamerpu I xa. p-u (b=15 mm); V/V,=32.5/16.25 m/s
1 2 3
L, a5., [m] 390 162 245 199 238
Ley., [m] 390 167 303 279 352
Omax, [MPa] 92.77 92.77 92.77 92.77 92.77
O15°¢c, [MPa] 40.83 46.51 43.09 44.63 43.27
ACO400 mm’ fup 15, [m] 15.21 2.45 8.70 7.12 11.69
Hipsiss, [M] 4.40 4.15 3.85 4.15 4.15
h, [m] 6.85 3.51 5.55 5.18 6.28
fosn150c, [M] 12.76 24510 7.00 6.15 9.56

@ "MHHHPOEKT” EAﬂ Et:‘Hi‘EA.L‘II_\I'EﬂiU\S
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

1 2 3
OPGW Omax, [MPa] 200.00 160.00 185.00 - -
um 40H49z G150c, [MPa] 62.06 69.80 70.02 - -
f 150c, [m] 12.32 2.01 6.60 - -
OPGW Omax, [MPa] - - - 220.00 230.00
i 20B42z O1s°c, [MPa] - - - 87.68 83.67
fisec, [m] - - - 5.49 9.21

> IMo ocuzypsagane nHa HOpMUpanomo pazcmosnue ,d” mexncoy m.3.6. u Qazosume

HPOGOOHUUU 6 CPEOAMA HA MENHCOYCMBIOUEmO NPU HEePAGHOMEDHO 3a/1e056aHe

Paszctostanero d ce m3cnenBa (3a meOenuHa Ha JeaeHaTa cTeHHYKa b > 10 mm), cbriacHo

cxemarta Ha ¢urypara:

3M.3.B.

fg

—

Ot ropnara ¢urypa, ciensa:

d=H+F F KBJIIETO:

gnp T gmse

_ (gl + Kn ‘gZ )‘Lzen.

gnp
8.K,.04
2
B @l
g3M.3.6.
8.0,

Ceornacnao un. 577(3) uva HYEVYEJL, ot 2004 r. - K,=0,6 u K.=0,9.

Wzuncnenure no ropuute popmynu pazcrosuus "d'" ca najeHu B cienHaTa TabauIa:

@ "MHHHPOEKT” EAﬂ Et:‘Hi‘EA.L‘II_\I'EﬂiU\S
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

ITapameTpu
Knumatuien o o
paion e & Fg, [m] | H, [m] | d,[m]
LraG/Le.u ’ [m] [Mpa] [Mpa]
IIpoBogHuK
Omnr. kadesa (OPGW)
390 /390 ACO-400 92.77 88.17 11.39 - -
40 H49z 200.00 184.29 14.57 4.15 0.97
162 /167 ACO-400 92.77 90.03 2.43 - -
40 H49z 160.00 151.33 3.25 4.15 3.33
245 /303 ACO-400 92.77 89.44 8.99 - -
40 H49z 185.00 172.84 9.38 3.85 3.46
199 /279 ACO-400 92.77 89.78 6.81 - -
20 B42z 220.00 206.20 8.71 4.15 2.25
238 /352 ACO-400 92.77 89.43 10.87 - -
20 B42z 230.00 213.67 13.34 4.15 1.68

Ot TabnuuaTa craBa sICHO, 4Ye MPHU NPEABUACHUTE MO MPEAXOJHOTO YCIOBHE MAKCHMAJIHH
MEXaHUYHU HAINPEKEHUs, OCUTYPEHUTE BEPTUKAIHM pascrosHus “d” 3a Tperupanata BJI ca
(3HAUUTEIHO) MO-TOJEMH OT HOPMHMPAHOTO pascTosHue chriaacHo uwi. 578(1)1 ma HYEVEJI, or
2004 r., koero e d > 0,25 m.

JlomycTuMHTE HANpPEKECHUsI HA OIbH B ONTUYHUTE KaOENH, ONpeesieHH B ChOTBETCTBHUE C
yi1. 566(2) va HYEVEJL, ot 2004 ., KaTo MPOIIEHT OT HAMPEXEHUETO Ha CKHCBAHE HA ISUIOTO
CeueHue ca:

v' 3a OPGW tun 40H49z: 6,o; = 222 MPa;
v" 3a OPGW tun 20B24z: 6,,; = 323 MPa.
Te3n cTOHHOCTM HE ca MNpeBHIIAaBaHW NPU OpPa3MEPSBAHETO WM, KOETO € BUIHO OT

MMPEACTAaBCHUTC IIO-TOPC T8.6J'II/II_II/I.

» Io uscneodsane U30JIAUUOHHOMO PA3CMOosAHUE Medcoy ha3osume npoeoOHUUU U M.3.6. 3d

yeaosusma na ,uzpa’ (0=0,25 m)

Excroaramnusita He JaBa CBEJCHUS 3a “Urpa’ Ha MPOBOJHHUIUTE 3a palloHa Ha TPaceTo, Mo
koero me Owpme m3Mmectena BJI 110 kV. HeszaBucumo OT ToBa, HampaBeHa € TpOBEpKa 3a
H30JIAlITMOHHOTO Pa3CTOAHHUC MCKAY TOPHHUA (baSOB INpOBOAHUK W M.3. BBXKC - 3a YCJIOBUATA 3a
yMepeHa “urpa”’, KaTo € U3CIEABAHO EJIEKTPUYECKOTO MEXAYCThIOME MEXAY CThJIOOBE

25 u 26, ¢ Hal-TONsIMaTa ABJDKMHA IO TpaceTo - 390 m.

@ "MHHIIPOEKT" EAJl
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

3a TOBa MEXIYCTBJIOHNE B YCIOBUATA 3a YMEpEHa ,,urpa”, e 0bJie OCUTYPEHO Pa3CTOsTHHUE
0=1,65 m, CTOMHOCT, KOSITO 3HAYUTEITHO MPEBUIIaBa HOPMUpPAHATa CTOMHOCT ChIVIACHO 4i. 579 ot
HYEVEJL ot 2004 r. (6 > 0,25 m).

[IpoBepkure 3a ,urpa” ce u3BbpumBar cweriacHo 4ia. 579 or HYEVEJL, or 2004 r. u
“PBbKOBOZICIIN yKa3aHUs 32 M300p Ha Pa3CTOSHHATA MEXAY NMPOBOJAHUIUTE U MBJIHUE3AIIUTHUTE
BBKeTa 3a cThiaboBere Ha BJI 35+500 kV B ycnoBusita Ha “urpa” Ha npoBoanunmre”. 3xoaHure
W3YUCIUTEIHU YCIIOBUSL 32 Ta3u TMpOBEpKa ONpeleNsIT “urpa” Ha MNPOBOAHULMTE IpU
OTKJIOHSBAHETO MM Ha BIbI Pyp; M.3. BbKE € CIIOKOWHO M € OTKIOHEHO Ha BIBI Pyss,
[IpoBogHMIMTE W M.3.B. UMAaT MAaKCHUMaJHMU IPOBECH, M3YMUCIECHU 33 CHOTBETHHUS KIMMAaTHYEH

paroH.

» Ilo ocuzypaeane  Ha HOpMUPDAHUA  MbJIHUE3AUIUMEH b2bJl (3 cpeoama Ha

Mmexcoycmvaouemo, npu memnepamypa 15°C, 6e3 esamop

MEBIHHAE3AMUTHAAT BB Ha CTHIOOBeETE € 30°.

MbiaHue3aluTHUAT Il Ha BJI ce ocurypsiBa npu mpoBec Ha M.3.B., PaBeH WIN MO-MaTbK
OT [IPOBECA Ha MPOBOIHULIUTE.

[IpenBuaeHnTe MaKCUMaJIHU MEXaHUYHU HANPEXKEHUs HA ONTUYHUS Kalell ca ChoOpa3eHH C
IIPOBECUTE HAa POBOJHULINTE, TaKa Y€ MPOBECUTE HA M.3. BbKe Jla He TU npesumanar (rpu 15°C) u

MBJIHUE3AIUTHUAT bI'bJI BUHATH Ja € IO-MalbK oT 30°.

> QOuenka 3a  ynompebama Ha cmomanopewiemvunu cmwvaooee 110 kV, npu

CHODBIHCABAHEHO UM C ORMUYCH KaDe 3a M.3.6.

3a mpenBUACHUTE ONTHYHU KaOem € W3BBPIICHO HW3CJIeNBaHE 3a W3ION3BaHE Ha
CTOMaHOpemeThYHuTe CThaooBe 110 kV.

3a BCHMUYKM TUIIOBE CTHIOOBE BHPXOBHUTE CUJIM OT ONTUYHHUTE KaOenau ca MpeABHIICHU Taka,
4e J1a He TIPEBUIIIaBaT OPa3MEPUTEITHUTE CHIIU 32 BBPXOBETE Ha CTHIOOBETE.

MakcumanHO peaJiu3UpaHuTe BETPOBH W TErJIOBH MEXKAYCTHIOWS, T.€. pEATHUTE
HAaTOBapBaHUA Ha CTBIOOBETE OT (1)3_30BI/ITC MMPOBOAHMIMN U M.3. BBXKC Ca IOA OPasMCPUTCIIHUTC UM
CTOWHOCTH 32 BB3NPHUCTHIT KIMMATHYCH PAaliOH, KOCTO TapaHTHpPa CUTYPHOCTTA Ha CTHIOOBETE,

PECIIEKTUBHO HAa BHPXOBETE UM.

@ "MHHIIPOEKT" EAJl
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

» Texnuuecko uznvineHue Ha M.3.6.

MBIHHE3AIUTHOTO BBXKE IIe ObJe M3IBIHEHO IOCIENI0BATEIHO OT JBa IMPOBOJHHUKA C
BrpajieH ontudeH kaden - tunt 40H49z u tun 20B42z.

M.3. Bexkera Tum OPGW na ce perynmpar mo npujioKeHUTE MOHTaKHU TaOJIHUIU 33 TPETH
KJIIMMAaTHYeH paliOH, ChC CKOPOCT Ha BATHPA Vyep =16.25 m/s, ¢ yka3aHU OIbBATENIHU TIOJIETA, 32
KOHMTO C€ OTHACST Pa3INYHUTE MAKCHMAJIHA CTOMHOCTH HA MEXaHHMYHOTO HATPEKCHUE.

3amyTa Ha ONTHYHUS Kabesl OT BUOpAIM ce U3UCKBA 3a BCUUKHU MEXAYyCThI0us Ha BJI, 3a
KOUTO Gepron > 40 MPa. OT HanpaBeHUTe U3CIeIBaHUs CE€ YCTaHOBHU, Y€ ONTUYHUAT Kaben TpsOBa
na Oblae 3amUTeH OT BHOpauuMu MO LAjaTta AbDKMHA Ha pekoHcTpyupanara BJI 110 kV
,,J3HaMeHocer” .

3a OPGW ca npenunenu BuOporacutenu tum “CtokOpumx”. CXeMHUTe 3a MOHTaX Ha
CBIUTE Ca MPEIOCTaBEHU OT JOCTABYMKA U Ca MPEICTABEHU Ha HATBKHUAT ipodwt Ha BJL.

HeoOxonuMaTa TbDKMHA Ha ONTUYHUS KaOel € omnpeiesicHa 3a TPU OITbBATEIHH Y4acThKa C
MaKCHUMallHa CTPOUTEIHA Jb/DKMHA Ha ONITUYHUS KaOes 3a MbpBU y4acThk — 4 470 m.

OnbBaTeIHUTE YYaCTBIHU CE CHCTOAT OT MO HAKOJIKO OITbBATENIHU MMoJieTa. B abmkuHaTa Ha
ONTUYHHUS KabeJ 3a BCEKM OMBBATENCH YYAaCThK Ca BKIIOYCHH OIIE M HEOOXOAMMHUTE MOHTAXHU
IBIDKWHU: 32 IPOBECH U MOCTOBE, 33 BUCOUMHHTE HA OTPAaHMYABAIINTE CTHIOOBE, U 32 CBHP3BAHETO
Ha Ka0eNnTe B CheIMHUTEITHUTE Ky THH.

Pa3crosiHusITa MEXIy OTBOPHUTE 32 OKauyBaHE apMmarypara Ha M.3. BbKE Ha BBPXOBETEC Ha
BCUYKHM THUIIOBE IMPEIBUACHU CTHIOOBE (HOCUTEIHM M ONBBATEIHM), Ca €JHAKBH C TE3M Ha
HOCUTEITHUTE W OIlbBaTeIHUTE KJeMH (OKauyBaHMs) 3a ONTHYHMS Kabes, KOeTO He Hajara
JOIIBJIHUTEITHA MEPKH 32 OKQYBAHETO Ha MOCIIETHUSI.

OxavBaHETO HA ONTUYHUTE KaOEIH € MPEIBUICHO JIa Ce OCHIIECTBH MMOCPEICTBOM CIICTHUTE
apMaTypHH YacTH:

v' Ha HocuTenHuTE CTHIOOBE:
- OCHOBa (0II0pa) 3a HOCUTEIIHA KJIEMa;
- HocurenHa kiema 3a OPGW, KoMIUIEKT cbC 3allMTHAa CHOUpajla 3a MOHTaX Ha

BUOPOTACHUTENH U 3a3EMUTEIICH MOCT;

v Ha ombBareiHuTe CTHIOOBE:
- ombBarenHa kinema 3a OPGW, okomIuieKTOBaHa ChC:

v\ yCyKaHU OCMOpKH - 2 6p.;

v\ Jamiera, ¢ yCyKaHH OCMODPKH - 2 6p.;

@ "MHHIIPOEKT" EAJl

21

BUREAU VERITAS
Certification




Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”
"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

v\ HENOJBIKHHM Kpauiia (OIUIETKH) ¢ YXO - 2 6p.;
v\ 3amuTHA CIMpalia 32 MOHTaX Ha BUOporacuteny - 2 6p.;

v/ 3azemmrTelieH MOCT (C TOKOBa Kiiema) - 1 (2) Op.

3. lemonmasicnu padomu

Enextponposoast 110 kV, usBon “3HaMeHocelr” ce 3acara oT MUHHUTE paOOTH Ha PyAHUK

“TposiHoBO-1"" 1 pyaHuK ,,TposiHOBO-3”. ToBa Halara U3MECTBAHETO MY U3BBH PYJHUYHOTO IOJIE, B

HN3TOYHA ITOCOKa. qaCTTa, KOATO CC€ 3aciara OT MUHHUTC pa60TI/I € NMp€aABHUJACHA 3a ICMOHTAX, KaKTO

cJecaBa:

Crwiboge, Tum “HT16”, NeNe 27 u 28 A — nBa Opos;

Creaoose, Tun “HT”, NeNe 26; 28; 29; 30; 32; 33; 34; 36; 37, 38; 41; 42(87); 43; 44; 45, 46;
47; 48; 50 — neBeTHameceT Opos;

Crton0, Tun “HT+3”, Ne 35 — enqun Opoii;

Ctwn0, Tun “bT30°7, Ne 31 — enun Opoi;

Ctpa6, Tum “bT60°-5”, Ne 39 — enun Opoid;

[IpoBOHUK, TUTT ACO4OOmm2;

MBIHUE3aIUTHO BBXKE, C BrpaJeH! onTuyHu Biaanka, Turt OPGW, tun 40H49z;
MBIHUE3aIUTHO BBXKE, C BrpaJeHu onTUYHU BiaaHka, Turt OPGW, tun 20B42z;

CrychbIy OoT M.3.B. KbM 3a3€MUTENH, ChC CTOMaHEeHO Bhxke, Tul C70;

N3o0natopHu Bepuru — HOCUTEIIHU U OITbBATEIHU;

Bubporacurenu;

HIbsprobOpanu;

MocToBe;

Apmarypa,;

@yHIaMEHTH Ha CTOMAaHOPEUIEThYHU CTHI00BE — MOHOJIUTHU (JISITH) M MOHTaXHU (TOTOBH).

3a BCUYKH Marepuain C€ MNpCABUIKOA KBaJ'II/I(l)I/IIII/IpaH ACMOHTAX, a MNPOBOJHHUIUTEC CC

JIEMOHTHUPAT U HaBUBAT Ha OapabaH, C I1eJ1 MOBTOPHA yIIoTpeoa.

CJ'ICI[ ACMOHTAXKa, BCUYKHU MATCpUAJIU CC TPAHCIIOPTHPAT OO CKIIaJa Ha HHBECTUTOPA.

beronnuTe ocHOBHM Ha CT’bJ'I6OBeTe, MOHOJIMTHHU (J'ISITI/I), CC pas3komaBarT, H3BaXIAAT CC,

pa3duBaT ce MalIMHHO U CE€ TPAHCIOPTHUPAT BbB BHTPEIIHN HACUMHUIIaTa. M3konure ce 3apuBar.
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

beronnuTe ocHOBM Ha CT’bJ'I6OBeTe, MOHTAaXHHU (FOTOBI/I), CC pa3KoIlaBaT, MOYUCTBAT CC U CC

TpaHCIOPTUpAT 110 ckiajga Ha MHBecTuTopa. M3konute ce 3apuBar.

4. 30pasocioeru u 0e30nacHU YC1068Us HA MPYO

“3apaBociioBHM M 0€30MacHU YCIIOBHMS Ha TPy~ c€ ChCTaBs, Bb3 OCHOBAa Ha “3aKkoH 3a
3IpaBOCIOBHU W Oe3omacHu ycnoBusi Ha Tpyn , OO6H., [IB, Op. 124/23.12.1997 r., usm., Op.
98/14.12.2010 ., B cruta ot 01.01.2011 1.

4.1. Obe3onacaearne na npouzgoocmeernomo ovopyosane — Koo 01

En. mpoBoma Moke Ja mpeAM3BHKa IONaJaHe HAa Xopa IOJA HEIOMYyCTUMO BHCOKO
HaInpeKeHHe.

[Ipensmxaa ce U3MOI3BAHETO HA CTHJIOOBE, MOHTHUPAHE HAa NMPOBOAHUIUTE HA JOCTAaThYHA
BUCOYMHA, OCUTYpsABallla BEPTUKAJICH rabapuT 10 TEpEeHa U 3a3eMsIBaHe Ha CThJIOOBETE.

KbM KonmuuecTBeHaTa CMETKa 3a HACTOSIIUS NPOEKT, 3a pekoHcTpykuus Ha BJI 110 kV,
U3BOJ ,,3HAMEHOCEIl”’, ca TPEIBUICHH MPEHOCUMHU TpU(BA3HH 3a36MHUTEIH, KaTo JONMBIHUTCITHA

CpezcTBa 3a 00e30macsiBaHe Ha TIPOU3BOJICTBEHOTO 000PYIBAHE.

4.2. Cpeocmea 3a unousuoyaana sauwuma — Koo 10

TakuBa cpencTBa He ce mpeaBmxaAaT. Jla ce U3nmoa3Bar JaJieHUTe KbM ChIIECTBYBAIUS €Jl.
MPOBOJ.
[Ipe3 BpemMe Ha ekcruioaramusaTa TpsOBa ga ce cma3BaT WHCTpyknuute 1o bXTIIB,

ChCTaBeHH U 07100peHu oT cuctemara Ha "MUHU MAPULIA-U3TOK” EA/I.

5. Onaszeane u ¢v3nPOU3E00CME0 HA OKOJIHAMA cPeda

En. cbopBbKEHHETO, YMETO W3rpakJIaHe ce€  TPEABIKIa B TO3W IPOCKT, MOXKE Ja
MpeIU3BHUKA CIIEHUTE BPEAHOCTH 3a OKOJIHATA Cpefa:
®  CIEKTPUYECKH IOJIEeTa;

® MAr"HuTHMH II0JICTA,

@ "MHHIIPOEKT" EAJl
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

e HapymiaBaHe Ha JaHamadra.

a) Enekmpuuecku nonema

Enexrpuueckure nosera ousar:

v/ HHCKOYECTOTHHU - ¢ yectoTa 10 10 kHz;

(\

paanuoYecToTHH - ¢ yectoTa 10 300 MHz;
v’ CBpPBX BHCOKOUYECTOTHHM - ¢ dectota 10 300 GHz.

B ypenoutre nHucko u Bucoko Hampexkenue no 400kV c¢ gecrora 50Hz, ce cwm3maBar
HUCKOYECTOTHHU EJIEKTPUUYECKH MosieTa. Bb3AeiiCTBUETO HA €JIEKTPUUYECKOTO IMOJIE BbPXY UOBEKa
3aBUCH OT MHTCH3UTETa (HAPErHaTOCTTa) Ha TOBa moje. Ejxexrpudyecku nmojera ¢ MHTEH3UTET IO0-
MaabpK OoT SkV/m He oka3BaT BpeAHO BB3JICUCTBHE BBPXY XOpaTa W KMBOTHHUTE. VIHTEH3UTET Ha
EJIEKTPUIECKOTO TMOoje ChC CTOMHOCT SkV/m Moxe na Oble JOCTHTHAT CaMO B €IEKTPUYECKH
ypen6u ¢ Hanpexxenue Han 400kV u yectora S0Hz.

PasrnexnanusaT B mpoekTa enekTporpoBon e ¢ HampexeHue 110 kV u yecrora 50 Hz u
Ch3/IaBAHOTO OT HETO HHCKOYECTOTHO EJICKTPHUUYECKO IOJ€ MMa MHOTO MO-MalbK HHTEH3UTET OT
nomyctumara HopMma 5 kV/m. ToecT eneKkTpuyecKOoTO IMOoje Ha €JIEKTPONpPOBOjA, HSIMa BPEIHO

BB3JIcHiCTBHE BBPXY XOpaTa U OKOJIHATa cpeaa.

0) Maznummno nosue

[Ipenenno nomycTuMaTa HopMa 3a MarHuTHH nosteta ¢ H = 500 oepmiena u ce n3uucisiBa mo
dbopmynara:

H =L,A/m,
2.7.R

3

karo 1 oepweo = & =79,584/m, KbIETO:

4.7
H - uHTEH3UTET HA MOJIETO;
I - Tox Ha mpoBOTHUKaA, [A];
R - pascrosHME OT WM3TOYHWKA 10 TOYKaTa, B KOSATO CE€ OMpeNess WHTEH3WBHOCTTA Ha

MarHMuTHOTO MoJje, [m].

3a pasriexaaHus eleKTPONpPOBOJ, MUHUMATHOTO PAa3CTOSHHUE OT MPOBOJHHUKA IO 3EMSTa,

cerinacio HYEVEJI e R=7m.

@ "MHHIIPOEKT" EAJl
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

2
MakcuManHo JOIyCTUMOTO TOKOBO HaToBapBaHe 3a nposogHuka ACO400 mm” e 820 A.

H _ 820 _ 18,764/ m
2.7
H = ;i’;g = 0,230epweda

0,23 oepweoa < 500 oepuieoa

MarauTHOTO I0JIe Ha Pa3rJIekTaHUs eISKTPOIIPOBO] HE OKa3Ba BPEAHO BB3/ICHCTBUE BHPXY
dropara u payHara.
C mocrtaTpbyHa 3a MpakTHUKaTa TOYHOCT, 32 CHJIOBM ypenOu ¢ Hampexenue 0 400kV u

yecrora S0Hz moxe Aa HE B3CMaMC IMPEABU/ BIUAHUCTO HA MArHUTHOTO ITOJIC.

8) Jlanowagpm

Tpacero Ha eneKTpPOIpoBOJAa MHHaBa IO HeoOpaboTBaema M 0OpaboTBaema 3eMs U HE
3acsra 3eMU OT AbP>KaBEH FOPCKHU (POHI.

Wsrpaxnanero Ha en. MpoBOJa HM3KMCKBAa HampaBaTa Ha HM3KONMM 3a (yHIaMEHTH Ha
cTha00BeTE. 3eMHUTE MacH C€ M3KONaBaT CEJIEKTHMBHO KATO XyMYCHHUS XOPHM30HT C€ 3aJeliil U ce
pa3cTuiia U MOAPABHABA BbPXY NMPUIIEKAIINS TEPEH, ClIe] 3apUBaHE Ha OCHOBHUTE Ha CTHJIOOBETE C
ocTaHajaTa MpbCT.

EnexrponpoBoaure ¢ Hanpexxenue 110 kV He cb3naBat BpeHH BB3CHCTBUS BBPXY XOpaTa,
¢opata u payHaTa v He HapyIIaBa JaHaAmadTa.

Yact “Enextpoekosorus” € H3roTBeHa CbIIacHO u3uckBaHusita Ha bBJIC-14525-78 u
HOPMUTE 3a 3allluTa OT BPEIHO BIUSHUE HA €IIEKTPOCHOPBKECHUATA, TAaJICHU BbB “Bpennu nenctBus

Ha €JIEKTPUYECTBOTO U 3a1uTa oT TAX~ - 1978 1.

1V. OCOBEHOCTH IIPH PA3IIPE/IEJIEHUETO HA CTB/IBOBETE H IIPH
H3IB/IHEHUHETO HA CMP

1. _Paznpedenenuemo Ha cmvioogeme no _HAOAbICHUA _npodun € HANpaBeHO 3a

MPOEKTHUTE KIMMATUYHU YCJIOBUSA, TpPU CMa3BaHE HEOOXOAMMHTE TabapuTh A0 TepeHa H
npecuuyanuTe chopbikeHus, cbriacHo HYEVEJL, or 2004 r. Ilpu pasnpeneneHUETO Ha HOBUTE

CTBHJIOOBE ca B3eTH npeaBu CJICAHUTC 00CTOSITENICTBA:

@ "MHHIIPOEKT" EAJl
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Obsacnumenna 3anucka

Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MUHH MAPHIIA-U3TOK'" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 u3MOUHAMA Yacm HA HAXOOUU{EmO

» npu (GYHAMPAHETO HA €IHMH CTHIO, CTHIIKATa My Ja € B TPAHUIMTE CaMO Ha €IMH MO3EMJICH
HMOT;

» TPECHYaHeTO Ha CHUICCTBYBAIIW BB3IYLIHM JIMHUU J1a CE U3BBPIIBA O€3 TE3H JIMHUM Ja Ce
PEKOHCTpYyHpaT;

» 0COOCHOCTHTE Ha TepeHa.

2. IIpu uznwvanenuemo na CMP mpsadea 0a ce uma npeosuod cjieOHOmo:

N3mectBanero Ha BJI 110 kV “3namenocer” me O0bJe U3MBJIHEHO M3ISUIO IO HOBO Tpace,
Taka 4e € Bb3MOKHO ocHOBHaTa yacT or CMP no Hest na Ob1at u3nbiiHeHn 0e3 u3kinouBane Ha BJI
110 kV.
3a ma Obae MHUHMMATHO BpeMETpaeHeTO Ha u3kiouBaHeTo Ha BJI or Hampekenue, 3a
M3MECTBAHETO U € MpeABHACHA W3IS0 JOCTaBKa HAa HOBHU MaTepuaiu. V3kiroueHue MpaBsT
€AMHCTBEHO (a30BUTE MPOBOTHUIM B MekAycThiaOue NeNe [25, cbmr.+26, HOB]|, KBIETO €
npeABucHa ynorpedaTa Ha CHIIECTBYBAIIUSA MPOBOAHUK. [Ipy eBEeHTyalHM BB3MOXKHOCTH 3a TO-
MPOIBDKUTENIHO M3KItouBaHe Ha BJI, B 3aBHCHMMOCT OT BpeMETpacHETO Ha M3KIIOYBAHETO, €
BB3MOKHA TOBTOpPHA YMoTpeba Ha TOAHU MaTepuainu oT cbilectByBamara BJI. B to3u ciyuaii e
HEOOXOUMO cJie/l JEMOHTaxa Jla ObJie HampaBeHa OLIEHKAa Ha ChCTOSHUETO UM, CJIENl KOeTO Ja ce
Jajie pa3pelieHue 3a BrpaJ1aHeTo UM B HOBUSAT y4acThK Ha BJL.
[Ipu m3nbnuenne Ha CMP crnenBa na ce mmaT MpeaBH] CICTHUTE OCOOCHOCTH W pej Ha
MOHTa)XHHUTE pabOTH:
a) npenu u3kaouBane Ha BJI 110 kV “3namenocerr” oT HanpekeHHE:
v/ LSAJI0CTHO M3rpaXkaaHe Ha cThiaboBHaTa guHMs Ha BJI ot cTei6 Ne 28, HOB 10 ¢THa6 Ne 57,
BKIIFOUUTEITHO peryjupaHe Ha (pa3oBUTE MPOBOJHUIIN U M.3. BBKETA;
v (pyHIMpaHe W W3MpPaBsSHC HA BCHYKA HOCHTEIHH CThIOOBe - NeNe 27 wu [58+64],
BKJIFOUMTETHO M MOHTQX Ha BCHYKU HOCUTEITHH U30JIaTOPHU BEPUTH HA T€3U CTHIOOBE;
v Qynaupane Ha CcTHI0A, KOMTO Ce BrpaXkaa B ChHIIECTBYBABAIIOTO MEKIYCThiaOue NeNe [26,
ChIIL.+27, CBIII. |, CTII00sBaHE CHIUS HA TEPEHA U TIOJITOTOBKA 32 M3MPABSHETO MY,
v/ U3TErjsHEe Ha MPOBOAHUIIUTE M M.3. BBKETa B OIbBATEIHM IoyeTa [26, HOB+28, HOB] U
[57, HOB+65(49), cbm.];
0) cinen uskimouBane Ha BJI 110 kV “3namenocer” ot HanmpexeHue:
e JIeMOHTaX Ha (pa30BHTE MPOBOJHUIIM B OMBBATEIHOTO IOJI€, B KOETO IIle OBJe BrpajieH

HOBMSIT BIJIOB CTHJIO 3a u3MecTBaHeTo Ha BJI - No26, HOB;

@ "MHHIIPOEKT" EAJl
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Ilooobexm: Hzmecmeane na BJI 110 kV ”3namenoceuy”

"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
padomu 6 U3MOUYHAMA YACHM HA HAXOOUWEmO

e JIeMOHTAaX Ha CTHJIO Ne 26, ChbIIl;

e u3MpaBsHE HA CTHJIO Ne 26, HOB;

e PasBuBaHe, peryiupaHe ¥ MOHTaX Ha MPOBOJHHUIIUTE U M.3.B. B OITBBATEITHO IOJIE MEXKIY
cthyiboBe NeNe [25, bl +26, HOB];

e Perynupane Ha MPOBOJHUIIMTE B OMBBATENHO MOJIE MEXIY cThiOoBe NeNe [26, HOB.+28,
HOBJ;

e JleMOHTa)X Ha MPOBOAHHUIIMTE U M.3.B. MEXAy CThIOOBe [48, cbil.~65(49), cbul],
BKJIFOUHTETHO MOCTOBE M HEHY)KHATa apMarTypa;

e MoHTax Ha NMPEABUICHUTE M30JATOPHU BEPUTH M apMaTypa Ha cThIO 65(49), chil. u
perynupaHe Ha HOBUTE (Beue M3TETJICHW) MPOBOIHHIIM U M.3.B. B HOBOTO OI'BBATEIIHO
noje [57, HoB.+65(49), cbi.].

MOHTa)XHUTE U JCMOHTAXHH pa0OTH 110 HOBHUTE M.3. BBKETA IIE CE M3ITBJIHIBAT YCIIOPETHO

M aHAJIOTMYHO Ha TC3H 110 (ba?:OBI/ITC IMPOBOJHUIIH.

CbCTABHJI:.................

/mnxk. C. TpaiikoBa/
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"MHHHU MAPHIIA-U3TOK" EAJ] (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

- Ppasnonodcena npeo hponma Ha 600eHe HA MUHHUME
pabomu 6 U3MOUYHAMA YACHM HA HAXOOUWEMO
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Konuuecmeena cmemka 3a CMP

m "MUHH MAPHI[A-U3TOK" EAJT

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na ,Munu Mapuya-uzmox” EAJ]),
Dasznonoxcena nped hponma Ha 600ene HA MUHHUME PAOOMU 6 UIMOUHAMA YACH HA HAX0OUUemo

1ll. KOJIM9ECTBEHA CMETKA 3a CMP

hEITE BUJIOBE MATEPHAJIM U PABOTH P | e
pen MsIpKa
1 2 3 4
Enexmponpoeod 110 kV, u3600 ,,3namenocen” 34C0400mm>+OPGW - uzmecmeane
1. MOHTA’KHU PABOTH

1. | Hukerax u kapupane Ha uzkor 3a ocHoBu Ha CPC o 400kV km 9,832
2. | lnanupane m3komu Ha pyamamentu, 3a CPC no 400kV, B paBHUHEH TepeH op. 39
3. Hanpasa nHa uskon 3a ocioBu Ha CPC,110kV — 80% marmmnaHO m’ 1509,92
4. | Cwuo, 5o 20% prpuno m’ 377,48
5. | locraBsiHe, MOHTaX ¥ HUBeNHpaHe Ha roToBU QyHmamentH, Tan ®1I-1-A, 3a CPC 110kV, 3a 3apaBa mousa - | KOMILI. 31

4 Opost KOMIUIEKT
6. JlocTaBka Ha rOpHUTE KOMILI. 31
7. | llocraBsiHe, MOHTaXX W HUBeNMpaHe Ha rotoBu PynHmamentu, Tun P@1I-18-A, 3a CPC 110kV, 3a 31paBa nousa - | KOMILI. 5

4 6post KOMIIJIEKT
8. JlocTaBka Ha ropHUTE KOMILI. 5
9. [TocraBsiHe, MOHTaX W HHUBeNIUpaHe Ha rotoBu pynmamentu, Tun ®2I-9.1-A, 3a CPC 110kV, 3a 3apaBa mouBa - | KOMILI. 3

4 6post KOMIIJIEKT
10. | /locTtaBka Ha ropHuTE KOMILI 3
11. | 3apuBaHe u TpamboBaHe Ha NpbCT B ocHOBH Ha CPC, ¢ MoTOpHAa TpaMOOBKa m’ 1697,6
12. | Pa3xBbpiisiHE HA IPBCT m’ 189,21
13. | HocraBka na CPC, 3a 110kV, 3aBapoyHa KOHCTPYKIUSI, C TPUBI'BIHO PA3MOJIOKEHUE HA MPOBOAHHUIIUTE, THUII t 25,87

“HT13” — 13 6p. x 1,99 t/6p.
14. | Cwmmio, Ho T “HT16” — 11 6p. x 2,408 t/6p. t 26,488
15. | Comio, Ho T “HT19” — 5 6p. x 2,791 t/6p. t 13,955
16. | Cwiio, Ho Tin “HT22” — 2 6p. x 3,357 t/6p. t 6,714
17. | Comio, Ho THH “13'BT30°” — 3 6p. x 3,7146 t/0Op. t 11,1438
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" " Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na ,Munu Mapuya-uzmox” EAJ]),
A MHUHH MAPHIA-H3TOK™ EAZL Ppaznonodxcena nped ponma Ha o0eHe HA MUHHUME PAGOMU 6 USMOUHAMA YACH HA HAX0OUW|EemO

1 2 3 4
18. | Couio, Ho Tun “16bT30°” — 1 6p. x 4,3896 t/Op. t 4,3896
19. | Como, HO THH “19BT30°” — 1 6p. X 5,0106 t/6p. t 5,0106
20. | Cobumo, Ho Tun “13'bT60°” — 1 Op. x 4,901 t/Op. t 4,901
21. | Como, Ho T “16bT60°” — 2 6p. x 5,831 t/6p. t 11,662
22. | Usnpassine na CPC no 400kV, mammuHo t 110,134
23. | llouncTBaHe (OCTBPrBaHe) pbhKJaa OT METAIHU NOBBPXHOCTH m’ 392,17
24. | TpukpaTHO HaHACsIHE HA aHTUKOPO3UOHHO nokputue no yreppaeHara ot HEK-EAJI I.LMBH cuctema 01 m’ 5348,2
25. | MonTax Ha CPC 3a 110kV, tun “HT13” op. 13
26. | Copmo, HO Tun “HT16” op. 11
27. | Cpumo, HO Tun “HT19” op. 5
28. | Couio, HO THn “HT22” op. 2
29. | Cpmo, HO TH “13'BT30°” op. 3
30. | Cwo, HO Tun “16b5T30°” op. 1
31. | Como, HO THI “19BHT30°” op. 1
32. | Cobio, Ho TN “13'bT60°” op. 1
33. | Cpmo, Ho Tun “16bT60°” op. 2
34. | MonTax Ha Tabenku “OX”, Bppxy CPC no 400kV op. 39
35. | Homepupane u natupane Ha CPC, no 400kV op. 39
36. | HannuceaHe aucneyepckoTo HauMeHOBaHUe Ha n3Boja Bbpxy CPC op. 39
37. | Ilpenomepupane Ha cbiiecTByBamu CPC op. 12
38. | Hampaga 3a3emsienue Ha C.P. cThJI0, ¢ 1Ba Kosa OT npodusiHa cToMaHa op. 39
39. | Hampasa Bpb3ka Mexy CTHI0A M 3a3€MHUTEINSI, C KpbIa cromaHa K10 op. 39
40. | MonTaxk 1 okauBaHe Ha HOCHTEIHA M30JaTOpHa Bepura, 3a 110kV, tun “EH”, 3a mpoBOAHMK, THII ACO400mm2, op. 93

OKOMIUIEKTOBaHa ChC ceieM enementa, tun "[1C120B", MmamumHHo, B paBHUHEH TEPEH
41. | JlocTaBka Ha chlara op. 93
42. | JlocraBka Ha usonaropu, tun “I1C1205” op. 651
43. | JocraBka Ha KJiemMa, HOCUTEIHA, T1yXa, 332 MPOBOJIHUK ACO400mm”’ op. 93

Konuuecmeena cmemka 3a CMP
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Konuuecmeena cmemka 3a CMP

A "MUHH MAPHI[A-U3TOK" EAJT

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na ,Munu Mapuya-uzmox” EAJ]),
Dasznonoxcena nped hponma Ha 600ene HA MUHHUME PAOOMU 6 UIMOUHAMA YACH HA HAX0OUUemo

1 2 3 4
44. | MoHTax Ha JOJKUA U CHEMaHe Ha MPOBOJIHUK JI0 400mm? op. 93
45. | MonTaxk ¥ OKayBaHE Ha OINbBATEIIHA M30JaTOpHA Bepura, 3a 110kV, tun “EO”, 3a mpoBOAHUK, THIT ACO4OOmm2, op. 51

OKOMIUIEKTOBaHa ¢ oceM enemenTa, Tun “11C120b6”, MmalmmHHO, B paBHUHEH TEPEH
46. | JlocraBka Ha rOpHUTE op. 51
47. | JocraBka Ha uzonaropy, tun “TIC1205” op. 408
48. | JlocTaBka Ha MUCTOJIET 32 NPOBOJHHUK, TUIL ACO400mm° - IIPECOB op. 51
49. | MowuTax na moctose, npecow, 3a mpoogunk, T ACO400mm”, B paBHUHEH TEPeH op. 27
50. | IloaroroBka 3a MOHTaX Ha NPECOBU KOHTAKTHU ChEANHECHUS op. 27
51. | JloctaBka u MOHTaxX Ha UIbpKoOpaHu, 3a HocutenHu CPC — 3 Opost KOMIIJIEKT KOMILIL. 31
52. | Pa3BuBaHe, peryiupaHe M MOHTAXX Ha TPUIIPOBOJHA JMHUSA, C IMPOBOJHHUK, THII ACO400mm’, MamwuHHO, B km 9,442
paBHUHEH TEPEH
53. | Ceino, HO 6€3 CTOMHOCTTA HA MPOBOITHUKA km 0,390
54. | Jlocraska n MmouTax Ha Bu6poracuremy, tun “I'BH-5-30”, 3a nposoauuk, i ACO400mm” op. 237
55. | IlogroroBka 3a u3npaBsiHe Ha CTHIO B OJIU30CT 10 JTUHMS 0] HATIPEIKEHHE op. 11
56. | [loarotoBka 3a U3TErJsiHE HA JIMHMSI HAaJl CbOPBKEHHE op. 21
57. | Uskon u npemectBane 41 10 100m, 3eMHu Macu ¢ Oynaosep, npu yrexHeHu ycnoBus <<01-04-058>> 3a BpemeHHU m’ 4212
BTHIA
58. | IloaroroBka 3a npukausaHe Ha HoBa B.JI. 3a B.H. op. 1
59. | Pa3puBane Ha 3eMHM Macu ¢ Oyno3ep M.C. )
60. | Hampasa Ha npoceku, U3cuyaHe Ha TPYAHO NIPOXOAUMa ropa m’ 2928
61. | Pa3BuBaHne, perynupane 1 MOHTaX Ha €IHONPOBOJHA JIMHUSA, ¢ TpoBOAHUK, THI OPGW, Tun 40H49z, MmamuuHO, B km 4,470
paBHUHEH TEPEH
62. | JloctaBka Ha chIiaTa km 4,470
63. | Pa3BuBaHne, perynupane 1 MOHTaX Ha €IHOIPOBOJIHA JINHHUS, C TPOBOAHUK, TUII OPGW, Tun 20B42z, mamuuHO, B km 5,920
paBHUHEH TEPEH
64. | JloctaBka Ha chliaTa km 5,920
65. | JloctaBka u MOHTaX Ha OCHOBA (OTOpa) 3a HOCUTETHA KJIEMa — 32 HOCUTEJIHH CThJI0O0BE op. 31
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Konuuecmeena cmemka 3a CMP

m "MUHH MAPHI[A-U3TOK" EAJT

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na ,Munu Mapuya-uzmox” EAJ]),
Dasznonoxcena nped hponma Ha 600ene HA MUHHUME PAOOMU 6 UIMOUHAMA YACH HA HAX0OUUemo

1 2 3 4

66. | locraBka M MOHTaX Ha HocuTenHO okauyBaHe 3a OPGW — HocurenHa kiema, CbC 3allUTHA CHOUpana 3a | KOMIUL 31
BUOPOTACUTEN U 3a3€MUTEJIEH MOCT

67. | HocraBka u MOXTaxk Ha ombBarenHa kiema 3a OPGW, c aBa Opost ycykaHH OCMOPKH — KOMIUIEKT 3a JABOWHO | KOMILI. 8
OITbBATEJIHO OKAYBaHE, HAa OI'bBATEIIHU CTHIOOBE

68. | JocraBka u MOHTa)XX Ha OIrbBaTENHO OKayBaHe 32 OPGW, (eAMHUYHO), ChC 3alllMTHA CIIUpalia 32 BUOPOTACUTENH U | KOMILI. 18
3a3€MHUTEJIHU MOCTOBE

69. | /loctaBka U MOHTaX Ha BUOPOTaCUTENN, KOMIUIEKT C apMaTypHU YacTH KOMILIL. 43

70. | HJocraBka u MOHTax Ha chenuHuTenHa KyTtus (Joint Box), nBynmbTHA, cbC 3a3eMHUTETHH MOCTOBE U (PUKCUPALIH | KOMILI. 2
KJIEMU

71. | MonTtax Ha 3a3emiueHne 328 OPGW Ha HOCHUTENHHU CTHJIOOBE, KOMIUIEKT C apMaTypPHH YacTH KOMILI 31

72. | Cpi1o, HO Ha OITBBATEIHU CTHIOOBE KOMILI 18

73. | MonTtax Ha ¢pukcupanm kiaemu 38 OPGW op. 16

74. | CrutaiicBaHe Ha onTHYeH Kabed, ¢ 24 ONTUYHU BJIAKHA B ChEIUHUTEIHA KyTHS op. 4

75. | HocraBka 1 MOHTaXX Ha CTOMaHEHO-IIOIIMHKOBAHO Bbxke, TUI C-70, 3a CIyChIM KbM 3a3€MHUTENIN U CBBP3BAHETO MY m 1149
C TAX

76. | JlocTaBka 1 MOHTa)X Ha KaOeJIHU OOYBKM 32 HA CTOMaHEHO-IOUMHKOBAHO Bbxke, ThI C-70 op. 80

77. | HocraBka m MoHTax Ha 6onroBe (M10/M12) op. 80

78. | HampaBa Ha ckoOH 3a pHKpENBaHe Ha CIIYChK, KbM CTHJIOOBETE op. 480

1.1. Konmpoanu npogepku u usnumaHus
1. W3mepBaHe CbIPOTUBICHUETO HA €IMHUYEH 3a3€MUTEN op. 39
2. | Vi3mepBaHe Ha ONTUYHO 3aTUXBaHE Ha 24 ONTHYHU BJIAKHA B ChEUHUTEIHA KYTHSI op. 4
2. IEMOHTAKHH PABOTH

1. JemonTtax va C.P. ctea6, Tun “HT16”, ot dynnamenT, mammaHO — 2 6p. x 2,408 t/0p. t 4,68

2. Cwmmio, Ho Ti “HT” — 19 6p. x 2,195 t/6p. t 41,705

3. Cwiio, Ho T “HT+3m” — 1 6p. x 2,555 t/6p. t 2,555

4. Cwio, Ho THH “bT30°” — 1 6p. x 4,789 t/6p. t 4,789

5. Cwmmio, Ho THN ““BT60°-5” — 1 6p. x 4,4215 t/0p. t 4,4215

6. | Jemonrax Ha C.P. cTp10, TUn “HT16” op. 2
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Konuuecmeena cmemka 3a CMP

A "MUHH MAPHI[A-U3TOK" EAJT

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na ,Munu Mapuya-uzmox” EAJ]),
Dasznonoxcena nped hponma Ha 600ene HA MUHHUME PAOOMU 6 UIMOUHAMA YACH HA HAX0OUUemo

1 2 3 4

7. Cpio, HO Tl “HT” op. 19

8. | Cemo, o T “HT+3m” op. 1

9. Cpimo, HO THO “BT30°” op. 1
10. | Cbmo, HO Tun “bT60°-5” op. 1
11. | JlemonTax Ha n3onaropHa Bepura, Hocutensa, tun “EH”, cve cenem enemenra, tumn [1C120b op. 66
12. | JlemoHTax Ha u301aTOpHA Bepura, onbBarenna, Tun “EO”, ¢ ocem enementa, Tun [1C120b op. 15
13. | AeMOHTaxx Ha €IHONMPOBOJHA JIMHUS, C MIPOBOJHUK, THUII ACO4OOmm2, MAIIIMHHO, B PAaBHUHEH TEPEH, C HABUBAHE km 22,194

Ha 6apabaH, C 11eJ1 TOBTOpHA ynoTpeba

14. | Hanpasa Ha u3KOIl 3a pa3KpuBaHE HA OCHOBU m’ 622,575
15. | 3apuBaHe Ha W3KON, MAIIMHHO m’ 622,575
16. | M3BaxxnaHe, IeMOHTHpAHE HA OCHOBH, C YETHPU Kpaka, MOHOJIUTHU (JIITH), MATUHHO KOMILI 22
17. | Pa36ouBane Ha 6€TOH B OCHOBH, MAIlTUHHO m’ 122,39
18. | M3BaxxnaHe, neMOHTHpaHE HA OCHOBH, C YETHUPU Kpaka, MOHTaXHH (FOTOBH), MATTHHO KOMILT 2
19. | V3Bo3BaHe Ha AEMOHTHPAHU OCHOBH, Ha pa3CcTosiHKE 10 15 km, 10 BHHIIIHY HACUIIHIIA t 309,4849
20. | V3Bo3BaHe Ha IEMOHTUPAHU OCHOBH, Ha pa3cTostHue 10 15 km, 10 ckiiaga Ha MHBECTHTOpA t 21,206
21. | JlemoHTaX Ha MOCTOBE, IO 400mm? op. 9
22. | Jlemonrtax Ha BubOporacutenu, tum ,,l BH-5-30¢ op. 147
23. | JemoHTaxx Ha nrbpkoOpaHu op. 60
24. | TpaHcnopT Ha JeMOHTHpaHU MaTepuau, Ha pazcTosHue 10 10 km, 1o ckiasa Ha HHBECTUTOpA t 91,9677
25. | demMoHTaxX Ha eqHONPOBOAHA JUHUA, ¢ npoBogHUK, Tunl OPGW, tun 40H49z, mamuHHO, B paBHUHEH TEPEH, C km 1,95

HaBHBaHEe Ha 6apabaH, C 1eJ TOBTOpHA ynoTpeda

26. | Coemo, Ho THH OPGW, T 20B42z km 5,92
27. | JlemoHTa)X Ha HOCHTEIIHO OKa4YBaHEe, SIMHNUYHO, 32 HOCUTEIHU CTHI00BE KOMITII. 22
28. | JlemoHTaX HA OIBBATEIIHO OKAYBAHE, CAUMHMYHO, 32 OITbBATEIIHU CTHJIO0OBE KOMILI. 6
29. | JleMoHTax Ha BUOpOracUTENIN KOMILIL. 42
30. | JlemonTtax Ha chequHuTenHa KyTus (Joint Box) , AByNbTHA, ChC ChETMHUTEIIHU MOCTOBE M (PUKCUPALIU KIEMH op. 2
31. | HemonTax Ha onopa (OCHOBA) 32 HOCUTEIHU KJIEMH op. 22
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Konuuecmeena cmemka 3a CMP

I I Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na ,Munu Mapuya-uzmox” EAJ]),
A MHUHH MAPHIA-H3TOK™ EAZL Ppaznonodxcena nped ponma Ha o0eHe HA MUHHUME PAGOMU 6 USMOUHAMA YACH HA HAX0OUW|EemO

1 2 3 4
32. | JleMoHTax Ha ombBaTeNHA KJIE€Ma C JIBa Oposi yCyKaHU OCMOPKH — KOMIUJIEKT 3a JIBOMHO OMbBATEITHO OKauBaHE Ha op. 2
OIbBATEIHH CTHJIOOBE
33. | JlemoHTax Ha cryChlM, ¢ NpOBOJHHUK, TUI C-70, KbM 3a3eMIICHUE m 677,76
34. | TpancnopT Ha JEMOHTUPAHHU MaTEpHUaH, Ha pa3cTossHue 10 10km, 10 ckiIana Ha HHBECTHTOPA t 4,858
[ @5 ' v:1:37 §) £

/muxk. C. TpaiikoBa/
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Konuuecmsena cmemra 3a NbpPBOHAYUATHO ob3asedcoane

m "MUHH MAPHI[A-U3TOK" EAJ]

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo ¢pponma na 600eHe HA MUHHUME PAOOMU 6 U3MMOUHAMA YACH HA HAXOOULEmO

I12. KOJIMYECTBEHA CMETKA 3a nvpeéonauanno 003aeercoare

Ne o HANMMEHOBAHUE Ennn. KoaunuecTBo
pen MsIpKa
1 2 3 4
1. JlocTaBka Ha mpeHOCUMU TpUha3HU 3a3EMUTENN op. 2
(@4 s ¥21:3/ A) 3N

/muax. C. TpaiikoBa/
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IIpunooicenue No3

A "MHHH MAPHUI|A-U3TOK" EA/]

Ilooobexkm: Hzmecmeane na BJI 110 kV’3uamenoceu’
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ),

"y

paznonoxycena nped ponma Ha o0eHe HA MUHHUME
pabomu 6 u3mMOUHAMA 4acm HA HAXO0OUW|Eemo

1I3. CHEHH®UKAIIUA HA MATEPUATUTE

Ne HaumenoBanmue Msipka| Kk-Bo
1 2 3 4

1 |T'BO3JEHU kg 2,93
2 JIETBU HAMOBMH I KAU. m’ 0,98
3 |TPEJY BUYEHU m’ 0,29
4 BOsI BJIAJKHA kg 7,07
5 |IISICBK HOJIOXKEH m’ 82,05
6 OYHJIAMEHT 3A CPC 110kV TUIT ®IT-1-A K-T 31,00
7 OYHJJIAMEHT 3A CPC 110kV TUIT ®1T"-18-A K-T 5,00
8 OYHJIAMEHT 3A CPC 110kV TUIT ®2I"-9.1-A K-T 3,00
9 CP CThJIb TUIT HT13 /1BP.-1.99t/6p. t 25,87
10 CP CThJIb TUII HT16 /1B6P.-2.408t/6p. t 26,49
11 CP CTBbJIb TUII HT19 /1BP.-2.791t/6p. t 13,95
12 CP CTbJIb TUII HT22 /1BP.-3.357t/6p. t 6,71
13 CP CTbhJIb TUII 13’ T30 /1BP.-3.7146t/6p. t 11,14
14 CP CTbJIb TUII 16 T30 /15P.-4.3896t/6p. t 4,39
15 CP CThJIb TUIT 19bT30 /1BP.-5.0106t/6p. t 5,01
16 |CP CTBJIb TUII 13BT60 /16P.-4.901t/6p. t 4,90
17 CP CThJIb TUII 16 bT60 /1BP.-5.831t/6p. t 11,66
18 AHTHUKOPO3MOHHO ITOKPUTHUE CUCTEMA 01 HEK-EAJI II.MBH kg 2085,80
19 IIAMBU M 6 mm op. 312,00
20 TABEJIKA ,, OX ,, op. 39,00
21 BOJITOBE M 6X20 mm op. 156,00
22 BUTYM kg 3,90
23 EJI.LEHEPI'A kWh 78,00
24 |BBXE ITOIITMHKOBAHO IIC 50 mm? kg | 117,00
25 | EJIEKTPOJU kg 78,00
26 CTOMAHA OBJIA kg 555,75
27 BOJITOBE ITOUMHKOBAHU C I AVKU U LLIAUBU op. 39,00
28 MWHUYM K-T 2,76
29 TITMPOHU kg 3,90
30 CTOMAHA TTPOD®UIIHA kg 446,16
31 YEMBEP 40/4 TIOLITUHKOBAH kg 136,50
32 CKOBA IIKOM 1 1/2" op. 156,00
33 KJIEMU TOKOBU op. 78,00
34 TPBBA 11/2"2,5m kg 109,20
35 BOJIT M 16X50 MM TTIOLIMHKOBAH op. 78,00
36 BEPUT'A U30JIATOPHA HOCUTEJIHA ACO 400mm? op. 93,00
37 N30JIATOP TUIT TIC120 b op. 1059,00
38 KJIEMA HOCHUTEJIHA TJIYXA ACO 400mm?> op. 93,00
39 |BEPUI'A U30JIATOPHA OII'bBATEJIHA ACO 400mm® op. 51,00

TIMCTOJIET 3A OITEBATEJIHA U30JIATOPHA BEPUT'A 3A AC
40 6p. | 51,00
ITPOBO
41 |OATPOHU 6p. | 162,00
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Ilooobexkm: HUzmecmeane na BJI 110 kV’’3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

IIpunooicenue No3

1 2 3 4
42 |KJIEMA CbEJIMHUTEJHA 6p. | 27,00
43 | BEH3UH ke 0,54
44 | BA3EJIMH TEXHUYECKH ke 0,54
45 | KOHITM 3A FbPCAHE ke 0,14
46 | LLIKYPKA (TJIACITIATIMP) HA JINCTA m 0,27
47 |KUT MACJIEH ke 0,14
48 |PA3ZPEMTEI ke 0,14
49 | 1301 [IOKPUTHE 3A 3AILIUTA OT ITTHLIN-3BP. 6p. | 31,00
50 |IPOBOIHUK ACO 400mm’ ke |49015,31
51 |rpEC. ke | 442,44
[IPOBOJIHMK THUIT OPGW, THIT 40H49Z , ChOPHKEH C 24
&2 onmqﬁn BJIAKHA ’ ’ m | 4470,00
s3 | IPOBOJIHUK THIT OPGW, THIT 20B42Z , ChOPBIKEH C 24 o | 5920.00
OITUYHU BIIAKHA :
54 |OCHOBA (OITOPA) 3A HOCHUTEJIHA KJIEMA 6p. | 31,00
55 |HOCHUTEJITHO OKAUBAHE 3A OPGW k-t | 31,00
56 | OILBATEJIHA KJIEMA 3A OPGW C 2 BP. YCYKAHU OCMOPKU | 6p. 8,00
57 | OITbBATEJIHO OKAUBAHE (EJIH.) 3A OPGW EJIMHUYHO kT | 18,00
58 | BUBPOI ACUTEJI TUIT CTOKBPHJIK k-T | 280,00
CBHEAVHUTEIHA KYTHUS (JOINT BOX), IBYITTHA, 3A3EM.
59 K-T 2,00
MOCT
60 |KJIEMA TOKOBA 6p. | 49,00
61 |CTOM. IOIIMHKOBAHO BHXKE m | 4870
62 | OBYBKU KABEJIHU 6p. | 98,00
63 | BBKE CTOM. IOIIMHKOBAHO C-70 m | 1149,00
64 |KABEJIHU OBYBKH 70mm> 6p. | 80,00
65 |BOJITOBE M10 C TAMKNU 6p. | 80,00
66 |BOJITOBE M12 C TAMKHU 6p. | 80,00
67 | CKOBU 3A TIPUKPEIIBAHE HA CITYCHK KbM CP CTHJIBOBE 6p. | 480,00
68 |KEPBOB CHEJMHUTEI ACO 400mm> 6p. | 29,50
69 |KEPBOB CBEJIMHUTEI 6p. | 31,17
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ITooob6exkm: H3mecmeane na BJI 110 kV”’3namenoceuy”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

A "MHHH MAPHUI|A-U3TOK" EA/]

4. CHEHH®UKAIIUA HA OITHYHUTE KABETH

[Ipunooicenue Ned

OnbBaTesieH ONBBATEIHO TOJIe Lon. noses Hicr., | Haer s o Bcenuko,
y4acTbK [m] [m] [m] [m] [m]
I. OITUYEH KABEJI OPGW, THUII 40H49z
cT.Ne 25 - c1.Ne 26 390 24 - 20 434
cT.Ne 26 - cT.Ne 28 324 - - - 324
cT.Ne 28 - c1.Ne 35 1 828 - - - 1 828
cT.Ne 35 - c1.Ne 42 1712 - 25 20 1757
Ne l Beunuxo: 4254 24 25 40 4 343
3a mpoBecu u MocToBe: = 3 % ot 4 254 m: 127
OBIIO3A Y-KNe 3:| 4470
OBIIO 3A OPGW, tun 40H49z:| 4 470
I1. OIITUYEH KABEJI OPGW, THUII 20B42z
cT.Ne 42 - c1.Ne 45 707 25 - 20 752
cT.Ne 45 - c1.Ne 49 795 - - - 795
Ne2 cT.Ne 49 - cT.Ne 53 1112 - 25 20 1157
Benuxo: 2614 25 25 40 2704
3a npoBecu u MocToBe: = 3 % ot 2 614 m: 76
OBIIO3A Y-KNe2:| 2780
cT.Ne 53 - cT.Ne 57 953 25 - 20 998
cT.Ne 57 - c1.Ne 65 2011 - 25 20 2 056
Ne3 Bcnuko: 2 964 25 25 40 3054
3a mpoBecu ¥ MocToBe: = 3 % oT 2 964 m: 86
OBIIO 3A Y-K Ne 3: 3140
OBILIO 3A OPGW, tun 20B42z (yuactsuu 2 u 3): 5920
3abenexycku:

v Ontrunurte kabenu TpsAGBa 1a ObAAT CHOPBKEHH ¢ 24 GPOsi ONTUYHM BJIAKHA;

<\

HoBu crequauTenaun kytun (Joint Box) me 0b1aT MOHTHpaHu Ha CTHJIOOBE NeNe 42 1 53;

v' Ha ceimectByBamu crbiaboBe NeNe 25 u 65(49-Chlll.) UMa ChOPBKEHH ChEAMHUTECITHH

kytuu (Joint Box).
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Ilooobexkm: HUzmecmeane na BJI 110 kV’’3uamenocey”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

A "MHHH MAPHUI|A-U3TOK" EA/]

I15. IAHHH HA ITPOBOJIHHK, THIT AC0400 mm’

[Ipunoowcenue Ne5

BXOJHU JAHHM 3A IPOBOJHUK ACO400 mm’

1 2 3 | 4
1. | Mapka Ha NpOBOAHMKA ACO400 mm’
2. CedyeHU e HAa MPOBOJHUKA 441.5 mm?
3. |AuaMeTdp Ha IPOBOJHHKA 27.20 mm
4. | OTHOCHTEINIEH TOBap OT COOCTBEHO TETJIO 0.03267 N/m.mm’
5. | TemnepatypeH koeHITMEHT Ha pa3IIUpEHUE 0.0000199 1/°C
6. | Monyn Ha nuHeiHa gedopmanys 76 845 N/mm’
7. | JleOenuHa Ha je/ieHaTa CTCHUYKA 15 mm
8. | MakcumamHa CKOpOCT Ha BATHpa 32.5 m/s
9. | CxopocT Ha BITHhpa IPH MAKCUMATHO 3aJIeAsIBaHe 16.25 m/s
10. | MuHuManHa Temneparypa 3a paiioHa -30.0 °C
11. | MakcumanHa TeMneparypa 3a paiioHa 40.0 °C
12. | CpennoronumiHa TemrnepaTypa 3a paiioHa 15.0 °C
13. | Temneparypa npu MakCUMaJIHO 3aJIcsIBaHE -5.0 °C
14. | OTHocHTelIHA Maca Ha Jeaa 0.90 kg/dz3
15. | UzuncaurenHo (rabaputHO) MEXIYCTHIOHE 238 m
16. | BerpoBo (eneKkTpruecko) MeXIyCThIONE 352 m
17. | Cpenna HagMopcka BUCOYMHA Ha TpaceTo Ha BJI 500 m
18. | [on. HampexeHre Ha OI'bH IPU MAaKCUMAJIEH JIE 92.77 MPa
19. | Jon. Hampe)keHre Ha OMbH MPU MAKCUMAJICH BATHP 92.77 MPa
20. | Jlom. HanpexeHue Ha OITbH Ipu MUHUMAIHA t, °C 92.77 MPa
21. | Jlom. HanpexeHue Ha OMBH NMpH cpeaHoroaumiHa t, °C 79.25 MPa
PE3YJITATHU
OTHOCHTEIIHU TOBAPH OT:
Teryo Ha NIPOBOJIHUKA G1=0.032670 N/m.mm?
Jlex BbpXY NPOBOJHUKA G2 =0.039752 N/m.mm’
1 Co0cTBEHO TErJIo U JieJ] BbPXY MPOBOTHUKA G3=0.072422 N/m.mm’
" | MakcumaieH BSTBp B/Y HPOBOJHUKA 6e3 e/ G4 =0.02959%4 N/m.mm’
BsTep B/Yy TpoBOJIHUKA C JIe] G5 =0.023626 N/m.mm’
CobcTBeHO Terno ¥ max BSATHP B/Y MPOBOJHUKA G6 =0.044081 N/m.mm’
BsTep 1 3aneasBaHe Ha MPOBOJTHHUKA G7=0.076178 N/m.mm?
M3uncnuTeHOTO HaNpeKeHHE Ha OITbH 32 MPOBOJHUKA € MPH MaKCHMaJIeH TOBap C MapameTpH:
) Hamnpexenne Ha onrbH 92.77 MPa
* | ToBap 0.076178 N/m.mm’
Temmnepatypa -5.0 °C
KpuTryau MeXAyCTHIONS IPU CISIHUTE PEKUMU:
max ToBap / min Temneparypa 147.30 m
3. | CpenHoromumniaa / min TemrepaTypa 613.22 m
CpenHoroaumiHa TeMneparypa / max ToBap 0.00 m
max JieZl / max BSITBp 0.00 m
4. | Kpurnuna Temneparypa 27.10 °C
5. | Max npoBec Ha IPOBOJIHUKA € IPU Max TEMIEPaTypa 6.13 m
6. | Hampexenue Ha onbH B MPOBOJHKMKA MPpH min t, °C 60.90 MPa
7. | MunumaieH npoBec Ha MPOBOJTHHUKA 3.80 m
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Ilooobexkm: HUzmecmeane na BJI 110 kV’’3uamenocey”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

A "MHHH MAPHUI|A-U3TOK" EA/]

[Ipunooicenue Neb

116. TAHHH HA OIITHYEH KABEJI OPGW, THII 40H49z

BXOJHU JIAHHU 3A OPGW, tun 40H49z

1 2 3 | 4
1. | Mapka Ha NpOBOAHMKA 40H49z
2. CedyeHU e HAa MPOBOJHUKA 119.40 mm?
3. |AuaMeTdp Ha IPOBOJHHKA 14 mm
4. | OTHOCHTEINIEH TOBap OT COOCTBEHO TETJIO 0.040245 N/m.mm’
5. | TemnepatypeH koeHITMEHT Ha pa3IIUpEHUE 0.0000175 1/°C
6. | Monyn Ha nuHeiHa gedopmanys 86 800 N/mm’
7. | JleOenuHa Ha je/ieHaTa CTCHUYKA 15 mm
8. | MakcumamHa CKOpOCT Ha BATHpa 32.5 m/s
9. | CxopocT Ha BITHhpa IPH MAKCUMATHO 3aJIeAsIBaHe 16.25 m/s
10. | MuHuManHa Temneparypa 3a paiioHa -30.0 °C
11. | MakcumanHa TeMneparypa 3a paiioHa 40.0 °C
12. | CpennoronumiHa TemrnepaTypa 3a paiioHa 15.0 °C
13. | Temneparypa npu MakCUMaJIHO 3aJIcsIBaHE -5.0 °C
14. | OTHocHTelIHA Maca Ha Jeaa 0.90 kg/dz3
15. | UzuncaurenHo (rabaputHO) MEXIYCTHIOHE 390 m
16. | BerpoBo (eneKkTpruecko) MeXIyCThIONE 390 m
17. | Cpenna HagMopcka BUCOYMHA Ha TpaceTo Ha BJI 500 m
18. | [on. HampexeHre Ha OI'bH IPU MAaKCUMAJIEH JIE 200.00 MPa
19. | Jon. Hampe)keHre Ha OMbH MPU MAKCUMAJICH BATHP 200.00 MPa
20. | Jlom. HanpexeHue Ha OITbH Ipu MUHUMAaIHA t, °C 200.00 MPa
21. | Jlom. HanpexeHue Ha OMBH NMpH cpeaHoroaumiHa t, °C 16.00 MPa
PE3YJITATHU
OTHOCHTEIIHU TOBAPH OT:
Teryo Ha NIPOBOJIHUKA G1=0.040245 N/m.mm?
Jlex BbpXY NPOBOJHUKA G2=0.101011 N/m.mm’
1 Co0cTBEHO TErJIo U JieJ] BbPXY MPOBOTHUKA G3=0.141256 N/m.mm’
" | MakcumaieH BSTBp B/Y HPOBOJHUKA 6e3 e/ G4 =0.062616 N/m.mm’
BsTep B/Yy TpoBOJIHUKA C JIe] G5 =0.068483 N/m.mm’
CobcTBeHO Terno ¥ max BSATHP B/Y MPOBOJHUKA G6 =0.074434 N/m.mm’
BsTep 1 3aneasBaHe Ha MPOBOJTHHUKA G7=0.156982 N/m.mm?
M3uncnuTeHOTO HaNpeKeHHE Ha OITbH 32 MPOBOJHUKA € MPH MaKCHMaJIeH TOBap C MapameTpH:
) Hamnpexenne Ha onrbH 200.00 MPa
* | ToBap 0.156982 N/m.mm’
Temmnepatypa -5.0 °C
KpuTryau MeXAyCTHIONS IPU CISIHUTE PEKUMU:
max ToBap / min Temneparypa 135.06 m
3. | CpenHoromumniaa / min TemrepaTypa 586.70 m
CpenHoroaumiHa TeMneparypa / max ToBap 69.37 m
max JieZl / max BSITBp 0.00 m
4. | Kpurnuna Temneparypa 81.80 °C
5. | Max npoBec Ha IPOBOJIHUKA € IPU Max TEMIEPaTypa 14.57 m
6. | Hampexxenue Ha OITbH B IPOBOAHWKA MpH min t, °C 71.82 MPa
7. | MunumaieH npoBec Ha MPOBOJTHHUKA 10.65 m
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Ilooobexkm: HUzmecmeane na BJI 110 kV’’3uamenocey”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

A "MHHH MAPHUI|A-U3TOK" EA/]

[Ipunoscenue Ne7

7. JTAHHH HA OIITHYEH KABEJI OPGW, THII 20B427

BXOJIHU JIAHHU 3A OPGW, Tun 20B42z

1 2 3 4
1. | Mapka Ha NpOBOAHMKA 20B42z
2. CedyeHU e HAa MPOBOJHUKA 83.10 mm?
3. |AuaMeTdp Ha IPOBOJHHKA 12.00 mm
4. | OTHOCHTEINIEH TOBap OT COOCTBEHO TETJIO 0.049446 N/m.mm’
5. | TemnepatypeH koeHITMEHT Ha pa3IIUpEHUE 0.0000154 1/°C
6. | Monyn Ha nuHeiHa gedopmanys 107 200 N/mm’
7. | JleOenuHa Ha je/ieHaTa CTCHUYKA 15 mm
8. | MakcumamHa CKOpOCT Ha BATHpa 32.5 m/s
9. | CxopocT Ha BITHhpa IPH MAKCUMATHO 3aJIeAsIBaHe 16.25 m/s
10. | MuHuManHa Temneparypa 3a paiioHa -30.0 °C
11. | MakcumanHa TeMneparypa 3a paiioHa 40.0 °C
12. | CpennoronumiHa TemrnepaTypa 3a paiioHa 15.0 °C
13. | Temneparypa npu MakCUMaJIHO 3aJIcsIBaHE -5.0 °C
14. | OTHocHTelIHA Maca Ha Jeaa 0.90 kg/dz3
15. | UzuncaurenHo (rabaputHO) MEXIYCTHIOHE 199 m
16. | BerpoBo (eneKkTpruecko) MeXIyCThIONE 279 m
17. | Cpenna HagMopcka BUCOYMHA Ha TpaceTo Ha BJI 500 m
18. | [on. HampexeHre Ha OI'bH IPU MAaKCUMAJIEH JIE 220.00 MPa
19. | Jon. Hanmpe)xeHue Ha OII'bH MPU MAKCHMAJICH BITHP 220.00 MPa
20. | Jlom. HanpexeHue Ha OITbH Ipu MUHUMAaIHA t, °C 220.00 MPa
21. | Jlom. HanpexeHre Ha ONBH NpH cpeaHoroaumiHa t, °C 180.00 MPa
PE3YJITATHU
OTHOCHTEIIHU TOBAPH OT:
Teryo Ha NIPOBOJIHUKA G1=0.049446 N/m.mm?
Jlex BbpXY NPOBOJHUKA G2 =0.135126 N/m.mm’
1 Co0cTBEHO TErJIo U JieJ] BbPXY MPOBOTHUKA G3=0.184572 N/m.mm’
" | MakcumaieH BSTBp B/Y HPOBOJHUKA 6e3 e/ G4 =0.075672 N/m.mm’
BsTep B/Yy TpoBOJIHUKA C JIe] G5 =0.092168 N/m.mm’
CobcTBeHO Terno ¥ max BSATHP B/Y MPOBOJHUKA G6 =0.090395 N/m.mm’
BsTep 1 3aneasBaHe Ha MPOBOJTHHUKA G7=0.206305 N/m.mm?
M3uncnuTeHOTO HaNpeKeHHE Ha OITbH 32 MPOBOJHUKA € MPH MaKCHMaJIeH TOBap C MapameTpH:
) Hamnpexenne Ha onrbH 220.00 MPa
* | ToBap 0.206305 N/m.mm’
Temmnepatypa -5.0 °C
KpuTryau MeXAyCTHIONS IPU CISIHUTE PEKUMU:
max ToBap / min Temneparypa 105.58 m
3. | CpenHoromumniaa / min TemrepaTypa 554.74 m
CpenHoroaumiHa TeMneparypa / max ToBap 44.10 m
max JieZl / max BSITBp 0.00 m
4. | Kpurnuna Temneparypa 86.40 °C
5. | Max npoBec Ha IPOBOJIHUKA € IPU Max TEMIEPaTypa 4.43 m
6. | Hampexenue Ha onbH B MPOBOJHKMKA MPpH min t, °C 130.95 MPa
7. | MunumaieH npoBec Ha MPOBOJTHHUKA 1.87 m
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Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo ¢pponma na 600eHe HA MUHHUME PAOOMU 6 U3MMOUHAMA YACH HA HAXOOULEmO

118. MOHTAKHHU TABJIUIIH 3a nposoonux, mun ACO400 mm’

C OmuUuUmane Nvj13eHemo Ha NPOGOOHUKA

Certification

L 0°C 10°C 20°C 30°C 40°C 50°C
P le,MmPa| T,kg | m |o,MPa| T,kg | tm |o,MPa| T.kg | m [o,MPa| T,kg | tm |o,MPa| T.kg | tm | o,MPa| T,kg | f;m
90 | 94.42 | 425098 | 0.36 | 80.40 | 361947 | 042 | 67.09 | 302031 | 0.50 | 54.97 | 247474 | 0.61 | 44.64 | 2009.76 | 0.76 | 36.53 | 1644.48 | 0.92
95 | 92.82 | 4178.86 | 0.41 | 78.99 | 3556.06 | 0.48 | 6597 | 2969.86 | 0.57 | 5425 | 244223 | 0.69 | 44.38 | 1998.18 | 0.85 | 36.69 | 1651.71 | 1.03
100 | 91.17 | 410431 | 046 | 77.55 | 349124 | 0.54 | 64.84 | 2919.17 | 0.64 | 53.54 | 241033 | 078 | 44.14 | 1987.09 | 0.94 | 36.84 | 1658.52 | 1.13
105 | 89.46 | 4027.65 | 0.51 | 76.08 | 342536 | 0.60 | 63.72 | 2868.59 | 0.72 | 52.85 | 2379.25 | 0.87 | 43.90 | 1976.52 | 1.05 | 36.98 | 1664.94 | 1.24
110 | 87.72 | 394920 | 0.57 | 74.61 | 3358.82 | 0.68 | 62.60 | 2818.46 | 0.81 | 52.18 | 2349.13 | 097 | 43.68 | 1966.49 | 1.15 | 37.12 | 1670.97 | 1.36
115 | 8595 | 3869.31 | 0.64 | 73.12 | 3292.02 | 075 | 61.51 | 2769.10 | 0.90 | 51.53 | 2320.13 | 1.07 | 4347 | 195698 | 1.27 | 37.24 | 1676.64 | 1.48
120 | 84.15 | 378839 | 071 | 71.64 | 322535 | 084 | 60.43 | 2720.81 | 099 | 5092 | 229232 | 1.18 | 4327 | 1948.01 | 1.39 | 37.36 | 1681.97 | 1.61
125 | 8234 | 3706.83 | 079 | 70.17 | 3159.23 | 093 | 5939 | 2673.84 | 1.10 | 5033 | 2265.78 | 1.29 | 43.08 | 1939.54 | 1.51 | 37.47 | 1686.97 | 1.74
130 | 80.52 | 362508 | 0.87 | 68.72 | 3094.03 | 1.02 | 5838 | 262842 | 121 | 49.77 | 2240.55 | 1.42 | 42.90 | 1931.57 | 1.64 | 37.58 | 1691.67 | 1.87
135 | 78.71 | 354358 | 096 | 67.31 | 3030.12 | 1.13 | 57.41 | 258471 | 132 | 4924 | 2216.64 | 1.54 | 42.74 | 1924.08 | 1.78 | 37.67 | 1696.08 | 2.02
140 | 76.92 | 346277 | 1.06 | 65.92 | 2967.85 | 1.24 | 56.48 | 2542.86 | 1.45 | 48.73 | 2194.04 | 1.68 | 4258 | 1917.04 | 1.92 | 37.77 | 1700.22 | 2.16
145 | 75.15 | 3383.09 | 1.17 | 64.58 | 2907.50 | 1.36 | 55.60 | 2502.96 | 1.58 | 4826 | 2172.72 | 1.82 | 42.43 | 191043 | 2.06 | 37.85 | 1704.12 | 2.31
150 | 73.41 | 330497 | 128 | 6329 | 284931 | 1.48 | 5475 | 246506 | 1.71 | 47.82 | 2152.67 | 1.96 | 4230 | 190423 | 2.22 | 37.93 | 1707.78 | 2.47
155 | 71.72 | 3228.80 | 1.40 | 62.05 | 279349 | 1.61 | 53.96 | 2429.17 | 1.86 | 47.40 | 2133.81 | 2.11 | 42.17 | 1898.41 | 2.37 | 38.01 | 1711.22 | 2.63
160 | 70.08 | 315493 | 1.52 | 60.87 | 2740.18 | 1.75 | 5320 | 239528 | 2.01 | 47.00 | 2116.11 | 2.27 | 42.05 | 1892.95 | 2.54 | 38.08 | 1714.46 | 2.80
165 | 68.49 | 3083.66 | 1.66 | 59.74 | 2689.47 | 1.90 | 52.50 | 2363.36 | 2.16 | 46.63 | 2099.50 | 2.43 | 41.93 | 1887.82 | 2.71 | 38.15 | 1717.51 | 2.97
170 | 66.97 | 301525 | 1.80 | 58.67 | 2641.41 | 2.05 | 51.83 | 233334 | 2.32 | 4629 | 2083.93 | 2.60 | 41.83 | 1883.01 | 2.88 | 3821 | 1720.38 | 3.15
175 | 6552 | 2949.87 | 1.95 | 57.66 | 259599 | 2.21 | 5120 | 2305.15 | 2.49 | 45.96 | 2069.33 | 2.78 | 41.73 | 1878.50 | 3.06 | 38.27 | 1723.09 | 3.33
180 | 64.14 | 2887.65 | 2.11 | 56.71 | 2553.19 | 238 | 50.62 | 227872 | 2.67 | 45.66 | 2055.65 | 2.96 | 41.63 | 187425 | 3.24 | 3833 | 1725.64 | 3.52
185 | 62.83 | 2828.67 | 227 | 55.82 | 2512.94 | 2.56 | 50.06 | 2253.95 | 2.85 | 4538 | 2042.82 | 3.14 | 41.54 | 187026 | 3.43 | 3838 | 1728.05 | 3.72
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m "MUHH MAPHI[A-U3TOK" EAJ]

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo ¢pponma na 600eHe HA MUHHUME PAOOMU 6 U3MMOUHAMA YACH HA HAXOOULEmO

Certification

1o 0°C 10°C 20°C 30°C 40°C 50°C

o,MPa| T,kg f,bm |o,MPa| T,Kkg f,m |o,MPa| T,Kkg f,m |o,MPa| T,kg f,m |o,MPa| T,kg f,m | o, MPa T, kg f, m
190 61.59 | 277294 | 2.44 5498 | 2475.15 | 2.74 | 49.55 | 2230.74 | 3.04 | 45.11 | 2030.79 | 3.34 | 4146 | 1866.51 | 3.63 38.43 | 1730.33 | 3.91
195 60.43 | 272042 | 2.62 54.19 | 2439.73 | 2.92 | 49.07 | 2209.01 | 3.23 4486 | 2019.51 | 3.53 41.38 | 1862.98 | 3.83 38.48 | 173247 | 4.12
200 59.33 | 2671.05 | 2.81 53.45 | 2406.55 | 3.12 | 48.61 | 2188.66 | 3.43 44.62 | 200891 | 3.74 | 41.31 | 1859.65 | 4.04 | 38.53 | 1734.51 | 433
205 58.30 | 2624.72 | 3.00 52.76 | 237549 | 3.32 | 48.19 | 2169.60 | 3.63 44.40 | 199897 | 3.94 | 41.24 | 1856.51 | 4.25 38.57 | 1736.43 | 4.54
210 57.34 | 2581.31 | 3.21 52.12 | 2346.43 | 3.53 4779 | 2151.74 | 3.85 44.19 | 1989.62 | 4.16 | 41.17 | 1853.56 | 4.46 | 38.61 1738.25 | 4.76
215 56.43 | 2540.68 | 3.41 51.52 | 2319.24 | 3.74 | 47.42 | 2135.00 | 4.06 | 44.00 | 1980.84 | 4.38 | 41.11 | 1850.77 | 4.69 38.65 | 1739.97 | 4.98
220 55.59 | 2502.67 | 3.63 50.95 | 2293.80 | 3.96 | 47.07 | 2119.30 | 4.28 43.81 | 1972.57 | 4.60 | 41.05 | 1848.13 | 4.91 38.68 | 1741.60 | 5.21
225 54.80 | 2467.14 | 3.85 50.42 | 2269.99 | 4.18 46.75 | 2104.56 | 4.51 43.64 | 1964.78 | 4.83 41.00 | 1845.64 | 5.15 38.72 | 1743.15 | 5.45
230 54.06 | 243393 | 4.08 49.93 | 2247.69 | 4.42 46.44 | 2090.73 | 4.75 43.48 | 195745 | 5.07 | 40.94 | 1843.29 | 5.38 38.75 | 1744.63 | 5.69
235 53.37 | 2402.88 | 4.31 49.46 | 2226.81 | 4.65 46.15 | 2077.73 | 4.99 | 43.33 | 1950.53 | 5.31 40.89 | 1841.06 | 5.63 38.78 | 1746.02 | 5.93
240 52.73 | 2373.85 | 4.55 49.03 | 2207.23 | 4.90 | 45.88 | 2065.50 | 5.23 43.18 | 1944.00 | 5.56 | 40.85 | 1838.95 | 5.88 38.81 1747.35 | 6.18
245 52.12 | 2346.69 | 4.80 | 48.62 | 2188.86 | 5.15 45.62 | 2053.99 | 5.48 43.04 | 1937.83 | 5.81 40.80 | 1836.95 | 6.13 38.84 | 1748.61 | 6.44
250 51.56 | 2321.27 | 5.05 48.24 | 2171.62 | 540 | 4538 | 2043.15 | 5.74 | 4291 | 1932.00 | 6.07 | 40.76 | 1835.05 | 6.39 38.87 | 1749.82 | 6.70
255 51.03 | 2297.46 | 5.31 47.88 | 215542 | 5.66 | 45.16 | 203293 | 6.00 | 42.79 | 192648 | 6.33 40.72 | 1833.25 | 6.65 38.89 | 1750.96 | 6.97
260 50.54 | 2275.14 | 5.57 47.54 | 2140.18 | 5.93 4494 | 2023.28 | 6.27 | 42.68 | 1921.26 | 6.60 | 40.68 | 1831.53 | 6.92 38.92 | 1752.05 | 7.24
265 50.07 | 2254.20 | 5.85 4722 | 212584 | 6.20 | 44.74 | 2014.18 | 6.54 | 42.57 | 1916.31 | 6.88 | 40.65 | 1829.91 | 7.20 | 38.94 | 1753.09 | 7.52
270 49.63 | 223454 | 6.12 46.92 | 2112.33 | 6.48 44.55 | 2005.57 | 6.82 | 42.46 | 1911.61 | 7.16 | 40.61 | 1828.36 | 7.48 38.96 | 1754.09 | 7.80
275 49.22 | 2216.07 | 6.40 | 46.64 | 2099.59 | 6.76 | 44.37 | 1997.42 | 7.10 | 42.36 | 1907.16 | 7.44 | 40.58 | 1826.88 | 7.77 38.98 | 1755.03 | 8.08
280 48.84 | 2198.69 | 6.69 | 46.37 | 2087.57 | 7.05 4420 | 1989.71 | 7.39 | 42.27 | 190293 | 7.73 40.55 | 1825.48 | 8.06 | 39.00 | 1755.94 | 8.38
285 48.47 | 218233 | 6.98 46.12 | 2076.22 | 7.34 | 44.03 | 198240 | 7.69 | 42.18 | 1898.91 | 8.03 40.52 | 1824.14 | 8.35 39.02 | 1756.80 | 8.67
290 48.13 | 216691 | 7.28 4588 | 2065.48 | 7.64 | 43.88 | 197547 | 7.99 | 42.09 | 1895.08 | 8.33 40.49 | 1822.87 | 8.66 | 39.04 | 1757.63 | 8.98
295 47.81 | 215236 | 7.59 | 45.65 | 205532 | 794 | 43.73 | 1968.89 | 829 | 42.01 | 1891.44 | 8.63 40.46 | 1821.65 | 896 | 39.06 | 1758.42 | 9.29
300 47.50 | 2138.63 | 7.90 | 45.44 | 2045.70 | 8.25 43.59 | 1962.64 | 8.60 | 41.94 | 1887.97 | 8.94 | 40.44 | 1820.48 | 9.28 39.08 | 1759.18 | 9.60
305 4722 | 2125.65 | 8.21 45.24 | 2036.58 | 8.57 | 43.46 | 1956.70 | 8.92 | 41.86 | 1884.67 | 9.26 | 40.41 | 1819.37 | 9.59 39.09 | 1759.90 | 9.92
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Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo ¢pponma na 600eHe HA MUHHUME PAOOMU 6 U3MMOUHAMA YACH HA HAXOOULEmO

1o 0°C 10°C 20°C 30°C 40°C 50°C

o,MPa| T,kg f,bm |o,MPa| T,Kkg f,m |o,MPa| T,Kkg f,m |o,MPa| T,kg f,m |o,MPa| T,kg f,m | o, MPa T, kg f, m
310 46.94 | 211337 | 8.53 45.04 | 202792 | 8.89 | 4334 | 1951.05 | 9.24 | 41.79 | 1881.51 | 9.58 | 40.39 | 1818.31 | 9.92 39.11 1760.60 | 10.24
315 46.68 | 2101.75 | 8.86 | 44.86 | 2019.71 | 9.22 | 43.22 | 1945.67 | 9.57 | 41.73 | 1878.50 | 9.91 40.37 | 1817.29 | 10.24 | 39.12 | 1761.26 | 10.57
320 46.44 | 2090.73 | 9.19 | 44.69 | 2011.90 | 9.55 43.10 | 1940.54 | 990 | 41.66 | 1875.63 | 10.24 | 40.34 | 1816.32 | 10.58 | 39.14 | 1761.90 | 10.90
325 46.21 | 2080.28 | 9.53 44.52 | 2004.47 | 9.89 | 42.99 | 1935.65 | 10.24 | 41.60 | 1872.88 | 10.58 | 40.32 | 1815.39 | 10.92 | 39.15 | 1762.52 |11.24
330 4599 | 207036 | 9.87 4437 | 1997.41 | 10.23 | 42.89 | 1930.99 | 10.58 | 41.54 | 1870.25 | 10.92 | 40.30 | 1814.50 | 11.26 | 39.16 | 1763.10 | 11.59
335 45.78 | 2060.94 | 10.22 | 44.22 | 1990.67 | 10.58 | 42.79 | 1926.53 | 1093 | 41.49 | 1867.74 | 11.27 | 40.28 | 1813.64 | 11.61 | 39.17 | 1763.67 | 11.94
340 45.58 | 2051.98 | 10.57 | 44.07 | 1984.25 | 10.93 | 42.70 | 1922.28 | 11.28 | 41.43 | 1865.33 | 11.63 | 40.27 | 1812.82 | 11.96 | 39.19 | 1764.21 |12.29
345 4539 | 2043.45 | 10.93 | 43.94 | 1978.13 | 11.29 | 42.61 | 1918.21 | 11.64 | 41.38 | 1863.03 | 11.99 | 40.25 | 1812.03 | 12.32 | 39.20 | 1764.74 | 12.65
350 4521 | 203532 | 11.29 | 43.81 | 1972.29 | 11.65 | 42.52 | 191432 | 12.01 | 41.33 | 1860.82 | 12.35 | 40.23 | 1811.27 | 12.69 | 39.21 1765.24 |13.02
355 45.04 | 2027.58 | 11.66 | 43.68 | 1966.70 | 12.02 | 42.44 | 1910.60 | 12.38 | 41.29 | 1858.70 | 12.72 | 40.22 | 1810.54 | 13.06 | 39.22 | 1765.72 | 13.39
360 44.87 | 2020.19 | 12.04 | 43.57 | 1961.37 | 12.40 | 42.36 | 1907.03 | 12.75 | 41.24 | 1856.67 | 13.10 | 40.20 | 1809.84 | 13.44| 39.23 | 1766.19 | 13.77
365 4472 | 2013.14 | 12.42 | 43.45 | 1956.26 | 12.78 | 42.28 | 1903.61 | 13.13 | 41.20 | 1854.71 | 13.48 | 40.19 | 1809.17 | 13.82 | 39.24 | 1766.64 | 14.15
370 44.57 | 200641 | 12.80 | 43.34 | 1951.38 | 13.16 | 42.21 | 1900.33 | 13.52 | 41.16 | 1852.84 | 13.86 | 40.17 | 1808.52 | 1420 | 39.25 | 1767.07 | 14.54
375 4442 | 199997 | 13.19 | 43.24 | 1946.70 | 13.55 | 42.14 | 1897.18 | 1391 | 41.12 | 1851.04 | 1425 | 40.16 | 1807.90 | 14.59 | 39.26 | 1767.49 | 14.93
380 4429 | 1993.81 | 13.59 | 43.14 | 1942.21 | 13.95 | 42.07 | 1894.17 | 1430 | 41.08 | 1849.30 | 14.65 | 40.14 | 1807.30 | 14.99 | 39.27 | 1767.89 | 15.32
385 44.16 | 198791 | 13.99 | 43.05 | 193791 | 1435 | 42.01 | 1891.26 | 14.70 | 41.04 | 1847.63 | 15.05 | 40.13 | 1806.72 | 1539 | 39.28 | 1768.28 |15.73
390 44.03 | 198227 | 1440 | 4295 | 1933.78 | 14.76 | 41.95 | 1888.48 | 15.11 | 41.00 | 1846.03 | 15.46 | 40.12 | 1806.17 | 1580 | 39.29 | 1768.65 | 16.14

3a mexayctbabue 1 mposecsT f ce ompenens oT mpUBEJEHOTO MekAycThiaOME lyp M oTuereHus 3a Hero mposec fyp 1Mo Qopmynara

= (Vlup)*fup.
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m "MUHH MAPHI[A-U3TOK" EAJ]

Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo ¢pponma na 600eHe HA MUHHUME PAOOMU 6 U3MMOUHAMA YACH HA HAXOOULEmO

119. MOHTAZKHHU TABJIUIIH 3a m.3.6., mun OPGW, mun 40H49z

C OmuuUmaHe N'v3eHemo Ha NPOGOOHUKA

» I xmumatwaeH paioH (Puey = 15 mm), ipu Viey = 16,25 m/s; Gmax = 200 MPa (onveamenno none 25-26)

. t=-10°C t=0°C t=10°C t=20°C t=30°C t=40°C
’ o, MPa | T, kg fm | o, MPa | T,kg f,m | o,MPa | T, kg fm | o, MPa | T,kg f,m | o,MPa | T, kg fm | o, MPa | T,kg f, m
380 | 68.12 | 829.39 [ 10.66 | 65.83 | 801.51 | 11.03 | 63.73 | 77594 | 114 61.79 | 75232 | 11.76 | 60.01 | 730.65 | 12.11 | 58.35 | 710.44 | 12.45
390 | 67.02 | 816.00 | 11.42 | 64.92 | 79043 | 11.79 | 62.97 | 766.69 | 12.15 | 61.18 | 744.89 | 12.51 | 59.51 | 724.56 | 12.86 | 57.96 | 705.69 | 13.2
400 | 66.03 | 803.94 | 12.19 | 64.09 | 780.32 | 12.56 | 62.29 | 758.41 | 1292 | 60.61 | 737.95 | 13.28 | 59.06 | 719.08 | 13.63 57.6 701.30 | 13.97
» I xmumatwaeH paioH (Puey = 15 mm), ipu Vie; = 16,25 m/s; Gmax = 180 MPa (onveamenno none 26-28)
- t=-10°C t=0°C t=10°C t=20°C t=30°C t=40°C
’ o, MPa T, kg f,m | o, MPa T, kg ffm|o,MPa| T,kg | fm |o,MPa| T,kg | fm | 6,MPa | T,kg | fm | o,MPa | T,kg | f,m
150 | 100.97 | 1229.35 | 1.12 | 89.36 | 1087.99 | 1.27 | 78.86 | 960.15 | 1.44 | 69.65 | 848.02 | 1.63 61.8 75244 | 1.83 | 55.26 | 672.81 | 2.05
160 | 94.04 | 114498 | 1.37 | 83.44 | 101592 | 1.54 | 74.05 | 901.59 | 1.74 | 65.97 | 803.21 | 1.95 | 59.16 | 720.30 | 2.18 | 53.51 | 651.51 | 2.41
170 | 87.52 | 1065.59 | 1.66 | 78.03 950.05 | 1.86 | 69.79 | 849.72 | 2.08 | 62.79 | 764.49 | 232 | 56.92 | 693.02 | 2.55 | 52.02 | 633.36 | 2.79
» I knumatudeH paioH (Byey = 15 mm), pu Ve = 16,25 m/S; Gmax = 185 MPa (onveamennu nonema 28-35 u 35-42)
Lm =-10°C t=0°C t=10°C t=20°C t=30°C t=40°C
’ o, MPa T, kg ffm |o,MPa| T,kg | fm | 6, MPa| T,kg | fm | o,MPa | T,kg | fm |o,MPa | T,kg | f,m | 6,MPa | T,kg | f,m
240 | 87.09 | 1060.36 | 3.33 | 80.05 | 974.64 | 3.62 | 73.94 | 900.25 [ 3.92 | 68.64 | 83572 | 422 | 64.06 | 779.96 | 452 | 60.09 | 731.62 | 4.82
250 | 82.99 | 1010.44 | 3.79 | 76.77 | 934.71 | 4.1 71.36 | 868.84 | 441 | 66.66 | 811.61 | 472 | 62.58 | 761.94 | 5.02 | 59.01 | 718.47 | 5.33
260 | 79.39 966.61 | 428 | 73.89 | 899.64 | 4.6 69.1 84132 |1 492 | 6493 | 790.55 [ 524 | 61.27 | 74599 | 5.55 | 58.06 | 706.90 | 5.86
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[Ipunooicenue Ne9

m "MHUHH MAPHI[A-H3TOK" EAJl Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo (hponma na 600eHe Ha MUHHUmME PAOOMU 8 UMOUHAMA YACH HA HAXOOUWLEMO

t=-10°C t=0°C t=10°C t=20°C t=30°C t=40°C
o, MPa T, kg fm |o,MPa| T,kg | f,m | 6, MPa| T,kg | fm | o, MPa | T,kg | fm | o,MPa | T,kg | f,m | 6, MPa | T,kg | f,m
270 | 76.23 928.13 | 481 | 7138 | 869.08 | 5.14 | 67.13 | 817.34 | 5.46 63.4 77192 | 5.78 | 60.12 [ 731.99 | 6.1 57.22 | 696.68 | 6.41
280 | 73.48 894.65 [ 537 ] 69.19 | 84242 | 5.7 65.41 | 79639 | 6.03 | 62.07 | 75573 | 6.35 | 59.11 | 719.69 | 6.67 | 56.47 | 687.55 | 6.98
290 | 71.08 86543 | 595 67.27 | 819.04 | 6.29 | 63.89 | 777.89 | 6.62 | 60.89 | 741.36 | 6.95 | 5821 | 708.73 | 7.27 | 55.81 | 679.51 [ 7.58
300 | 68.99 83998 [ 6.56 | 6559 | 798.59 | 6.9 62.56 | 761.69 | 7.24 | 59.85 | 728.70 | 7.57 | 57.41 | 698.99 | 7.89 | 55.21 | 672.20 | 8.2
310 | 67.16 817.70 | 7.2 64.11 | 780.57 | 7.54 | 61.38 | 747.33 | 7.88 | 58.92 | 717.38 | 8.21 56.7 690.35 | 8.53 | 54.68 | 665.75 | 8.84

3a mexnayctbiabue 1 mposeckT f ce ompenens oT MpUBEAEHOTO MeXAyCcThiIOME lyp, M oTdereHusa 3a Hero mposec f,, mo dopmynara
_ 2
f=/lyp ) fup.

BU R
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[punoscerue Nel(

m "MHUHH MAPHI[A-H3TOK" EAJl Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo hponma na 600eHe Ha MUHHUmME PAOOMU 8 UMOUHAMA YACH HA HAXOOUWLEMO

1110. MOHTAZKHU TABJIUIIHU 3a m.3.6., mun OPGW, mun 20B427

C OmuUuUmane Nvj13eHemo Ha NPOGOOHUKA

» I knmumatudeH paiioH (Buey = 15 mm), pu Vyey = 16,25 m/S; Gmax = 220 MPa (onveamenno none 45-49)

=-10°C t=0°C t=10°C t=20°C t=30°C t=40°C
ooMPa | T,kg | fm | o,MPa| T,kg | f,m | 6,MPa | T,kg | f,m | o,MPa | T,kg | fm | o,MPa| T,kg | L m | 6, MPa | T,kg | f,m
190 | 115.84 [ 981.61 | 1.93 | 10542 | 893.31 | 2.12 | 96.12 | 814.51 | 232 | 87.93 | 745.10 | 2.54 80.8 684.69 | 2.76 | 74.65 | 632.57 | 2.99
200 | 108.35 [ 918.14 | 2.28 | 99.11 | 839.84 | 249 | 90.94 | 770.61 | 2.72 | 83.81 | 710.19 | 295 | 77.62 | 657.74 | 3.19 | 7226 | 612.32 | 3.42
210 | 101.65 | 861.37 | 2.68 | 93.55 | 792.73 | 291 | 86.45 | 732.56 | 3.15 | 80.26 | 680.11 | 3.4 74.88 | 634.52 | 3.64 70.2 594.86 | 3.88
220 | 95.77 | 811.54 | 3.12 | 88.75 | 752.05 | 3.37 82.6 699.94 | 3.62 | 77.23 | 654.43 [ 3.87 | 72.54 | 614.69 | 4.12 | 68.44 | 579.95 | 4.37
230 90.7 768.58 | 3.6 84.63 | 717.14 | 3.86 | 79.31 [ 672.06 | 4.12 | 74.64 | 632.49 | 438 | 70.54 | 597.74 | 4.64 | 6692 | 567.07 | 4.89
240 | 86.36 | 731.80 | 4.12 | 8I1.11 | 68731 | 439 | 7649 | 648.16 | 4.65 | 72.42 | 613.68 | 492 | 68.81 | 583.09 | 5.17 | 65.61 | 55597 | 5.43
250 | 82.66 | 700.45 | 4.67 | 78.11 | 661.89 | 495 | 74.09 | 627.83 | 521 | 70.51 | 597.49 | 548 | 67.32 | 57046 | 5.74 | 64.46 | 546.22 | 5.99
260 | 79.51 | 673.76 | 5.26 | 75.55 | 640.20 | 553 | 72.02 | 610.29 | 5.8 68.87 | 583.59 [ 6.07 | 66.03 | 559.53 [ 6.33 | 63.47 | 537.83 | 6.58
270 | 76.82 | 65096 | 5.87 | 73.35 | 621.56 | 6.14 | 70.24 | 59520 | 6.41 | 67.44 | 571.48 | 6.68 64.9 54995 | 694 | 62.59 | 53038 7.2
280 | 74.51 | 63139 | 6.5 71.46 | 605.54 | 6.78 68.7 582.15 | 7.05 | 66.19 | 560.88 | 7.32 | 63.91 | 541.56 | 7.58 | 61.82 | 523.85 | 7.84

L, m

» I xmumatwaeH paioH (Puey = 15 mm), ipu Viep = 16,25 m/s; Gmax = 230 MPa (onveamennu nonema 42-45, 49-53, 53-57 u 57-65)

=-10°C t=0°C t=10°C t =20°C t=30°C t = 40°C

L, m
o, MPa | T, kg fm | o,MPa | T,kg f,m | o,MPa | T,kg fm | o,MPa | T,kg f,m | o,MPa | T,kg fm | o,MPa | T,kg f, m

220 | 108.89 | 922.72 | 2.75 | 100.32 | 850.10 | 2.98 92.75 [ 78595  3.23 86.1 729.60 | 3.47 80.28 | 680.28 | 3.73 75.21 | 637.32 | 3.98

230 | 102.81 | 871.20 | 3.18 95.28 | 807.39 | 3.43 88.65 [ 751.21 [ 3.69 82.83 | 701.89 | 3.95 77.73 | 658.67 | 4.21 73.25 | 620.71 | 4.46

B
URE
SYLL
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m "MHUHH MAPHI[A-H3TOK" EAJl Ilooooexm: Himecmeane na BJI 110 kV ,,3namenocey” (coocmeenocm na , Munu Mapuya-uzmox” EAJ]), paznonosicena
npeo hponma na 600eHe Ha MUHHUmME PAOOMU 8 UMOUHAMA YACH HA HAXOOUWLEMO

[punoscerue Nel(

t=-10°C t=0°C t=10°C t=20°C t=30°C t=40°C

o,MPa | T, kg f,m | 6,MPa | T, kg f,m | o,MPa | T,kg f,m | 6,MPa | T,kg f,m | o,MPa | T,kg f,m | 6,MPa | T, kg f,m

240 | 97.47 | 82595 | 3.65 90.89 [ 770.19 | 3.92 85.1 721.12 | 4.18 80 67791 | 4.45 75.52 [ 639.94 | 4.71 71.56 | 606.39 [ 4.98

250 | 92.84 | 786.71 | 4.16 87.1 738.07 | 4.44 82.04 [ 695.19 | 4.71 77.57 | 65732 | 4.98 73.6 623.67 | 5.25 70.08 | 593.85 | 5.51

260 | 88.84 | 752.82 | 4.7 83.84 | 710.45 [ 4.98 79.4 672.82 | 5.26 7545 | 63935 | 5.54 71.94 [ 609.61 | 5.81 68.79 | 582.92 | 6.07

270 | 85.41 | 723.75 | 5.28 81.03 | 686.64 | 5.56 77.12 | 653.50 [ 5.84 73.62 | 623.84 | 6.12 70.48 [ 597.24 | 6.39 67.66 | 57334 | 6.66

280 | 82.45 | 698.67 | 5.88 78.6 666.04 | 6.17 75.14 | 636.72 | 6.45 72.02 | 610.29 | 6.73 69.21 | 586.47 7 66.66 | 564.87 | 7.27

290 79.9 677.06 | 6.51 76.49 | 648.16 | 6.8 73.41 | 622.06 [ 7.08 70.62 | 598.42 | 7.36 68.09 [ 57698 | 7.63 65.77 | 55732 7.9

300 | 77.68 | 658.25 | 7.16 74.66 | 632.66 | 7.45 71.9 609.27 | 7.74 69.39 | 588.00 | 8.02 67.1 568.59 | 8.29 64.99 | 550.71 | 8.56

310 | 75.76 | 641.98 | 7.84 73.05 | 619.01 | 8.13 70.58 [ 598.08 [ 8.42 68.31 | 578.85 | 8.7 66.22 | 561.14 [ 8.97 64.29 | 544.78 | 9.24

320 | 74.07 | 627.66 | 8.54 71.64 | 607.07 | 8.83 69.4 588.08 | 9.12 67.34 | 570.63 [ 94 65.43 | 554.44 | 9.67 63.66 | 539.44 | 9.94

330 | 72.59 | 615.12 | 9.27 70.39 | 596.47 | 9.56 68.36 [ 579.27 | 9.85 66.48 | 563.34 | 10.13 | 64.73 | 548.51 | 104 63.09 [ 534.61 | 10.67

340 | 71.28 | 604.02 | 10.02 | 69.29 | 587.15 | 1031 | 67.43 | 571.39 | 10.6 65.71 | 556.82 | 10.87 | 64.09 | 543.09 | 11.15 | 62.58 | 530.29 | 11.42

350 | 70.12 | 594.19 | 10.8 68.3 578.76 | 11.09 66.6 564.36 | 11.37 | 65.01 [ 550.88 [ 11.65 | 63.52 | 538.26 | 11.92 | 62.12 | 526.40 | 12.19

360 | 69.08 | 58537 | 11.6 6741 | 57122 | 11.88 | 65.85 | 558.00 | 12.16 | 64.39 [ 545.63 | 12.44 63 533.85 | 12.71 61.7 522.84 | 12.98

3a mexaycrbiabue 1 mposecwhT f ce ompenens oT MpUBEAEHOTO MEXIYCThiOME ly, M oTdeTeHus 3a Hero mposec fyp, mo Qopmynara

f=/lup ) fup.
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Tpunoocenue Nel 1

Hooobexkm: HUzmecmeane na BJI 110 kV ”3namenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

II11. CHCTEMA 34 AHTHKOPO3HOHHA 3AIITUTA Ne 01

34 HOBH METAJIHH KOHCTPYKIIHHU, CTOMAHOPEIIETHhYHHU CTH/IEOBE H
EJTEKTPOCHBOPB/KEHUA

EKCIUIOATALIMOHHA CPEJIA: Kareropus C2 ceriacuo ISO — 12 944

EKCIIOATALIMOHHA JIBJITOTP AMHOCT: Crenen H cwrimacuo ISO — 12 944 ¢ MmuHHMMAanen
rapaHIIMOHEH CPOK HaJ 15 /meTHaneceT/ ronuHu

IHOAI'OTOBKA: Crenen Sa 2 1/2 coerimacuo [SO-8 501

CrpyiiHo moyucTBaHe ¢ adpa3uB. OTCTpaHABAT C€ OKAaJWMHATA, PHXKIATa, MMOKPUTHATA U
yy)XIUTe BemlecTBa. He ce nomycka Hajguuuve Ha Macia, Ma3HUHH, 3aMbPCABAHMS M BBHHIIHU
BKIIIOUYBaHUA. CBhIIECTBYBAIIUTE CIEAM OT 3aMbpCsBaHE TPsiOBa J1a M3IVIEKIAT CaMO KaTo JIEKU
netHa noxa Qopmara Ha Toukd wiu ciaenu  (ctp. 20 ot ISO — 12 944-4 mpunoxenue “A” 3a

II'bPBUYHA MOJrOTOBKA Ha MOBBPXHOCTUTE U T. 2 OT 3a0enexkaTa kbM yacT 4.1. ot [SO — 8 501-2).

I BUJ HA CBBP3BAILIO TUII HA BPOI HA I}lla];g}ggg CHUCTEMA 110
*| HIOKPUTHETO | BEIIECTBO MMOKPUTUETO CJIOEBETE I1SO-12944
OUJIM, pm
1. I'PYHJI EIIOKCHU]J] | Cwabpxanue Ha Z, > 95% 1-2% 80 S2.16
MEXIMHHO
2. | hoxPuTHE EITOKCU/ Lssit RAL 3009 1 40 S2.16
KPAMHO
3 noxprTHE EIIOKCU/I Lssit RAL 6021 1 40 S2.16

OBIIA NEBEJIMHA HA 3ALIMTHOTO ITOKPUTHE: 160 Mmuxkpona

* BposT Ha clloeBeTe ce Ompeess OT MPOU3BOIUTENSI HA MaTEpUATIUTE.

[IspBUTE OBE MO3MLIMU Aa C€ HAHACAT B 3aBOAA-TIPOU3BOJIUTEN HA KOHCTPYKIMHTE, a
KpaltHOTO MOKPUTHE - IPU MOHTHPAHO MOJIOKECHHUE Ha CTHII0A Ha 00eKTa.

TpancnopTupaHeTo, Cria00sIBAHETO W M3MPABSIHETO HA CTHJIOOBETE J1a CE M3BBPIIBA TaKa. ue
HOBpeILI/ITC 110 aHTI/IKOpO3I/IOHHOTO HOKpI/ITI/Ie Ja ¢ca MUHUMAJIHUA. ,Z[OHYCTI/IMI/IHT HpOHeHT HOBpCI[I/I €
1,5% ot obOmara miom. EBeHTyamHuTe MOBpenrd MO MEXIWHHUS CJIOW CE BB3CTAHOBSBAT OT
W3nbiaHuTenss Mpead HaHACSAHETO Ha KpailHOTO mokpuTue. Matepuanure 3a pemapupaHe Ha
MMOKPUTHUETO C€ MPEABUKIAT U 10CTABAT OT npousBoautens Ha CPC.

Bceku eran oT HaHACSHETO HA AHTHKOPO3UOHHOTO MOKPUTHE (BKIIFOUUTEIIHO MMOYUCTBAHETO
Ha MMOBBPXHOCTUTE) I1I€ CE IPUEMa C MPOTOKOJ OT MpeACTaBUTENN Ha Bb3noxutens, U3nbanutens
n HCH. Cnenami cioit Moke a ObJie HAHACSH CaMoO CJIe MOITMCBAHETO HA TaKbB MPOTOKOJ.

[Tpunsramure eqHa KbM Jpyra MOBbPXHOCTU HAa BCUYKHU OOJITOBH BPB3KHU IO CTHJIOA MPEan

criao0sBaHe Ja CcC O6pa6OTHT C aHTUKOPO3MOHHA CUJIMKOHOBA I1aCTa.

150 001
BUREAU VERITAS
Centification

49

@ "MHHITPOEKT" EAJl




Ipunoscenue Nel2

ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

A "MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

I112. IIPOTOKOJI OT TEXHUYECKA KOMUCHHA 34 U350P HA TPACE

TO

BOS EM 150 8001 2008
Cort o ThBA 165 034,

/
|/

|

\
\

VIBBPIM: |
FEOPI'M 30A

NMNMPOTOKO.J
Ot pabora Ha TexHHYecKa KOMHCHS
Huec 07.10.2014 r. B uznbiarenre Ha 3anose Ne PJ1 09-1029 o1 07.10.2014 r. Ha U3nbaHUTETHHAS

AMpekTop Ha ..Munu Mapuua - uztox™ EAJ] B crpajgata Ha ,Munu Mapuua-usrok™ EAJl — rp.
PanHero ce cbOpa KOMHCHSA B ChCTaB:

MNPEACEJATEJIL: unxk. flcen Yaywep - aupekrop [1-TB MU EAJ]

3AM. IPEACEJATEJI:

uHx. bopucnae IumutpoB - PbroBoauTten OI1 ECP ,.Mapuua-u3tok™

u YIEHOBE:

1. a-p unx. [NeTko Mankapos - p-n OIT .. ITHO™”

2. mar.ekon Bragumup Etoe - p-n OIl ..Exonorust u HC™

3. a-p unk. [Naeen Kapauonos - p-n OIl ,.I'e0noxKn™

4. unk. [leTbp ApH3aHoB - p-n OI1 ..Mapkuwaigepcku™

5. uHx. AtaHac ['eHueB - I'Jl. MHK. eHepreTHK mpexku BH u cepb3ku

6. uHx. MBan Apcenunes - [l IPOEKTAHT B ..MuHnpoext™ EAJ]

7. mnk. Cunsus Tpaiikosa - poeKTanT B otaen ..En. u A” , Munnpoext”™ EAJ]
8. umx. JluHko buues - 3aMm. p-n ..MEP" EAJI Crapa 3aropa

9. unx. Ileiio CumeoHoB - p-1 cexktop ..BEJI* kbm ,,MEP* EA]] Crapa 3aropa
ChC 3aaa4a:

Aa HanpaBd wu300p Ha BapHaHT 3a Tpace Ha BB3AYIIHUTE JIMHWW W CTApTHpaHe Ha paboTHO
npoextupade Ha ..M3aMecTBane Ha nanekonporoau 110 kV ,3uamenocen™ u 220 kV ,.Opuapuna™.

Cnen kato pasriena npeactaBenute oT .Munnpoext” EAJl Tpu Bapuanta 3a Tpace Ha
€NEeKTPOINPOBOJANTE KOMUCHSATA HAMPABH CJICAHUTE

KOHCTATAILIMUA:
I. BTOpuWAT BapuaHT Ha Tpace € Mo-Ab/Jbl U C MO-rOJsAM Gpoii CTLAGOBE OT MbPBH U TPETH, HO
cbe 100 % curypHocT e 3a1 KpallHMTe TpaHWMIlM Ha pyaHuka. OCBeH ¢ Mo-roasmara
CTOHHOCT 3a HW3Mb/IHCHME, TOBAa TpPAace MMa MOBEYE CTLIIKK, IPEMMHABA Mpe3 MoBeue
noszemnenn umotn /I1M/, KOeTo € CBBP3aHO M ¢ MO-IBATO BPEME 3a OTUYKIaBaHe W
yupeasiBaHe Ha npasa 3a rnosji3eaHe.
Ilo ornowenne Ha uenata, Opost Ha [IM, cTpoutencrBoto M ekcruoataumsta 1 u I11
BapUAHTH UMAT NPEHMCTBO.
3. HoctenbT 10 TpaceTo no | u [l BapuaHTH ca No-1ecHU 3a U3MBIHEHHE.
4. Tlpeanoxenute | n 1l Bapuant ca cbOOpa3seHH ¢ MMHHOTO Pa3BHTHE, HO B HACTOSLLUS

MOMEHT HAMA OKOHYATEJIHO ONpe/le/ieHa rpaHiLa Ha pyJHHKA, KOETO Ch34aBa ONacHOCT OT
3acsraHe Ha TpaceTto no | v Il Bapuanr.

@ "MHHIIPOEKT" EAJ]
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Ipunoscenue Nel2

ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

A "MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

5. TpeTu BapuaHT UMa M JApYT HEJOCTATHK - OTUYKAaBaHe HA UMOTH B ypOaHu3MpaHa
TEPUTOPHSA.

BbB Bpb3Ka ¢ HAlpaBCHHUTE KOHCTATALMHU, TCXHHYECKHA CbBET Mpeaiara CJI€IHUTE

PEINEHHS:

1. KomucusTa u3drupa BTOPH BapHaHT Ha Tpace KaToO MACHHO pelleHHE.

[Tpn u3roTBAHeTO Ha pabOTHUAT NpoeKT Ha 00ekT ..M3mecTRaHe Ha nanekonporoan 110 kV

.3HameHocel™ ¥ 220 kV ,,OBuapuua‘na ce cnaspar c/ieIHUTE NPHHLMIINU:

2.1. Ilpu mpoeKkTUpaHe Ha MecTaTa Ha CEPBUTYTUTE, cThikuTe Ha EIl na ce u3bupa BapuasT,
NMpM KOWTO Te Aa ca MakKcHMalHo pasnojoxeHu BbpXy [IM, cobGcTBeHocT Ha ,\MuHH
Mapuua-u3ztox™ EAJl, O6mnnata unn JIspxkapara, Ho 1a He ca B [II'® ([IvpxareH ropcku
honn).

2.2. CTenKuTE 12 ca NPOEKTHPAHM B rpaHuuuTe Ha eaun [TH.

|39

3A TTPOTOKO/JIA:

[MPEOCEOATEJL: '
uHK. fAcen Yayiues

3AM.ITPEJACEIATEJIHN:
uHXK. BopucnaB JJUMUTPOB .......ovvvvvninninnnn.n. /.

YJIEHOBE:
A-p uHK. [letko Manxkapos

mar exoJ. Braaumup Etos

. I-p uHx. [laBen Kapauonos

HHAK. [TeTbp ApH3aHOB. ................. e LT T TTETTPPPPPPpOS
‘ ‘L_,i//‘ N

MHK. ATaHac [eHYeB ............o .. P A 2

uHxK. MBan ApceHuner

= A < I,
unk. Cunsus Tpaiikosa.......... v . K‘J, " 7 gt &> ..........................................
uHK. JIuHKO buHes b4 T T T—

uHK. [leiio CumeoHnos

@ "MHHIIPOEKT" EAJ]
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IIooobexm: Hzmecmeane na BJI 110 kV ”3namenocen”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

A "MHHH MAPHUI|A-U3TOK" EA/]

1113. KOOP/IHUHATEH PETUHCTHP HA BIVIOBUTE CTH/IBOBE B KOOP/IHHATHA
CUCTEMA 1970 2.

» Enexmponpoeoo 110kV ,,3namenoceu’” - uzmecmeane

Tpunoocenue Nel3

CPC N\e X[m] Y|[m]
1 2 3
25 — cpuI. 4610889.673 9471437.259
26 — HOB 4610499.846 9471418.941
28 —HoB 4610288.032 9471664.589
35— HoB 4609045.661 9473005.521
42 —HOB 4607882.284 9474261.193
45 —HOB 4607478.995 9474841.888
49 —HoB 4607025.479 9475494.906
53 —noB 4605915.402 9475564.050
57 —HoB 4605262.299 9474870.029
65(49) — cbI. 4603884.382 9473405.784

/mux. C. TpaiikoBa/

@ "MHHIIPOEKT" EAJ]
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Ipunoscenue Nel4

A "MHHH MAPHUI|A-U3TOK" EA/]

ITooobexkm: Hzmecmeane na BJI 110 kV ”3namenocey

»

(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

1114. OITHYHHU KABEJIHU, TUIT OPGW. OKAYBAHE H APMATYPA

with capacity

Pr YSl'Gnian OPTICAL GROUND WIRE GPRYSMIAN

roup for 24 optical fibres -";;Fi) Draka

OPGW40HASZ = =~

Cable structure

Optical core

[1] Optical fibres
[2] Stainless Steel Tube. @ = 3.5 mm

Aluminium Tube
[3]1@ =8 mm
Armour
Layer 1 (Z):

[4] 5 ACS 20.3% IACS @ 3.02 mm
[5] 6 AA @ 3.02 mm

In areas where there is a high contamination or in
the proximity of the sea, Prysmian recommend

greasing the cable.

Optical ground wire (OPGW) type 2

 Ref: 8808

Features an nefi

This cable has been custom designed to best match with
customer  requirements from  optical, electrical,
mechanical, quality and cost point of view, optimising
diameter, weight, breaking load and short circuit
capacity.

Cable characteristics

Mechanical and physical

Approximate cable diameter: 14.0 mm
Approximate cable weight: 490 ka/krm
Rated tensile strength (IEEE 1138): 59.0 kN
Maximum recommended load: 23.6 kN
Elasticity Medulus*: 86.8 kN/mm*
Section*: 119.4 mm*
Linear expansion thermal coefficient: 17.5x10°%oC!

Minimum bending radius**:

On pulley blocks (first anc last of
each reel, span = 600 m or angles

> 15%); 400 mm
On pulley blocks (others): 300 mm
On tensioner devices: 550 mm
After clamping (slack cable): 300 mm

_Operating temperature range: from -302C to +709C

*for stress-strain caleulus
**ges "Installation procedures for OPGW fibre optic cable™ document
reference SIG-07-PE-PA-013

Electrical

Electrical resistance {20°C): 0.33 o/km
Short circuit rating from 40°C: 107.4 kA%s
Short circuit current for 1 s: 10.9 kA

Fiber identification

R F 3
Color Red Black Yelow Viglet | Pink ua

*Designs with more than 12 fibers per tube will use the standard color
code and rings for identification of the fibers using natural color instead
of black calor,

cation
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”
"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

paznonoxicena nped ponma Ha o0eHe HA MUHHUME
pabomu 6 u3MOUHAMA 4acm HA HAXO0OUU|Emo

L]
Prysmlan OPTICAL GROUND WIRE PR SNUAN
with capacity £,
Group for 24 optical fibres = Draka

OPGW AGHAGZ 410 1 e b o S i B i i i 25 o Refs 8808 556
Fibre characteristics Routine tests
According to ITU-T G.652B, ITU-T G.652D, 100% of optical fibres wil be measured by OTDR
[TU-T G.655 or ITU-T G.656 technique before leaving factory.

ITU-T G.652B
Attenuation coefficients

Installation procedure

?tty:,:scla?{;:ﬁmum); < 0.34/0.36 dB/km Prysmian recommends to install the cable described in

at 1385 nm (Water peak): < 1.0 dB/km this specification following the latest wversion of our

at 1550 nm (typical/maximum) =< 0.20/0.22 dB/km "Installation procedures for OPGW fibre optic cable"
at 1625 nm (typical/maximum) < 0.23/0.25 dB/km reference  SIG-07-PE-PA-013, ‘“Instruction for the

Mode Field Diameter installation of the EWMJ joint box" reference SIG-07-PE-

atl310 nm 9.2 £ 0.4 pm PA-015 and "Instruction for the installation of the EW]

Dispersion coefficients jaint box" reference SIG-07-PE-PA-008.

from 1285 to 1330 nm = 3.5 ps/{nm-km)

at 1550 nm < 18 ps/(nm-km)

Polarisation Mede Dispersion < 0.1 ps/vxm RE_E'S

Type W Type G
ITU-T G.652D Wheel (A): 1500 mm 1800 mm

Attenuation coefficients Cylinder (B): 900 mm 900 mm

at 1310 nm (typical/maximum) < 0.35/0.37 dB/km Inside (C): 930 mm 500 mm

at 1385 nm (typical/maximum) < 0.35/0.37 dB/km Qutside (D): 1050 mm 1050 mm

at 1550 nm (typical/maximum} = 0.20/0.22 dB/km Axe (H): 105 mm 105 mm

at 1625 nm (typical/maximurm) =< 0.23/0.25 dB/km Weight:

Mode Field Diameter - empty: 226 kg 378 kg

e 2 - full: 2185 kg 3906 kg

e e et - Maximum length: 4 km 7.2 km

m 1285 to 1330 nm = 3.5 ps/(nm-km) T

at 1550 nm < 18 ps/(nm-km) Tolerance length of the produced reel: £3%

Polarisation Mode Dispersion < 0.1 ps/vkm NOTE: ) o )
Ordered lengths should include a distribution of lengths, i.e., all
reels cannot be ordered at the maximum.

II::Jt;:uGaligfrfcneﬂicients The reel lengths' distribution should be as follows:

at 1550 nm ical/maximum 0.23/0.25dB/km Reel lengths

at 1625 nm (typical/maximum) < 0.25/0.27dB/km 0 - 2500 Mare than 5%

Mode Field Diameter | 2500 - 4500 More than 30%

'a:tj :s:fsm e 9.6 £ 04 um 4500 - 6000 Less than 55%

from 1530 to 1565 om 5.0:6.0 paf(nmrkm) > 6000 Less than 10%

In the range 1565-1625 nm 4,5+11.2 psf{nm-km) g

Polarisation Mode Dispersion < 0.1 ps/vkm =

ITU-T G.656

Attenuation coefficients 7 :

at 1383 nm = 0.4 dB/km | 5 Al il

at 1550 nm = 0.25 dB/km i :L_’ 1 1 —

at 1625 nm = 0.28 dB/km ! i

Mode Field Diameter 1K= 3

at 1550 nm 9.2+0.5 um "

Dispersion coefficients !

at 1550 nm (typ.) 0.052ps/(nm**km)

Polarisation Mode Dispersion < 0.2 ps/vkm

Rev.00 Issued by: L. Roldén 21-may-13 page 2 of 2
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A "MUHH MAPHI[A-U3TOK" EAJT

ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

Prysm[ an OPTICAL GROUND WIRE Rt SVILAT

with capacity

ro L;p for 48 optical fibres —{:5 Draka

QPGW20B42z70

“Ref: 8807

Optical ground wire (OPGW) type 1

Cable structure

Optical core

[1] Optical fibres
[2] Stainless Steel Tube, @ =3.5 mm

Aluminium Tube
[3]@ =6 mm
Armour
Layer 1 (Z):

[4] 6 ACS 20.3% IACS @ 3.02 mm
[5] 3 AA @ 3.02 mm

In areas where there is a high contamination or In
the proximity of the sea, Prysmian recommend

greasing the cable.

Rev.00 Issued by: L. Raldén 21-may-13

Features and benefits

This cable has been custom designed to best match with
customer requirements  from  optical, electrical,
mechanical, quality and cost point of view, optimising
diameter, weight, breaking load and short circuit
capacity.

le char risti
Mechanical and physical
Approximate cable diameter: 12.0 mm
Approximate cable weight: 419 kg/km
Rated tensile strength (IEEE 1138): 59.6 kN
Maximum recommended load: 23.B kN
Elasticity Modulus*: 107.2 kN/mm?
Section™: 83.1 mm?
Linear expansion thermal coefficient: 15.4x10° oC?

Minimum bending radius**:

On pulley blocks (first and last of
each reel, span = 600 m or angles

> 159): 400 mm
On pulley blocks (others): 300 mm
On tensionar devices: 500 mm
After clamping (slack cable): 300 mm

Operating temperature range: from -30°C to +70°C

*far stress-strain calculus
**cee "Installation procedures for OPGW fibre optic cable™ document
reference SIG-07-PE-PA-013

Electrical

Electrical resistance (209C): 0.58 0/km
Short circuit rating from 40°C: 46.0 kA's
Short circuit current for 1 s: 6.8 kA

Fiber identification

Mo. | 1 [ 2 3 | 4 | 5 | &

Mo, T 10
Caler Red Black Yallaw \inlet Pink ua

*Designs with more than 12 fibers per tube will use the standard color
code and rings for identification of the fibers using natural color instead
of black color,

page 1of 2
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A "MUHH MAPHI[A-U3TOK" EAJT

ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

Prysmian
Group

OPTICAL GROUND WIRE
with capacity
for 48 optical fibres

OPGW 20B427 1o st

@DWSMIAN

~&&s Draka

G Ref 8807

Fibre characteristics

According to ITU-T G.6528B, ITU-T G.652D,

ITU-T G.655 or ITU-T G.656
ITU-T G.652B

Attenuation coefficients

at 1310 nm
(typlcal/maximum):

< 0.34/0.36 dB/km

at 1385 nm (Water peak):

= 1.0 dB/km

at 1550 nm (typical/maximum)

= 0.20/0.22 dB/km

at 1625 nm (typlcal/maximum)

=< 0.23/0.25 dB/km

Mode Field Diameter

atl310 nm

8.2+ 04 um

Dispersion coefficients

from 1285 to 1330 nm

< 3.5 ps/(nm-km}

at 1550 nm

< 18 ps/{nm-km)

Optical ground wire (OP

Routine tests

1009% of optical fibres will be measursd by OTDR
technique before leaving factory.

Installation procedure

Prysmian recommends to install the cable described in
this specification following the latest version of our
"Installation procedures for OPGW fibre optic cable”
reference SIG-07-PE-PA-013, ‘"Instruction for the
installation of the EWMJ joint box" reference SIG-07-PE-
PA-015 and "Instruction for the installation of the EWJ
Jjoint box" reference SIG-07-PE-PA-008.

Polarisation Mode Dispersion < 0.1 ps/vkm M
Type X Type N
ITU-T G.652D Wheel (A): 1300 mm 1700 mm
Attenuation coefficients Cylinder (B): 800 mm 200 mm
at 1310 nm (typical/maximum) < 0.35/0.37 dB/km Inside (C): 930 mm 900 mm
at 1385 nm (typical/maximum) < 0.35/0,37 dB/km Qutside (D): 1050 mm 1050 mm
at 15350 nm (bypical/maximum) < 0.20/0.22 dB/km Axe (H): 105 mm 105 mm
:: 1325F‘nr;1d{wpica|{maximum) < 0.23/0.25 dB/km Weight:
ode Field Diameter = z
at1310 nm 9.2+ 0.4 pm = :jﬂ,pw' féjsﬁlklf 3227941@
Dispersion coefficients = - g kg
from 1285 to 1330 nm = 3.5 ps/{nm-km) Maximum length: 2 7.2 km
at 1550 nm < 18 ps/(nm-km) Tolerance length of the produced reel: 3%

Polarisation Mode Dispersion

< 0.1 ps/vkm

ITU-T G.655

Attenuation coefficients

NOTE:

Ordered lengths should include a distribution of lengths, i.e., all
reels cannct be orderad at the maximum.

The reel lengths’ distribution should be as follows:

at 1550 nm (typical/maximum)  <0.23/0.25dB/km Reel lengths

at 1625 nm (typical/maximum) = 0.25/0.27dB/km 0 - 2500 More than 10%
Mode Field Diameter 2500 - 4500 More than 30%
at 1550 nm _ 5.6+0.4 pm 4500 - 6000 Less than 55%
Dispersion coefficients > 6000 Less than 5%

from 1530 to 1565 nm

2.0+6.0 ps/(nm-km)

In the range 1565-15625 nm

4.5+11.2 ps/inm-km)

Polarisation Mode Dispersian = 0.1 ps/vkm
ITU-T G.656

Attenuation coefficients

at 1383 nm < 0.4 dB/km

at 1550 nm < 0.25 dB/km

at 1625 nm < 0.28 dB/km

Mode Field Diameter

at 1550 nm 9.2 £ 0.5 pm

Dispersion coefficients

at 1550 nm (typ.)

0.052ps/{nm* km}

A

R i

cation

Polarisation Mode Dispersion = 0.2 ps/vkm
Rev.00 Issued by: L. Roldan 21-may-13 page 2 of 2
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

BB8/9 Suspension arrangement

Suspenaion arrangamant for OPGW (achematic representation)

2272227 m,n,wmm\
)

W\Wi\m Fr 777

=
|—

..... C-shaped support

..... Armaour grip suspensicn
weeo. Wibration damper

«eee. Bhunt (optional)

(=& T P

Suspenaion arrangamant for thin ADFS cable (schematic repressntation)

1. ADSS cable

2 ... Shackle
b - Armaour grip suspemnsion
4 . \Vibration damper

BUREAU VERITAS
Certification
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

Ipunoscenue Nel4

BB/M0 Tension arrangement

Tension arrangament with OPGW pasaing the tower (achematic representation)

| [ COPGW

2 Tower

3o Tension support
4 Pair of straps

o

...... Twisted double eye
...... Thimible

...... Helical dead end

. Protection rods

. \ibration damper

.- Parallel groove clamp
.- Shunt

[=1]

— e OO ]

Tension arrangament with ADSS cable pasaing the towsr (achematic repressntation)

1 ... ADSS cable
2. Wooden pole

b R Hook

4 Helical dead end

Tension arrangament with OPGW at the towsr with joint box (schematic represantation)

"MHHITPOEKT" EAJl

BUREAL VERITAS

cation

58




ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

Ipunoscenue Nel4

1. CPGW

2 Tower

b Tension support
L. Pair of straps

L - Twisted double eye
B ... Thimkle

i Helical dead end
8. Protection rods
9o Wibration damper
10 .... Parallel groove clamp
11 .... Shunt

12 .... Fixing clamp
13 ... Filler bolt

Tenszion arrangament with ADSS cable at the tower with joint booe (schematic represantation)

> 2

A
In

len

%

1 ... ADSS cable
2 Tower 3 ... Hook
4 Thimkble
5. Helical dead end

"MHHITPOEKT" EAJl

BUREAL VERITAS
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

B801/2 Armour grip suspensions for self supporting optical fible aerial cables (with shunt attachment)

U

Ipunoscenue Nel4

Clamp body with neoprens-insert

Helical rods
Fig. 1
Fig. 2
Attachment for shunis
olt 1
RIEE-Order-Ho. Clamiping rangs | RIBE-Na. Halical rods a b Balt 1 Mazal | Ly | Fy
1+2) Clamp+Naoprens- Ribe-Na. L ] No. of rods Siza a poa
| Inaart (1) mm_| mm mm | mm mm kg kA | kN
LTA 097 13018 B 201 008 KADIT 180 = ]
LTA 104 13007 {Fig. 1) KA 1041805 ]
LTA 111 180/8 KA 111180 = 10
LTA 118 180143 KA 113180= 1800 | £24 10 TE | 82 M G235 3 18 6| 40
LTA 125 180144 KA 125180= 10
LTA 131 18013 KA 131180 s i1
LTA 137 18016 KA 137 180 = i1
LTA 144 130/ KA 144180 = 1800 i1 21
LTA 148 18007 KA 143180 = 1800 i1 21
LTA 157 180/8 KA 157 180 1800 | £62 i1 g | &4 M &x33 3 22 el 1]
LTA 161 2008 KA 161200 s 2000 i2 24
LTA 165 20010 KA 185200 = 2000 12 24
LTA 1 i i1
LTA 1 2000 | 5,18 12 96 | 105 | MA0ez i7 31 e 1]
LTA 186 20007 12
LTA 143 200/8 i2
LTA 203 200/5+9 F 2898 KA 203200= 2000 i1 42
LTA 213 200/6+10 {Fig. 2) KA Z213200= 2000 | 8,35 i 113 ] 123 | MI0ess 17 42 @
LTA 222 2007 +11 KA222200= 2000 12 44
LTA 231 220/8+12 KA 211230 s 2200 i2 44
LTA 237 Z20/5+9 KA 237 220 = 2200 12
LTA 243 220/6+10 KA 2432202 2200 | 8,35 13 127 | 138 | M 12e3S 19 57 r|es
LTA 248 24007 +14 KA 243240 = 2400 13
LTA 258 240/8+12 KA 256240 2400 13
LTA 265 2407+13 | KA 265240 = 2400 i1
FA 2742502 2300 i 7
2500 | 787 12 140 | 145 | M 4235 19 2.1 40 | 180
2500 12 2.1
LTA 298 300/ 7 3000 12 2.1
LTA 308 30012+13 3000 i2 2.1
LTA 311 300/%+11 F2raz i1
LTA 347 3007 +12 (Fig. 2) i1
LTA 326 300/8+13 3000 | 827 12 150 | 200 | M 1235 19 130 (40 ] 150
LTA 333 300/3+14 i2
LTA 344 300M0+13 HA 344300 5 12

s - Wigkh across flats

Material:

Helical reds: Aluminium alloy
Clamp body: Alurminium alloy
Straps: Stesl, hud.g.

Balt: Steel, h.d.g. or stainless stesl
Insert: Meoprene

150 9001
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

B811 AW-Helical dead ends for OPGW, ADSS and ACSR

Ipunoscenue Nel4

4
(

1. Helical dead end
2 ... Thimble

3. Black crossing mark

RIBE-Ordar-No. Clamping rangs Dia. of roda Li Lz No. of Thimbls Masal piace
mm roda RIBE-Nop. kg
0,16
018
017
F 268513 0,24
017
0,23
0,24
0,25
036
040
0.30
0,51
0,64

2
2
Fl
El
2
2

584
8.1

=1 0 o0 an enen
T T ]
3 Q1 % 1) O3
A A T

e

o fen

G 85
10,
10,46
10,85
11,24
11,50
121
1281
13,40
14,50
14,50
15,20
163 -
17.30
17,30
1780
19,40
20,50
29,70
23,20
25,00

7 26,50
18z 28350
AW 326 199 30,80
AW 321 200 320
AW 350 200 33,00
AW 370 224 35,00
AW 390 232 37,00

L

F 26853

F 26853

I - T - R T . .

F 26862

-4 N

a e on o o0 En e o | o on e b e R e b | s T o b s B e b s b s en Cen enCen gnCen en'en
o oo cmn n Cnl|en dnoen dn|En Cndn Cn g dn g dn o | O G dh e ch G ch O O | S 6D D 1D D 1D D D

nin in g b b B b e e e e e B G0 e G e G| G0 G G0 G G0 G G0 G 03 GRS B RS B RS B RS B RS
=]

-]

Material:
Helical reds: Aluminium-clad stes|

150 9001
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME

padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

B803/1 C-shaped supports for armour grip suspensions

[ Horizontal tensile force
Fgyo Wertical tensile force
[— Horizental tensile force rectangular to the line direction
RIBE-Order-Mo. Mirimum Failre Load® Masspos
d. d F, Fa Fsy
mm mm kW kW kM B
F13gten 135 20
Fiagtaz 15,0 20
Fi3E1a3 18.0 20
F 136184 205 20
Fi3g1as 135 24 40 0 40 114
Fi3giam 15,0 24
FiagtaT 18.0 24
Fi3gia@ 205 24
F 136189 240 20
* Specified Minimum Failure Loads for bolts and ruts BB hdg.

Material:

Support: Cast steel, h.d.g.
FPrvotal joints: Cast steel, h.d.g.
Pin: Stainless steel

Application:
C-shaped supports are preferably used on the top of suspension towsers to suspend ground wires and optical fibre asnal cables.

The attachment of the suspension clamp is made by a cardanic joint which assures universal movement of the suspension fitting. The mechanical behaviour of the
suspension is almost identical to that of the conductor suspension in suspension sets.

The C-shapad support is resistant to short-circuit. Additionally articulation points can be thermically relievad by using shunts.

C-shaped supports can also be installed with insulation. For that the insulation set RIBE-Mo. 115 250 is required.

The connection for suspension clamps correponds to LA/ LB 12 or 22 to DIM 42 074, i.e. all customary suspension clamps with strap widths according to GA/ GB 18 or 22
can be inserted without changing of straps.

Because of its C-shape, the support permits the suspension clamp to pivot up to 45°.

Fig.: Mounfing example C-zhaped support and amour grip suspengion

Remarks:

Bolis for tower connection of the support are included only upon special request with indication of required bolt dimension.

Armmour grip suspensions and C-shaped supports have to be ordered separately (armour grip suspensions for C-shaped support: see dats-shest BE01 /)
For other executions pleass inquirs.

"MHHITPOEKT" EAJl
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”
(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),
paznonodicena nped ponma Ha 600eHe HA MUHHUME
padomu 6 u3MOUHAMA YACM HA HAX0OUWEMO

"MHHH MAPHUI|A-U3TOK" EA/]

B851/2 Vibration dampers with clamp attachment (with 3 resonances)

Ipunoscenue Nel4

—
— 0
_E S =] E =] .
RISE-Cirder-MNo.
With messznger cakle steel, by and stainless  (With messerger cable and stairless steel bolt | Suiable for optical fibre asrdal cable with diameter Type Mass/
shael kolt pos
mm hy
FALETY X Kb FI4ET2 X AZKR 80-180 3 Resonances 1,7-24
_.0¥ _. - Determination of damper camp is made by RIBE
Material:

Weights: Forgeds steel, h.d.g.
Clamp: Forged aluminiuem alloy

Remark:

The determination of damper fype. clamp and number of vibration dampers fo be installed will ke done by RIBE.

"MHHITPOEKT" EAJl
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”
"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

paznonoxicena nped ponma Ha o0eHe HA MUHHUME
pabomu 6 u3MOUHAMA 4acm HA HAXO0OUU|Emo

External damping study for an OPGW
APREM ASLH-D(SA) (ACS 64-6,4)

XA MF PREFOARMANGS METATIIS

Bulgary project

INSTALLATION DRAWINGS

*SUSPENSION SET.

L Clonp rods 375
2 OPOW cable, I

IPAN LENGTH

24,0770 | rer. buigary

=
o . LATE
APREM AR\|  sewm o soromon
|

1

@ "MHHIIPOEKT" EAJl | mmenovesnss (45

64



Ipunoscenue Nel4

ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”
"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

paznonoxicena nped ponma Ha o0eHe HA MUHHUME
pabomu 6 u3MOUHAMA 4acm HA HAXO0OUU|Emo

External damping study for an OPGW
APREM ASLH-D(SA) (ACS 64-6,4)

Bulgary project

*TENSION SET

——
|
SPAN LENGTH
L PROTECTION RODS
& DEAD END
-
T
| DAaTE
A p Q E M i POSITION DAMPERS IN DEAD END SET | 2407001 ref. bulgary

@ "MHHITPOEKT" EAJl
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ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”

(coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

paznonoxicena nped ponma Ha o0eHe HA MUHHUME

pa60mu 6 usmouHnama uacm Ha Haxodumemo

@ NK NETWORKS

Optical Fibre Interconnection Prodiucts

Description
Application

Housing

Cable input

Standard supply

Technical data

Joint Boxes for OPGW
type OPTOFLEX ACST

LH 4/12 and LH &/24 jcint boxes for OPGW are designed as jointing and
branching box for CPGW with steel tubes. They can be used also for
jointing of OPGW and lead-in direct buried cables. In case of more than 12
fibres per tube LH 8/24 will be applied. The inner storage device
accommodates splice trays and spare length of tubes. The cover hood is
fixed by a clamping band at the base plate of the housing; the sealing will

- be made by an O-ring. Joint boxes will be mounted normelly at the ground
and fixed at the pole aftarwards.

Hausing bottom plate made of aluminium east with beres for Up to 4 cable
inputs; cover hood made of aluminium: clamping band made of stainless

steal.

Pg-screwing for OPGW and direct buried cables. For input of OPGW

adaptors will be used.

2 splice trays; 1 cover plate for splice tray;2 - 4 Pg-screwings; 1 additional
gland for joint boxes with 3 or 4 cable inputs: instruction manual.

Max. number of Max. number of fiores : ; —‘
P | TR | TS | Mok (W | e
type 1
LH 412 4 48 2xPg16 2.5 022 328 70
LH 4/12 4 48 1xPg 16, 1 x Pg 21 2.5 022 328 81
LH 4/12 4 48 3xPg16 a2 (22 328 82
LH 4/12 4 48 2xPg 16, 1 xPg21 3.2 022 328 83
LH 4/12 4 48 4xPg16 3.z 022 328 84
I LH 42 4 43 3xPg 16, 1% Pg 21 3.2 022 328 BS_J
Max. number of [Max. number of fibres with : N
Preduct | splice lrays type 2 |crimp-splice protection” in |Numbsar of cable input "?"3’9”* Product code
{24 fibres) splice tray type 2 ' X
LH 6/24 6 144 2xPg 16 5.0 022 328 86
LH 6/24 6 144 1xPg 16, 1x Pg 21 5.0 022 328 B7
LH 5/24 6 144 3xPg16 57 022 328 88
LH 6/24 & 144 2xPqg 16, 1 x Pg21 5.7 022 328 g9
LH 6/24 3] 144 4xPg 16 57 022 328 2
| LH 6724 5 144 3xPg16,1xPg21 | 57 02232893 |
= other splice protections applicable
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Ipunoscenue Nel4

ITooooexkm: Hsmecmeane na BJI 110 kV ”3uamenocey”
"MUHH MAPHUIIA-U3TOK" EA/l (coocmeenocm na ,, Munu Mapuya-uzmox” EAJ]),

paznonoxicena nped ponma Ha o0eHe HA MUHHUME
pabomu 6 u3MOUHAMA 4acm HA HAXO0OUU|Emo

@ NK NETWORKS

Optical Fibre interconnection Products

Joint Boxes for OPGW

type OPTOFLEX ACST
Dimensions
LH 4/12
I
. clamping band
hood
——— storage device
splice frays
=3 Pg-screwing
sealing ring
housing
base plate
: f— f
7 AT = A i,
5 72k
| "
i J ff/ffdl‘Eg{F:--\\\
W
Ky 76 [a%4] |
in mm

BUREAU VERITAS
Certification
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