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CorymacoBaHo
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O0o3HaueHue HaunmeHoBaHue IIpumeyanue
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3a3eMJISIOIINX TTPOBOTHHKOB
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pa3bEeIUHUTEIA

2024/01-100-T1.1.7Y.114 Crieunguiains 00opyrosains, Crp. 17
HU3ACIINU U MaTCpUaJioB

[Tpumeuanue — HoMepa JIMCTOB yKa3aHbl IO CKBO3HON HyMepaluu (B BEpXHEM MIPABOM YTIIy).
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1. Kparkue cBegenusi 00 o0bekTe
1.1. OOmme cBeneHust

I[IC 220xB [Ilepekpectok pacmnoioxkeHa B 1. Mypmanck, yi. IloneBas, na.1. PabGorsl mo
obcnenoBanuio MO npoBoamiuck B Mae 2024 r. Pa3zmep IIC cocraBnsier ~387x258,5 m.

O6mmit utan Teppuropun [1C 220 kB Ilepekpectok mpencrasien Ha Pucynke 1.

Brewhuu ysen
_ cpedcmb ynpabneus

0Ny 220xB

] ==

0PY 220kB

OPY 110xB

0y 110xB

Pucynox 1 — Iman reppuropuu [1C 220 kB Ilepexpectok

Ha Tepputopuu I1C pacnonaratorcs:
— OPVY 220 kB, OPY 110 kB, OPY 35 xB.
—  3panus OITY 220 kB u OITY 110 xB.

— BcnomorarenbHbIe U XO3MCTBEHHBIC 3JaHUS U COOPYIKCHHA.

z
2 — Asrorpancdopmaropsl 220/110/35 kB AT-1 u AT-2.
=
2 —  Tpancdopmaropsl cooctBeHHbIX HYx) 1 TCH-1,2 nanpspkennem 35/0,4 kB.
—  OtaenbHO CTOSIIUE MOJTHUEOTBOAHBIE U MPOKEKTOPHBIE MAYTHI.
= — Monnuenpuemuuku Ha nopranax OPY 220/110 kB.
= Cymectsytomas MII annapatypa yctaHosieHa B nomeenusx 3nanuit OITY 220 kB u OITY 110 kB.
g
=
=
=
z Jluct
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Tabmuma 1 — [MapameTpsl TokoB K3 B ceTsax ¢ 3a3eMII€HHOM HEUTPAJIBIO

Tok K3, kKA (c yuerom Toxu B HeUTpanax Bpewms otkmouenus K3 HapaMCTpI:I BY-
cocrapmsomei Toka K3
U, MEpPCIIEKTHB Pa3BUTHS) TpaHcpopmaropoB*, KA | (ocHOBHOE / pe3epBHOE / [11]
kB Tpex(as- Omoda- BpeMs cpabaTbIBaHUs
p A AT-1/ AT-2 BBIKJTIOYATEIS ), C Tok, kA | Yacrora, MI'11
HOT'O HOT'O
220 5,992 5,997 —/= 0,05/0,7/0,045 2 0,8
110 13,382 15,996 —/= 0,1/0,5+0,3/0,1 1 1

Tabnuma 2 — 3Ha4eHUs1 TOKOB 3aMBIKAHUH B CETAX C M30JUPOBAHHONW HEUTPAJIBIO

Tox 3ambIkaHus, KA (C yueToM OTKiTroueHne
Bpewms otkmrouenus K3
MEPCIEKTHB Pa3BUTHS) OHO(A3HBIX
Hanpsoxenue, kB . (ocHOBHOE / pe3epBHOE / BpeMst
Tpexdaznoro JByxdhaznoe* 3AMBIKAHHT / cpabaThIBaHUS BBIKIIOYATEINS), C
P Y ycraHoBka JII'P ’
35 8,16 7,1 HET JaHHBIX 0,05/0,7+0,3 / 0,045

3HayeHHE TOKa ABYX()A3HOTO 3aMBIKAHHS B CETSIX C HM3O0JIMPOBAHHOW HEUTPATBIO MPUHUMACTCS
paBHbIM 0,871 (3).

Jlyist JIleTHETO TIepHONa IOJyYeHA JBYXCIIOMHAs MOJENb TPYHTA C YIACIBHBIM CONPOTHBICHHUEM Ha
ry6une 10 1,8 M — 341 Om-m, mryoke 1,8 M — 151 Om-Mm.

JIJist 3uMHEro Tieproia MPUHUMAETCS IBYXCIIOWHAS MOJICITh TPYHTA C YICIBHBIM COTIPOTHBIICHUEM Ha
mry6une 10 1,8 M — 664 Om-Mm, mryoxke 1,8 M — 139 Om-Mm.

1.2. OcHoBaHue 1Jis1 IPOCKTHPOBAHUA

[IpoexT peMoHTa pa3paboTaH HA OCHOBAHUM PE3YJIETATOB 0OCIIEAOBAHUS 3a3EMIISIIOIIETO YCTPOHCTBA
(3Y) IIC 220 kB TIlepekpectok, BemmomHeHHOTo OO0 «DHeprogupexkT» B sHBape 2024 r. IIpoToxomsl
M3MEPEHHUI M pacueToB mapamMeTpoB 3Y, UCMONHUTENbHAS cXeMa 3Y MOJCTAHLMU U CHHUCOK BBISIBICHHBIX
nedextoB npeactasieHsl B Tome 2024/01-100-T1 «Texauueckuii otuet. [1C 220 kB ITepekpectoky.
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2. IIpoexkTHOe NpeasoKeHue
2.1. Hopmupyembie mapamerpsl 3Y

Hcxonss W3 TNPUHATOTO BPEMEHM OTKIIOYEHHUS 3aMblKaHus 10 Kaxaomy PY, npuHumarorcs
CIIEYIOIINE IPEAEIIBHO 0y CTUMBbIE HAIIPSDKEHUS TPUKOCHOBEHMS 1Tpu K3:

Tabnuna 3 — [IpunasaTEIe MOTTYycTUMBIC 3HaYeHUsT U MPUKOCHOBEHUS TIPH 3aMBIKaHUAX B CeTsAX BhIme 1 kB

Bux K3 Onnodasnoe, 220 kB Onnodaznoe, 110 kB ﬂ""““"g ;1“;3"“‘3““"’
Jomycrumoe HampsipkeHue
IIPUKOCHOBEHMS Ha pabouux MecTax, 125 65 20
B
JlonycTumoe HanpspkeHHne
MIPUKOCHOBEHUSI HA OCTAJIbHOU 500 400 340
TeppuTopuu 00bekTa, B

CornachHo I1YD compotusinenue pactekanuo 3Y He A0kHO npeBocxonuTh 0,5 OM B moboe Bpems
rojia ¢ y4eToM ecTecTBeHHBIX 3azemuuteneit (IIYD-7 m. 1.7.90).

Makcumanbnbiid noteHuuan Ha 3Y IIC npu K3 B BBICOKOBONBTHOM CETH HE JOJKEH IPEBHIIIATH
Hopmupyemoe 3HadeHue 5 kB (IIYD-7, m. 1.7.89) unu 10 kB, mpu ycioBuM BBITIOJHEHUS 3alIUTHBIX
MEpONPHUSTHI MO BBIHOCY BBICOKOTO MoTeHUrana 3a npeaeinst [1C.

B coorBerctBun ¢ CTO-56947007-29.240.044-2010: npo4HOCTh H30JSALMU BTOPUYHBIX LiENel
(BbimoNHEHHBIX KaOenem tuna KBBI'D) Ha npoMblIIeHHOM uacToTe NpUHMMaeTcs paBHoW 2 kB
(meiicTByIOIIEE 3HAUCHUE).

2.2. OueHka cevyeHUil 3a3eMJIAIOIINX MPOBOAHUKOB
B coorBetcTBHM Cc 1. 1.4.16 TTYD:

— TpeneNbHO JOMyCTHMas TeMIleparypa HarpeBa CTallbHbIX TOPHU30HTANBHBIX —3a3eMIISIONINX
BHGKTpO,Z[OB U CTAJIBHBIX 3a3€MJIAIOIIUX HpOBO,Z[HI/IKOB, HC HMCHOIIUX HGHOCpeI[CTBeHHOFO
coeauHenus ¢ annaparamu — 400°C;

—  TpeleNbHO JOMyCTHMas TeMIlepaTypa HarpeBa CTaJbHBIX 3a3eMIISIOIIUX MPOBOAHUKOB, UMEIOIINX
HENOCPEACTBEHHOE coequHeHue ¢ annaparamu — 300°C.

Cormacno m. 1.7.77 11Y3-6 u n. 1.7.114 TIYD-7 nHarpeB omnpeaensieTcs sl BPEMEHU ACHCTBUS
OCHOBHOM 3alllUThl M TIOJHOTO BPEMEHM OTKIIIOUEHHUs BbIKIodarens (He mnpesbimaromiet 0,1 ¢ pms
OOJIBIITMHCTBA COBPEMEHHBIX BBIKIIIOUATEIICH).

B coorBerctBum ¢ 1. 15.2.6 CTO 56947007-29.130.15.114-2012:

“ CeueHre 3a3eMJISIONIUX TPOBOJTHUKOB U 3a3€MJIUTENCH ClIeAyeT BBHIOMPATH IO YCIOBHUIO TEIJIOBOU
m
£ YCTOMYHMBOCTH C YUETOM 3araca Ha KOPPO3HIO (BBIOMPAETCss HOMUHAIBHAS TOJIINHA MTOJIOCH ¢ OMKaNIIIuM
2| | OOmBIINM 3HAUCHHEM).
[se)
m
JonycTuMoe cedeHue 3a3eMIISIONIEr0 MPOBOJHUKA M0 TEPMUUYECKON CTOMKOCTH Sty OMpPENENstoT MO0

dbopmyne: Sty = Ik3Sika'q, e Sixa — AOMycTUMOE ceueHue sl ToKa B 1 KA TPOAOIKUTEIBHOCTHIO
. Bo3nelicTBu 1 c;
s
<
= q — K03 GUIHUEHT, YIUTHIBAIOIINHA MPOIOJKUTEIFHOCTH BO3JCHCTBUS TOKA.
g
g q=(t+0,09" mput<1cum 0,8t mput>1c.

3HaueHus Sixa MPUBEIACHBI B cleayromieii Tadmmire.
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m
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Tabnuna 4 — JlormyctumMoe cedenue i1 Toka B 1 KA MpoaoKUTENTbHOCTBIO BO3ACHCTBUS 1 €

Tun npoBoaHUKA S1kAs MM*/KA
['opr30HTaNBHBINA CTATBHON 3a3€MJIUTEIIb 14
3a3eMJISIFOIIMK TPOBOIHUK U3 CTaJIM, IOJICOEIMHEHHBIN K annapary 16,5
T'opr30HTaNBHBIN METHBIN 3a3€MIIUTEIb 4.6
3a3eMIISIFOIIMK TPOBOIHUK U3 MEJH, TOICOEIMHEHHBIN K anmnapary 5,4

B3am. unB. N

Ilonn. u mara

Hus. N noa.

Cedenue CTallbHBIX T OPHU30HTAJIBHBIX 3a3eMIuTeNeH BHemHero 3Y W CTadbHBIX 3a3EMJIAIOIINX
IIPOBOJHHUKOB, HC HMCIOIINUX HCINOCPCACTBCHHOI'O0 COCAHMHCHHUA C allmaparamMu, AOJKHO COCTaBJIATHL HE
MCHCC:

B cetr 220 KB: Sty(o MmN = 5,997 KA 14 MM*/KkA 0,43 = 36,1 mm*;
B cetr 110 KB: Sty miv = 15,996 KA 14 mM*/kA-0,77 = 172,4 mm*;
B cetH 35 kB: STy(t) MIN — 7,1 kA 14 MMZ/KA'0,69 = 68,6 MM2.

Ceuenne CTaJILHBIX 3a3eMJIOIMUX TIPOBOAHUKOB, HMMCHOMIUX HEMOCPCACTBEHHOC COCIUHCHHUEC C
afnmnaparamMu, J0JIKHO COCTaBJIATh HC MCHEC!

B cetr 220 KB: Sty max = 5,997 KA-16,5 MM*/KA 0,43 = 42,6 MM”;

B cetn 110 kB: Sty max = 15,996 kA 16,5 MM*/kA-0,77 = 203,2 Mm*;
B ceTr 35 KB: Sty(max = 7,1 KA-16,5 MM/KA-0,69 = 80,8 MM,

B cootserctsui ¢ 1. 15.2.7 CTO 56947007-29.130.15.114-2012:

[Tpu nMcnonb30BaHUM CTAJBHBIX 3a3€MJIMTENEH U 3a3eMIISIOIIMX MMPOBOAHUKOB K 3HAUEHUIO CEUEHUS,
BBEIOPAHHOTO IO TEPMHUYECKOH cToiikocTH (Sty), H0OaBIsIeTCS ceUeHrne, KOTOpoe OyleT MOTEPSIHO CTaTbHBIM
3a3eMJIUTEIEM H3-32 KOPPO3WU B MECTE €ro YCTaHOBKH (Skop) 3a BpeMs NadbHEHIIEH SKCILTyaTaluu
ANIEKTPOyCTaHOBKH (t — pekomenayercs He wmenee 30 ner). I[lpum sToM HE0OXOOUMO Yy4YECTh YKe
CYILIECTBYIOILYIO KOPPO3HUIO 3a3E€MIIUTENCH.

TaKI/IM 06p8.30M, ITIOJIHAA III0IIaAb CCUCHUS CTAJIBHOI'O 3a3€MJIAOIICTO HpOBOI[HI/IKa Hn 3a3CMIIUTCIIA
JOJKHA OBITh paBHA:

Stionm = Sty + Skop(t).

Jnst 3azeMiuTens M 3a3€MIBIIONIETO TMPOBOJHWKA M3 TIOJOCOBOM CTajdud Ha 3HadyeHHEe 20k(t)
YBCIMYUBACTCA TOJIIHWHA IMOJOCHI, U 3aTCM BBIGI/IpaeTCSI HOMUHAaJIbHAA TOJIIIHNHA II0JOCHI C 6.]'II/I)KaI7IH_II/IM
OO0JIBIINM 3HAYECHHEM.

3nauenue Ok(t) ompenensiercs pacueroM. [[ng 30HBI cnaboit kopposun (K5) pacuernas miryOuHa
koppo3uu (s cpoka skcruryaranuu 30 jet) cocrasnset 0,4 MM.

Pexomenyercst BHIMOIHUTH HOBBIE 3a3€MIIMTEININ MOJIOCOBOM cTanbio ceuenreM 50x5 mm. Ilpu stom
HarpeB mpoBogHukoB Tpu K3 mo crtopone 220/110/35 kB He mnpeBBICUT 3Ha4YCHHS 400°C, uto
yaoBieTBopsieT TpeboBanusm 1. 1.4.16 ITYD.

2.3. IlpoekTHbIe pelieHust

—  C uenbro obecrieueHust TydIIero ypaBHUBaHUS MOTeHIUANOB Ha Tepputopun OPY 220/110/35 kB,
CHIKCHUST HEPETYJISAPHOCTH CYIIECTBYIOMIEH ceTkH 3Y, a Takke obecnedeHus 3aMKHYTOCTH 3Y 110
BHEIIHEN CTOPOHE, IPOJIOKUTD JOTIOJIHUTEIbHBIE TOPU30HTAIbHBIE 3a3€MIIUTEIIN.

— Jlnsa obecriedeHus TpeOyeMbIX UEThIpEX HaAIPAaBIECHUN MPOKJIAJAKU TOPU30HTAIbHBIX 3a3eMJIUTENIEH
BOJIM3U MECT PACHOJIOKEHUS 3a3eMJISIEMbIX HEWTpajell CHIIOBBIX TpaHC()OPMATOpOB U Pa3MEPOB
queek ceTku 3Y (6x6 M), NpPUMBIKAlOIIMX K MECTaM HPHUCOEAMHEHUs HEWTpalled CUJIOBBIX
TpaHchopmaropoB K 3V, IMPOIOKHUTH ONOJHUTEIbHBIC TOPU3OHTAIbHbBIE 3a3€MIIMTENIN B MECTax

JInct
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B3am. unB. N

Ilonn. u mara

Hus. N noa.

YkazaHHbIE MEPOTIPUATHSA 110 peMOHTY 3Y npuBeaeHBI Ha yepTexe «Cxema 3azemiienus. PeMoHTY.

L8]

MIPUCOSAMHCHUS HEHTpasiel TpaHnc(hopMaTopos.

OT cTOeK KOHCTPYKIIHI ¢ MOTHUEIPUEMHUKAMU HEOOX0IMMO 00eCIeUnTh pacTeKaHUe TOKa MOJIHUU
[0 MarucTpassiM 3a3eMJICHUS B IByX-TPeX HAMpaBICHUSX C YIIIoM He MeHee 90° MexX Iy HUMU.

24. Ykazanus 1o peMOHTY

[IponoXuTh peKOMEHAyeMble TOPU3OHTANbHBIE 3a3€MIIMTENH (3a3eMJISIOLIUME ITPOBOJAHUKH),
BBIITOJIHUTh PCKOMCHAYCMBIC BCPTHUKAJIILHBIC 3a3CMIIUTCIIN COIJIACHO YCPTCIKY «CxeMa 3a3eMIIeHU
u monauezammTel [IC 220 kB Ilepekpectok». PekomeHayeMble 37I€MEHThl KOHTYpa 3a3eMJICHUS
YKa3aHbl Ha YCPTCIKEC CUHUM LIBETOM.

B cooTBeTcTBUU ¢ TpeboBanusaMU [13], rOpU30HTANIBHBIEC 3236 MIUTEIN PEKOMEH/YETCSI BHITIOJTHHTS!
B CiIydae BBITMIOJHEHUS M3 CTaIM 0€3 aHTUKOPPO3WOHHOTO TOKPBITHSI — IOJIOCOW TONIIMHOW HE
MeHee 5 MM.

B kxadecTBe TOpH30HTaIBHBIX 3a3€MIIMTENEH, 3a3€MIISIIOIIMX MMPOBOJHUKOB U 3JIE€MEHTOB CHCTEMBI
ypaBHHUBas MOTEHLUAJIOB B 3JJaHUSIX PEKOMEHAYETCS UCIOJIb30BaTh HE OLIMHKOBAHHYIO MOJIOCOBYIO
ctaib cedyeHrneM 30x5 MM WM CTalbHOM MPYyTOK JAuaMeTpoM He MeHee 14 mm. [lnuHa
BEPTUKAIBbHBIX 3a3€MIIMTEINIEH JOJIKHA COCTABIISTH 3 M, AMAMETpP HE MeHee 18 mMm.

Hcnonp3oBanue 3a3eMiuTeNiell U3 yKa3aHHOTO MaTepuaia U ¢ YKa3aHHbIM CEYEHHEM YIIOBJIETBOPSET
TpeboBanusam 1. 1.4.16 u 1. 1.7.114 TIYD no ycnoBHiO TEpPMHUYECKONH CTOHKOCTH 3a3eMJISIOIINX
MPOBOJAHUKOB M 3a3emidTesiell mnpu gomyctumor temneparype Harpea 400°C u 300°C,
COOTBETCTBEHHO.

IIpoknanky HOBBIX T'OPH3OHTAJBHBIX 3a3eMJIMTENEH CleqyeT MpOU3BOAUTh Ha TiIyOHHE
cyuiectBytomero 3Y Ha paccrosnuu 0,5-1 M oT ¢pyHnamenToB obopynoBanus. [lomgocy ykiaapBaTh
Ha JIHO TpaHIleu. BepxHuil KOHel| BEpTHKAJIbHBIX 3a3eMIIMTENEN 3aTyOisITh Ha BEIMYMHY IITyOUHBI
TpaHILIeH TIOJ TOPU3OHTAJIBHBIC 3a3eMJIMTENU. TpaHIIero A7 TOPU3OHTAIBHBIX 3a3eMIIUTENCH
3aIl0JIHATh CHadaja OJHOPOIHBIM IPYHTOM, HE COJEp’KallluM LIeOHS U CTPOUTEIBHOIO Mycopa, ¢
yTpam60BKoii 200 MM, a 3aT€éM MECTHBIM IPYHTOM.

B kayectBe 00BEKTOB, K 3a3€MJICHUIO KOTOPBIX MPUCOENUHSAIOTCS JOMOJHUTENbHbBIE 3a3€MIINTEIH
oT DA ¥ KOHCTPYKIIHA, HE JOJDKHBI, KaK TIPABHIIO, BEIOMPATHCS OMOPHI C MOJTHUETIPUEMHUKAMU U
rpO30TPOCAMH, MOJHHEOTBOJHBIE MauThl, BBICOKOBOJIbTHbIE pa3psaHuku u OIIH. He nomxHbI
HCIIOJIB30BAThCA U APYIUC B3JICMCHTLI, HAa 3a3CMJICHHH KOTOPBLIX BBICOKA BCPOATHOCTL ITOABJICHHA
3HAYUTENIbHBIX UMITYJIbCHBIX TIOMEX, CBSI3aHHBIX C YBEJIMUEHUEM MOTeHIana Ha 3Y.

Heo6xoaumo, 4To0bI HEMOCPEACTBEHHO Y MECTa MPHCOSINHEHNS 3a3eMJISIOIIEro MPOBOAHUKA DA
Y KOHCTPYKIHH K 3a3emiuTento Ha OPY obecneunBanoch pacTeKaHHE TOKOB HE MEHEE UYeM B JIBYX
HaIpaBJICHUSAX.

Cormacuno I1YD-7 m. 1.7.92: 3azemusromnye TPOBOJHUKH, MPUCOCIUHSIONINE 000PYIOBaHUE WIIH
KOHCTPYKIIMHU K 3a3€MJIMTEII0, HE00X0IMMO MPOKIaAbIBaTh B 3eMile Ha IiTyOuHe He MmeHee 0,3 M.

Kopnyca xnemmubix mkagoB Ha OPY 220/110 kB nmpucoeamHuTh 1O KpartyaumieMy MyTH K
6JIH)K3ﬁL[IHM TOPU30HTAJIbHBIM 3a3CMIIUTCIISAM.

Ha Tteppuropun, 3ansToii oOoOpymoBaHWEM, BCe pPaOOTHI BBHINOIHATH BPYYHYIO C 0CO0Oi
OCTOPOXKHOCTBIO. B MecTax mepecedeHus] TpaHIIEH C KaOeIbHBIMH TpaccaMH MECTOMOJIOKEHUE
Ka0eJsl yTOUHHUTD IypQIICHUEM.

B wmectax, rme OTCYyTCTBYIOT KaOeibHbIE TpacChl W JIpyrWe KOMMYHHUKAIMH, JOIyCKaeTCs
HCIIOJI30BaHUE TPAHILIEEKOIATEI.
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2024/01-100-T1.1-I13 6

W3m.

Kom.yu | JIuct [N mok.| Iloam. Hara

®dopmar A4



10.

11.

12.

13.

14.

15.

16.

17.

18.

[ 9]

Pexomennyemoe 3Y OPY 220/110 kB coemunuth ¢ cymectytommm 3Y TIC B mecrax wux
MepeCceUCHUsI.

[Ipu mnpoknagke HOBBIX 3a3eMJIMTEICH HE JODKHBI OBITh TMOBPEXKICHBI CYIIECTBYIOIINE
3a3€MIINTENHM, a TaKXKe HaApYIICHbl CBA3M MEXAy JIOOBIMU ammaparamMu (KOHCTPYKIMSIMH) H
CYILLIECTBYIOIIUMH 3a3€MJIUTEISIMH.

Bce coenuHeHns Mexay MPOKIAABIBAEMBIME 3a3€MIIMTEISIMU, @ TAKIKE MEXKIY MPOKIIAIBIBAEMBIMH
U CYIIECTBYIOIIMMH 3a3€MIIMTENISIMH, OCYLIECTBIATh CBApKOH, 3a HCKIIOUCHHEM IepEeCcedeHuid,
BBITIOJHAEMBIX CIIOCOOOM IpoKoJIa. MeCTONONOKEeHNE TTepecedeH i ONPEIeTIUTh 0 YepTexy. Eciu
nepecekaeMblii  3a3eMIIUTENh 3alieraeT Ha Oonbluei TiyOWHe, JIOKAJIbHO YBEIHYUTH TIIyOHUHY
TpaHILIEH JUIsl COSTUHEHUS.

[lepen cBapkoil moOJOC 3a3€MJIEHHUS, MECTA COETMHEHUSI HEOOXOIMMO 3a4MCTUTh OT prKaBUMHBI (U
IIUHKOBOTO MOKPHITHUS). CBapKa BBIMOIHIETCS «BHaxJyIeCT». CBapHOH IIOB BBIMOIHIETCS CIUIOIIHBIM
(c IBYX CTOpPOH IpOBOJIHUKA). [MMHA «HaxjecTa» paBHa 6 quameTpaM 3a3eMIIUTENS MPU KPYIIOM
CEUEHUHU U JBOWHOMN mmumpHuHE npu npsmoyroiabHoM ceueHun — ['OCT 5264-80 «Pydnas myrosas
cBapka. CoeTuHEHUsI CBAPHBICH.

3a3eMJIAIOIIME MPOBOAHUKH, IJIsi MCKJIIOUEHHS YCUJIEHHOTO pPa3pyLICHUsI Ha Y4YacTKE «BO3AYX-
IPYHT», U301upoBaTh Ha JauMHY 20 cM B 00€ CTOPOHBI OT I'PaHHULBI pasfena, MyTeM 3alllUuTHOIO
MOKPBITUS B ABa ciod. M3onauuu Takke Mojaiexar MecTa CBapHbIX COEIMHEHUN TOpU30HTAIbHBIX
3a3€MJINTENEN C BEPTUKAIbHBIMU U C 3a3€MJIIOLUMU IIPOBOJHUKAMU — ITOJIHOCTBHIO CBAPHOM LIOB U
Ha 5-10cM B 00e CTOPOHBI OT CBapHOro ImBa. J[JIg 3alUTHOTO TOKPBITHUS CJIEAYET MPUMEHSTH
3aluTHBIE Marepuanbl, Hanpumep, kommnozunuu [UHOJI+AJIIIOJ. IloBepXHOCTH OTKpPBITO
MPOJIOKEHHBIX 3a3€MJIIONIMX MTPOBOHUKOB MOKPBIBAIOTCSA rpyHTOBKOM [1D-020 TY 6-10-1940-84
u smanbio [1D-115 TOCT 6465-76 uepHOTro 11BETA, TIMOO AHATIOTUYHBIE MaTEPUAIIBI, O0JIAJAIOIIIMHK
MIPOTUBOKOPPO3UOHHBIMH CBOWCTBAMHU.

[Tpu nmpoBeneHNH CBApOYHBIX paboTax BOMU3M M3OJSIMU IEKTPOOOOPYIOBAHUS IPUMEHSATh MEPHI
JUI €€ 3alIUThI OT 3arpA3HEHMS IPOJYKTaAMH CBAPKH.

[lepeceuenus: ¢ TOporaMu, PebCOBBIMH MYTSMHU, OTMOCTKaMHU, KaOEIbHBIMU KaHaJaMH HIHPUHON
710 5 M BBIMOJHUTH NMPOKOJIOM. [Ipy HEBO3MOXKHOCTH MPOKOJIA BBHITOIHUTH TPAHILIEHHYIO TIPOKIAAKY
C TIOCJIETYIOLIUM BOCCTAHOBJIEHUEM JOPOKHOTO MOKPBITHS.

[Tepexonmpl 3a3emmmTeneid yepe3 OOPT MACIONPHEMHOTO Kape OCYIIECTBUTH IO BO3MOXKHOCTH
CKBO3b CTEHKH C 33JI€JIKOM OTBEPCTUI MECKO-UEMEHTHON CMeChIO. [Ipy HEBO3MOKHOCTH BBITIOIHUTD
OTBEPCTHE, 3a3€MJIUTEIH TMPOJIOKUTHh OTKPBITO IO KpaTdyallieMy pacCTOSHHIO IO Oopram
MacIONPUEMHOTO Kape CTPOUTEIbHBIM OCHOBAaHUSAM. OTKPBITO MPOJIOKEHHBIN 3a3€MIIUTENb BHYTPU
MacJIOTIPUEMHOTO Kape 3achinath mednem ¢paxiuu 40-70 ¢ TommmHOoM cos 0,15 m.

Beinonauts MoHTax npoBogHuKoB CYII o BHyTpeHHEH noBepXxHOCTH cTeH B nomeleHusx OITY ¢
IPUCOEIUHEHNEM K CYILECTBYIOLUIEMY KOHTYpPY JUI BOCCTAHOBIIEHHSI 3aMKHYTOIO IMEPHUMETPA.

z o .
é [Tpucoenuuute k CYII nmomenienuit psaasl mkadoB u naHeneil ynpasnenusi, P3A, LIIIT, LICH.
= [IpoBognuku CVYII 3akpenuth Ha crteHax Ha BbicoTe 0,3-0,5 M OT ypoBHS Tmona 1O MECTY.
§ Coenunnts CVYII ¢ 3Y noacraHIMM B MECTE BBOJIA 3a3€MIIMTEIIS B 3/IaHHUE.
m

19. TIpoBognuku CYII okpacuTh aHAJOTHYHO 3a3€MIISIIOIIMM CITyCKaM.

20. IIpoxombl yepe3 CTEHbI BHIMOJIHATH B oTpe3kax TpyO. [lociie mpokiaaku MpOBOIHUKOB, MPOXOJIBI
g 3a/1eJ1aTh ECKO-IIEMEHTHON CMECHIO.
=
o 21. 3azemuutens 3a npenenamu 11C npoknaaeiBaTe Ha pacCTOSHUM | M OT BHEUIHETO OIPaXKACHMS U Ha
=
2 ryoune 1 m.

22. Ha pabounx wmectax okono paszpeguaureneid 220/110 kB momxHBI  OBITH  BBIOJIHEHBI

METAJUIMYECKUE TUIOLIAJKH, COCUHEHHBIE C IPHUBOJOM PA3bEIAUHUTENS, I HAXOXKIACHUS HA HUX
5 NepcoHaJIa Mpu BhINOJMHEHUH niepekiitoueHuit Ha OPY 110 kB.
£
Z JIucr
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Hus. N noa.

2.5. 3axkiaouenue

[Ipu BBINONIHEHNN IPOEKTHOTO NPEIIOKEHUS 10 peMoHTy 3V, 3a3emursromee ycrpoiictso I1C 220 kB

[Tepekpectok OyzneT yaoBIeTBOPATH TpeOboBaHMsIM [1Y D K KOHCTPYKITMHU U 3JIEKTPOOE30TaCHOCTH.

[ 10|
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JIMTEPATYPA

I'OCT P 50571.4.44-2019 DnekTpoyCTaHOBKM HHU3KOBOJBTHBIC. 3aIWTa s O00ECICYCHHUS
0€30MacHOCTH. 3allIuTa OT PE3KUX OTKIIOHEHUN HATPSIKEHUS U SJIEKTPOMAarHUTHBIX BO3MYIIICHHA.

2. TOCT P 51317.6.5-2006 CoBMECTUMOCTh TEXHHYECKHX CpPEIACTB  3JIEKTPOMArHUTHAs.
YCTOWYMBOCT K  AJIEKTPOMATHUTHBIM IOMEXaM TEXHUUYECKHUX CPEICTB, MNPHUMEHSAEMBIX Ha
anekTpudeckux crannusax u I1C. Texanueckne TpeOOBaHHUS U METO/bI UCTIBITAHUH.

3. TIYD-7. Pazpmen 1. O6mue npaBuna. [maser 1.1, 1.2, 1.7, 1.9. Pa3nen 7. DnexkrpoobopynoBaHue
CrienMaIbHbIX YCTaHOBOK. [1aBsl 7.5, 7.6, 7,10.

4. P 153-34.0-20.525-00 MeTtonuueckue yka3aHus 110 KOHTPOIIIO 3Y 3JIEKTPOyCTaHOBOK.

PJ1 153-34.3-35.125-99 PykxoBoACTBO MmO 3amuTte 3eKTpudeckux cereid 6-1150 kB ot rpo3oBeIx u
BHYTPEHHUX NE€PEHANPSKECHUH.

6. PI 34.45-51.300-97 OObeMbl M HOPMBI UCHBITAHUS AJIEKTPooOOpynoBaHMs. YTBepxkaeHbl PAO
«EDC Poccun» 08.05.1997 .

7. CanlluH 2.2.4.3359-16 CaHuTapHO-3MTUAEMUOIOTHYECKHE TPEOOBaHUA K (U3NIECKUM (aKTOpaM
Ha paboyux MecTax.

8. CO-153-34.21.122-2003 MHcTpyKIMs MO YCTPONCTBY MOJHME3AIIUTHI 3JaHUM, COOPYKEHUH H
MPOMBIIIJIEHHBIX KOMMYHUKAIHH.

9. CO 34.35.311-2004 Metonuyeckre yKa3aHUsl [0 ONPEAEIECHUIO 3JIEKTPOMarHuTHBIX OOCTAaHOBKH U
COBMECTHUMOCTH Ha 3eKTpudeckux cranuusax u I[1C.

10. CTO-56947007-29.240.043-2010  PykoBoACTBO MO  OOECIEYEHHMIO  AJIEKTPOMArHUTHOMN
COBMECTHUMOCTH BTOPUYHOTO OOOPYIOBAaHUS U CUCTEM CBSI3U 3JIEKTPOCETEBBIX OOBEKTOB.

11. CTO-56947007-29.240.044-2010 Meroanueckue ykazaHUs IO OOECHEUEHHUIO AJIEKTPOMArHUTHOM
COBMECTUMOCTH Ha sMekTpoceTeBbix o0bekrax EHOC. Crannapt opraHu3zaiuy.

12. CTO 56947007-29.130.15.114-2012 PyxoBoamsimue yka3zaHus no mnpoektupoBanuto 3Y [IC
HanpsbkeHueM 6-750 kB. CtannapT opraHuzanuu.

13. Texumgeckuii mupkyisip Nel1/2006 «O 3a3eMIISIFOIIMX SJIEKTPOAAX U 3a3EMIISTFOIIUX TPOBOTHUKAX).
Jononnenue k [1YD 7-ro nznanusi.

14. IEC 62305 Lightning Protection (MOK 62305 Monaue3anura).

15. Understanding Direct Lightning Stroke Shielding of Substations P.K. Sen, Ph.D., Colorado (303)
PSERC Seminar Golden, Colorado November 6, 2001 ©2002 Colorado School of Mines.
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