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HacTosiLiee pykoBOACTBO MO 9KCNyaTauuy pacnpocTpaHseTcs Ha YCTPOWCTBO 3a-
3emneHuns astounctepH Y3A — M (ganee no TeKCTy yCTPOMCTBO 3a3eMIeHNst) npeaHasHa-
YeHHOe [Ans 3a3eMIIeHNs, KOHTPOMS COMPOTMBIIEHNS 3a3eMISIEHNS U aBTOMaTU3aunn pas-
pelueHuns/ 3anpeLleHns NpoBeAeHUs onepauny crnnea - Hanvea.

PykoBoACTBO MO 3KCMyaTaumMn COAEPXUT TEXHUYECKMe AaHHble, CBeOEHWUs Mo Tex-
HU4eckoMmy OBCnyXXVMBaHWUIO, MeTOAMKM MpoBepkn paboTocnocobHocTH, a Takke Apyrne
cBeeHusi, HeobxoanMble Ans NPaBUIbHOW JKCNNyaTaunm, XpaHeHns, TpaHCMoOPTMPOBaHUSA
1 NOAAEPXKaHWSA YCTPONCTBA 3a3eMIIEHNS B MOCTOSAHHOW rOTOBHOCTH K paboTe.

Ob6nacTb NpUMeEHeHUs YCTPOMCTBA 3a3eMIIeHNs1 - aBTO3anpaBOYHble CTaHUuW, aB-
TOMOGUINbHbIE ra3o3anpaBoyHble CTaHuun, HedpTebasbl U cknagbl HedpTenpoayKToB, Ckna-
Abl CKMKEHHbIX YreBOAOPOAHBIX rasoB, HedTenepepabaTbiBaoLwme NPeanpuaTMa n Apy-
rme ob6beKThI.

YCTpoWcTBO 3a3emreHus aBtounctepH «Y3A — M» cooTBeTcTBYeT TpeboBaHuaAM
CEHC.426469.048TY.



1 OnucaHue n paboTa
1.1 OnucaHue n paboTa ycTporMCcTBa 3a3eMreHus

1.1.1 HasHa4veHune ycTporcTBa 3a3eMIeHNs.

YCTpoNCTBO 3a3emneHus aBToumcTepH (pucyHok B.1 a), Mpunoxenna B) npegHa-
3HayeHo Ana obecrnevyeHns 3a3eMIIeHNs TPaHCMOPTHBLIX EMKOCTEN MpU NPOBELAEHWU one-
pauun cnvea - HanvBa B3pPbIBOOMACHbIX XMOKOCTEW. YCTPOMCTBO 3a3emneHus obecneun-
BaeT hopMMpoBaHMe curHana paspelueHus/3anpeLleHns onepauum cnuea - Hanmea npu
HaNU4Mn NOAKMOYEHHON/OTKINIOYEHHOM Lienn 3a3eMneHusl. YCTPOMCTBO 3a3eMIieHnst uMeeT
nepekniovaemMble KOHTaKTbl pene, Ans paspelleHusi/3anpeLleHns nposegeHnsa onepaumu
cnvBa-Hanvea.

YCTPONCTBO 3a3eMreHMs MMeeT Ha NULEBON NaHenu WHAMKaTop C yrrmom ob3opa
180° B BepTMKarbHOW U FOPU3OHTaNbHOM MIOCKOCTAX. NHOMKATOP NO3BONSIET MPOBOAUTL
BU3yarbHbI KOHTPOSb COCTOSHUSI LIenu 3a3eMrieHnst 3a3emrnissieMoro obbekta no uBeTy
CcBeYeHus nHamkaTopa.

YCTPOMCTBO 3a3eMIeHNsi UMEET KIeMMbl MOAKIHOYEHUSA WCMOMHUTENbHbIX YCT-
PONCTB (MPOMEXYTOUHbIE perne, KOHTPOepbl CUCTEMbI aBTOMATUKKM), KOTOPbIE y4acTBYOT
B MpoLueccax CrnvBa — Hanvea.

YCTPONCTBO 3a3eMIeHNsi MOXET yCTaHaBnuBaTbCA Ha oObekTax BO B3pbiBOONac-
HbIX 30Hax knacca 1 u knacca 2 no N'OCT 30852.9-2002 (MAK 60079-10:1995), roe Bo3-
MOXHO 0bpa3oBaHMe CMecew roploumnx rasoB 1 NapoB ¢ Bo3gyxom kateropuu 1B no FTOCT
30852.11-2002 (M3K 60079-12:1978) TemnepaTypHoW rpynnbl T4 BKMOYMTENLHO, B COOT-
BetctBumn ¢ TOCT 30852.0-2002 (M3K 60079-0:1998).

1.1.2 TexHu4yeckme xapakTepucTUKu.

1.1.2.1 OCHOBHblE TEXHWYECKUE XapaKTEePUCTUKU YCTPOWCTBA 3a3eMMeHus npuBe-
JeHbl B Tabnuue 1

Tabnuua 1

MapameTp Y3A-M-24B-... | Y3A-M-220B-...

AnNOMUHWEBBIN CMNaB, C aHTUKOP-

Matepuan 4acrten kopn TPONCTB MIeHus
arepuan Hacten kopryca ycTponcTea sasemne PO3MOHHBIM MOKPbITUEM

HanpsikeHve nutaHus

- MuHUmaneHoe (U MuH) =12B ~198 B /50y
- MakcumansHoe (U makc) =32B ~242B /50Ty
MoTpebnsiemas MOLHOCTb <2BrT <2Brt
Knacc 3awuTbl OT nopaXeHWs 3NeKTPU4ECKUM TOKOM I noMOCT 12.2.007.0

MakcumanbHoe Aonyctumoe CconpoTuBneHne mexay

o 75

KOHTaKTaMu kneiien 3asemnenus, Om, He 6onee

Bpemsi onpeneneHns conpoTUBNEHNS MEXAY KOHTaK-

Tamu KneLew u nepekrnoyeHrem pene, ¢, He bornee 2

Bua B3pblBO3aLWnTLI YCTPONCTBA 3a3eMIeHNs 1ExdiblIBT4
Uo=7,2B;
lo = 0,076 A,

MapameTpbl nckpobesonacHom Lenu P,=0,14 BT;
Lo=1,5MIH;
C0=0,3 Mk®D.




MpogomnxeHve Tabnuubl 1.

MNapameTp

Y3A-M-220B-... / Y3A-M-24B-...

Twn cunoBoro BeIXxoAa

nepeknioYaloLLNNCs KOHTaKT
(3nekTpomMarHutHoe pene)

[MapameTpbl penenHoro Bbixoaa:
- KOMMYTUPYEMOe HanpsbkeHne

- KOMMYTUPYEMbIV TOK

- KOMMYTUPYEMas MOLLHOCTb

He Bonee 250 B (achdh., Um =250 B)
Imax: 5 A (adpdp.)
Pmax: 100 B-A

OddhekTBHAA AnNMHa cnupanbHoro kabens 3asemne-
HUS (B paCTAHYTOM COCTOSIHUM), M, HE MEHee

6,12, 15

OdbekTBHAS ONMHA CUINMKOHOBOrO kabensi 3asem-
neHus, M, He Gonee

50

OnekTpuyeckasi NPOYHOCTb M3ONSALMKU MeXAY Lensmu
nuUTaHua 1 uensamu, obbednHeHHbIMW B rpynny (3a-
3eMrieHne yCTponcTBa M LeMb MOAKMIOYEHUsT 3a3eM-
nsiemoro obbekTa), B

1500

OnekTpuyeckas MPOYHOCTb M3ONALUMKM Mexay Lensmu
pene v uensMu, o6beaVHEHHBIMM B rpynny (3asemne-
HWe YCTPOWCTBA W LieMb NOAKIMIOYEHNS 3a3EMIISIEMOrO
obbekTa), B

1500

[abapuTHble pasmepsbi LW x B x I
(raBGaputHble pasmepbl NpUBEAEHbI ANs YCTaHOBIEH-
HOro yCTPOWCTBA)

173 x 170 x 83

[abapuTtHble pa3mepsl W x B x I, ¢ yyeTom nnaHku
(rabapuTHble pa3mepbl NpvBeAeHbl NS YCTaHOBMEH-
HOro yCTpOWCTBa)

185 x 170 x 83

[nanasoH pa6oumnx TemnepaTyp
no FOCT 15150-69

YXJ1*, HO B AvanasoHe TemnepaTtyp OT
muHyc 50 go nntoc 60° C n ¢ BepxHUM
npeaenoM OTHOCMTENbHOW BMAXHOCTW A0
98 % npw nntoc 35° C

YCTOMYNBOCTb K BO3AENCTBUIO
CVHycouganbHon Bubpauum

N1 no FOCT P 52931-2008

CTeneHb 3allnThl OT BHELLIHWX BO3AEWCTBUI

IP66 no FOCT 14254

Ha3HayeHHbI cpok cryobbl

10 net

1.1.3 KoMnnekT nocTaBkn yCTPONCTBA 3a3eMITIEHMS.
Komnnekraums yCcTponcTBa 3a3eMrieHns cornacHo Tabnuue 2.

Tabnuua 2

Ne| HaumeHoBaHue Kon-Bo MpumeyaHve

1 | YctpovictBo 3asemnenns Y3A-M-__ B 1 wr. | CornacHo BapuaHTy
CEHC.426469.048 MCNONHeHUs

2 | PykoBOACTBO MO 3KcnyaTaumm, nacnopt 1 wr.

3 | 3asemnsoWwmii NPOBOAHMK 1 wr. | OnvHa cornacHo 3akasy
CEHC.421331.005

4 | TnaHka MOHTaxHas 2 wT. | KpoHWwTenH ansa kpennexHms
CEHC.301151.029 YCTPOWCTBA 3a3€eMIIEHNS.

5 | KpOHWTENH KreLlen 3a3eMneHms 1 wTt. | PasmeweHue knewen
CEHC.301564.001 3a3eMIeHns Npu OTCyTCTBUN
(cMm.pucyHok B.1, MNMpunoxexus B) 3a3eMnsiemMoro oobekTa

6 | KomnnekT konew ynnoTHUTENbHbIX Kabenb- 2 [ns nogbopa nog guameTp
Horo BBoaa - no CEHC.301536.040/.041 KoMnn. | BBOAMMbIX Kabenen
(no 2 wt Ha kabenbHbIN BBOA) (cm. Tabnuuy pwc. I'.1)




O6o3Ha4eHne KomnekTa yCTpOVICTBa 3a3eMIeHunsa:

Y3A-M-A-bB-BIl-

HaumeHoBaHue BapuaHTbl Kop
HanpsbkeHme nuTaHus MuTaHne ot ceTn nepemeHHoro Toka 220 B 220 B
A YCTPOWCTBA 3a3eMIeHns /50 Tu (no ymonuakmio)
[uTaHWe OT ceTM NOCTOSIHHOTO ToKa 24 B 24B
D12 (gnameTp 3axmmaeMblx kabenen _
5...8,8...10, 10...12)
5 Komnnekrauus D18
kabenbHeIX BBOAOB (onameTp 3axknMmaeMbix kabenen D18
12...14, 14...16, 16...18)
CnuparnbHbiit kaberb 6 C6
ONUHOW, M 12 C12
(no ymonuanuto — C6 unu C) 15 C15
3a3eMNSIOLMI CwvnukoHoBbIV Kabenb
NPOBOAHMK ONVHON XX, KpaTHOM 5 M Kxx
B (o1 15 Ao 50 m)

™™N, ANvHa, MaTepuan > -
( puan) KoMB1HMpOBaHHbLI NPOBOAHWK C KPEMHMWI-

opraHunyeckum kabenem (K) anmHon XX,
KpaTHOW 5 M 1 cnupanbHbIM kabenem (C) Kxx/Cxx
anvHom 6, 12, 15 m

(pucyHok b.2 Mpunoxexus B)

13 nonvammnga (No ymomnyaHuio) -
CTarnbHOW YCUNEHHbIN N3 HEPXKaBeHLWEeN
r Tun saxvma cranu mapku 12X18H10T 3CT
(pucyHok B.3 Mpunoxexus b)
He KOMMMeKTyeTcst -

KabenbHbin BBOA. Hanu- YKM10. YKM12
yYne KpenrneHus 3awnT- YCTPOWCTBO KpenneHuns D12 YKM15 ’
O | Hoih o6onoukn kabens MeTannopykaBa (YKM) D18 YKM20
(cornacHo npunoXxeHuo =
»! YCTPOWCTBO KpenneHns YKEK

6poHnpoBaHHoro kabens (YKBK)

lMpumeyaHust:

1 MakcumanbHas anvHa kabens — 50 metpoB (Kxx; Kxx + Cxx);

2 Koabl BapyaHTOB UCMOMHEHUS MO YMON4YaHuo (0603Ha4YeHbl «-») B YCITOBHOM 0603Have-
HWUW HE yKa3blBalTCS.

1.1.4 YctpowicTtso n pabora.

YCTPONCTBO 3a3eMrieHust npeacTaBnseT cobol NUTon B3pbIBO3aALLULLEHHbIA KOPMYC
13 antoMUHWEBOro cnrnasa, C MHAMKaAToOpoOM Ha nuueBon ctopoHe (cMm. PucyHok B.1, MNpu-
noxenus B) C npaBoii cTopoHbl Gnoka HaxoauTcs kabenbHbIi BBOA AN NOAKMHOYEHMUS
3a3eMnsAoLLero NpoBoAHUKA.

CHun3y ycTponcTBa pacnonaratTcsi kabernbHble BBOAbI, ANsi NOAAYM Ha YCTPOWCTBO
3a3eMJIEHNST HAMPSKEHUS MUTAHUSA Y NOOKITIOYEHNST UCTIONHUTENBHBIX YCTPOWUCTB UMK KOH-
TPONIEPOB yNpaBeHnsl onepauuen cnmea — Hanvea.

YCTPONCTBO 3a3eMrneHusl onpeaensieT CONpoTUBIIEHNE MEXAY KOHTaKTaMu KreLlen
3a3eMIIeHMs 1 B Criydae ecnv ConpoTUBIEHME HaXoAWUTCA B ONYCTUMOM AMana3oHe nepe-
KrnoyaeT pene. MIHOMKaTop COCTOSIHUSI HA KOpryce YCTPOWCTBa 3a3eMrieHusi oTobpaxaeT
pexum paboTbl U COCTOSIHNE LIeNn 3a3eMIIEHNS: KpacCHbI LBET — OXuaaHne NoakmnoYeHus,
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3aMKHYTbl KOHTaKTbl pene N — H3; muratoLwwmin 3eneHbli UBET — CONPOTUBIIEHME Lienen 3a-
3eMMeHUs HaxoaMTCs B UCMPaABHOM COCTOSIHUU, KOHTakThbl pene I - HP 3amkHyThI, 1 - H3 —
Pa30MKHYTbI.

ViamepeHne conpoTMBIEHUS LIEMM 3a3eMeHUss NPON3BOANTCS Ha NEePEMEHHOM Ha-
NPSKEHUN, YTO UCKIOYaeT 0Opa3oBaHNE OKUCIEHWS, NMPU MOBLILLEHHOW BAXXHOCTU U Ha-
PYLLEHMS KOHTaKTa MexXay 06 beKTOM 3a3eMITeHMS 1 KrneLlaMmn 3a3eMIeHust.

1.1.5 NHCTpYMEHT, NpUMEHSEMBIN NPU MOHTaxXe.

1.1.5.1 ins obecneveHnss NOAKIOYEHNS YCTAHOBIIEHHOIO YCTPONCTBA 3a3eMI1eHUst
MCMOMb3YIOTCS CreayoLme NHCTPYMEHTbI:

- otBepTKa 0,3x3,2x95 NOCT 17199-88;

- raeyHbIn kntod 7811-0023 no MOCT 2839-80, (17x15);

- raeyHbIn kntoy 7811-0042 no MOCT 2839-80, (30x32);

- raeyHbIn kntoy 7811-0004 no FOCT 2839-80, (10x12).

1.1.5.2 Yka3aHHble MHCTPYMEHTbI B KOMMEKT NOCTaBKN He BXOAAT.

1.1.6 MapkupoBka.

YCTPOWCTBO 3a3eMeHns MMeeT CreayoLLyio MapkMpoBKY, COAepXKaLLyto:

- 3aperMcTpUpoBaHHbIV 3HaK (TOroTWN) NPeANPUATUA-N3roToBUTENS;

- HaMMeHoBaHWe U ycroBHoe 0603HavYeHne yYCTpoNCTBa 3a3eMIIeHNs:

Ansi ycTporcTea 3a3emnenns 220B — «Y3A-M-220B»,

Ans ycTpouncTsa 3a3emnenns 24B — «Y3A-M-24B».

- TO[ U3rOTOBIEHNS;

- 3aBOACKON HOMEpP YCTPOWCTBA 3a3eMIeHnst Mo cMcTeMe Hymepauuu npeanpustms-
N3roToBUTENS;

- MapKVpOBKY B3pPbIBO3ALLMUTHI;

- HauMeHoBaHWe opraHa no cepTudukauMnm n Homep cepTudmKaTa COOTBETCTBUSA
TpeboBaHuam TP TC 012/2011;

- n3obpaxeHve cneumanbHOro 3Haka B3pblBO6E30MacHOCTH;

- nsobpakeHne efMHOro 3Haka obpalleHns NpoayKLMN Ha PbIHKE FOCYAapCTB-YreHOB
TaMOXXeHHOro co3a;

- npegynpeauTenbHyto Hagnucek - "OTKPbIBATb, OTKINKOYMB NMNTAHUE",

- kog IP;

- AnanasoH pabouymx Temnepartyp.

1.1.7 OnucaHue B3pbiBO3aLLNLLEHHOCTH.

1.1.7.1 YCTpONCTBO 3a3eMNeHus umeeT MapkupoBKy B3pbiBo3awmtbl 1ExdiblIBT4.
Ero B3pbiBO3aWMLLEHHOCTE ObecrneynBaeTcd NpPUMMEHEHNEM BWAOB B3PbIBO3ALLMUTHI:
«B3pbIBOHENPOHMLUaemasi obonouka «d» no FOCT 30852.1-2002 (M3K 60079-1:1998) n
«uckpobesonacHas anekTpuyeckasa Lenb «i» ypoBHs «ib» FTOCT 30852.10-2002 (M3K
60079-11:1999), BbINONMHEHMEM KOHCTpykumnM B cootBeTcTBuM ¢ FTOCT  30852.0-2002
(M3K 60079-0:1998).

1.1.7.2 Mapk1poBKa B3pbIBO3aLLMTbl yKka3aHa Ha CTOWKOW K BO3OEWCTBUID OKpY-
Xatowlen cpefpl Tabnuyke no3. 6 Hapsagy ¢ 0603HAaYEHMEM: HAMMEHOBaHWUSI YCTPOMCTBA;
3Haka NpeanpusTUS-U3rOTOBUTENS; CrneumnanbHoro 3Haka B3pbiBo3aluTbl «Ex»; HaumeHo-
BaHWS opraHa no cepTudukaumMm n Homepa ceptudmkaTa; 3Haka obpalleHnss NpoayKumm
Ha pblHKE rOCyAapCTB-YNeHOB TaMOXEHHOro Colo3a; cTeneHn 3awmTbl «IP»; 3aBogckoro
HOMepa; roga BbiMycka, Anana3oHa TemMnepaTyp OKpyKalLlen cpeabl, NpeaynpexaatoLlen
Hagnvcu "OTKPbIBATb, OTKNKOYNB MATAHNE".



1.1.7.3 Kopnyc curHanusaTopa umMeeT cTeneHb 3awuTtbl IP66, kotopas obecnevu-
BaeTCs NpUMeHeHMeM YyNnoTHUTENbHbIX KoneL no3. 7, 8, 26 WwHypa ynrnoTHUTENbHOro No3.
20.

1.1.7.4 TemnepaTtypa NOBEPXHOCTM KOpryca YCTPOWCTBa B paboymx yCrioBUSIX U B
aBapuiiHOM pexnme He npesbiwaeT 135° C.

1.1.7.5 2. B3pbiBo3awuta Buga «d» obecneunBaeTcs 3akmoYeHUeM NUCKPOOMaCHbIX
uenen B ob6onoyky (pucyHok E.1...E.4, Mpunoxerus E), koTopas BbiaepXusBaeT AaBrneHne
B3pblBa M UCKIMOYAET Nnepeaady B3pbiBa B OKPYXalOLLYIO cpeqy, UChbiTaTernbHoe AaBrneHne
netanen obonouku, obecneumsaroLlmx B3pbiBOOe3onacHocTb - 1 MlMa. MakcumanbHbIv
06LWMIN BHYTPEHHUA 06beM 0bornoykn 316 M, YUCTbIN BHYTPEHHWUI 06bem 0BOMNOYKM - He
6onee 140 cm.

1.1.7.6 Ha noBepxHoCTAX, 0603Ha4YeHHbIX "B3pbIB", HE OOMYCKalOTCA PakOBUHbI, 3a-
6ou 1 apyrme mexaHudeckvMe noBpexaeHuns. TemnepaTtypa OKpyXalolen cpefbl 0T MUHYC
50 C po 60 C. BHyTpu 060M04YKM OTCYTCTBYIOT HarpeBaloLMECH U UCKPSLLME SNEMEHTHI.
O6onoyka nmeet BHewHUn 36-C-5x16-1 n BHyTpeHHUn 3LU-J1-4x20-1 3axumMbl Ans noa-
KIIOYEHNS 3a3eMneHuns (B TOM YMCIe KOHTaKT 3 3akMMa KNeMMHOro BUHTOBOro X2), 3Hak
3asemrnenus 8 no FOCT 21130-75.

1.1.7.7 Pe3bboBble noBepxHOCTM 0603Ha4eHHble "B3pbiB", KpOMe geTanen, ycra-
HOBMEHHbIX Ha KMnew, N 3aXWMbl 3a3eMIIeHNs MOKPbITbl NPOTUBOKOPPO3NOHHOW CMasKowm
LUMATNM-201 TOCT 6267-74.

1.1.7.8 detanu, uarotoBneHHole u3 ctanu 20 Ans 3awuTbl OT KOPPO3MU UMEIOT
ranbBaHu4yeckoe nokpbitne LI6. xp.

1.1.7.9 letann, M3roToBMEHHbIE U3 anOMWHMA OM1S 3aliMTbl OT KOPPO3UN UMEIOT
okncHoe nokpbiTre AH. OKc. xp.

1.1.7.10 HapyxHble NOBepxHOCTU AeTanen no3. 1 u 2 MMelT NOPOLUKOBOE NOMU-
aupHOE NokpbITUE. ToNWmMHa NOKpbITUA He Gonee 1mMm.
1.1.7.11 B3pbiBo3awmTta Buaa "i' obecneuyvMBaeTcsi OrpaHUMYeHMEM MapameTpoB
3MNEeKTPUYECKON Lienu, HaxoAsLencs BHe B3pbIBOHENMpPOHMUaeMol obonoyvkn oo nckpobe-
30MNacHbIX 3HAYEHU.

1.1.7.12 OnekTpnyeckas Uenb NOAKMIYEHMST Krellei 3a3eMsieHusl aBTOLMCTEpPH
ABNseTCs nckpobesonacHom n umeeT criedyowmne napameTpsbi:

Uo=7,2B;

lo=0,076 A;

Po = 0,14 BT;

Lo =1,5 MIH;

Co = 0,3 mkod.

1.1.6.13 B3pbIBOHENPOHULIAEMOCTb 1 FepMEeTUYHOCTL KabenbHoro BBoga AoCTUra-
eTCs NMOTHbIM ObOXaTueM HapyXHOW M3onauuM kabens KonbLoM ynnoTHuTenbHbeiM (10)
(pucyHok E.1... E.4, MNpunoxenns E) no Bcel cBoel anvHe (pe3bboBasi BTynka AOSMKHA
ObITb 3aBepHyTa C ycunvem, npuBedeHHbiM B M. 2.2.3 ). [na nogkmioYeHus ycTponcTea
3a3eMIIeHNs1 MPUMEHSeTCa kabenb KPyrrnoro CeYeHusi C HapyXXHbIM anameTpoM: 5...8mwm,
8...10mMm, 10...12mMm, 12...14 mm, 14...16 MM, 16...18 MM. B 3aBUCUMOCTM OT BHELLHEro
anameTpa npUMeHsieMoro Kabensi MPUMEHSIIOT COOTBETCTBYOLLEE YMNOTHUTENbHOE KOIb-
1o(10) (pucyHok E.1...E.4, MNpunoxeHus E). YnnotHutenoHoe konbuo (10) nmeeT mMapku-
POBKY, COOTBETCTBYHOLLYIO AUAMETPY 3aKUMaeMoro kabens:

[Ons kabenbHoro BBoaa D12: «5-8», «8-10», «10-12x»;

[Ons kabenbHoro Beoaa D18: «12-14», «14-16», «16-18».

MakcumarnbHas TemnepaTtypa Hapy)XHOW MOBEPXHOCTU COOTBETCTBYET Temnepa-
TypHOMYy knaccy T4.

MapknpoBKa yCTpOMCTBa 3a3eMIIEHMS BKIOYaeT B cebs npeaynpeavTenbHyo Haa-
nucs “OTKPbIBATb, OTKNMKOYMB NMUTAHUE”.



1.1.8 YnakoBka.

1.1.8.1 CocTaBHble 4YacTu YCTPOWCTBA 3a3eMIEHNsI yMaKkoBaHbl B AWK U3 rodpu-
pOBaHHOrO KapToHa.

1.1.8.2 YcTpoWcTBO 3a3emreHusi, kabernb 3a3emneHusi, pykoBoACTBO MO 3Kcnnyarta-
LW, KOMMNMEKT YNNOTHUTENbHbIX PE3NHOK AN KabenbHoro BBoAa, KPOHLITEWH ANs duKca-
Lun Knewlemn 3asemneHns ynakosaHbl B NOMMITUINEHOBbLIE NaKeThl.

1.1.8.3 CoxpaHHOCTb COCTaBHbIX YacTeln obecneunBaeTcs NPUMEHEHNEM HAaMOMHU-
Ternen n Neperopoaok 13 ropupoBaHHOro KapToHa, NPensTCTBYLWMX CBOOOAHOMY nepe-
MeLLeHMIo 1 aedopmaLmm COCTaBHbIX YacTeun.

2 ICMONb30OBAHME MO HASHAYEHUIO
2.1 9kcnnyaTaLMOHHbIe orpaHU4eHus

2.1.1Mepea MOHTaXOM W Hayanom 3KcnnyaTaummM YCTPOWCTBO 3a3eMrieHus
OOJDKHO ObITb OCMOTPEHO. Mpu 3TOM HEOOX0AMMO 06paTUTL BHUMAHWE Ha:

- OTCYTCTBME MEXaHUYECKUX MOBPEXAEHUN, COCTOAHME 3ALLUMUTHBIX NTAKOKPACOYHbIX
W ranbBaHUYECKUX MOKPLITUN;

- KOMNNEKTHOCTb cornacHo PJ;

- OTCYTCTBUE OTCOEAMHALMNXCA UNn cnabo 3akpensieHHbIX 3IEMEHTOB;

- MapKMPOBKY B3pbIBO3aLLUTbI, NpeaynpeauTenbHble Haanucy;

- HanuuMe cpencTB YNIOTHEHUS KabenbHbIX BBOOOB B COOTBETCTBUM C YEPTEKOM
CpeacTs B3pbIBO3ALLMUThI;

- OTCYTCTBUE MEXaHUYECKUX NOBPEXAEHNN;

- OTNMYNE KPUTUYECKMX HEUCMNPaBHOCTEN, OMUCaHHbIX B Tabnuue 2;

- Hanu4ve OTMETOK O MpuéMmKe m3genus B pasgene “CBuaetenscTBO O npuemke”
HacToswero P3.

2.1.2 3anpewjaetca paboTa C YCTPOMCTBOM 3a3eMNEeHUs Npu MOBpeXaeHUU
BHeLLHen obonoykn, kabenewn, Lenu 3azemneHusi, Npu oTcyTCTBUM Tabnunykm ¢ map-
KMPOBKOW B3pbIBO3aALLUTLI U HApYLLEHWEM NOAKMIOYEHMS 3a3eMMSIoLLLEero NpoBOAHMKA.

2.1.3 He ponyckaeTcsa nogkrntoyeHne K KOHTakTaM pene Harpysku npesblliatoLem
OAVH 13 NapameTpoB (MakCcMMarbHbIA TOK, MakCMMmarbHOe HanpsbkeHvue, Makcumarb-
Has KOMMYyTUpyemasi MOLLHOCTL). MNapameTpbl pene npveegeHsl B n. 1.1.2.1.

2.2 NMoproToBKa yCTPONCTBA 3a3€MJIEHMUS K UCMONb30BaHUIO

Mpun GonbLioW pa3HOCTM TeMnepaTyp Mexay CKNaaCKumu n pabovymmMu ycrnoBusiMu,
Nnofy4YeHHOe CO CKnaja YCTPOWCTBO 3a3eMIEeHWst Nepes BKIIOYEHUEM BblOEpXKMBaeTCsl B
pabouurx yCroBumsaIX He MEHEE YETbIPEX YaCOB.

Mocne ANUTENBHOrO XpaHeHWst UMM TPaHCMOPTMPOBAHUS B YCINOBUSX MOBbLILIEHHON
BMaXXHOCTW YCTPOWCTBO 3a3eMfieHUss crefyeT MNpoCyLWUTb B HOPMarbHbIX YCMOBUSX HEe
MeHee BOCbMM YacoB.

lMepen ycTaHOBKOW YCTPOWCTBA 3a3eMi1eHNs BHUMATENBHO N3y4nuTe HacTosLlee py-
KOBOZCTBO, MPOBEANTE BHELUHWUIA OCMOTP U NPOKOHTPONMPYNTE HaNMine MapKMpoBOK, KOM-
NNEeKTHOCTb KabenbHbIX BBOOOB, LIENOCTHOCTb KOPMyca, LeNOCTHOCTb KIeLLen 3a3emMreHnst
1 LeNOCTHOCTb 3a3eMINSALLIEro NPOBOAHUKA.

2.2.1 Mepbl obecneveHnss 6esonacHoCTV Npu NOArOTOBKE YCTPOMCTBA 3a3eMIIeHNs!

MoHTax, Hanagky, aKcnsyaTaumio, TeEXHUYEeCKoe 0BCNYyXUBaHNE U PEMOHT YCTPOW-
CTBa 3a3eMJIeH1s TPOU3BOAMTL B COOTBETCTBUM C TPEGOBaAHMSAMU:

FOCT 12.1.004 — 91;

FOCT 12.1.019 — 2009;
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FOCT 30852.13-2002 (MOK 60079-14:1996);

FOCT 30852.16-2002 (MOK 60079-17:1996);

FOCT 30852.18-2002 (MOK 60079-19:1993),

«MpaBuna ycTponcTBa anekTpoyctaHoBok» (M1YJ);

«MpaBuna akcnnyaTaumu anekTpoycTaHoBok notpeburteneny (MA3M);

a Takke [OpyrMx AeNCTBYHLIMX HOPMATUBHbBIX LOKYMEHTOB, pernameHTUpYHLLX
TpeboBaHua no obecnevyeHno NOXapoB3pbiBOOE30MNACHOCTM, TEXHUKM BEe30MacHOCTU, 3KO-
noruyeckon 6e3onacHOCTU, N0 YCTPOWCTBY W SKCMyaTaumm 3NeKTPOYyCTaHOBOK.

K MoHTaxy, Hanagke, akcnnyaTtauum, TeXHUYeckoMy obCrnyxuBaHUO U PEMOHTY A0-
nyckarTcs nuua, udyumslune P3O 1 npolueline COOTBETCTBYHOLUMIN NHCTPYKTaX.

MoHTax, AEMOHTaX NMPON3BOAUTL TOSNBKO NPY OTKITFOYEHHOM 3NEKTPONUTAHUN.

Mpu MoHTaxe He gonyckaeTcs nonagaHue Bnaru BHYTPb KabenbHbiX BBOLOB U KOP-
nyca ycTponcTBa.

3asemneHne ocyLLEeCTBNATb B COOTBETCTBUM C TPeOOBaAHUSAMM HOPMATUBHbBIX OOKY-
MEHTOB, MCMONb3ys YCTPOMCTBA 3a3emNneHns, 0603Ha4YeHHbIE Ha YepTexe.

2.2.2 YxasaHve N0 MOHTaxXy 1 OPMEHTUPOBaHMIO YCTPOWCTBA 3a3eMIeHNs.

YCTpPOWCTBO 3a3eMiieHnsi ycTaHaBnMBaeTCs B BEPTUKANbHOM MOMOXEHWUN, B MecTe,
No3BOMAIOLWEM NPOBOAUTL BU3yarbHbIN KOHTPOMNb MHAMKaTOpa YCTpoWcTBa 06CnyxuBato-
MM NEepcoHanom.

B npouecce MoHTaxa kabenbHbIi BBOA ANst MOOKIIOYEHNST 3a3eMINSAOLLEro NpoBoA-
HWMKa JOIMKEH pacnonaraTbCs C NPaBon CTOPOHbI.

YCTPOWCTBO 3a3eMIIeHNs KPenuTCcsl K POBHOW BEPTUKaNbHOW NMOBEPXHOCTU MpW no-
MOLLIM OTBEPCTUIA B NpUMBax kopnyca.

YCTpONCTBO 3a3eMreHns Mo 3aKa3y MOXEeT KoMnnekToBaTbes ycTponcTBamu YKM10
(12), npeaHa3Ha4yeHHbIMM ANA KpenneHust MeTtannopykasa, agnametpom 10 (12) mm. MNpu
MOHTaxe crnegyeT NPUMeHSATb kabenb ¢ MHOroXunbHbIMK NpoBogamu, Hanpumep MKLLU 3x
0,75 unn NBC-3x0,75.

KpoHLwTerH Ansa yaepxxaHusa knewev 3aseMneHns pacnonaratot B6rm3v npegnona-
raeMoro mMecta MOAKMYEHNS K 3a3eMIIIEMON aBTOLMCTEPHE Ha MITOCKON BepTUKaNbHOM
nosepxHocTn. MecTo yCTaHOBKM BblOMPAlOT C Lenblo 6ecnpensiTCTBEHHOro CHATUS U Mo-
CTaHOBKM KrieLlen 3a3emreHus.

2.2.3 MNopknoyeHne ycTpoicTBa 3asemreHuns 1 npoBepka paboTocnocoGHOCTM

MoakntoyeHVe ycTporcTBa 3a3eMneHns NPOU3BOANTL COMMAacHO CXeMam Mpuroxe-
Hus B.

BHumaHue! MNuTalowee HanpspkeHMe Ha YCTPOWCTBO 3a3eMIieHUs noaaBaTb
COrnacHo BapuaHTy UCMOJIHEHMUS.

Bce nopkntoyeHns npovs3BoauTb NpU OTKITIOYEHHOM NUTaHWMKM YCTPOWCTBa U 06ecTo-
YeHHbIX Lensx, NoAKMoYaeMbliX K perne yCTporicTBa 3a3eMIeHus.

Mepen mogknm4YeHWEM NMUTaHWS M KOMMYTUMPYEMbIX Lenen Heobxoammo obecne-
YNTb MOAKIIOYEHUE YCTPOWCTBA 3a3eMIIeHUS K KOHTYpY 3a3emreHus, corrmacHo tpebosa-
Husam MY 3, nocpeactsom BHelwHero 3axumma 3b-C-5x16-1(4) pucyHok B.1 a), MpunoxeHus
B.

2.2.3.1 MoaroToBKa K NOAKNIOYEHUIO Kabens.

MoaroToBka BKMOYaET cregytoLume AeNcTBus:

- OoTBepHyB 4YeTblpe H6onTa (9) ¢ wanbamu (pucyHok. b.1 a), npunoxenusa B), cHATb
KpbIWKy ycTponcTea (10);

- NOAroTOBUTL MOAKITHOYaEMbIN kaberb:
- Ansi OpoHUpoBaHHOro kabenst — CHATb GPOHIO kabens, ocBOOOAMB NNACTUKO-
BYIO NMOBEPXHOCTb kabens Ha anuny (85...95) mm;
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- Npu ycTaHoBKe kabens B MeTannopykaB — kabenb yCTaHOBMTb Tak, YTOObI
obonouka kabens BbicTynana u3 metannopykasa Ha (95...105) mwm;
- KOHel, kabens (B T.4. BbICTynawwero u3 06004k Mnu MeTarnsopykaea) ouu-
CTUTb OT M3onsaumMu, ocBoboamB nNpoeBoaa kabens Ha anvHe (42...45) mm;
- KOHLbI NpoBOAoB kabensi ocBo60AMTbL OT M3onsauuu Ha anvHe 8...11 mMm (no
ONVHE HaKOHEYHWKOB) 1 ONPEeCCcoBaTb HAKOHEYHUKaMM (U o6nyauTh).
Mpumeyanue: [lonyckaeTcss CHATUE U30NALUM C NPOBOAOB Kabens u NOAroTOBKY
€ro KOHLOB NPOBOAUTL MOCHe YCTaHOBKM Kabens B kaGenbHbI BBOA YCTPOMCTBA 3a-
3eMIIeHNs BHe B3pbIBOONACHOM cpedbl.
MpoBogHMK MoAKNHOYaeMbIi K BHYTPEHHEMY 3a3eMIIEHUK YCTPOMCTBa HeobXxo-
AMMO NOAroTOBUTbL MPUNAasB HAKOHEYHUK AJIA MOHTaXa nof BUHT (C BHYTPEHHUM OT-
BepcTMeM guametpom 4...4,3 mMm).

2.2.3.2 MNopakntoyeHne ycTponcTea 3asemneHuns kabenem 6e3 metannopykasa.

[ns kabenbHOro BBOAA, BbINOMHEHHOTO NO PUCYHKY. .1 a), Mpunoxenus I :
- BbIMOJIHUTL 2.2.3.1;
- NOAroTOBUTL KabenbHbI BBOA (pucyHok .1 a), Mpunoxexus IN) ycTponcTea
3a3eMrneHus:

- OTBEPHYTb BTYNKY pe3bboByto (1), M3BMeYb BTYNKY HXUMHYL (2) UNN KOHNYe-
ckue BTynku (6, 7) YKBK;

- U3BMeYb KomMbLO ynnoTHuTenbHoe (3) 1 yaanuTb U3 Hero 3arnyLwky nos. 4, ec-
v oHa He 6bina yaaneHa paHee;

- ybeanTbCs, 4TO MapKMpoBKa Ha KonbLe YNNOTHUTENbHOM (3) cooTBeTCTBYET
AvameTpy noasoaumoro kabens (cm. pucyHok .1 MNpunoxenns M), npu Heco-
OTBETCTBUM — 3aMEHUTb HA HOBOE M3 KOMMNMEKTa yCTPONCTBa, nogxoasiuee no
AvameTpy NnoaBoAMMOro kabens;

- YCTaHOBWTb KOMbLO YNNOTHUTENbHOE (3) B kabenbHbIN BBOA;

- YCTaHOBUTb BTYIKY H&XXUMHY0 (2) (unn koHudeckme BTynku YKBK — (6, 7);

- HAaBEPHYTb, He 3aTArnBasl, BTynky pe3nboByto (1).

- BCTaBWUTb, MOAKMIOYaeMbln kabenb B kabenbHbli BBOA cornmacHo pucyHky [.1 1)

Mpunoxenus [.

- 3aBepHyTb BTYNKy pe3bboByto 1 ¢ ycunuem ans D12 - 30-35 H'm (D18 — 70 H'm)

Kabenb He pomkeH nepeMeLlaTbCs Unu NpoBOpaYnBaThbCa B PE3MHOBOM YNMOTHEHWM;

- YCTaHOBUTb kabenb B kabenbHbIA BBOA Tak, Y4TOObI, ob6onoyka kabens 3akaHumBa-
nacb NPUMEPHO Ha YPOBHE BHYTPEHHEW MNIIOCKOCTU HWDKHEW CTEHKM YCTPOWCTBa 3asemile-
Hust pucyHok [.1 1), MNpunoxenns [;

- yaepxwuBas kabenb OT CMeLLeHns 3aTsaHyTb 40 yrnopa BTYIKy pe3bboByto (1) — konb-
Lo yNnoTHUTENbHOE AOSMKHO MIOTHO 06XaTk 060M04Ky kabensi no Bcew cBoen AnvHe. Yc-
TaHOBMEHHBIA Kabenb He OOMMKEH BbITArMBATLCA U MPOBOPAYMBATLCH B KOMbLE YNIOTHU-
TenbHOM (3);

- Npy MOHTaxe kabens BO BTOpoW KabenbHbI BBOA HEOOGXOAMMOCTU NOBTOPUTHL Bbl-
MOMNHEHHbIE AENCTBUS.

2.2.3.3 MNopgkntoyeHne kabens B MeTannopykase.

Onsa kpenneHus meTannopykaBa kabenbHbli BBOA AOMKEH OblTb 06opyAoBaH ycT-
poiicTBOM KpenneHust metannopykasa («YKM...») (8) — pucyHok I.1 6), MpunoxeHus I

Mopsook oencTeuii:

- BbINONMHUTBL 2.2.3.1;

- OTBEpHYTb raviky HakugHyto (8.5) (pucyHok .1 g), Mpunoxenwns ), n3eneyb yn-
NOTHUTENb MeTanmnopykasa (8.4) n BeépThIw (8.3) m3 kopnyca;
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- nocrnegoBaTenbHO HageTb Ha MeTannopykas kabens raviky HakugHyto (8.5) n yn-
NoTHUTENb MeTanmnopykasa (8.4);

- HageTb Ha Kabenb 1 BBEPHYTb B MeTannopykas BBEPTbIW (8.3) — OH He [OrmKeH
NPOKPY4MBaTLCA M BbiNaAaaTh U3 MeTannopykasa;

- NPONYCTUTL NpUCcoeAMHSAEeMbIV Kabenb Yepes 0TBEPCTUE KOMbL@ YNNOTHUTENbHOTO
(3) (pucyHok I".1 a), MpunoxeHus ) n ycTaHOBUTL Tak, 4To6bl 0bonoyvka kabenst 3akaH4m-
Banacb Ha ypoOBHE BHYTPEHHEW NMOCKOCTU HKHEN CTEHKM Koprnyca onoseLyaTens;

- YyAepxuBas kabenb, 3aBepHyTb U 3aTAHYTb BTYNKy pesbboByto (1) ¢ ycunuem ans
D12 - 30-35 H'm (D18 — 70 H-™m) o ynopa — KonbLo YNNOTHATENBHOE AOIMKHO NNOTHO 06-
xaTb 06onoyky kabens no Bcen ceoen AnuHe. Kabenb He JOMKEH BbITArMBaTLCA U NPOBO-
payMBaTbCH B KOMbLE YNNOTHUTENbHOM;

- NoABecTM K kabenbHOMy BBOAY M BCTaBuTb B kopnyc (8.1) (pucyHok .1 B), Mpu-
noxexus I BBEPTLIW (8.3) C NPUCOEANHEHHBIM METANIOPYKaBOM;

- HaBepHyTb Ha kopnyc (8.1) HakugHyto raviky (8.5) ¢ ynnoTHUTenem metaniopykasa
(8.4) 1 3aTaHyTb €€ [0 ynopa — meTannopykas OOIKEH NoTHO 3admkenpoBaTbCs B yCT-
powicTBe KpenneHns meTtannopykasa (8);

- Ana BTOpOro kabenbHOro BBOA aHanorMyHo MOBTOPUTL MOCreaoBaTeNnbHO BCe
onepauwuu;

- fanee BbINONMHUTL 2.2.3.7.

2.2.3.4 MopakntoyeHne 6poHMpoOBaHHOIo Kabensi.
Ons kpennexHus 6poHMpoBaHHOro kabens kabenbHbI BBOA A0MmkeH ObiTb 06opyao-
BaH getanamwu (6, 7) — pucyHok I".1 B), MNpunoxexunsa I'.
Mopsgok oencreunii:
- BbINOMHUTBL 2.2.3.1;
-y kabenbHOro BBOAa — OTKPYTUTb M CHATbL BTYNKY pe3bboByto (1), M3BneYvb KOHU-
yeckue BTynku (6, 7);
- HageTb Ha GpoHio kabens BTynKy pe3bboByto (1), BTynky (6) ¢ npucoeaMHsemMoro
KOHLa kabens;
- OTOrHyTb 6pOHI0 OT kabens Ha AnvHe 8...12 MM, 1 pacnonoXuTe NOBEPX HAaAETON
Ha kabenb BTYNKN (7);
- 3aBecTn kabenb 6e3 GpoHN B OTBEpPCTME KombLa ynnoTHUTensHoro (3) (pMcyHok
.1 a), Mpunoxenusa IN) n yctaHoBUTbL Tak, 4TobObLlI 06onoyka kabens 3akaH4YMBanacb Ha
YPOBHE BHYTPEHHEW NIOCKOCTU HUXHEW CTEHKM KOpyca OnoseLlaTens;
- NoABeCTH K kabenbHOMy BBOAY M YCTaHOBUTb BO BTYNKY (5) BTynku (6, 7) Tak, 4ToObl
6poHs kabens okasanack 3axaTon MexAay HUMW, 3aTeM HaBepHYTb BTYNKy pe3bbosyto (1);
- 3aTAHYTb 4O yrnopa BTynky pesbbosyto (1) ¢ ycunvem gna D12 - 30-35 H-m (D18 —
70 H-m);
- ybeanTbCs, YTO NpUcCoeamnHaeMbI kKabenb He BblAEprMBaeTcs U He NpoBopavMBaeT-
cs;
- fanee BbINOMHUTL 2.2.3.7.

2.2.3.5 Nopsaok noaKmoYeHnsa cnnupanbHOro 3a3eMnsoLwero NPoOBOAHMKA.

3azeMnsoWmMin NPOBOAHMK MOCTABNSETCSA MOATOTOBMNEHHBIM K MOAKMoYeHUo (06-
NY>XEHHbIE KOHLbI MPOBOAHMKOB, AnvMHAa npoBoaHukoB — 120 mm). Ha koHue Tpybku ycta-
HaBNMBalOTCA AeTann MexaHuama uKcauum crnmpanbHOro NpoBOAHMKA Ha KabenbHbIN
BBOA. CnvpanbHbI NPOBOAHMK (bUKCUpyeTcs Ans NpeaoTBpalleHnsi BblpblBaHUS NPOBOA-
HUKOB 13 kabenbHOro BBOA4A B NPOLIECCE 3KCMyaTauun.

B npouecce noaknoveHns 3a3eMrsioLEero NpoOBOAHMKA BbIMOMHAKTCS criegylowme
onepaumu:

- OoTBepHyB 4eTblpe 6onTa (9) ¢ wanbamu (pucyHok. b.1 a), npunoxenusa B), cHATb
KpbILLKY ycTporicTaa (10);
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- ocnabuTb BTYNKy HaxumHyto (9) pucyHok .1 a), Mpunoxexus I. Brynka 3akpyye-
Ha, Ans obecneyeHns repMeTUYHOCTM YCTPOMCTBA NPY TPaHCNOPTUPOBaHUN.

- n3eneYb 3arnywku (12) pucyHok .1 a), MNpunoxenus I

- B CBOOOAHble OTBEpPCTUS BCTaBUTb NPOBOAHUKM CMMPanbHOrO 3a3eMnsioLlero
NpoBOAHUKA.

MpumeyaHue - AonMHa NPoBOAHUKOB BHYTPM KOpnyca AoMKHa no3sonsATb bec-
NnpensATCTBEHHO BCTaBUTb NMPOBOAHMKU B 3aXXUM KII€EMMHbIN BMHTOBOM (6) puCyHOK
B.1 Npunoxexus b.

- BCTaBleHHbIE MPOBOAHUKM 3aXMMalOTCs, 3aKkpyynmBaHuem ¢ ycunumem 5-6 H-m no
4YacoBOW CTperiKe, BTYNKM HaXuMHo (9) pucyHok .1 Mpunoxexus I

- Ha kabenbHbI BBOA HaKpy4yMBaeTcs BTyNKa bukcaumm yCTPOMCTBA KpenneHus
CnMparnbHOro NpoBoAHuKa 3a3emrienus (11) pucyHok B.1 a), MNpunoxexus b.

MNpumeyaHne: KOMOMHUPOBaHHbLIN NpoBOoAHUK Kxx/C ¢ npsiMbIM NPOBOAHUKOM
AnvHon XX mMeTpoB M cnupanbHbiM npoBoaHuUKoM (C), noakntovyaeTcsa K yCTPOUCTBY
aHanorM4yHo cnupanbHOMY 3a3emnsloWeMy NPOBOAHUKY. YCTpouMcTBO cukcaumnm
cnMpanbHOro NPOBOAHNKA HEOGXOAUMO 3aKpPENUTb NO MECTY MPUMEHEHUS.

2.2.3.6 MNopsgok NoaKMoYeHNs CUITMKOHOBOIO 3a3eMIISHOLLErO NPOBOAHNMKA.
3asemMnsoWmMi NPOBOAHMK MOCTaBNSETCSA NOArOTOBMEHHbIM K MoakmnoveHunto (06-
NY>XEHHbIE KOHLbl MPOBOAHWUKOB, ANIMHA NPOBOAHMKOB — 120 MM).
MopkntodeHne Npon3BoanTL CornacHo pucyHky 1.1, a) Mpunoxexus I
- NOAroToBUTL KabenbHbIN BBOA (pucyHok 1.1, a) Mpunoxexusa ) yctponcTtea
3a3eMneHunst:

- OTBEPHYTb BTYNKY pe3b60BYyto (1) M3BNeYb BTYMKY HXUMHYHO (2);

- U3BneYb KonbLo YyNnoTHUTENbHoe (3) M yaanuTb M3 Hero 3arnyLky nos. 4 (ec-
nn OHa He Obina yganeHa paHee);

- ybeanTbCs, YTO MapKMpoBKa Ha KonbLe YNNOTHUTENbHOM (3) COOTBETCTBYET
AvnameTpy kabens (cm. puc. .1, r) Mpunoxenus M), Npn HeCooTBeTCTBUN —
3aMeHUTb Ha HOBOE, NoaxoAsiiee noA AvameTp noasoauMoro kabens. Oua-
METp NOCTaBISIEMOro CUITMKOHOBOTO kabens — 6 Mm;

- YCTaHOBWTb KOMbLO YNNoTHUTENbHOE (3) B kabenbHbIi BBOA;

- YCTaHOBUTb BTYIKY HaXUMHY!O (2);

- HaBepHyTb, HE 3aTarneas, BTyrnKy pe3bboByto (1).

- BCTaBWTb, NOAKMOYaeMbli kabenb B KabenbHbI BBOA, ANWHOW AOCTATOMHOW AnNs

MOAKIIOYEHUS K 3aXKMMY KITEMMHOMY BUHTOBOMY.

- 3aBepHyTb BTYNKy pe3bboByto 1 ¢ ycunuem ans D12 - 30-35 H'm (D18 — 70 H-m)

Kabenb He fomkeH nepeMeLlaTbcst Unu NpoBOpaYnBaThbCs B PE3MHOBOM YNMOTHEHWM;

- yCTaHOBUTb Kabenb B kabenbHbIi BBOA Tak, YToObl, o6onoyvka kabens 3akaH4MBa-
nacb NpUMEpPHO Ha YPOBHE BHYTPEHHEN MIOCKOCTU HUXKHEN CTEHKM YCTPOMWCTBA 3a3emrie-
Hus pucyHok .1, r) MNpunoxenunsa [;

- yaepxuvBasi kabernb OT CMeLLEeHNs 3aTsiHyTb OO ynopa BTYnKy pe3bboByto (1) ¢ ycu-
nuem ansa D12 - 30-35 H-m;

- y6eguTbCs, YTO NpUcoeanHaeMbI kabenb He BbIAEPTMBAETCA U HE MPOBOpPAYMBaAET-
CS B YNJIOTHUTENBbHOM Korbue (3);

2.2.3.7 MNopaxnoyeHne NPOBOAOB Y MOHTAaX KPbILLKM YCTPOMCTBA 3a3eMIIeHus.

MocnegoBaTenbHOCTb OEUCTBUIA MPY MOAKIHYEHUN YCTPOCTBA 3a3eMIEHNS:

- 0CNabuTb BUHTbI 3AXMMOB KIIEMMHbIX BUHTOBbIX;

- cobnogas NonsAPHOCTb NOAKIOYEHUS, B CTPOTOM COOTBETCTBUM BapuaHTy MCMos-
HEHUsI U CxeMe NPUBELAEHHOW Ha pUCYHKe B.1, BCTaBWUTb KOHLIbI MPOBOAOB Kabersi B npope-
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31 3axmMMoB (X1, X2, X3) U 3aTAHYTb BUHTbI 32KMMOB KI€MMHbIX BUHTOBbIX C MOMEHTOM
(0,5...0,6) Hwm;

- NnpoBoAa kabenew NUTaHUA NPUCOEAMHUTENbBHbBIX Kabenen, NoaKNioYaeMbIe K 3aXu-
MaM KNEMMHbIM BMHTOBbIM, pacrnonaratb Haz NnaTol B HWXKHEM OTCEKE, OrpaHW4eHHOM
neperopogkoii. He gonyckaeTcs nonagaHve NpoBOAOB MPUCOEAMHUTENbHbIX kabenem Ha
neperopoaky, U X NOCNeayoLLEero 3aLemMrneHms KpbILLKOW YCTPOWCTBA 3a3eMIeHNS;

- NPOBOAA 3a3eMIIAoLWEro NPOBOAHUKA, NOAKNI0YaAEMbIE K 3aXXKUMaM KNEMMHbIM BUH-
TOBbIM, pacnonaratb B OTCEKe, OrpaHW4eHHOM Meperopoakon, He Aonyckas nonagaHus
NPOBOAOB Ha NEPEropoaKy.

- YCTaHOBUTb KpbIWKy (10) 1 3akpenutb eé YeTbipbMa 6ontamu ¢ wanbamm (9) (pucy-
Hok B.1 a), MNpunoxenus B);

BHumanwne! lMepen ycTaHOBKOW KpbILWKX yOeanTbesa B HannymMm Ha 6onTax wawb - nno-
CKOM U NPYXXMHHOWN.

- 3aTaHyTb 6onThl (9) 4O ynopa (OO0 CMbIKaHWSA BUTKOB MPYXWHHbIX LIanb, pucyHOK
B.1. a), MpunoxeHns B)

2.2.3.8 lNpoBepuB NpaBUNbHOCTb MOAKIMIOYEHMUS, NoAaTb Ha YCTPOWCTBO 3asemrie-
HWS HaMpsXXeHWe NUTaHWe COrMacHO BapuaHTy MCMOMHEHWS U NpoBepuTb pabotocnocob-
HOCTb YCTPOMCTBa cornacHo n.2.2.3.9.

2.2.3.9 MNMpoeepka paboTocnocobHOCTU.

CobpaTb CxeMy MpOBEpKM B COOTBETCTBUM CO CXEMOW MOAKIOYEHUS YCTPONCTBA
(cm. PucyHok B.1-B.2 Mpunoxenus B).

MopaTb Ha yCTPOWCTBO 3a3eMIieHVs MUTaloLlee HanpsXXeHWe COrfacHO BapuaHTy
NCMNOSTHEHUS.

Mpu pacnonoxeHun knewen 3asemneHns Ha KpoHLUTeHe-aepXaTterne n oTCyTCTBUN
NOAKINIOYEHUS.

KoHTponuposaTb:

- KpacHbIV LBET CBEYEHUSI MHAMKATOpa YCTPONCTBA;

- koHTakTbl pene M - HP — pazomkHyThl, 1 - H3 — 3aMkHYTbI (KOHTaKTbl 3axunma X2).

MomecTuTb Knewm 3a3eMneHns Ha MeTannMyeckyto NPOBOASLLYIO NNACTUHY.

KoHTponumpoBaTts:

- 3eNneHbIV UBET MUraHusa nHamMKkaTopa yCTpoWCTBa;

- koHTakTbl pene M - HP - 3amkHyThl, M - H3 — pa3oMkHyTbI (KOHTaKTbI 3axuma X2).

B cnyyae ecnu nepexogHoe CONpOTUBIIEHNE MEXAY KOHTAKTaMy Knewewn n nnacTtu-
Hbl Bbllle AOMNYCTUMOTO - MHAMKATOP YCTPOWCTBA HayMHaeT MUraTb KpacHbIM LIBETOM CBe-
YeHus.

B cnyyae nepexofHOro conpoTMBIIEHUST MeXOy KOHTaKTaMu Krellen, Bbllle nopora
onpegeneHns NOAKNI0YEHNs, LIBET CBEYEHUS MHAUKATOPa - HENpPepbIBHO KpacHbIn. KoHTak-
Tbl pene npuv atoMm I - HP — pa3oMkHyTbI, 1 - H3 — 3aMKkHYTbI (KOHTaKTbI 3axuma X2).

Mpu npoBegeHun npoBepknm paboOTOCMOCOOHOCTU YCTPOMCTBA 3a3EMIIEHUS, KOH-
TPOMb 3aMblKaHVSA U pa3MbIKaHWs Lenen pere JonyckaeTcd NpoBepsTb MynbTUMETPOM B
pexvMe MpoBepKN CONPOTUBIIEHNS (MPO3BOHKN).

2.3 Ucnonb3oBaHue yCTPOMCTBA 3a3eMIIeHUS.

2.3.1 MNopsgok gencTsuii onepaTopa Npu UCMoNb30BaHUM YCTPOMCTBA 3a3eMIeHus.

MoaxnoyeHne NPon3BOaAT B CriedyoLLen NocneaosaTerlsHOCTH:

- 0O MOAKIOYEHNN KMeLy 3a3eMIIeHNs pacronaralTcs Ha KPOHLUTEHe — Oepxa-
Tene, UBET CBEYEHUs MHAMKaTOpa YCTPOWCTBA - HEMPEPbIBHO KPacCHbIN;

- onepaTtop CHUMaET KMeLiy 3a3eMrneHns C KPoHLLTeNHa — Aepxxatens v nomellaeT
Ha KOpMyc aBTOLMCTEPHbI, LIBET CBEYEHUS WHAMKaTopa YCTPOWCTBA — Muralowwumin sene-
HbIA.
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Y6eamBLUUCE, YTO KOHTAKT C aBTOLMUCTEPHON HaAEXHbIN (YCTPOMCTBO 3a3eMreHust
He [OMKHO NepekioyaeTcs B PeXMM OXMOaHWs MOAKI0YEeHMs1) onepaTop OCyLecTBNseT
onepauuio cnvea - Hanuea.
B cnyyae obpbiBa Unv HapyLleHNs 3a3eMnsioLLero NPOBOAHMKA YCTPONCTBO 3a3eM-
neHusa 3abnoknmpyeT npoBedeHVe onepauuy Crvea - Hanvea pa3oMKHYB KOHTakKTbl pene [1 -

HP.

lMocne 3aBeplueHnsa onepauun cnmuBa - Hanuea, onepaTop OTKMYaeT Krewm 3a-
3eMneHus OT aBTOUUCTEPHbI M NOMELLIAET UX Ha KPOHLUTENH — AepXKaTenb.

BHumaHue! MNogknioyeHre knewen 3aseMneHns Nnpon3BoaaT nepea noaknoyeHnem
HaNoMHAEeMOW eMKOCTM K annapaType CnvBa — HanuBa, OTKMYEeHMe KreLlen 3a3emMrneHus
Npon3BOASAT NOCINe OKOHYaHWsi NPOBEAEHMS onepauny CrnvBea - Hanuea.

He ponyckaeTtcs akcnnyaTtauus ycTpoMcTBa Nnpu:

- NOBpeXAeHne N/nnm n3nome NPoBOAHMKOB 3a3eMIEHUS;

- CKPbITOM 00pbiBE NPOBOAHMKOB;

- pa3pbiBe 060M0YKM 3a3eMMsioLero NpoBoAHMka (Bo3gencTene B obpaTtHOM Ha-
npaBneHnn 3aBMBKE CNMpPanbHOro NPOBOAHWKA, NPV OTpuuaTenbHOW Temnepartype (Ha

M3nom));

- Hanu4mne Koppo3un U/vnu 3arpsasHEHnin Ha 3asemMnsaeMom obbekTe.

2.3.2 OnucaHuve pexumoB paboTbl yCTPOMCTBA 3a3eMIIEHMS.

YCTPOWCTBO 3a3EMNEHUsI UMeeT Crefylolwme pexumbl paboTbl, oToGpaxaemble

BHELWHUM UHONKATOPOM:

HenpepbIBHbINA KPACHbIN — «3a3eMIieHVe He NoaKYeHo» (KoHTakTbl pene M - HP

— pa3oMKHYTbI, KOHTakTbl pene I - H3 3amkHyTbI);

MUrarlowWmn KpacHbIA — «Lenb 3a3eMeHns He UcnpaBHa» (COMpOTUBIIEHWE Lenu
3a3eMreHns 3aBbllLeHO U/MNM MMEeeTCs MIOXON KOHTaKT B MeCTe MOAKIYEHUS KreLlen
3a3eMrnienus, koHTakTel pene N - HP — pazomkHyTbl, kOHTakTbl pene I - H3 3amkHyTh);

MUrarLmMn 3efIeHbIA — «3a3eMJIEHNe MOAKITIOYEHO, 3a3eMIeHNe UCIpPaBHO» (CO-
NPOTUBIIEHME LiENN 3a3eMeHNs He NpeBbIaeT AONYCTUMOro 3Ha4YeHus, KOHTakTbl pene M1
- HP — 3amkHyThbI, kOHTaKkTbl pene M - H3 pasomkHyThl).

2.3.3 Bo3MOXHble HeMCnpaBHOCTM N METOAbl X YCTPaHEHWIA.

2.3.3.1 MepeyeHb KpUTUYECKUX OTKa30B YCTPOWCTBA 3asemiieHus W nocrefosa-
TENbHOCTb AENCTBUIN NpMBeAEHbl B Tabnuue 2.

Tabnuua 2
OnucaHue oTkasa MpuynHa LenctBus
YcTponcTtBo  3asemrnie- | He cooTBeTcTBME Ha- MpoBepuTb M NpuBECTU B
HUA He paboTocrnocob- | NpsKEeHUs NUTaHWs COOTBETCTBUE.

HO

O6pbiB
(vnn)
KOHTPOMbHbIX Lienel
yCTpOWCTBa.

nmTawwmx w“u

3ameHnTb noasoasLLmMiA kabenb.
[MpoBepuTb 3axkaTue KOHLOB Kabens B 3axume
KNEMMHOM BUHTOBOM.
[Mpn HeOBXOAMMOCTM NOBTOPUTL 3axaThe C
momeHTom (0,5...0,6) Hwm.

O6pbIB  3a3emrisioLEero
NpoBOAHUKA

3aka3aTb 3a3eMnsoLLUIA NPOBOAHKK Ha npea-
NpUATAN N3roTOBUTENE, YCTAHOBUTL COMMacHo
TpeboBaHMSAM MO MOHTaXy CNUpanbHoro 3a-
3emnsoLlero nposogHuka n.2.2.3.5

He obecneyvBaeTcs
BbINOMHeHWe  Tpebye-
MbIX  pyHKUMR. He co-
OTBETCTBUE  TEXHWUYe-
CKWX NapameTpoB.

HenpaBunbHoe nogknio-
YeHune yCcTponcTBa.

MpuBecTn B cooTBeTCcTBME C N. 2.2.
MpoBepuTb Ha COOTBETCBME YKasaHUAM, MNpu-
BeJeHHbIM B PYKOBOZCTBE.

He nsBecTHa.

KoHcynbTupoBaTbCA C CepBUCHOM  Crnyxbow
npeanpusiTUsi-M3roToBUTENS!

16




2.3.3.2 MNepeyeHb BO3MOXHbIX OLIMGOK NepcoHana v AedcTBUa Ansl UX yCTpaHeHUs!

npusegeHsl B Tabnuue 3.

Tabnuua 3

OnucaHune owmnobku,
[OeNCTBUSA nepcoHana

Bo3moxHble nocneacTeus

LencTtBua

HenpaeunbHo  3akpenneHa
Kpbllka wnu  kabenbHbIN
BBOA, WNW He npaBWUnbHO

cobpaHbl (NN yCTaHOBIEHbI
He Bce) geTtanu kabenbHoro
Beoga Y3A-M

He obGecneunBaetcs Tpebye-
MbIli YPOBEHb B3pbIBO3ALLMUTHI.
He wcknioyeHo BocnnameHe-
HWe 1 B3pbIB Cpefbl BO B3pbl-
BOOMACHOMN 30HE.

OTKMOUNTL NUTaHNE
HEecCooTBETCTBME.

N YCTpPaHUTb

lMonagaHve Boabl B KOprnyc
ycTponcTea 3a3eMreHus.
OTka3 ycTponcTBa U cUCTEMbI
aBToOMaTtuku,  obecneuvBae-
MOW WM, Hanpumep, CUCTEMbI
npegoTBpalleHns  nepenon-
HeHus1 pe3epByapa C HedTe-
npogyktamun. B pesynbTarte,
BO3MOXEH pO3NnuB HedTenpo-
OYKTOB, BO3HVMKHOBEHWE B3pbl-

1. Mpwn paHHeM oBHapy>XeHWUN: OTKMHo-
YNTb NMUTaHME YCTPONCTBA, NPOCYLUNTL
nonocTb YCTponcTBa 4O NOMHOMO yaa-
neHvs Brarn, NOMeCTUTb B MOMOCTb
YyCTpPOMCTBA MELLOYEK C CUnukarenem-
ocywmTenem.

2. MNpwn nosgHem obHapyxeHun (nosie-
NeHVe KOppOo3uW, Hamuume BOAbl Ha
3MNEKTPOHHOW nnaTte, U3MeHeHue LBe-
Ta, CTPYKTYpbl MOBEPXHOCTU MaTepua-

BOOMACHOW cpenpbl, BO3ropa- | NOB AeTanen) — PeMOHT Ha npeanpu-
HWe, B3pbIB, NoXap. ATUN-U3rOTOBUTENE.
He npaBunbHO BbINOMHEHbI | Bo3HuKkHOBEHME HeponycTu- | OTKMOUMTL  NWUTaHWE  YCTPOMCTBA.

COEAVHEHNS WCKPOOMacHbIX
N unckpobesonacHbIX Lenewn,
MOHTa@X W Mpoknagka kabe-
nen c YKasaHHbIMKU LenamMu
YCTPOWCTB C BMAOM  B3pbl-
BO3aALLMThI «iy.

MOrO HarpeBa MOBEPXHOCTU
YCTPOWCTBA U (MNN) UCKPEHUS.
B pesynbTate, BO3MOXHO
BO3ropaHve B3pbIBOOMNACHON
cpeapl, B3pbIB, noxap.

YcTpaHute HecooTBeTcTBUs. [lpoBe-
puThH 3nekTpuYeckMe napameTpsbl
ncKpobesonacHbIX W MCKPOOMaCHbIX
uenen Ha cooTBeTcTBUE PJ.

3 TEXHUWYECKOE OBCIYXXWBAHUE

3.1 O6wume ykasaHuA

TexHunueckoe obenyxusanHve (TO) npoBoauTcs € Lenbtlo obecnedyeHns paborocno-
COBHOCTM M COXpaHEHWS JKCMIyaTauMOHHBIX M TEXHWYECKUX XapakTepucTUK yCTPOWCTBa
3a3eMIeH1s1 B TEYEHNE BCErO CPOKa KCMyaTaumu.

TexHunyeckoe obcnyxuBaHme TO yCTPOWCTBA 3a3EMIEHNS B YKa3aHHOM HUXE 06b-
éme paboT HeobxoaMMO NPOBOAMTL HE pexe OAHOro pasa B 6 MecsiLeB.

3.2 Mepbl 6e3onacHocTH

3.2.1 MNpwu npoeenennn TO cnenyet cobnogaTe TpeboBaHus n.2.2.1.

3.3 Mopaaok TeXHN4YECKOro o6CnyKMBaHUA YCTPOUCTBA 3a3eMIeHust

Bo Bpems npoBeaeHnst TO BbIMOMHAIOTCS HWXE NpuBeAeHHble paboThbl.

3.3.1 OcmoTp 1 npoBepka BHellHero Bupa. [poBepseTca OTCYTCTBME MexaHuye-
CKUX MOBPEXAEeHUN, LEenoCTHOCTb MapKMPOBKM, MPOYHOCTL Kperexa COCTaBHbIX YacTen
YCTPOWCTBA 3a3eMIIeHNs, OTCYTCTBUE 3arps3HEHUI NOBEPXHOCTEMN.

Mpumeyanve — Mpu HanMuMM 3arps3HEHUn MOBEPXHOCTEW, OCYLLECTBIAETCS UX
0O4YMCTKA C NOMOLLLbIO CYXOM YNCTOW BETOLLN.

3.3.2 MNpoBepka ycTaHOBKM YCTPOWCTBA 3a3emsieHust. [poBepsieTcs NpOYHOCTb Kpe-
NreHns YyCTPONCTBA 3a3eMIIeHMs.
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3.3.3 MNpoBepka HafexHOCTV NOLKMIOYEHNSI YCTPOCTBa 3a3emMneHus. MposepsieTcs
OTCYTCTBME OGPLIBOB UMW MOBPEXAEHUA W3OMSALMU COeAMHUTENbHbIX kabenew, oT-
CyTCTBME 06pbIBa Ui MOBPEXAEHWS 3a3EMIISIHOLLEr0 NPOBOLHMKA.

3.4 NMpoBepka paboTocNOoCOGHOCTU YCTPOMCTBA 3a3eMrieHUs

MpoBepka pPaboTOCNOCOGHOCTU YCTPOWCTB 3a3eMIIEHUSt MPOBOAMUTCSA COrMacHo
n.2.2.3.9.

4 TEKYLWMA PEMOHT YCTPONCTBA 3A3EMITIEHUA

PemoHT yCTpOIZCTBa 3a3eMIeHna NnpoBoAUTCA TONbKO Ha nNpeanpuaTMm — N3rotoBu-
Tene nnn B aBTOPU30BaAHHbIX CEPBUCHbIX LLeHTpax.

4.1 3aMeHa 3aszemMnsiowero NpoBogHMUKa

3azemnaoWMA NMPOBOAHMK, UMEOLWNIA HapyLlleHWe nonMaMnaHon o6onoykn unm
nmetowmii obpbiB OQHOTO U3 NMPOBOAHWKOB MOANEXUT 3ameHe. 3a3eMNsioLWnin MPOBOAHMK
Ha 3aMeHy 3akasblBaeTCs Ha NpeanpusaTUM — U3roToBUTENE CornacHo TpeboBaHnaM 3akas-
ynka. MoHTax NpoBOAHMKA NPOM3BOANUTCS cormacHo n. 2.2.3.1, 2.2.3.5 - 2.2.3.7.

5 XPAHEHUE

5.1 MpaBuna NocTaHOBKU YCTPONCTBA 3a3eMJIeHUA Ha XpaHEeHWe U CHATUA C
XpaHeHus

5.1.1 MNepep ynakoBKON B 3aBOACKYHO Tapy (Mpu OTCyTCTBUM B NOAOOPHYIO ) cneayeT
ybeauTbCcsa B repMEeTUHYHOCTY KPBILLKWM YCTPOMCTBA U rePMETUYHOCTU KabenbHbIX BBO-
no.. [laHHasa onepaums NPoBOAMTCHA BO usbexxaHne HaKoNmeHus Brarv u nocnegyto-
LLeV KoHAeHCaLUmn BHYTPY YCTPOWCTBA 3a3eMIIeHus.

5.2 MepeyeHb paboT u NpaBuna Ux NnpoBeaeHUs

5.2.1 YCTpPOWCTBO 3a3eMIIeHNs CTaBUTCA Ha XpaHeHwWe nocne BbiMOMHeHWs onepa-
LNN:

- AEMOHTax kabenen NUTaHns N KOMMYTUPYEMbIX Lienew;
- AEMOHTaX 3a3eMnsioLwero NPoBOAHNVKA;
- AEMOHTaX 3a3eMnsaoLWero NpoBoAHVKa (BHELLHEE 3a3eMIeHe);
- repmeTm3aumna kabenbHbIX BBOAOB (MCMOMb3YOTCA 3arnyLuky, yCTaHaBNMBaemble
B YNNOTHUTENbHbIE BTYMKW, HA BbINyLEHHOM, Ha 3aBOAE-N3roToBUTENe YCTPONCT-
BE);

5.3 YcnoBusi XpaHeHUs1 yCTPOMCTBA 3a3eMIeHUst

Ycnosus xpaHerums no FOCT15150:

- B HepacrnakoBaHHOM Buae — 5 (OXK4);

- B pacnakoaHHom Buge — | (J1);

HasHayeHHbIVi CPOK XpaHeHus — 5 neT (Bkro4aeTcs B CPOK CIyxObl).

6 TPAHCNOPTUPOBAHUE

6.1 Tpe6boBaHMe K TPAHCNOPTUPOBaAHUIO YCTPOMCTBA 3a3eMJIEHUSA U YCITIOBUAM
TpaHCNOPTUMPOBaHUS

YcnoBus TpaHcnopTupoBaHust LOMmkHbl cooTBeTtcTBoBaTb OCT 15150-69 npwm
Temnepartype okpyxkawuwero Bosgyxa oT MuHyc 50 °C po nmoc 60 °C. Ycnosus
TpaHcnopTupoBaHus — 5 (OX4).
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Honyctumas Bubpauns He JOMKHa NpeBbIlaTh 3HAa4YEeHUI NpUBEAEHHbIX B M. 6.2.2.
6.2 MopsaoK NOrpy3ku 1 BbIrPY3KU yCTPOUCTBA

6.2.1 MNorpy3ka n BbIrpy3ka yCTPOMCTBA NPOU3BOAUTCH BPYYHYt0. He gomnyckaetcs
nazeHvie yCTpoONCTBa B yNakoBKe C BbICOTbI 6onee 250 mm.

6.2.2 Bnbpauus, gonyctumasi npu norpyske/pasrpy3ke He JOJDKHA NpeBbillaTb 3Ha-
YeHun ans rpynnel L1 cornacHo FOCT P 52931-2008.

7 YTUNU3ALUA
7.1 Mepbl 6e3onacHocTH

YTUnusaumio ycTponcTBa 3asemiieHnss Heobxoammo npoBoauTb B COOTBETCTBUM C
3aKoHOAAaTENbCTBOM CTpaH TaMOXEHHOro cor3a.

[Mpn HanMuMM NYHKTOB Npuema Ha yTUNM3aumio YCTPOUCTB U U3Aenuii NpoMbILLNEH-
HOro 1 BbLITOBOrO NPUMEHEHWS, YCTPOMNCTBO 3a3eMMeHUs COaeTcs B NOMHOM KOMIMMEKTe Ha
nepepaboTky.

Mpu OTCYTCTBMM NYHKTOB NpMeMa yCTPOMCTBO 3a3eMIIeHUst NoanexuT pasbopke co-
rrnacHo n. 7.2 Ha cocTaBHble YacTu 1 nocregytoLlen ytunmsauum no n.7.3.

7.2 CBepeHua m npoeognmMblie MmeponpuaTUA No NoaroToBke U oTnpaBkKke U3-
Aenunsa Ha ytunmsauuro

YTmnmsaumm noanexXxuTt HemcnpasHoe yCTpOI7ICTBO 3a3eMIieHnda, 0eMOHTUpoBaHHOe
C MecCTa NpUMeHeHuA.

Mepen ytunusaumen Heobxoammo pasobpaTtb YCTPOWCTBO 3a3eMsieHMs1 Ha COCTaB-
Hble 4YacCTu:

- U3BJeYb NNathl yCTPOWCTBA 3a3EMIEHUS;

- LEMOHTMPOBaTb kabenbHble BBOAbI;

- C NMLEBOW KpbILWKM YCTPOMCTBA AEMOHTMPOBAaTb LWWSbA C HAMMEHOBAHUEM YCT-
pONCTBa, U MHAMKATOP (YTUINM3UTYETCS Kak u3genue u3 nnactuka);

- kabernb 3a3eMIeHNs OTCOEANHUTL OT KIeLlel 3a3eMIeHus.

7.3 MepeyeHb yTUNU3NPYEMbIX COCTaBHbIX YacTen

Kopnyc ycTtponcTBa n nogkniovaembln kabernb 3asemneHns yCcTpoucTBa 3asemre-
HUS YTUMM3NPYIOTCH NyTeM BTOPUYHON nepepaboTku, Kak NIOM LBETHbIX MEeTanmnos.

KabenbHble BBOAbB! yTUNMU3NPYIOTCA Kak TOM YepHOro MeTanna.

Mnatel ycTpONCTBa M M3genus U3 nnacTMacchl, NoAnexart yTunM3aumm Ha cneuu-
anbHbIX nepepabaTtbiBaloWmUX NPeanpuaTUaX, Creumnanusnpyiowmxca Ha ytunmusauum bbl-
TOBbIX/MPOM3BOACTBEHHbBIX MPNBOPOB 1 060PYyAOBaHMN.

8 OrPAHUYEHME TAPAHTUA

8.1 MNepeyeHb HencnpaBHOCTEW, He MoAneXalwux rapaHTUMHOMY obsA3aTenb-
CTBY.

lapaHTVs Ha YCTPOWCTBO 3a3eMIEHNst HE PacnpOCTPaHAETCs B Criyyae:

- HapyLUEHWs1 KOMMIIEKTHOCTM 3reMeHToB, obecneyvmBaroLLmx B3pbiBo3awuTy. MNoa-
pobHee cM. pucyHok E.1...E.4, Mpunoxenus E;

- HapyLleHne TpeboBaHMI NpU MOHTaXe U MOAKIMOYEHUN NUTAKOLWUX NPOBOLHUKOB
(kabenen), KOMMYTUPYEMbIX LiEMNER, U Lenu 3a3emMrneHns cm. n.2.2, 2.3;
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- NpUCyTCTBMUE BHYTPU KOpNyca NOCTOPOHHUX NpeaMeTOoB U KNOKOCTEN, HE OTHOCS-
LLNXCA K KOHCTPYKLUMNN yCTpOI;ICTBa 3a3eMIeHund;

- HE NpaBuWIbHOE NOAKIIYEHME YCTPONCTBA (C HapylleHnem TpeboBaHuii n.2.2, 2.3)
1 nocrneayoLwmnm BbIXO4OM U3 CTPOS;

- NpeBbilUeHne napamMmeTpoB KOMMYTUPYEMbIX pene (MaKCVIMaJ'IbHOG HanpsaxeHue,
MakcMMarsnbHbI TOK, MakCUmasbHO aonyctmuMmaa KoMmyTupyemasd MOLU,HOCTb) CM.
n.1.1.2;

- HapyLLeHne LEenoCTHOCTU Koprnyca YCTPOWCTBa (TpeLLMHbl, NOBpeXaeHue ynnot-
HUTENbHBIX LUHYPOB, PE3MHOK, HapyLUeHWe LIeNOCTHOCTU MHAMKATOpa) CM. PUCYHOK
E.1...E.4, MpunoxeHus E;

- pacTaxeHune cnupanbHOro npoBOAHUKA, oonbLue gonyctuMmoro npepena, nosrek-
Lliee nospexageHune LUernoCcTHOCTU 000n0o4kM I'IpOBOJJ,HVIKa);

- MeXaHu4yeckoe MoBpeXaeHue Krellei 3asemneHnst (HapyleHWe KOHCTPYKTMBA U
LIeNIOCTHOCTY KneLuei).
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MpunoxeHune A
(cnpaBoyHoe)

CcblInoyHble HOPMaTUBHbIE JOKYMEHTbI

Tabnuua A.1

O603HayeHne OOKyMeHTa, Ha KOTOpbIN AaHa cebinka

Howmep pasgena,
nogpasgena,
NYHKTa, B KOTOPOM
[aHa ccblnka

[OCT 14254-96 Ctenenu 3awWwuTbl, obecneynBaemblie o60no4kamm
(kog IP).

112

FOCT 12.1.004 Cuctema ctaHgapToB 6e3onacHoCTU TpyAa.
MoxapHas 6esonacHocTb. O6Lme TpeboBaHus.

221

FOCT 12.1.019 Cuctema craHgapToB 6e3onacHocTy Tpyaa.
OnektpobesonacHocTb. O6Lme TpeboBaHWs M HOMEHKNaTypa BMOOB
3aWunThl.

221

FOCT 15150-69 MawwHbl, npubopbl N gpyrve TEXHUYECKNE U3LENus.
VicnonHeHnss Ansi pasnuyHbIX KnMMaTtudeckux panoHoB. Kateropum,
YCINOBWSI 3KCNNyaTauun, XpaHeHUss U TpaHCNopTMPOBaHMS! B YacTu BO3-
OEeVCTBMSA KNMMaTUYeCKMX (pakTOpOB BHELLUHEW cpeapbl.

53,6.1

FOCT 30631-99 O6wwme TpeboBaHusa kK MalumHam, npubopam n
APYIUM TEXHUYECKMM W3AENUsIM B YacTU CTOMKOCTU K MeXaHU4YecKum
BHELUHWUM BO3[e/CTBYIOLMM hakTopam npu aKCnyaTauum.

11.2

FOCT 30852.0-2002 (MOK 60079-0:1998) 3nekTpoobopynoBaHue
B3pbiBo3awwmeHHoe. YacTe 0. O6me TpeboBaHus.

111,117

FOCT 30852.1-2002 (M3OK 60079-1:1998) 3nekTpoobopynoBaHue
B3pblBO3aLlLyMLeHHoe. YacTb 1. B3pbiBo3awmta Buga “B3pbIBOHENPO-
HMuaemas obonoyka”.

117

FOCT 30852.9-2002 (MAK 60079-10:1995) 3nekTpoobopynosaHue
B3pbIBO3awmLeHHoe. YacTtb 10. Knaccmndumkaums B3pbIBOONACHbLIX 30H.

111

FOCT 30852.10-2002 (MOK 60079-11:1999) 3nekTpoobopynoBaHue
B3pblBO3awymeHHoe. Yactb 11. MVckpobGesonacHas snekTpuyeckas
uenb i.

117

FOCT 30852.11-2002 (MOK 60079-12:1978) 3nektpoobopynoBaHue
B3pbIBO3awmLLeHHoe. YacTb 12. Knaccudmkaumsa cmecen rasoB 1 na-
poB C BO34yxOM No 6e3onacHbIM aKCNepuMeHTarnbHbIM MakCUManbHbIM
3a30paM 1 MMHUMaIbHbIM BOCMTaMEHSOLWMNM TOKaM.

111

FOCT 30852.13-2002 (MOK 60079-14:1996) 3AnekTpoobopynoBaHue
B3pbIBO3aLLMLLEHHOe. YacTb 14. OnekTpoycTaHOBKM BO B3pbiBOOMNac-
HbIX 30Hax (KpomMe NoA3eMHbIX BblpaboTok).

221

FOCT 30852.16-2002 (M3K 60079-17:1996) 3nekTpoobopynoBaHue
B3pblBO3aLLmLLeHHOe. YacTb 17. MpoBepka u TexHu4eckoe obcnyxuBa-
HWE 3NEKTPOYCTAHOBOK BO B3PbLIBOOMACHBLIX 30HAaX (KpOME MoA3eMHbIX
BblpaboToKk).

221

FOCT 30852.18-2002 (M3K 60079-19:1993) 3nekTtpoobopynoBaHue
B3pblBO3aLLMLeHHoe. YacTb 19. PEMOHT 1 npoBepka anekTpoobopyao-
BaHUA, UCMNONMb3yeMOro BO B3pbIBOOMACHbLIX ra3oBbiX cpefax (Kpome
NnoA3eMHbIX BbIpaboTOK UnuM NpMMEHEHU, CBS3aHHbIX C nepepaboTkow
1 MPOVM3BOACTBOM B3pbIBYATbIX BELLECTB).

221
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MpogomkeHve Tabnuubl A.1

O6o3HayeHne [OKYMEeHTa, Ha KOTOpbI JaHa CCbifka

Homep pasgena,
nogpasgena,
nyHKTa, B
KOTOPOM
[JaHa ccblfka

TP TC 012/2011 TexHuuyeckun pernameHt TC. O 6e3onacHoctn obo-
pyooBaHusa Ans paboTbl BO B3pbIBOONACHbBIX Cpedax, YTBEepXOAEHHbIN

peweHnem Komuccmm TamoxkeHHoro cotosa oT 18 oktabpsa 2011 r. Ne 115
825.

FOCT 12.2.007.0-75 CCBT. N3gennst anekTpoTeEXHNYECKUE. 112
O6wue TpeboBaHUs 6e30MNacHOCTU o
FOCT 17199-88 OTBepTKM CnecapHO-MOHTaXHbIE. 115
TexHnyeckme ycnosus -
FOCT 2839-80 Kntoum raeyHble € OTKPbITbIM 3€BOM [BYCTOPOHHME. 1.1.5
FOCT 21130-75 WV3penua anekTpoTexHuyeckne. 3aXnmbl 3a3eMrisito- 1.1.7
LUMe 1 3HaKu 3a3emneHuns. KoHCTpyKUmMs 1 pasmepbl.

FOCT 6267-74 Cmaska LNATUM-201. TexHnyeckue ycrnosus. 117
MpaBuna akcnnyaTauum 3NeKTpoycTaHoBoOK notpebutenen «M33MM» 2.2.1
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MpunoxeHne b
(cnpaBouHoe)

O6Lumit BUA YCTPOWCTBA 3a3eMIeHUs], rabapuTHble pasmepbl

al Yempoicmbo 3azemnenus abmoyucmepy Y3A-M-

0w

) Kporwmedi knewed a3emnenus
(2a0GpUMHEE U MOHMAXHEIE PasHeDs)

178

J . @
Taparemps! pene:
[umauee HapaxeHue: Hanpaxerue komymayuu He Gonee - 250 B
- ucnomenue Y34-M-2208- .. - 220 B /50 [y; MaKCUMabHbI KOMMYMLpYersit MoK - 5 A;
- ucnonvenue Y3A-M-248- .. - 24 B, nocmosei mok. MaKCuMa/bHas Kommymupyenas
mowHacme He Gonee - 100 Bamm
52

1 - KOHTYp 3a3eMreHus;

2 - BHYTpPeHHWI 3axuM 3a3emnenmns 3LU-N-4x22-1;

3 - 3aXWM KINEeMHbI BUHTOBOW (MUTaHWe yCTPONCTBa),

o4YepefHOCTb KOHTaKTOB ANt BAPUAHTOB UCTMONMHEHUS:

-Y3A-M-220B- ... (L/N/PE);

-Y3A-M-24B - ... (-/ +/ PE);

4 - BHELWHWI 3axunM 3a3emneHus 3b6-C-5x12-1;

5 - MIHAUKATOP COCTOSIHWS YCTPOWCTBA;

6 - 33aXWM KIIEMMHbIi BUHTOBOM (KOHTaKTbl NOAKMIOYEHUs kabens 3a3eMneHust);

7 - 33XWM KIIeMMHbI BUHTOBOM (BbIxo KoHTakToB pene N — H3 - HP);

8 - WunbA ¢ HaUMEeHOBaHWEM M MapameTpamu Lienemn yCcTponcTBa;

9 — BUHTbI KPEMMNEHWs KPbILLKK, 4LUT (B TOM Yncne 4 NAOCKUX U 4 MPYXUHHbBIX WanGbl);
10 - KpbILLKa YCTPONCTBA 3a3eMNeHus;

11 - BTYNKa cpukcaLmm yCTponCcTBa KpenneHns CnmpanbHOro NPOBOAHMKA 3a3eMNeHNs;
12 - BHeLWHsA BTYynKa duKcauum cnmparnbHO NPOBOAHMKA 3a3eMIIeHust Ha kabenbHOM BBOAE;
13 - 3a3eMnALLMIA NPOBOAHUK;

14 - knewm 3as3emMneHns.

MNpumeyaHne — nnaHka Ans KpenneHns He nokasaa.

PucyHok 6.1 O6wuii BU yCTpOMCTBA 3a3eMreHnsi U rabapuTHble pasmepsl.
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(T 17 1 - 3axum HX;
2 - kaberb criupanbHbId;
5 3. KPOHWMeUH,
4 - 2alika;
6 5 - kaberbHbil 8800;
6 - pe3bb08oU KPENEXHbIl INEMEHMT,
7 - Memarnropykas,;

. 7. 8- emyrnka pe3pboeas.
=i
e

80

PucyHok B.2 — KomBGrHMpOBaHHbIV 3a3eMMnSALWNIA NPOBOAHMK C 38KMMOM CTalbHbIM YCU-
neHHbim (3CT).

07

Vi 1002
211

1 - 3axum HX;

2 - usonamop;

3 - mpybka mepmoycadoyHasi C KIeesbIM CII0eM;
4 - suHM MAx5;

5 - Huninerb.

PucyHok 5.3 — 3CT — 3akvM CTanbHOW YCUMNEHHBIN.
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MpunoxeHne B
(obsi3aTenbHoE)

CxeMbl NOAKIIOYEHNS yCTpOVICTBa 3a3eMieHna

Y3A-M-220B
W20 OBonouka ycTpoiicTea
=
Murake . 3 "x1
ycTpoiicTsa > Lenb | KoHT
~2208 N 3 10| 1 X3
PE 2 e | 2
Sy [omew]| 3 |@-- KonT | Lens &y
T 1 IS
e — —
X2
n Lenb | KoHT
K cucreme 1
n 1
‘“{ H3_ 2\ 2 3 [ 2
 onepavum 3 3 3
cnvea-Hanvea HP. HP
» X4
L 4
< sasemnenns
36-C-5x16-1
KoTyp 3asemnenus
PucyHok B.1 Cxema nogknioyeHus Y3A-M-220B
Y3A-M-24B
31-N-4x20-1 O60ono4Ka yCTpoiicTea
Muranne + 3 X1
ycTpoicTea > Lens | KonT
=24B 1
pe 3 12 x3
(3asemneree) S N w| 3 [H@—- KoHT | Llenb.
1 1
2 2 "
X2
n Llens | KoHT
K cucreme 1
aavomamaaum{ H3 2\ 2 }—II-IS é
 onepaumun 3
cnvBa-Hanuea HP HP 3
N X4
[T p—
,,,,,,,,,,
KoHTyp 3asemnenus
PucyHok B.2 Cxema nogkntoveHus Y3A-M-24B
Mpumevaxne:

1) KoHTaKTbl 3aXmma KNneMMHOro BUHTOBOrO X1 — NMOAKMIOYEHUe NUTAIOLLEro HanpsxXeHus,

COrMacHO BapuaHTy UCMOSTHEHNsT YCTPONCTBA;
2) KoHTakTbl 3aMMa KIEMMHOrO BMHTOBOrO X2 — MOAKIMHOYEHUE WUCMOSNHUTENbHBLIX YCT-

PONCTB, pearvpyloLmx Ha COCTOSHUE HaNNYUSA/OTCYTCTBUS 3a3EMIIEHNS;
3) KoHTakTbl 3aXnma KNeMMHOro BUHTOBOro X3 — NoAKMoyYeHe 3a3eMnsowero nposoa-

HYKa;
4) KoHTaKT BMHTOBOrO 3axkuma X4 — NOAKMNIoYEeHNe YCTPOMNCTBA 3a3eMreHns K KOHTypy 3a-

3eMI1eHund.
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Mpunoxexwne I
(obsi3aTenbHoE)

KabenbHble BBOAbI

_ i 0 - ¢ ycmpadcmbom Kpenrenus
ol - acuobyod bapuom remanngoykaba ("KM

2 jw B i R163 o8 K OcmansHoe - cm. 277405/-/0[/ bapuarm
5
i =

e
L&
w 3 mn 85

/ "6 cxamom cocmosHuy

28

[Jpumeqarue - brecmo kpenexrozo 3nemerma no3. 27
bomoxHo kpenerue mpyosl

b) - ¢ ycmpadcmbom kpenrenus r Moverm
Oporupobarwoeo kavens (KK uaremp amaxky
OcmansHoe - cm acHobrod bapuaHm ”ﬂﬁgngiz’zﬁ ML/-/:; pLZ 5/\21 5»31 MZM /*Zf/é Mo Sm ﬁg% 57%%
o Hu
5.6 g KaveneHs
8. 10 1012024 | 13 | 41|63 \M815-6H/69) 32 | 30
6600 D12
0.12 7
2. % % i .
%16 62529\ 19 42| 70 |tonssen/6g| 36 | 7o |
T 8 6600 D18

[fpumeyarue - pasmeps! L, L7 ykasars om nobepxHocmy kapnyca onobewamess

T~ Bmywa pesedobas (Cmane 20 [OCT 1050-68
2 - Komeuyo yrvomHumensHoe no3. 3 6 -kaoe/bHsil B0 zepremusayu ; ﬂﬂ’(ﬂbg%%lzﬂj_ g/(lfgg%b 7722/)( 18H107 [OCT 563272
mab -72),
(6 cbododvom cocmosHuL) - Jwemnanezo npoboduka 2~ Bmyma raxumeas (G 20 (0CT 1050-68
Omin C nowpsimuer L6 xp, Cmans 12X 18HIOT TOCT 5632-72
Cmans WXT7H2 [OCT 5632-72),
3~ Komyo ynnomwumernsHoe ((mecs pesurobas )
4 - Jaemyua ((mecy pesurobas),
5= Bmya (Cmam 20 TOCT 1050-88 ¢ nokpsimuen L6 xp,
Cmane 12XT8HI0T [OCT 5632-72, (mans 14 XT7H2
[OCT 5632-72);
6 7 - Bmyma YKEK (Cmamw 20 [OCT 1050-88
C nokpeimuer L6 xp, Cmane 12XT8HI0T TOCT 5632-72,
Cmans UXT7H2 [OCT 5632-72):
8 - YKM ycmpadcmbo kpennerus memaniopykaba
(Peswiobou kpenexwsiu 3nemenm PKH-10 (15 20] Y2 P54
IFTA TY 3449-011-99856433-2011, & cocmabe
e) Ycmpolicmeo KperneHusi Memarso- 81~ kopryc;
pykaea 82 - KOMbUYO YromHume/bHoe;
83 - bbepmeny:
84 - ynnomrumens Memamgoykaba:
85 - 2auka HaKueHas
9 - Bmy/wa HaxumHas
10 - Korwbyo ynnomnumesnsHoe © doyrs ombepcmusmy
ana zepmemuzayu npobodHukal ((mecs pesurHobas)
11 - Uaida gmoponnacmobas,
12 - Jaenywka (amomumuebsi npymok, 2um)

Luanasor donyienrsix
K Bbody kadeneu (cr madmuy/

PucyHok I".1 KabenbHble BBOAObI
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MpunoxenHne [
(obsi3aTenbHoE)

Pasmepbl 4nsg MoHTaxa, NoAKMYeHne yCTpOﬁCTBa 3a3emMneHuna

d - korviekm ycmaobo bl 0/ - paswemka ombepcmud Gna Kpenjenus
onobewjamens Ha nockad nobepxHOCY ©

6 3 UCnoNb306aHUEM KOMIIEKA YCMaHOE09Ho20
S *—
2 w 4 omb nod Kkpenéx 1
X 5 i duarempor 5 mm i
i} ] =1 ¢ | 'S
© ~ A Vo)) | |
| VY \Y o |
o .
B * 10
%50 )
- Guaremp nod: pcmu Gonxer
7 - narka (6 komnnexm bxodum 2 wim): gfjm‘;g%%ﬁf%ﬂﬁ%%;% semanaboiHozo
2 - wnumbka //7/7L/[71]¢7£’Hb/ K naske no3. 1) (pexomendyersii duavemp kpenexa - 5 ml
3 - eauka M5:58019 OCT 59715-70.
4 - wadda 5 HES.01 1OCT 6402-70;
5 - wadda 501019 1OCT 11371-78
2] - pexomerdyemas ycmaHobka Kadens
lycrobwo nokasar b memanopykabe)
b) - pexomerdyemsie paameps! nodzomabky Kadens G5 nodk/imyeHus f—\
It
onpeccobamy
HOKOHEHHUKL
umy aonydums FU
Kao bbad oo LT mm 1/10CKOCTE
- Kadens ) Bepabrubarus
~ DI2MP. [ — Kpau ;};gg/][;ﬁﬂ/lﬂ%&/
2012'P. | pykas 000/104KU
D18P20 70 Kadens
126K
Oonoswa G opaus 40
Kadens Kace/s
166K 45

[Jpumedarue - kades cHoxem Obimb Ycmanobien
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ApxaHrenbck +7 (8182) 45-71-35
ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25
BnagusocTok +7 (4232) 49-26-85
Bragumup +7 (4922) 49-51-33
Bonrorpap +7 (8442) 45-94-42
Boporex +7 (4732) 12-26-70
ExatepuHbypr +7 (343) 302-14-75
MBaHoso +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

Mo Bonpocam npogax 1 noaaepXkn obpallaiTech:

Kanuunhrpap +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
Kemeposo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

Tiuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropop +7 (831) 200-34-65
HwxHesapToBck +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

Hosopoccuitck +7 (8617) 30-82-64
HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeH6ypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
MepBoypanbek +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
Pocros-Ha-[loHy +7 (863) 309-14-65
PsisaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkT-lMetepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
Capartos +7 (845) 239-86-35
CwmorneHck +7 (4812) 51-55-32

Coun +7 (862) 279-22-65
Craspononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Chbi3paHb +7 (8464) 33-50-64
CblikTbiBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHOBCK +7 (8422) 42-51-95
Ydha +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YeGokcapbl +7 (8352) 28-50-89
YensbuHck +7 (351) 277-89-65
Yepenosel, +7 (8202) 49-07-18
SApocnaenb +7 (4852) 67-02-35

cauT: sens.pro-solution.ru | an. nouyra: sne@pro-solution.ru
TenecoH: 8 800 511 88 70





