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A\

Hactoswun [OKyMeHT coaepXuT MHopMaumio MO MOHTaxy, BBOAY B 3KCMfyaTauuio,
ynpaBreHuto, TEXODCNY>XMBaHUIO 1 Mepax Mo ob6ecneyeHno B3pbIBO3ALLUMLLEHHOCTU MEXaHN3MOB,
cobniogeHne KoTopbiX rapaHTupyeT ©6esonacHyo paboTy SneKTponpuBOgOB MHOrO060POTHLIX
B3pbIBO3ALUMLLEHHOIO MUCMonHeHns Tunopasmepos [3-BB, 3-Bl, 3-B (B ganbHenwem no
TEKCTy — anektponpuBogbl). [MpvBeaeHHble 30ecb CBeAeHMs npedHa3HavyeHbl B MOMOLb
nepcoHany, OTBETCTBEHHOMY 3a BbINOSTHEHNE 3TUX paboT.

HacToswee pykoBOoACTBO BXOOUT B KOMIUIEKT MNOCTaBKMU 3reKkTponpmnesoga W AOOJDKHO
COXpPaHATbCA B T€4EeHMEe BCEero nepmnona akcnnyataumm n3aenuna.

MNpv nepepade anekTpornpusoda [OpPYron IKcnryaTUpylowwen opraHu3auum Heobxoanmo
MPUINOXNTb 3TO PYKOBOACTBO.
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PYKOBOACTBO MO 3KCIMJYATALUUN

1 TEXHUKA BE3OIMNMACHOCTH

OnekTponpuBoabl paspaboTaHbl M M3rOTOBMEHbI B COOTBETCTBUM C  TEXHUYECKUMU
ycnosuammn [PJIE.421322.004 TY 3nekTponpuBoAabl MHOrOO60POTHbIE B3PbIBO3ALLMLLEHHOMO
ucnonHenunsa M3-BA, 3-Bb, 3-BB, 3-BI, M3-B. OnektponpuBoabl oTBe4YaloT TpeboBaHWAM
TexHuveckoro pernameHta TP TC 012/2011 «O 6e3onacHocTn obopynoBaHus ans paboTbl BO
B3PbIBOOMACHbIX Cpefax».

K ycnoBusiv npaBunbHOW 3KcnnyaTauuMum OTHOCUTCS Takke cobniogeHvue TpebGoBaHuii
HacTosILLEero pykoBoACTBa.

PaboTas ¢ anekTponpuBoAoM, NepcoHan AOSMKEH 3HaTb M cobntogatb npaBuna TEXHUKU
©e3onacHocTw.

Mepen Havyanom paboT MO MOHTaxy, Hanagke, MNOOKIOYEHMIO U BBOAY B 3JKCMsyaTauuio
nepcoHan SOMMKEH U3y4nTb COOAEPKNMMOE HACTOSILLErO PYKOBOACTBA.

BBopa B akcnnyaTtauyuto

lMepen nyckom npoBEpPUTb BbLIMOSIHEHME BCEX HACTPOEK W TpeboBaHUM HACTOSALLEro
pyKoBOACTBA.

dkcnnyaTtauusa

Ycnosust 6e30nacHOM U HA4EXHOW AKCNnyaTauuu:

- Hagnexawme TpPaHCNOPTUPOBKA, XpaHeHue, YCTaHOBKa, MOHTaX, a TakKke
KBannduuMpoBaHHbIA BBOL B 3KCMslyaTauuio;

- 3KcnnyaTaums anekTponpueoaa paspeLlaeTcsa TOMbKO B UCNPABHOM COCTOSIHUU C y4eTOM
WHCTPYKLUUN HACTOSLLLErO PYKOBOLACTBA;

- NMPU BO3HUKHOBEHUN COOS1 HEMEASEHHO OTpearnpoBaTb COOTBETCTBYHLMM 06pa3omMm u
YCTPaHUTb HENONaaKy;
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- NpouM3BOACTBO pPabOT NO PEeMOHTY, HacCTPOMKE W MOHTaxXy afekTponpusoda npu
OTKITHOYEHHOM 3MEKTPONUTaAHUN;

- npn npoBefeHun paboT Ha WuTe ynpaeneHus Heobxoaumo yKpenutb Tabnuuky c
Hagnucblo «He BkntovaTth - paboTtatoT noany;

- paboThbl C ANEKTPONpMBOAAMM MPOU3BOANTL TONBKO NUCNPaBHbIM MHCTPYMEHTOM;

- cobntogeHne npasuna oxpaHbl Tpyaa;

- cobniogeHne Hopm 6e3onacHOCTW, YyyuTbiBawwMe OCOBEHHOCTM Npou3BOACTBa
3KCNIyaTUpPYoLLIEN OpraHn3aumn.

- BO Bpemsi paboThl 3neKTponpMBo HarpeBaeTcs, 1 TemnepaTypa ero NoBepPXHOCTU MOXET
pocturate 6onee 60 °C. [Ons 3awmTbl OT OXOrOB peKOMeHOyeTcsa nepeq Hadanom pabot
TEPMOMETPOM NPOBEPUTL TeMNepaTypy NOBEPXHOCTM anekTponpmeoaa. Mcnonb3aynTte 3awmTHble
nep4aTtku.

Mepbl 3aWmThbI

OKcnnyaTupytowasi opraHu3aumsi HeceT OTBETCTBEHHOCTb 3a HanMyMe COOTBETCTBYHOLLNX
cpenctB 6€30MacHOCTU, TaKNX Kak OrpaKaeHns, cpeacTsa MHAMBMAYaNbHOM 3aLUNTHI.

Texob6cnyxunBaHume

Heobxognmo cobniogatb ykasaHUs HAcCTOAWEro pPykoBOACTBA MO TEXHUYECKOMY
obcnyxmMBaHWO, TaK Kak B MNPOTUMBHOM Ccriydyae HagexHass pabota obopygoBaHust He
rapaHTmpyeTcs.

1.2 O6bnacTtb NnpUMeHeHus

HasHa4yeHue

OnekTponpueoabl NpegHasHayeHbl Ans ynpasneHnsa 3anopHOM U 3arnopHO-perynmpytoLLemn
NPOMbILLIIEHHON TpybonNpoBOAHOW apmaTypbl B peXume OUCTAHUMOHHOrO M aBTOMAaTMYeCKOro
ynpaBneHus.

OnekTponpMBoabl NpeaHa3HavyeHbl ANsa 3KCnyaTaumm BO B3pbIBOOMNACHbLIX 30HaX kKracca 1
B MNOMELLEHUAX W HapPYXHbIX YCTAHOBOK B COOTBETCTBMM C MapKMPOBKOM B3PbIBO3ALLUTHI
1ExdIIBT4 Gb wun TpeboBaHnamm T[OCT IEC 60079-14-2011, «[lpaBun ycTponcTtea
anektpoyctaHoBok» ([1Y3), TP TC 012/2011 wn [pyrux HOPMaTMBHbLIX [OKYMEHTOB,
pernaMmeHTUpyLwmx npuMmeHeHne o6opyaoBaH1st BO B3pbIBOOMACHbIX cpeaax.

OnekTponpueoabl 3anpeLeHo NPUMEHNATb Ans:
- pexumoB paboTbl, MPEeBbllLAKLWNX YKa3aHHble B AAaHHOM pPYKOBOACTBE (CM PeXum
paboThl);

YcnoBusa akcnnyartauuum

Pa3mewieHue

OnekTponpMBoabl MOryT pacnonaratbCa B MNMOMELLEHUSX U Ha OTKPbITOM Bo3gyxe. [lpu
YCTaHOBKE Ha OTKPbITOM MPOCTPAHCTBE PEKOMEHAYETCA IMEeKTPOnpuMBOL 3aluuwaTtbh Nerkum
HaBeCoOM.

YCcTaHoBKa 3fEeKTPONpMBOAOB OOSMKHA MPOU3BOAUTLCS B MECTax, MWCK4YarLWwmx
BO3MOXHOCTb €ro CoydapeHus ¢ nobbiMM MeTarnfIM4eckKMMmn 4acTsiMu, KOTopble MOryT Bbl3BaTb
NCKpoobpasoBaHMe 1 BoCNNaMeHeHNe B3pPbIBOONACHOM cpeabl.
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Pabouee nonoxeHue

OneKkTponpuBOoAbl yCTaHaBNMBAOTCS HEMNOCPEACTBEHHO HA apMaTtype U MoryT paboTtaTtb B
NtoB6OM MOHTaXHOM MOMOXeHUU, 6e3 orpaHNYEHNN.

KnumaTtunyeckoe McnosiHeHMe U KaTeropusi pasmeLueHus

OnNeKTponpuBOAbl  COXPaHAT  pPaboTOCNOCOBHOCTb, TEXHWYECKME  XapaKTEPUCTUKM,
BHELLHUIA BNA 1 obecnevmBaloT HagEXHOCTb Ha 06bEKTax Npu akcnnyaTtaumm B atmoccepe TMnos
(Il vnn IV no NOCT 15150 nocne m B npouecce BO3AENCTBUA KIMMATUYECKUX (PakTOpOB B
AnanasoHe TemnepaTyp AN UCNONHEHWUS:

- Y1 — oT muHyc 45 °C go nntoc 70 °C;

- YXJTM — ot munyc 60 °C go nntoc 70 °C;

- T1, TM1 — ot munyc 10 °C, go nntoc 70 °C.

dakTnyeckmn paboumr OuanasoH TemnepaTyp OKpyXawwen cpeabl CMOTPUTE Ha
3aBOACKON Tabnunyke anekTponpueoaa.

3awmTa oT KOppo3um

OnekTponpuBoabl NOAXOOAT ANS MOHTaXa Ha MPOMbILIIEHHbIX YCTaHOBKAaX, 3f1EKTPO- U
BOAOMPOBOAHbLIX CTaHUMSIX C HWU3KOM KOHUEHTpauuen 3arpsi3Hsollero BellecTBa, a Takke B
arpeccuBHbIX Ccpefax C YMEPEHHOW KOHUEHTpaumMen 3arpsasHsowero BellectBa (OYMCTHbIE
COOPYXEHNHA, XMMMYecKasa NPOMbILLIIEHHOCTb 1 Ap.).
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Tun wu XapakKTepucTtukn NnOKpbITUA

”aKOKpaCO‘-IHOG NOKpPbITNE ONA KnnMatTn4eckoro ncnoJiHeHnA npmeegeHo B Tabnuue 1a:

Tabnuuya 1a
KnumaTuyeckoe
NcnosiHeHue no KaTeropum KOppo3MOHHOW
OCT 15150 unun aKTUBHOCTU OKpy»XKatoLlemn C
ncrema
KaTeropus LiBeT no aTtmocdepbl Unu [lonroBe4yHoCTh
KOPPO3NOHHOM RAL Kateropuun koppoanoHHon |FOCT 34667.1 HaHecenma Kpacki
' no NOCT 34667.5
aKTUBHOCTM aKTUBHOCTUM BOAbI U
aTMmocdepbl no rpyHTa no NOCT 34667.2
FOCT 34667.2
RAL7030
Y1 KameHHo-
cepbin
RAL2010 C3 M C3.05
YXJ1 CurHanbHbIn
OpaHXeBbll
T1, TM1 RALSDI0 cs H C5.03
enbin
AKcTpemarnbHO CXvnu
BblCOKas RAL5005 IM1
N H 1.01
KOPPO3MOHHas CuHunin IM2
aKTUBHOCTb IM3

1.3 ObecneyeHue B3pbIBO3ALMULLEHHOCTU 3NeKTponpmMBoaa

B3pbiBO3alULWLEHHOCTE  9NeKkTponpueoga [OOCTUraeTca 3a CYeT 3akr4yeHuss Bcex
TOKOBeOyLWMNX YacTen dnekTponpueoda BO  B3pbIBOHENPOHMUAEMYO 06OO0SIOYMKY  BbICOKOW
MeXaHU4YeCKON NPOYHOCTMU.

BapbiBoHENpoHUL@aemasa obonoyka:

- obnagaeT AOCTaTOYHOM MEXAHMYECKOM MPOYHOCTLIO U SABNSIETCS B3PbLIBOYCTONYNBOWN, T.€.
BblAepXXMBaET AaBreHne B3pbiBa B3PbIBOOMACHOM CMECK, KOTopasi MOXeT NPOHUKHYTb B 060MOYKY
N3 OKpy>KatoLlen B3pbIBOONACHOW cpeabl;

- WCKNOYaeT nepefady B3pbiBa B OKPYXaloLLyt B3pbIBOOMACHYK cpedy, T.e. ABMseTcs
B3pbIBOHEMPOHNLAEMOWN.

MapameTpbl B3pbIBOHENPOHUL@EMbBIX COEAUHEHUN ODOMOYKM yKasaHbl B NpunoxeHun b,
pucyHok b.1 n 0603Ha4veHbl crnosom "B3pbIB".

B wmectax BBoga kabenen, B3pblBO3aLUMULIEHHOCTb 3arnekTponpuBoda obecnednBaeTcs
npumeHeHnem Ex-kabenbHbix BBOOOB U EX-3arnyLuek.

MakcumarnbHaa TemnepaTypa HapyXHOW MOBEPXHOCTU 3JMEeKTPornpuMBoda He npeBbllaeT
3HayeHust TemnepartypHoro knacca T4 (135°C), 4TtO nO3BOMSET WUCMONb30BaTb €ro BO
B3pbIBOOMACHbIX 30Hax AN B3pblBoONacHbIx cmecen rpynn T1, T2, T3, T4.
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- PEMOHT B3pbIBOHENPOHULLIAEMbIX COeAUHEHUI He nNpeAycMaTpuMBaeTcs, NnapaMeTpbl
B3pbIBOHENPOHULIAEMbIX COEAMHEHUM [OMKHblI COOTBETCTBOBaTb 4YepTexaM CpeacTB
B3pbIBO3aLUTDI.
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2 TEXHUWYECKUE OAHHbLIE U XAPAKTEPUCTUKU

HanpsixeHne nUTaHUA aneKTponpuBoaoB

Poa Toka, HanpshkeHne ceTu 1 vyactoTa CeTu - NnepeMeHHbln ToK TpexdasHon cetu 400 B,
50 Iy,

OneKTponpuBOAbl  COXPaHAT paboToCcnocobHOCTL M obecnevmBaloT  BbIKITHOYEHME
apmaTtypbl NpU OTKNOHEHUN 4acToTbl +2%, OTKIOHEHUN HanpsbkeHusa nutaHma ot nntoc 10% go
MUHYC 15%, npuM OTOM  OTKMNOHEHUS HaMpPshKEHUs W 4acTOTbl HEe  JOSKHbl  OblTb
NPOTUBOMNOSIOXHBIMM.

- S2—-15 MUH (KpaTKOBPEMEHHBIN PeXUM paboThbl);

- S4 — 25% (NOBTOPHO-KPATKOBPEMEHHbIN NEPUOANYECKUI PEXUM).

[donyctumble paboudne XxapakTepUCTUKM ONS YKa3aHHbIX PEXUMOB MNPU HOMWUHANbHOM
HanpskeHun, okpyxatowen temnepatype 40 °C npueeaeHsbl B Tabnuue 1.

Tabnuuya 1 — Pabo4dne xapakTepuCTUKN aneKTponpnueogoB
y S2 — 15 muH S4 - 25%
MakcumanbHbIn s

. Bpems paboTbl B 4ac, MycKoB B 4Yac
KPYTALMNA MOMEHT, HMm P P . MyckoB B 4ac ** y
MWH, He Bornee

dakTnyeckoe NCMONHeHNe CMOTPUTE Ha 3aBOACKON Tabnuyke anekTponpusoaa.

3anpelyaeTcs npeBbIWaTbh 4ONYCTUMbIE pabouune
XapakTepucTuKku

OCHOBHbIe TEXHUYECKME AaHHble
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OCHOBHbIE TEXHUYECKMNE JaHHblEe AN1eKTponpmeoaoB rnpumeeaeHbl B Tabnuue 2.

Tabnuua 2 — TexHn4eckme aaHHble 3NEKTPONPUBOAOB

I
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Q. o © = = § = = < <
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® S5l 35| dz| B 2 2 = =3
8 | SnekTponpusos om SE|[33 5| 3535 s E[ »
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SolTs|(6 | T |Fo| 2
min max 2 g s C
2,6 5,2 14,0 | 0,61 | 0,50
3-BB.450/12 12 0,55
2,0 4.0 14,7 | 0,64 | 0,62
3-BB.450/18 18 075 3,0 6,0 17,5 | 0,66 | 0,55
230 450 ' 2,6 5,2 19,3 | 0,68 | 0,61
3-BB.450/24 24 11 1420 4,1 8,1 19,8 | 0,66 | 0,59
- 1420 3,3 6,6 17,6 | 0,68 | 0,71
3-BB.450/36 36 15 5,7 11,4 | 33,0 | 0,67 | 0,57
r3-BB.450/48 | 230 400 | 48 ’ 44 | 88 |308 | 0,69 | 0,71
7 15,2 9
3-BB.450/72 230 380 72 2,2 ;5 > 39,3 1 0,65 1 0,65
4.6 9,2 37,1 | 0,77 | 0,90
5,7 11,4 | 33,0 | 0,67 | 0,57
3-BB.600/24 24 1,5 %
1420| 4,4 8,8 30,8 | 0,69 | 0,71
3-BB.600/36 36 7,5 15,2 | 39,3 | 0,65 | 0,65
r3-8B.60048 | 200 | 600 457 22 |qup0| — | — | — | — | =
3-BB.600/72 72 3,0 - 12,11 288 1 660 | 0,65 | 0,55
< 4,1 8,1 19,8 | 0,66 | 0,59
S | r3-BB.900/12 12 | 11 - | =
Io}) 3,3 6,6 17,6 | 0,68 | 0,71
5,7 11,4 | 33,0 | 0,67 | 0,57
r3-BB.900/18 18 1,5 1128 4.4 8,8 30,8 | 0,69 | 0,71
450 900 : 2 : : :
7,5 15,2 | 39,3 | 0,65 | 0,65
3-BB.900/24 24 2,2 —
4.6 9,2 37,1 | 0,77 | 0,90
3-BB.900/36 36 30 12,1 | 28,8 | 66,0 | 0,65 | 0,55
3-BB.900/48 48 ) 1420 _ _ _ _ _
3-BB.900/72 450 800 72 4.0 - 13,2 | 264 | 77,0 | 0,69 | 0,63
5,7 11,4 | 33,0 | 0,67 | 0,57
3-BB.1200/12 12 1,5
4,4 8,8 30,8 | 0,69 | 0,71
1420| 7,5 15,2 | 39,3 | 0,65 | 0,65
3-BB.1200/18 18 2,2 | ——
600 1200 1420| 4,6 9,2 37,1 |1 0,77 | 0,90
12,1 | 28,8 | 66,0 | 0,65 | 0,55
3-BB.1200/24 24 3,0
6,1 12,1 | 49,0 | 0,79 | 0,90
3-BB.1200/36 36 40 1420} 13,2 | 26,4 | 77,0 | 0,69 | 0,63
3-BB.1200/48 600 1100 | 48 ’ _ _ _ _ _ _
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MpogomkeHune Tabnuupbl 2
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© xR ~
% Mpepensbl a:) % U:E § < 82( <
s dm T © =z () i) N - Z
® Sos 5 ;| Tz 5|28 O I~
8 | SnekTponpusoa @52 55 83523 s | 2| o
E MOMeHTa, Hm g X6 =2 $§ 5 S % 2 | 8§
— X = J| B SsF| SS9 =
S 2 °So | QR o SEl g
min max T =F
6,6 | 145 | 48,4 | 0,72 | 0,67
r3-BI.1800/12 12 | 2,2
1420 | 6,6 | 14,5 | 33,0 | 0,68 | 0,71
12201 89 [ 19,6 | 72,6 | 0,73 | 0,67
r3-Br1800/18 18 | 3,0
900 | 1800 8,3 | 18,2 | 47,3 | 0,70 | 0,75
r3-BI.1800/24 24 | 40 11,2 ) 2461880 0,74 10,70
[3-BI.1800/36 36 | ., 15,7 | 49,9 |[128,0] 0,73 | 0,69
[3-Br.1800/48 | 900 | 1500 | 48 : — |/ || — | =
;o | T3-Br.1800/72 | 900 | 1400 | 72 | 7,5 216 | 564 173,01 0,75 | 0,67
3 —|— || — | =
S 89 | 19,6 | 72,6 | 0,73 | 0,67
r3-BI.2500/12 12 | 3,0
1420 | 83 | 18,2 | 47,3 ] 0,70 | 0,75
r3-BIr.2500/18 18 | a0 | — |1L2|337/88010741070
2600 — | = | = | = | -
r3-Bl.2500/24 | 1300 24 | 55 1571 49,9 112801 0,73 | 0,69
[3-Br.2500/36 36 216 | 22 17s0l 075 | 067
7,5 ) — ) ) )
r3-BI.2500/48 2000 | 48 N L N
12,7 | 44,3 | 99,0 | 0,71 | 0,64
[3-B/1.3500/12 12 | a0 |1230
1420 | 9,9 | 34,7 | 69,3 | 0,73 | 0,80
3511350018 8 | 55 154 | 63,1 [122,0] 0,72 | 0,72
1800 | 3500 - | = | = | - | -
35113500124 a | 78 19,8 | 69,3 |149,0| 0,72 | 0,76
(o}
& | ra.80.3500/36 36 | 110 28,6 |113,0|215,0| 0,74 | 0,75
S 1430 | — |"—|—— | — | =
F3-B11.5000/12 2 | 55 | = | 1546311220/ 072072
[3-B[1.5000/18 | 2500 | 5000 | 18 | 7.5 1981 69,3 |14901 0,72 1 0,76
35115000124 22 | 110 28,6 |113,0(215,0| 0,74 | 0,75




—. | cTp.11u360 |

r3-BB, I'3-Br,

PYKOBOACTBO MO 3KCIMJYATALUUN r3-81

MoMeHT BbIKNOYeHUs

MOMEHT BbIKMIOYEHMSA YCTaHaBNMBaeTCs Mo TpeboBaHWMIO 3akaszymka B COOTBETCTBMM C
Tabnuuen 2. Ecnu yctaHOBKa MOMEHTa He nponucaHa AOroBOPOM, TO YCTaHABMMBAETCS MOMEHT
COOTBETCTBYHOLLMIA MaKCMMalbHOMY.

daKkTN4eCKMN MOMEHT BbIKIIOYEHWS YKa3aH B nacnopre.

HanpaBneHue BpalwieHus

OneKTponpuBoabl NPUMEHSAIOTCA ANA apMaTypbl, Y KOTOPOW 3akpbliTMe MpOoM3BOAUTCS MO
4acoBOW CTperiKe.

CamoTopmoXxeHue

OneKTponpueBoadbl, C 4acTOTOW BpalleHus BbixogHoro Bana 12,18, 24 un 36 06/MuH
ABMISAOTCA CaMOTOPMO3SALLMMU NPU YCNOBUKW, €CNN Harpyska AencTByeT B HamnpaBneHuu npoTuB
ABWKEHUS BbIXOAHOro Bana anekrponpueoga. CamoTopMoxeHne obecnedmBaeTcsl KOHCTPYKUNEN
anekTponpueoaa.

WcknoyeHne camonepemMelleHnst 3anmpatoLllero anemMeHTa apmaTypbl NPy UCNOSIb30BaHUN
3MEKTPONPMBOAOB C 4acTOTOW BpalweHusi BbIXoAHOro Bana 48 un 72 o6/MWH [OMKHO ObiTb
obecnevyeHo KOHCTPYKUMEN apMaTypbl.

Py4Hoe ynpaBneHue

Py4Hoe ynpasreHue ocyliecTBnsaeTca wrypsana. Py4Hon pexum cnyxuT ans HacTPonKK, a
Takke npu pabote B aBapumHon cuTyauuu. [pu BpalleHun wTypBana fno 4acoBOW CTperiKe,
3MEKTPONPUBOA 3aKpbiBaeT apMaTypy, Npu BpaLLeHUN NPOTUB YacOBOW CTPESIKM OTKPbIBaET.

Wym

BenununHa ypoBHSA Wwyma BO BpeMs paboTbl 3MeKTponpuBOAa BXONOCTYH He AOfKHa
npesbiwaTb 85 ab.

Cpok cnybbl anekTponpuBoAoB

CpeaHuin nonHeIn cpok cnyxbbl (4o cnucaHns) — 20 ner.

CpenHas HapaboTka Ha O0TKa3, cpeaHuI NOSHbIN pecypc ykasaHbl B Tabnuue 3.
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CpenHsis HapaboTka Ha oTKas,

CpeaHuin NonHbIN pecypc

y He MeHee (Oo cnucaHus), He MmeHee
MakcumaribHbIN
KOVTSILLV Linknos MyckoB npwu Linknos MyckoB npwu
MOpl\illeHl'-l'u Hw OTKPbITb-3aKPbITb | PErynMpoBaHUN | OTKPbITb-3aKPbITb | PerynmpoBaHum
’ (pexum S2 15 MuH) (pexum S4 (pexum S2 15 MuH) (pexum S4
* 25%)** * 25%)**
no 600 10000 1,2x10° 40000 3x108
csbiwe 600 go 5000 5 6
2500 5x10 20000 1,2x10
Covie 2500 A0 2500 2,5x10° 10000 0,6x10°

CpenHui cpok xpaHeHusa — 10 ner.
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3 COCTAB, YCTPONCTBO U PABOTA 3JIEKTPONPUBOOA

3.1 YcTpouCcTBO 3aneKkTponpusoaa
CocTaB 1 yCTPOMCTBO 3M1EKTPONPUBOAA B COOTBETCTBUMN C PUCYHKamn 1, 2.

PucyHok 1 — O6wun Bug anektponpmeoaa
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| Bpst) e=

PucyHok 2 — lNaHenb ynpasneHus
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PyyHoe ynpaBneHue

[na nepexoga B py4yHOM pexum HeobxoaumMo caenaTb nepekniodeHune. [losBopoT
BbIXOAHOro Bana npveoga npousBoAMTCA BpalleHueM wTypsana 5. [Npu BpaleHun wtypsana no
4acoBOW CTpeSiKe, ANeKTPONpPUBOA 3aKkpbIiBaeT apMaTtypy, Npyu BpaLLleHUn NPOTUB YaCoOBOW CTPENKU
OTKpbIBaeT.



—. | cTp.161m3 60 |

PYKOBOLOCTBO MO 3KCMNYATALMU r3-Br§,_ Ila'ﬁ-BF,

4 OCHALWLEHUE J3JIEKTPOINPUBOOA

Omunyeckuin gaTymk — NOTEHUMOMETP
TexHn4yeckne napameTpbl:

- CONpOTMBIEHNE 1,0 KOM = 5 %;
- HENMMHEeNHOCTb, He bonee 10,4 %;
- NepexofHoe ConpoTMBEHNE Max 2,0 Owm;
- HOMUHanNbHas MOLLHOCTb 1 BrT;
- MakcMmanbHoe paboyee HanpskeHue 50B noCTOSAHHOro TOKa.

TokoBbI gatyuk [NT3 — Ha BbIxoAde gaTtymka obpasyeTcsa «naccuBHas» TokoBas netnd. [ns
paboTbl gaTymMka Heo6xoaAnM BHELUHUIA UCTOYHUK NMUTaHUA.
TexHu4yeckne napameTpbl:

- BbIXOJHOWM cUrHan oT 4 no 20 MA;
- OCHOBHas NOrpeLwHocTb, He Bonee 1%,;
- CONPOTMBIIEHNE Harpy3kn HOMMHarbHoe 0,5 kOwm;
- ANIMHA NUHUK CBA3W (TOKOBOW NeTnu), He 6onee 200 wm;

- HanpsKeHue nNuTaHus OT 22 no 26 B nocTtosiHHOro Toka.
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5 ANNIEKTPUYHECKUE NMAPAMETPbI

BHelwHMe aneKkTpuyeckue Lenun

BBOOHOE YCTPOMCTBO — KMAEMMHUK 3MEeKTponpvMBO4a B COOTBETCTBMM C PUCYHKOM 3,
OCHAaLEH 3aXymamu ONns NOAKIHYEHUS NPOBOAHMKOB LENen NUTaHuMs M uenen ynpasrieHus u
curHanusaumn. 3axunmbl obosHauveHbl 6ykBamum — U, V, W, N un uudpammn ot 1 pgo 32,
HaHECEHHbIMWN Ha KOpMyC KNeMMHMKa.

PucyHok 3 — BBogHOE yCTPONCTBO

1 — KneMMHUK , 2 — BHYTPEHHUN 3aXXMM 3a3eMSIEHUS

BHyTpeHHue aneKkTpnyeckue Lenm

Cxema anekTpuyeckasi COeANHEHUN SMNEKTPONPUBOAA HAaXOAUTCS Ha BHYTPEHHEN CTOPOHE
KPbILLKKX 3reKTponpueoaa.

O603Ha4eHne BbIBOAOB COOTBETCTBYET 0O03HAYEHUIO 3a)KMMOB BBOOHOIO YCTPOMCTBA.

PekomeHayeMble CxeMbl NOOKMNIOYEHUSI SNEKTPONpPUMBOLOB NpMBEAEHbl B NpuUnoxeHun B
AAHHOro pykoBOACTBA.
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TexHn4yeckne napameTpbl TepMOpEre:
- TemnepaTtypa oTknoYeHne nnoc 135 + 5 °C;
- TemnepaTtypa nepenogknodenus ot nnoc 105 °C go nntoc 110 °C;

- NpeferibHO aonyctumas Harpyska coctasndeT 2 A npu HanpsxkeHun 250 B nepemeHHoro
TOKa.

BaxuMbl 3a3emMrieHunsi 0603HaueHb! 3Hakom (=)
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6 MAPKUPOBKA

Ha Bcex anekTponpuBoaax ycTaHaBnMBaeTCs 3aBOACKas Tabnuyka.
Ha 3aBogckon Tabnuuke anekTponpveBoga COAEPXUTCS MHAOPMaUUs B COOTBETCTBUU C
PUCYHKOM 4.

INEKTPONPUBOALIES [H[ >
WMWWARTIVEAY=gZAnl

Jnielkimp.e/n pmBoAN MHo]i0/060plomH B
B'3p)b1[B[0;3/AILLIMLLIE]H H]bI[iA

[F3=BIBL12(0/0/1581 - YXIA
9034 ExEl8I2151 215111030

SasINel0605 0212022
E 1EXAIIBTAIGH) 602CSTa<E105C
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MoemermBblknoyerna6/00:=120/0/HmM
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Rialblombxon 3165410/516/6
Nk nprcoennHernss B
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FRPEREEEE®EE@EH® &

PucyHok 4 — 3aBoackas Tabnuyka anektponpueoga (npumep)
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Kaxabli  KOHKPETHbI  3neKkTponpuBog MMeeT CcBoe 0003HaYyeHWe  UCMONHEeHus,
cooTBeTCTBYyloLlee 3akaly. bonee noapoGHas WHdoOpMmauMs, OTHOCALASCH K KOHKPETHOMY
3MeKTPonpuBOAY, NPEAOCTaBNASAETCS No 3anpocy.

r 2
NPEAYNPEXAEHUE -
O OTKPbIBAT b, O
OTKNIO4KMB OT CETU
1ExdIIBT4 Gb
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7 TPAHCINOPTUPOBKA, XPAHEHUE U YITAKOBKA

7.2 TpaHcnopTUpoOBKa

TpaHCNOPTUPOBKY K MECTY YCTaHOBKM MPOU3BOAMTbL 3aKpbITbiM TPAHCMOPTOM B 3aBOACKOM
ynakoBke rpu Ttemnepatype oT MuHyc 50 °C go nnoc 60 °C B COOTBETCTBUN C YCNOBUAMMU
xpaHeHus 6 (OX2) no NOCT 15150-69. Ycnosus TpaHCNOPTUPOBAHUA B YacTW BO3LENCTBUS
MexaHudeckux pakropos XK no FOCT 23170-78.

[Mpn MOHTaxe CTPOMOBKY NPOM3BOANTL 3a KOPMyC 3NeKTponpueoga, a He 3a wTypsan. [ns
3NEeKTPOoNpMBOAOB, YCTAHOBMEHHbIX HA apMaTypy: CTPONOBKY NPOM3BOAMTbL 32 apMaTtypy, a He 3a
aneKTponpueoa.

KoHpeHcaT n noBpexaeHWe NakoKpaco4YHOro NoKpbITUSA BeAyT K 06pa3oBaHUI0

E HenpaBunbHoe xpaHeHue BegeT K 06pa3oBaHuNIO Koppo3uum!
Koppo3unu!
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8 MOHTAX

Mepen MOHTaXXOM anekTponpueoga HeO6X0ANMO:

- OCMOTpeTb ero u ybeguTbca B TOM, YTO BO BpPEMS TPAHCMNOPTUPOBKU U XPaHEHUS He
NPOU30LLNIO BUAMMbIX MOBPEXAEHWMN.

- MPOBEPUTb NErkoCTb NepemMeLLeHNs BbIXOLHOro Bana npu pabote OT py4yHOro npmBoaa.

8.1 MoHTaxHoe nonoxeHuwe

OnekTponpueoabl MOryT paboTtaTb B NOOGOM MOHTaXHOM MONOXeHUM 6€3 orpaHNYEHNN.

Mpwn ycTaHoBKe anekTponpueoga AOMKHO BblTb NpegyCMOTPEHO NPOCTPaHCTBO ANA CHATUS
KPbILIKA 3MeKTPONpMBOA4a M KPbILWKM MOHTa)XHOW KOpoOkM (CM. npunoxeHuve A, rabapuTHbin
yepTex).

8.2 YcTaHOBKa aneKkTpornpuBoaa Ha apmaTtypy

Mopsiaok yCTaHOBKKW anekTponpueoaa.

1. NMpueeante apmatypy B cpegHee nosioXeHue.

2. na apmaTypbl C BbIOBWXKHbIM LWNMHAENemM yb6eamtecb, YTO HapPYXHbI AMaMmeTp
WNMHAeNss He npesblwaeT pasmep dmax, yKasaHHbin B Tabnuue A.2 npunoxeHums A. Ecnu
BeNnnYMHa BbIneTa WNMHAEeNS B MOSIOXEHUU OTKPbITO MpeBbilwaeT pasmep Hi max (CM. puUCyHOK
A.2, tabnuuy A.2 n pucyHok A.3) cHumute 3arnywky 10, B COOTBETCTBMM C PUCYHKOM 1.
PekomeHayeTcsi yCTaHOBMTb BMECTO 3arfywKkyd 3alUTHbIA  LUWIUHOPUYECKUA  KOXYX  Ans
BbIABWXHOIO LWNMHAENS. 3alUTHbBIA KOXYX B KOMMSEKT NOCTaBKN HE BXOAMWT.

5. BakpenuTe anekTponpuBog C WCNONb30BaHMEM kKpenexa (6onToB wunu LWnunek c
rankamum, B 3aBMCUMOCTUN OT KOHCTPYKUMK dniaHua apmaTtypsbl). Kpenéx 3aTtarmBante paBHOMEPHO
KpecT-HaKpecT C MOMEHTOM 3aTshKKuU cornacHo Tabnuue 3.

Tabnuua 3 — MoMeHTbI 3aTSXKn 6onToB

OunameTtp pe3bbbl | MOMEHT 3aTskku, Hm
M16 215
M20 431
M30 1440

6. MNMpoBepbTe NerkocTb BpaLleHMs BbIXOAHOMO Basa C MOMOLLbIO Py4YHOro NpuBoaa.
Mo oOKOHYaHWM paboT NpoBepbTe JTAKOKPACOYHOE MOKPbITUE M NpU HEeoBXoAMMOCTM
BOCCTaAHOBUTE MOBPEXAEHHbIE Y4ACTKM.
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9 JNEKTPONOAKIIOYEHUE

Heco6niogeHune Tpe6oBaHUI K NOOKMNIOYEHUIO 3IEKTPONPUBOAA MOXET NPUBECTU K
BbIXo4y M3 CTPOSA 060pyaAoBaHUA, TAXeNbIM TPaBMaM UK CMepTU.

9.1 O6Lwue yKasaHuA

MogkntoveHmne anekTpoobopyaoBaHus paspeluaeTcs BbINOMHATD TONbKO
KBanuuumMpoBaHHOMY NepcoHany.

Mepen Havanom paboT Heo6XOAMMO O3HAKOMUTBLCS C MHCTPYKUMSMU HACTOSALLEN rnaBbl.
Mocne noaknoyeHUs anekTpoobopyaoBaHMs, neped  TeM Kak nodaBaTb  HanpshkKeHue
O3HaKOMbTECh C rmaBamu «Beopg B akcnnyataumio» n «NpobHbIN NycKy.

3anpeu1,aeTc;| BKJTlO4YaTb 3NieKTtponpuBoa A0 U3y4YeHUs HacTtosilero pykosogctea no
dKcnnyaTtauumn.

AnekTpnyeckasa cxema. Cxema noaknoveHus

Cxema oanekTpuyeckasi COeAMHEHWUA AN KOHKPEeTHOro WCMOSNIHEHWS 3nekTponpuBoaa
3aKpenneHa Ha BHYTPEHHEN CTOPOHE KpPbILKM anekTponpueoga. [1pn oTCyTCTBUM 3NEKTPUYECKON
CXEMbl €€ MOXHO 3arnpoCuTb B COOTBETCTBUM C 3aBOACKMM HOMEPOM (CM. 3aBOACKYI0 Tabnunyky).

PekomeHayeMble cxeMbl MOAKMYEHUS 3NIEKTPONPUBOAOB NPMBEAEHbI B NPUOXEHUN B K
AAaHHOMY PYKOBOACTBY.
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Mpy nogkntoveHMn NpUMBOLOB, KOTOpPblE MOABEPrarTCs ynbTpaduoneToBoMy o6nyvyeHuto
(pacnonoXeHHble Ha OTKPbITOM BO34yXe W T.M.), NpUMEHANTe kabenu, ycTtonymBble Npotne YO-
nyJen.

BBoaHoe ycTponcTBO

3aX1Mbl KNemMMHUKa obecnevmBarloT NOAKMNIOYEHNE NPOBOAHMKOB kaberen uenen nUTaHus
 Luener ynpaereHnst U cUurHanusauum ce4eHmeM COOTBETCTBEHHO A0 4 MM? 1 4o 2,5 MM,

OcTopoXxHO, wu3beras MNOBPEXAEHUN, CHUMUTE  KPbIWKY MOHTaXHOW KOpobku 9
(cMm. pucyHok 1).

PekomeHayeTcsa npoBepuTb COMPOTUBIIEHUE U30MALMM Lienen anekTponpueoga, Ansa 4yero
YCTAHOBUTE MEPEMbIYKM MeXAy KOHTakTaMu BBOOHOMO YCTOWCTBA COrNacHo npunoxexuto [
MpoBepKy CONPOTUBMEHUS U30NAUUN NPOU3BOAMTbL HamnpsbkeHWeMm, ykasaHHbiM B Tabnuue [.1.
ConpoTueneHune nsonaumm JOmMKHO ObiTb He MmeHee 20 MOwm.

MoHTaxxHasi kopobka anekTponpusoga umeeT pe3bboBble OTBEPCTUS AN YCTaHOBKU
kKabenbHbIX BBOOOB: ABa M32x1,5, M25x1,5 n M20x1,5. lNpn noctaBke OTBEPCTUS 3aKpbITbl
TPaHCMNOPTHbIMKU 3arnywkamn. Nepen NogkntoyYeHnemM HeobXOAMMO CHATb 3arfyLKku, OCMOTPeTb
pe3bboBble oTBepCTUA. Ha pe3bboBbIX NOBEPXHOCTAX HE AOSMKHO ObiTh 4edeKTOB MEeXaHUYeCKOro
Xapaktepa, MNpUBOASAWMX K YMEHbLUEHUIO KONMMYeCcTBa HEMNOBPEXAEHHbIX HUTOK pe3bbbl. WX
AOJIMKHO ObITb HE MeHee 5-Tu.
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B cnyyae Heo6xogMMOCTU NOAKMUMTE 3a3eMIISIOLLMIA MPOBOAHUK K BHYTPEHHEMY 3aXXUMY
3a3eMIIeHUsl, PaCrONIOXKEHHOTO BHYTPM MOHTaXHOW konogkoh. CeyeHve 3a3eMInsioero
NPOBOAHUKA OOIMKHO ObiTb paBHbIM CEYEHUI0 ha3HOro NpoBoaa.

Mo 3aBeplieHM0 MOAKMIOYEHNA MPOBEPbTE NEPEXOAHOEe COMPOTUMBIIEHNE  Mexay
3a3eMnslwmMMm  NpoBoaoOM U NobOM  AOCTYMHOW  ANst  NPUKOCHOBEHUS  MeTanin4yeckom
HEeTOKOBEAYLLEN YaCTbto 3NIEKTPONPMBOAA, OHO HE AO0SMKHO npeBbiwaTh 0,1 Om.

[Mocne npoBepKM 3aXMMbl 3a3eMIIEHUS, B LENsX 3aluTbl OT KOPpPO3uu, MNOKponTe
KOHCUCTEHTHOW CMa3KoMW.

lMocne anekTponogkn4yeHus, ecnn ganbHenwune paboTbl He NMaHUPYHTCH, YCTaHOBUTE
KPbILLKY MOHTaXXHOW KOPOBKM Ha MecTo B cOOTBETCTBUM C M. 9.3.

KonpeHcar npnBoaAMT K o6pasoBaHmo KOpPpPO3Unn.

9.3 YcTtaHOBKa KpPbILWKA MOHTa)XHOU KOPOOKMU

c B3pbiBOHenpoHuuaemas obonouyka!

C KpbILWKOWN 06paLwaTbLCA OCTOPOXKHO!

MopsgoK yCTaHOBKM KPbILLKK, CReayoL M.

1. OcmoTpuTEe NOBEPXHOCTU B3PbIBOHEMPOHULAEMOrO COEOMHEHUS Koprnyca W KPbILWKW,
0003HayeHHble CrOBOM «B3pbiB» Ha pucyHke b.1 npunoxeHuss b Ha oTCcyTCTBME 3arps3HEHUN,
noBpeXxaeHnin n kKoppoauun. Nokponte nx ToOHkMM crnoem cmasku LIMATUM-221.

5. PaBHOMEPHO KPEeCT-HaKPECT 3aTAHNTE KPEMNEXHbIE BUHTHI.
Mo OKOHYaHUM paboT OCMOTPUTE IIAKOKPACOYHOE MOKPbITUE M NpPU HeobXxoaMMOCTU
BOCCTaAHOBWTb NOBPEXOEHHbIE Y4aCTKM.
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10 BBO[ B 3KCINYATALUIO

g
g

PucyHok 6 — My Ta orpaHuyeHns KpyTAawmx MOMEHTOB

3HauyeHnss MakcumanbHOro, MUHMMAanbHOMO U HAaCTPOEHHOrO MOMEHTOB OTKIHOYEHUs npu
3aKPbITUM U OTKPbITUM ANsl  KOHKPETHOrO 3reKTponpuBoda YyKasaHbl B nacrnopTe Ha
3MNEeKTPONpPUBOA.

Ecnun npu BBOOE B akcnnyataumio TpebyeTcs M3MEHWUTb HACTPOMKU MYdpTbl OrpaHUYeHus
KPYTSLLMX MOMEHTOB BbINOMHUTE CrieaytoLLee.
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OTmeTKa

OTmeTKa

Mkp. min

PucyHok 7 — HacTponka MOMeHTa BbIKIOYEHNSA — 3aKpbITHE.

4. 3aTAHMTE BMHT YCTAHOBOYHbIN 1.
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OTmeTKa

OTmeTKa

Mkp. min

PucyHok 8 — HacTponka MOMeHTa BbIKITHOYEHNSA — OTKPbITHE.
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SIORIOAONONGS

- C MOMOLLbIO LUNNLIEBOV OTBEPTKM YTONWUTE BUHT 7 4O YNopa 1 NOBEPHUTE ero no YacoBoW
CTperke;

- NOBEPHUTE BUHT 7 NPOTMB YaCOBOW CTPESiku1, BEPHYB €ro B UICXOAHOE MOSNOXEHME;
- BpallaviTe WTypBan no 4acoBOW CTPErKe A0 NOMHOro 3aKpbITUS apMaTypbl.
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- C NOMOLLbBIO LUSNLIEBON OTBEPTKN YTONMUTE BUHT 7 A0 yrnopa v NoBepHUTE ero no 4acoBomn
cTperke.

5. [loBepHUTE BMHT 7 NPOTUB YaCcOBOW CTPESIKe, BEPHYB €ro B UCXOQHOE MOJSIOXKEHME.
6. Ybegoutecb, 4YTO BMHT 7 3auKCMpOBaH, BWHT HACTPOEYHbIN 3 He [JOSKeH
npoBopaYnBaThLCS.
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[Mopsagok HAaCTpPOWKKM CrieyoLWnA.

1. B 3aBucmmocTtn ot Tpebyemoro konmyectBa o60OpOTOB BbIXOQHOIMO Bana, BBeguTe B
3auenneHue wecTtepHio 1 ¢ 3ybyaTbiM KONecom, B COOTBETCTBUM C pucyHkoM 11 n tabnuuen 5 n
3adukcupymnTe ee. Homep ctyneHu ykasaH Ha GOKOBOW CTOMKE.

T el 1 ij@“ N

(TT LI [T

1 — WecTepHs, 2 — Koneco 3yb4atoe 5-om ctyneHn, 3 — Koneco 3ybyaToe 6 -01 CTyneHu,
4 — Koneco 3yb4yaTtoe 7-01 CTyneHu

Tabnuua 4 — [lInana3oHbl HACTPOWKK paboyero
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11.1 HacTponka oMM4eCcKoro aartymka nosioXXeHus

Onuus

OmMuyeckni gaTymK — NOTEHUMOMETP CIYXUT ANA CYUTLIBAHUA NONOXEHNA apMaTypbl.

M3-3a 0COBEHHOCTU KOHCTPYKLMW 3MeKTpPOonpuBOA4a MCMNOMb3yeTCs He MNOSMHbIA Anana3oH
noteHuMomeTpa, MNO3TOMY  HeobXxoAMMO  NpefycMOTpeTb  BHELUHIO  KOPPEKTUPOBKY
(moAcTpOeYHbIN pe3ncTop).

Mopsgok HaCTpPorKM NOTEHLMOMETPA B COOTBETCTBUM C PUCYHKOM 13.

i i
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PucyHok 13 — Hactpowka guanasoHa pabo4yero xoga noteHunomeTpa

HaCTp0|7||<a AaTt4yuka npon3soanTbCA B COOTBETCTBUU C PUCYHKOM 15.
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PucyHok 14 — TokoBbi gatyuk NMT3
1 — KHorika, 2 — CBeToANOAHbIN MHANKATOP

1. cnonbaysa wTypBan, npuBeauTe apmaTypy B NOSIOXEHNE «3aKpbITO».

2. MpoBeanTe HaCTPOKMKY NOTEHUMOMETPA B COOTBETCTBMN C pasgenom 11.1.

3. MogkntounTe K 3axkmmam 1, 2 BBOOHOIO YCTPOMCTBA 3NEKTPonpmnBoga BHELHUA NCTOYHNK
nUTaHUa 1 MuaMamnepmeTp, Krnacca TOYHOCTU He Hwxke 0,5 %, ANns KOHTpons BenYuHbI
BbIXOQHOro curHana. Cxema noAKMioYeHns B COOTBETCTBUM C pucyHkom B.3 lNpunoxeHus b.
NCTOYHMK nuTaHus, nepeq MOAKMOYEHWEM, HeobXOOUMO MNPOBEPUTbL — €ero HarnpshkeHwe He
AOJTKHO NpeBblwaTth NpeaensHo—gonyctumoe 3HadeHne 30 B noctosiHHOro Toka. PekomeHayemoe
3Ha4vyeHne HanpskeHnsa 18 — 28 B noctosaHHOro Toka. [pu nogavye nutaHMa aTtymk NepeBoanTcs B
pabouunn pexmnm, CBETOANOAHbLIM NHONKATOP 2 NoralleH.

4. MNMepeBeanTe gaTyMK B PEXMM HACTPOUKK, ONS 9TOM0 HAXMUTE U yaepXunsauTe KHOMKy 1
0O BCMbIWKW MHAWKAToOpa 2, OTNYCTUTE KHOMKy. MuraHve wuHOukatopa yKaXeT Ha YCTaHOBKY
pexnma HaCTPOWKMN.

5. Y6eouBWNCb, YTO 3MEKTPONPUBOA HaXOOAUTbLCS B MOMOXEHUN «3aKpbITO», HaXMuUTe U
yaepxumBanTe KHOMKY 1 4O NosiIBfiEeHMs1 MOCTOSAHHOMO cBeYeHUs nHamkatopa. OTnycTuTe KHOMKY.

HacTponka gaTtumnka 3aBepLueHa.

HacTponku coxpaHstoTcs B HE3aBUCMMOM NaMATU JaTyMKa Npu OTKIHOYEHUU NUTaHuA, npu
BO30OHOBIEHNN NMUTAHUS AaTUYNK NepexoanT B pabounm pexxmm ¢ 3TUMM HacTponKamu.

B cnyyae Heo6xoaMMOCTMN HAaCTPOMKM AaTyMKa MOXHO N3MEHUTb.
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PYKOBOACTBO MO 3KCIMJYATALUUN

- C NMOMOLLUbIO WNLEBOKU OTBEPTKU YyTOMUTE BUHT 7 0o ynopa u nosepHUTE ero no YyacoBomn

CTperkKe;
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- NOBEPHUTE BMHT 7 NPOTMB YaCOBOW CTPESKMN, BEPHYB €ro B UICXOOHOE MOSTOXEHWNE;

- BpallanTe LWTypBan MO 4YacoBOM CTpenke A0 nepeBoda apmaTypbl B Tpebyemoe
NOMOXeHMe.

3. NoBepHuTe WTYpBan Hasapg Ha 1/4 obopoTa (BenuynHa nepebdera).

4. C noMOLLbIO LWNNLEBOM OTBEPTKN YTONUTE BMHT 7 4O ynopa 1 NOBEPHUTE ero no 4acoBoMu
CTperske.

- C MOMOLLbIO LUNMLEBON OTBEPTKM YTOMNUTE BUHT 7 [0 ynopa W NMoBepHUTE ero no 4YacoBow
CTperke.

- NOBEPHUTE BUHT 7 NPOTUB YaCOBOWN CTPENKN, BEPHYB €ro B UCXOAHOE MOSIOXEHME.
- BpallanTe WTypBan NpOTUB 4acOBOM CTpenku 4O NepeBoda apmaTtypbl B Tpebyemoe
NONOXeHue.

5. [NoBepHUTE BMHT 7 NPOTUB YaCcOBOW CTPESIKU, BEPHYB €r0 B MUCXOQHOE MOSIOXKEHME.
6. Ybegutecb, 4YTO BMHT 7 3aUKCMpPOBaH, BMHT HACTPOEYHbIN 3 HEe [JOSKeH
npoBopavnBaTbLCA.

Mpun HeoBX0AMMOCTM BLINOMHUTL PEryNIMPOBKY C y4eTOM (hakTudeckoro nepebera.
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12 NPOBHbIN NYCK

Ecnn HanpaBneHus BpalleHUsi BbIXOLHOMO Bana HenpaBuibHOE — HEMELTEHHO BbIKIIOUNTE
3NEeKTPONPUBOA.

MomeHsinTe MecTamn ABa NbbIX NPOBOAHMKA Ha knemmax U, V, W BBOAHOroO ycTpoincTea
anekTponpueoaa.
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13 YCTAHOBKA KPbILLUKWN

c B3pbiBOHenpoHuuaemas ob6onouyka!
C KpbILWKOWN 06pallaTbCA OCTOPOXKHO!

Mocne BbINOMHEHMS BBOAA B 3KCnyatauus M NpoOHOro nycka, YCTAHOBUTE KPbILLKY
3M1eKTponp1BoAa Ha MecTo.

[MopsgoK yCTaHOBKM KPbILLKK, CreayoLmi.
1. OcmoTpuTe NOBEPXHOCTU B3PbIBOHEMNPOHULIAEMOrO COEOUHEHUS KOopryca W KPbILKW,

0603Ha4YeHHbIE CNOBOM «B3pbiB» Ha puCyHKke B.1 npunoxeHus b Ha OTcyTCTBME 3arpss3HEHUN,
noBpexaeHnin n koppoauun. Nokponte nx TOHKMM crnoem cmasku LIMATUM-221.

5. PaBHOMEPHO KpecT-HaKpecT 3aTSAHUTE KPeNeXHble BUHTbI.

Mo oKoHYaHuu pa60T OCMOTPUTE JTaKOKpaCO4YHOE TMNOKpPbITUE N MNpwn HeobxoanMocTun
BOCCTAaHOBUTb NOBPEXOEHHbIE Y4aCTKW.
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14 YNPABJIEHUE

PucyHok 16 — lNepekntoyeHne Ha pydHoe yrnpasreHne

1 — BMHT cTOnoOpHbIN, 2 — dukcaTop, 3 — Ban, 4 — LWWTtypsan.

Bpawawnte wTypBan B HYXHOM HanpaBneHuu. YTobObl 3akpbiTb apmaTypy, BpalianTte
LWTYpBan no 4YacoBOW CTpenke - BeAyluin Ban (WTOK apmaTtypbl) NOBOpayMBaeTcs Mo 4acOBOW
CTpenke B HanpaBneHuu 3akpbliTua. YTobbl OTKPbITb, BpallanTe LWTypBan MNpOTMB 4aCOBOM
CTPEsKu.
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[na Bbixoga U3 pyyHoOro pexmma ocBoboaute Ban. HagaBuTe Ha wTypBan oT cebs Oo
ynopa, npv 3Tom comkcaTop A0MKeH BOMTU B NPOTOYKY Ha Bany. 3aTSHUTE CTOMOPHbINA BUHT.

OTBepcTHe Nog 3amoK

PucyHok 17 — brniokmpoBka py4yHOro npmsoga
1 — BMHT CTONOPHBbIN, 2 — 3aMOK HaBECHOM

C uenbio NnpeaoTBpaLleHnsi HeCaHKLMOHNPOBAHHOIO UCMONb30BaHUSA aneKTponpmneoaa
BPYYHYIO, EFO KOHCTPYKLIMS NMO3BONSIET ONOKMPOBaTh NEPEKINIOYEHNE YNpaBNeHNst B py4HOMN
pexuMm. B cootTBeTCcTBMM C prcyHKOM 17, Anst 6rIOKMPOBKM NepeknodeHuns, yoeanBLIKUCh, YTO
LUTypBan ¢ BarioM HaxXOAMTbCS B NOMOXEHUW, KOraa py4HOM PeXnUM BbIKIOYEH, YCTAHOBUTE
HaBeCHOI 3aMoK 1, NpoAeB AYXKY Yepe3 OTBEPCTUE B FONIOBKE CTOMOPHOrO BUHTA 2.

3aMok B KOMMNEKT NOCTaBKM 3M1eKTpornpMBoAa He BXxoauT. MicnonbayinTe HaBeCHOWM 3aMoK
OTKPbITOro TUNa, AuamMeTp OYXKWU 3aMKka He bonee 6 Mm.

14.2 QNCTaHUMOHHbIN PeXNM ynpaBrneHus

HenpaBunbHasi HacTpoMKa 3feKTponpuBOoAa MOXET MNPUBECTU K NOBPEXAEeHUI
apmaTtypbil!

Mpn BBOAe B I3KcnnyaTtauulo nepen BKIKOYEHUEM [AUCTAHLUUOHHOrO peXxuma
Heo6XxoaANMO BbIMOSTHUTbL NPOOHbLIN NYCK.

Ansa ynpaBneHWss B  OWCTAHUMOHHOM  pexume Tpebyetca 6nok  ynpaeneHus
3M1EeKTPONPMBOAOM.

BkntounTte nutaHue, nogante curHan o nycke anekTpornpuBoAa B 3a4aHHOM HarnpaBfeHuu.
Mpu BKNIOYEHWM B HanpaBneHun «3akpbITO», Ban apmaTtypbl NoBopayMBaeTcs MO 4YacoBOW
CTperke B HanpaBneHUu 3aKpbiTUs. BknoyeHne nuTaHus 1 3anyck Npon3BoanUTLCS ONepaTopoM C
nynbTa ynpaBneHus.
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15 UHOUKALUA
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16 CUTHAJbI

OneKTponpuBog, B CTaHAAPTHOM MCMOMHEHMU, obecnednBaeT CBETOBYIO CUTHanNM3aumio Ha
cpencTtee ynpasneHus, CNonb3yeMoM 3aka3vymkoM npu:

- JOCTMXKEHUM 3arnopHbIM 3f1EMEHTOM apMaTypbl KpanHUX MOSNOXEHUN;

- cpabaTblBaHMM MY(PTbl OrpaHU4EeHNs KPYTALLMX MOMEHTOB;

- BpallleHne Bana anekTponpueoga (6rnnHkep).

Mpn ocHaweHnn anekTponpmeoaa (onumst) OMUYECKMM AaTYMKOM — NoTeHumMomeTpom BQ1
UM TOKOBbIM faTymkoM nonoxeHusa MT3 — 2-x npoBogHas cuctema 4-20 MA, obecneumBaeTca
Bblda4a curHana o nosioXXeHun 3anopHoOro aneMeHTa apmMaTypsbl.
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17 TEXHWYECKOE OBCNY>XUBAHUE U TEKYLUUA PEMOHT

171 Tpn TexHunyeckoM oOOBCNyXMBaHUM  HeobXoouMO  BbIMOMHATL  TpeboBaHusA
6e3onacHocTM N obecneyeHns B3pbiBOGe3onacHOCTM cornacHo 1.1, 1.3, a Takke WHCTPYKUMHA,
AENCTBYIOLWMX B MPOMBbILLNIEHHOCTW, FAe NPUMEHSIETCS 3NEKTPONpMBOA,.

TexHu4eckoe obBCnyxvMBaHWe anekTponpuBoda AOSMKEH MpoBOAUTL MOArOTOBIIEHHbIV
nepcoHan, gencreytowmin B cootsetcteum ¢ FOCT IEC 60079-17-2011.

Mpwn akcnnyaTauum aNeKTponpmBog AOSMKEH NOABEPraTbCA NpoBepKam Mo rOCT IEC
60079-17-2011:  BM3yanbHbIM, HENOCPEACTBEHHbIM, AeTalnbHblM, C NEepPUOLUYHOCTLIO,
npvBeaeHHon B Tabnumue 5.

Ecnn B xope npoBepok GyaeT BbISBNEHO OTKMIOHEHME MapaMeTpoB anekTponpuBoga oOT
HOPMbl UMW HapylleHMe ero KOHCTPYKUMW, TO OH OOSMKeH ObiTb BbiBeAEH M3 3KCniyataumm u
HanpaBfeH Ha PEMOHT.

Tabnuua 5 — YpOBHM 1 NEPUONYHOCTL NPOBEPOK

YpoBeHb NPOBEPKN [MepnogmnyHOCTb
He pexe ogHoro pasa
BusyanbHas B MecsL,

CornacHo pernamMmeHTy
npeanpusaTus,
3KCnnyaTmpyoLero
HenocpencteeHHas | aneKkTponpuBOA, HO He
pexe 04HOro pasa B rog
WNu No pesynbtaTam

O6bem paboT Npu NpPoBeAeHUM NPOBEPOK CornacHo Tabnuue 6.

Tabnuua 6 — O6bem paboT npu npoBeaEHNN NPOBEPOK

YpoBeHb
Bua nposepok Ob6bem pabor NPOBEPKM
O/ H|B
lMpoBepka cooTBeTCTBUA | YBeauTbCs, YTO 9NEKTPONPUBOS YCTAHOBIEH B 30HE
Knaccy B3pblBOOMNACHOM knacca 1 unm B 30He knacca 2 no + |+ | +
30HbI FOCT IEC 60079-10-1-2011
lMpoBepka cooTBeTCTBUA | Y6eamTbCs, YTO MECTO YCTaHOBKM 3nekTponpmeoaa
noarpynnbl 1 cooTtBeTcTBYEeT noarpynne IIB n temnepatypHomy I
TemnepaTypHoro knacca |knaccy T4 no FOCT P M3K 60079-0-2011
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2 Yb6eauTbCs, 4TO Ha 060MoYKe 3NeKkTponpmMeoaa HeT

HaKOMMEHWS NbIN N TPSA3MK. T
3 O4nCTUTBL HapyXHble MOBEPXHOCTU NpMBoAa OT
FPA3K 1 MblN C NOMOLLbIO HEMETaIMYeCKUX + |4
WHCTPYMEHTOB U OYMLLAIOLLNX XXUOKOCTEN, He
BblI3bIBAKOLLMX KOPPO3UIO.
4 CMOTPOBOE OKHO NPOTEPETL BIAXXHOW BETOLLLIO, HE + |4+
cogepxaliem CUHTETUYECKUX N LIEPCTAHbIX HATEN.
lMpoBepka Ha oTcyTcTBUE |[poBEPUTL OTCYTCTBUE CNEAOB BCKPbITUA 060N04KM U
BUOUMbBIX N3MEHEHNA NOOKITIYEHUS BHELUHNX Lienen n 4
HEeCaHKLMOHNPOBAHHbIX 3a3eMreHus
N3MEHEHNN KOHCTPYKLNN
[MpoBepka KpenexXHbIX 1 MNMpoBepuTb Hanuume KpenexHolx geTanen, Ex-
aetanen, Ex-sarnyLwek 3arnywek, OTCYTCTBUE Ha HUX KOPPO3UW. + |+

(Npn HanNuuun)

2 MNpoBepunTb, YTO EX-3arnyLuKn COOTBETCTBYIOT BUAY
B3pbIBO3ALLMTbI 3IEKTPONPUBOAA, U NPaBUIbHO + | +
nogobpaHbl No pasmepy.

3 OuncTuTb KpenexHole getanu (6onTbl, BUHTLI K
ramkmn) OT KOppPO3nm 1 NpPn HeoBXo4MMOCTU MIOTHO + |+
3aTAHYTb

[MpoBepka BBOOHOIO
yCcTponcTea

[MpoBepka COCTOSAHUS
NOBEPXHOCTEN
B3PbIBOHEMPOHNLAEMbIX
coeMHEHUN 0060IT0YKH,
NPOKNaaokK

npOBepI/ITb OTCyTCTBUE ocnabnexHus KpenneHuna
npoBOoaoOB UMM 3aMblKaHUA UX Ha cocegHne
KOHTaKTHbIE€ 3aXXMbl BBOAHOIO yCTpOIZCTBa UInnm Ha
Kopnyc.

MpoBepka 3a3opa
B3PbIBOHEMPOHNLAEMbIX
coeguHeHnn

060n0o4km

Mposepky npoBoauTb No NOCT IEC 60079-17-2011.

3HayeHna 3a3opa He OOMKHbI BbIXOOUTb 3a npeaensl,
yKa3aHHble B YepTexe CpeACTB B3pbIBO3aLUNTbI + | -
(pucyHok B.1)

MpoBepka kabenen un
kabenbHbIX BBOO4OB

1 Y6egutbes, 4To TUN Kabens COOTBETCTBYET

+ -
TpeboBaHUAM.
2 Y6eguTtbcsa B OTCYTCTBUN BUANMbBIX NOBPEXOEHNN. + |+
3 MpoBepuTb, 4TO KabenbHble BBOAbI COOTBETCTBYHOT
BMAY B3pPbIBO3aALLMTbLI NEKTponpueoga n nnoTHO
3aTAHYTHI.
Mpun nerkom nogeprusaHun (6e3 ycunus) kabernb He + | +

OOJIKEH BblaeprnBatbCA U NpoBopavynBaTbCA B y3rie
YNJIIOTHEHUA
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YpoBeHb
Bua nposepok Ob6bem pabor NPOBEPKU
OJ]H|B
MpoBepka 3azemnsowmx |1 BusyanbHas npoBepka: ybeamTbCcsa B OTCYTCTBUN
NpOBOAOB U 00pbIBOB, B OTCYTCTBMM KOPPO3UN HA 3a3eMNAoLLEM -+ |+
3aKMMOB 3a3eMIIeHNs 3axume.
2 [MpoBepka pn3N4eCKOro COCTOSHUA: Npu
HeoBbxoaAMMOCTY NPON3BECTU OYMUCTKY 1 CMa3Ky + | - | -

3a3eMnarLLmX 3aXXMMOB KOHCUCTEHTHOW CMa3Koun

[MpoBepka NonHoro
COMPOTUBNEHUS
3asemMneHnd

MpoBepnTb MEFrAOMMETPOM COMNPOTUBIIEHNE
3a3eMIISoLLEro YCTPOMCTBA, K KOTOPOMY
NoACOEeANHEH 3NEKTPONPMBOI, 3HA4YEHNE OOITHKHO + | - -
6bITb He 6onee 10 Om, conpoTMBEHNE
3azemMngatouiero 3axmma 0,1 Om

MpoBepka opneHTauum
B3PbIBOHEMPOHMLIAEMbIX
coeanHeHnn obonoyvek
anekTponpueoaa

lMpoBepka 3awmnTbl
anekTtponpueoaa (IP)

OpveHTauus B3pbIBOHENPOHNLAEMbIX COEANHEHUN K
BHeLwwHMM npenaTtcteuam no FOCT IEC 60079-14-
2011 (He meHee 30 mm go NOOOro CNIOLWHOro + | + | +
NPensTCTBUSA ANs KAaTeropMm B3pbIBOONACHOW CMECK
[IB)

Y6eauTbCs, 4TO SNEeKTponpuBo, 3amuieH ot
KOppOo3umn, aTMocqepHbIX BO3AENCTBUIA, BUOpaLumn 1

Apyrnx HebnaronpuaTHbIX OakTOPOB COrnacHoO A
KNMMaTU4YECKOMY UCMOMHEHUIO
MpoBepka BbINONHUTE NPOBEpPKY 3NeKTponpMBoLa U apMaTypbl
paboTocnocobHOCTM cornacHoO pyKoBOACTBY MO 3KCnnyaTauun. ]
NPOBHbLIM
BKIMOYEHUEM

Mpv npoBeoeHUMM PEMOHTa JNeKTponpuBoda Heobxoaumo cobniopgaTe TpeboBaHus

HacTosiwero PO ans obecneveHus COXpPaHHOCTU B1Oa B3pbIBO3ALLNTbI 3N1eKTpornpuBoda.
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Knaccudumkauna cmaskm B cootseTctBum ¢ FOCT ISO 6743-9-2013 B 3aBMCUMOCTU OT

B cnyyae nonagaHuna Boabl:

- OYUCTUTE BHYTPEHHME NOMOCTU OT 3arpA3HEHUN;

- BbICYLLUMTE 9MEeKTponpuBo Hagnexawmm obpasom;

- 3anofnHUTE HOBOW CMa3KoW OTCEK peayKTopa;

- IPOBepbTE FOTOBHOCTb K 3KCMyaTauuu, BbINOSTHMB NPO6GHbIN MyCK.
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18 BO3MOXHbIE HEUCIMTPABHOCTU U CINOCOBbLI UX YCTPAHEHUA

18.1 HeucnpaBHOCTM Npu BBOAE B 3KCMNsyaTauuio
Bo3MoOXHble HencnpaBHOCTU NPU BBOAE 3NEKTPONpuBoLa B IKCMslyaTauuio npuesedeHbl B
Tabnvue 7.

Bo3amoxHble NpuynHbl Neperpesa: neperpyska, NpesbllleHne Konm4ecTBa nyckos, CAINLLKOM
BbICOKasi OKpy>karoLlasa Temneparypa.

Onpegenue npuunHy cpabaTtbiBaHus pene, eé HeobXoauMO YCTPaHUTb.

18.3 HeucnpaBHoCTM npu akcnnyatauuum

Bo3amMOXHble HEMCNPaBHOCTM 3NEKTPONPMBOAA NPWU 3KCnnyaTaumm npueeneHsl B Tabnvue 8.

Tabnuuya 8 — HencnpaBHOCTM Npu aKcnnyaTauum anekTponpmeoaa

OnucaHue

Bo3MOXHble NpUYMHbBI YcTpaHeHue
HEencrnpaBHOCTH

QneKkTponpuBoa He
paboTaeT npu HaxaTum
MYCKOBbIX KHOMOK.
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OnucaHue
Bo3amoxxHble NMPUYNHbI YCTpaHeHI/Ie
HEeNCcCrpaBHOCTU
SHeKTpOI'IpI/IBO,D, 3aknMHuBaHne apMaTtypbl UK Cﬂ,eﬂaB nepecrtaHoBKY BbIXOOHOIO

OCTaHOBUIICS BO BPEMS
xoga Ha
3aKpbITUE/OTKPbLITUE.

MOABWXKHbIX YacTen
3AneKTponpmeoaa.

Bana B 06paTHOM HanpaBneHuw,
NpY NOMOLLM LUTYpBana, NoBTOPUTb
MyCK 3neKTponp1BoAa B
HanpaeneHuKn, B KOTOPOM
NPOun30LLSIO 3aknuHMBaHue. Ecnu
NpY NOBTOPHOM Nycke Npou3onaeT
OCTaHOBKa 3NEKTPONpMBoAa,
crnenyeT BbISIBUTb NPUYNHY U
YCTPaHWUTb HEUCNPABHOCTb.

B kpanHux nonoxeHusix
3aTBOpa apmaTypbl Ha
ANCneT4epCcKoM nynoTte
He paboTtaet
CUrHanu3aums
«3aKpbITO» UK
«OTKpbITO».

Ha nynbTe ynpasneHus
OLJHOBPEMEHHO ropAT
namnbl «3aKpbITO» U
«OTKpbITO».

HenonHoe
3aKpbITUE/OTKPbLITUE
3aTBOpa apmaTypbl.

1. MNMeperopenu namneol.

2. OTcyTtcTBYET
aNeKkTponuTaHue uenu
cuUrHanusaumm anekTponpueoaa.

1. 3ameHnTb Namnsbl.

2. [MpoBepuTb Lenb curHanusauum
3NEeKTPONPUBOLOM, YCTPaAHUTb
HencnpaBHOCTU U NogaTb
9MEeKTponuTaHme B Lenb
curHanusauun.

Hantn mecto 3amblkaHus
anekTponpueoAa 1 ycTpaHnTb
HENCnpaBHOCTb.
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19 AEMOHTAX U YTUITU3ALUA

ONeKTPonpuBOA He NpeacTaBnseT OnacHOCTU ANS XU3HW, 300POBbA JIIOAEN U OKpyXKatoLen
cpeabl 1 NOANEXMUT yTUAM3auumM Nocre OKOHYaHWSA cpoka CryXbbl MO TEXHOMNOMMKU, NPUHATON Ha
npeanpusaTUX, 3KCNyaTUPYIOLLEM 3NIEKTPONPUBOA.

lMocne gemoHTaxa aneKkTponpuBog, MO UCTEYEHMIO CpoKa cnyxbbl, MOXHO pasobpaTtb 1
copTUpoBaTh MO pasnNUYHbIM MaTepuanam:

- pasnu4yHble MeTansbl;

- NNAcTUK;

- CMa3skKu.

Mpn yTunusauum cobnogante cneayowue obime npasuna:

- CMaska W Mmacna 3arpsisHstoT NnoyYBy M BOAy, MNO3TOMY OHa He [JOfhkKHa nonactb B
OKpYy>XatolLLlyto cpeny;

- pasobpaHHble mMatepuansl cnegyet yTunuanposaTtb, cobnogas MeCcTHble npasuna, unu
nepepabartbiBaTb OTAENBHO MO BELLECTBAM;

- cobntoganTe MecTHble HOPMbl OXPaHbl OKpPY>KatoLLen cpeabl.
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PYKOBOLOCTBO MO 3KCMNYATALMU r3-|3r§,_ Ila'z-BF,
KpbllwKa MOHTaXHOW KOPOOKH
£ A 100

‘,/ =
L )

; X ZN

] : !

’
:

>0 a 40
s Ve
M20x1,5 w L~
M32x1,5 = T WEJ -
il E :
bl i .
© )
M25x1,5 o Kpbiwka T T
— |
3aXum — J
3a3emaeHms

MpumeyaHue — Ha wtypBane anektponpueogos Tunopasmepa 9036 pykosiTka OTCYyTCTBYeT

PucyHok A.1 — MabapuTHbIN YepTex anekTponpueoga

Tabnuua A.1 — NabapuTHble pasmepsbl 3rekTponpmeoaa
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9034 B 300 | 70 | 155 | 220 | 84 | 70 | 10 | 245
9035 r 370 | 111 | 240 | 330 | 148 | 120 | 12 | 300
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r3-BB, I'3-Br,
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PYKOBOACTBO MO 3KCIMJYATALUUN
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PYKOBOACTBO M0 3KCMNYATALMM r3-|3r§,_ Ila'z-BF,
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10 min

KomnayHna KNT-30
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r3-BB, I'3-Br,

PYKOBOACTBO MO 3KCIMJYATALUUN r3-81

"B3pbIB"
0,05<i<0,13

12,5 min

PucyHok B.1 — HepTex cpeacTs B3pbIiBO3aLLUTLI ArieKTponpmueoa

2 * BuHTbI no3. 9 cTtonopuTb aHaspobHbIM  kneem-repmeTnkom  AHatepm — 8K
TY 2257-517-00208947-2009
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r3-BB, I'3-Br,

PYKOBOACTBO MO 3KCIMJYATALUUN r3-81

NMPUNTOXEHUE B (pekomeHayemoe)
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PYKOBOACTBO MO 3KCIMJYATALUUN

r3-BB, I'3-Br,
r3-84
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MMETPa K KOHTaKTy

OV KONoaKu
KoHTakT 1 (pasa) KoHTakT 2 (3emns)
1000 R 1,2, PE
1 2, PE
500 2 PE
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NMPOrPECCUBHBLIE PELLEHUA

AneKkTponpmBoa MHOroo60pPOTHLIN B3pbiBO3awuLleHHbIn 3-BB

KoHTaKTbI pernoHanbHbIX NpeacTaBUTENbLCTB

AcTtpaxaHb
+7 (851) 299-46-80

BapHayn
+7 (385) 237-96-76

Benropop
+7 (472) 220-58-80

Bnagumnp
+7 (492) 249-51-33

Bonrorpapg
+7 (844) 245-94-42

EkaTtepuHGypr
+7 (343) 302-14-75

WxeBck
+7 (341) 220-90-75

KasaHb
+7 (843) 207-19-05

KanuHuHrpag
+7 (401) 272-21-36

Kemeposo
+7 (384) 221-56-70

KupoB
+7 (833) 220-58-70

KpacHopap
+7 (861) 238-86-59

KpacHosipck
+7 (391) 989-82-67

Kypck
+7 (471) 223-80-45

Jinneuyk
+7 (474) 220-01-75

MockBa
+7 (499) 404-24-72

HaGepexHble YenHbl

+7 (855) 291-01-32

HwxHui HoBropop
+7 (831) 200-34-65

HoBocubupck
+7 (383) 235-95-48

Omck
+7 (381) 299-16-70

OpeH6ypr
+7 (353) 248-64-35

Mepmb
+7 (342) 233-81-65

PocToB-Ha-[loHy
+7 (863) 309-14-65

PsA3aHb
+7 (491) 277-61-95

Camapa
+7 (846) 219-28-25

CaHkr-lMeTep6ypr
+7 (812) 660-57-09

CapartoB
+7 (845) 239-86-35

CmoneHck
+7 (481) 251-55-32

CrtaBpononb
+7 (865) 257-76-63

Cypryt
+7 (346) 277-96-35

TBepb
+7 (482) 239-50-56

Tyna
+7 (487) 244-05-30

TiomeHb
+7 (345) 256-94-75

YnbsaHOBCK
+7 (842) 242-51-95

Yda
+7 (347) 258-82-65

Xa6apoBck
+7 (421) 292-95-69

Yebokcapbl
+7 (835) 228-50-89

YenabuHck
+7 (351) 277-89-65

flpocnaenb
+7 (485) 267-02-35

EanHbin TenecoH: 8 800 511 88 70

Cawnt: gzprivod.pro-solution.ru

OrneKkTpoHHas noyta: gpd@pro-solution.ru

MoaGop obopyaoBaHUs, KOMMepYeckoe NpeanoxeHne 1 noctaeka no Poccum n CHI




