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HacTosiwaa MHCTpyKumMs onpeaensieT Nnopsagok MOHTaXa U OEMOH-
Taxa Ha O0O0bekTe pacxodoOMeEpPOB-CHETYMKOB SEKTPOMArHUTHbIX
«B3JIET OM» mogudukaumm MPODOU mncnonHenunn NMPOOPU-112MO,
-122MO, -212MO, -222MO, -111MWA, -121MU, -211MWU, -221MW,
-112MA, -122MA, -212MA, -222MA. Tpn npoBegeHnn paboT AONOSHU-
TenbHO HeobXoauMMO Takke PYKOBOACTBOBATbCHA LOKYMEHTOM «Pacxo-
Aomep-cyeTYnKk anektpomarHutHeln «B3NTIET OM». UcnonHeHusa MNPO-
PU-xxxMx. PykoBogctso no akcnnyaTtaumny. LUKCA.407212.004 P3.

MEPEYEHb MPUHATBIX COKPALLEHNI

Dy - AnamMeTp YCITIOBHOro npoxoaa;

B - BrIOK M3MepeHus;

MNP - nepBu4HbIV NpeobpasoBaTerb pacxoaa;
MNy3 - «[lpaBuna ycTtponcTea aneKkTpoyCTaHOBOKY;
(N - CEPBUCHbIN LEHTP;

OMP - anekTpoOMarHUTHbIN pacxogomep.

BHUMAHUE!

1. SANMPELWWAETCHA Ha Bcex aTanax paboTbl C 3f1eKTPOMarHMTHbIM pacxo-
aomepom (OMP) kacaTtbCa pykamMu 3SneKTPOAOB, HaXOASLMXCS BO
BHYTpPEHHEM KaHare nepBuyHoro npeobpasoBatens pacxoga (IMr1P).

2. SANPELWWAETCA npu BKMIOYEHHOM MNUTaHUWM pacxogomepa NpoBOAUTb
3NEKTPOCBapOYHble paboTbl B nmoMelleHun, rae pasmeweH OMP, ecnu
Tpybonposog, rae yctaHosseH [NM1P, He 3anonHeH X1aKoCTbio, a Takke Ha
Tpybonposoae B mecte yctaHoBku MI1P.

3. KATETOPUYECKU HE OOMYCKAETCA npoTekaHuMe CBapO4HOrO TOKa
yepe3s kopnyc MNIMP npu npoBeaeHUN aNeKTpoCcBapoYHbIX paboT.

4. 3ANPELWAETCA npu npoBefeHun cBapOYHbIX paboT BmecTto raba-
putHoro umutatopa [P, noctaBnsemMoro no 3akasy, MCNosfb30BaTb
OMP B kayecTBEe MOHTaXXHOro NPUCNOCcobeHs.

5. HEQOMYCTUMO cHumaTtb ¢ NMNP 3awmTHble Konbua, npegHasHaveH-
Hble OS5 NpefoXpaHeHns BbICTynarwwen proponnacTtoBon pyTepoBKkn
npyv MoHTaxe n akcnnyatauun SMP.

6. SAMPELWLMAETCA nosopaunBatb OMP, ycTaHOBMEHHbIN B Tpybonpo-
BOZA, BOKPYr ocu Tpybonposoaa.

7. HE JONYCKAETCA c INMNP, dytepoBaHHoro goroponnactom n 6e3 3a-
LWMTHBIX KONeL, CHAMAaTb CTSKHYH LWNubKy (60NT) 1 NpUXuUMHbIE Nna-
CTUHbI Ha BpeMsa 6onee 10 MyMH. CHATUE NPWXKMMHBIX NMACTUH OOJMKHO
NpPOu3BOANTLCA HENOCPeACTBEHHO nepea MoHTaxom OMP Ha Tpyb6o-
npoeoa.

8. HE OONYCKAETCH npu nepemelieHun pacxogomepa nogHnMmaTb ero
3a 9NEKTPOHHbIN BNOK.



1. MEPbl BE3OINACHOCTHU

1.1. K npoBegeHuto paboTt no MoHTaxy (aeMoHTaxy) SMP gonyckatotca nu-
ua:

- UMeloLLMe NPaBOo Ha BbIMONIHEHWE AAHHOMO BMaa paboT Ha obbekTe yc-
TaHOBKWN pacxoaomepa;

- MMeloLLMe OOoNyCK Ha npoBefeHne paboT Ha 3neKTpoyCcTaHOBKax C Ha-
npsbkeHnem go 1000 B;

- MU3yuymBLIME OOKyMeHTaumtio Ha OMP u BcnomoratensHoe obopynoBa-
HMe, Ucrnonb3yemoe npu NnpoBeaeHun pabor.

1.2. Mpwn npoBegeHumn pabot ¢ IMP onacHbIMn hakTopamm SABASAIOTCS:

- HanpshkeHne NepeMeHHoro Toka (C 4eNCTBYLWMM 3HaYyeHeM o 264 B
yactoTton 50 ly);

- fasrneHuve B Tpybonposoae (go 2,5 Mla);
- Temnepatypa pabouyen xugkoctn (go 150 °C).
1.3. MNpwn npoBegeHmm paboT no MoHTaxy (aemoHTaxy) SAMNPELLAETCA:

- NPOM3BOANTL NogkrtodeHne K AMP unn 3ameHy anekTpopaguoanemeH-
TOB MpPU BKIIHOYEHHOM NuTaHum OMP;

- npou3BoanTb AeMoHTax OMP u3 TpybonpoBoga A0 MOMHOMO CHATUSA
AaBneHus Ha yvacTke TpybonpoBoaa, rae nponssoaaTcs paboThl;

- UCMONb30BaTb HEUCMNpPaBHbIE ANEKTPOPaAMONPUOOPLI U 3MEKTPOUHCT-
pyMeHTbI 6o 6e3 NoAKNIYEeHNst X KOPNYCOB K MarncTpanu 3awmuTHo-
ro 3asemseHus.

1.4. lNMepepn npoBeaeHnem paboT HeobGxoauMo yb6eanTbCa C NMOMOLLBK M3-
MepuTenbLHOro npubopa, YTO B MecTe MOHTaxa Ha TpybonpoBoge OT-
CYTCTBYET onacHoe ANS XW3HW HanpshkeHue NepeMeHHOro Unm nocTo-
SAHHOrO TOKAa.



2. MOArOoTOBKA K MOHTAXY

2.1. TpaHcnoptnpoBka OMP k MecTy MOHTa)xka OOfKHa OCYLEeCTBNATLCA B
3aBO/ICKON Tape.

2.2. MNocne TpaHcnopTnpoBkn OMP K MecTy yCcTaHOBKM Npu oTpuLaTesibHON
TemnepaType U BHECEHUSA ero B NOMeLLEHUe C NONOXUTENBHON Temne-
paTypon BO usbexxaHwe koHAeHcauuwn Briarm HeobxoouMo BblaepXxaTb
OMP B ynakoske He MeHee 3-X YacoB.

2.3. NMpwn pacnakoske OMP npoBepuTb €ro KOMMNIIEKTHOCTb B COOTBETCTBUN C
npuraraembiM NacnopToMm.



3. MOHTAX

3.1. O6wue TpeboBaHUA

[Ons moHTaxxa OMP Ha o6bekTe Heob6xoaMmMo Hanm4me cBobogHOro
ydyacTka Ha TpybonpoBoge nnsa yctaHoBku [P n npsiMonMHEnHbIX
yyacTkoB TpybonpoBoaa Heobxogmmon anuHel Ao n nocne MriP.

MaccorabapuTtHble xapaktepuctukn OMP npuBeaeHbl B [Npunoxe-
HUM A HacToALWEN MHCTPYKLMMW.

BHUMAHMUE! He ponyckaetcs pasmelwieHne OMP B ycnoBusx,
He COOTBETCTBYHLUUX YKa3aHHbIM B PYKOBOACTBE MO 3KCnnyarta-
umn.

3.2. MoHTax pacxogomepa B TpyoonpoBoa,

3.2.1. MecTto yctaHoBkun OMP gormkHO BbIBupaTbCs U3 cnegyowmx yCrioBUn:

- OMP ponyckaeTca MOHTMpPOBaTb B FOPU3OHTasbHbIA, BEPTUKaNbHbIN
UITX HaKIMOHHBIM TPYBOoNpoBoO4,; HanMymMe rpsi3eBUKOB UNKU cneumanbHbIX
unbTpPOB HEe 06A3aTeNbHO;

- B MeCTe YyCTaHOBKM B TpybonpoBoAe He AOSMKEH CKannmBaTbCs BO3-
ayx — AMP He gomkeH pacnonaratbCsi B CaMOW BbICOKOW TOYKe Tpybo-
npoBoda, a Takke B TpybonpoBoge C OTKPbITbIM KOHLOM; Hambonee
nogxoasiLee MecTo Afs MOHTaxa (Npu HanMyum) — HUXKHUIA NMbo BOC-
X04dLWmMIM yyacTok Tpybonposoaa (puc.1);

- AaBIeHne XUAKOCTU B TPyOONpoBoaEe AOIMKHO MCKIYaTb razoobpaso-
BaHWE;

- OMP nyJwe pacnonaratb B TOM YacTu TpybonpoBoaa, rae nynbcaums un
3aBUXPEHUS XKUAKOCTU MUHUMASIbHbIE;

SMP

-
-

?

Puc. 1. PekomeHayemble mecta yctaHoBKu DMP.



- 0O n nocne mecta yctaHoBkn OMP gomkHbl ObiTb NPAMONMHENHbIE
yyacTku Tpybonposoaa ¢ AuameTpom ycrioBHoro npoxoga (Dy), pasHbiM
Dy pacxogomepa, U OfNMHOW, HE MeHee yka3aHHoW B Tabn.1. Ha atux
yyacTkax He AOIMKHO ObITb HUKaKMX YCTPOWCTB UMW 3FIEMEHTOB, BbI3bl-
BalOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUOKOCTH;

- Npn pabote OMP BHyTpeHHUN kaHan [P gormkeH 6bITb MNOMHOCTLIO
3aMnoJTHEH XUAKOCTbIO;

- MPU MOHTaXe B rOPU3OHTASbHbIN UM HAKMOHHLIN TPYOONPOBO4, OCb CTOW-
kn 6rioka usmepenus (BU) gomkHa pacnonaratbCsi B BepTUKanNbHOW Nioc-
KOCTW, NPOXOAsILLUMI Yepe3 ocb TPybonpoBoaa; AOMyCKaeTcsl OTKIOHEHUE
Ha yron He 6onee +30°;

- HaNPSYKEHHOCTb BHELUHEro MarHUTHOMO MOJIsi MPOMBbILLSIEHHON YacTOThl
He AormkHa npeBblwaTb 400 A/m.

Ta6bnuua 1. ANnMHbI NPAMONIMHENHbIX Y4aCTKOB

HepeBepCuBHbLIN NOTOK PeBepCcuBHbLIN NOTOK
no 9MP nocne OMP no OMP nocne OMP
3-D, 1.D, 3-D, 3-D,

3.2.2. [ina MOHTaxa pacxogomepa B MeTannmyeckmin TpybonpoBon MOXeT
ncnonb3oBaTbCs COOPHO-CBapHasi KOHCTPYKUUS, U3rotasnvBaemMasi U3
Habopa noCTaBfSEMbIX 3NEMEHTOB MNPUCOEANHUTENbHOM apmaTypbl,
nmbo ana wucnonHeHnn MNPOOU-x1xMx (nog npucoeguHeHve Tuna
«COHABMYY») — KOMMMEKT npucoeguHuTensHon apmatypbl «B3JET
KIMA» B cbope cooTBeTCTBYIOLLErO TUNopasmepa. lNpucoeanHuTenbHas
apmatypa «B3JIET KIMA» cootBeTcTByeT TpeboBaHuam MOCT 12816 n
FOCT 17380 (ceptudpmkat cootsetctBua NePOCC RU.MH02.H00016).

[ns MoHTaxa pacxogomepa B NMNacTUKOBbIM (MeTannonnacTuko-
Bblil) TPyGOMNPOBOA MOXET WMCMONb30BaTbCs MpucoeanHuTENbHas ap-
maTypa, NnoctaBrisieMasi Nno 3akaasy.

3.2.3. Habop anemeHTOB npucoeavHUTESNIbHOW apmaTypbl ON9 MOHTaxa B
MeTannuyeckmi Tpybonposos.

3.2.3.1. B coctaB anemMeHTOB npucoeanHUTENbHOW apMatypbl Ans cOGopHo-
CBapPHOW KOHCTPYKLMM BXOOAT:

- nnockue npmBapHbie naHubl no FOCT 12820-80 ¢ gopaboTkamu;

- rabaputHbin umutaTtop MNP cooTBeTCTBYIOLErO TUNopaaMepa MU UC-
nosiHeHnst (bnaHuoBaHHOMO WNWU No4 MNpPUCOeAMHEHNE Tuna «CaH-
OBUYY);

- NpoKNagKu;
- Kpenex.
"abapuTHO-yCcTaHOBOYHbIE pasmepbl U Dy MMmuTatopa COOTBETCT-
BylOT pasmepam [P pacxogomepa, ONA MOHTa)Xa KOTOpPOro npegHa-
3Ha4yeH KoMmnnekT apmatypbl. Umutatop ucnonbsyetca smecto OMP

npun nposegeHnnM MOHTa>XHO-CBAPOYHbIX pa60T, a TaKxkKe rnpu otTnpaBke
pacxogomepa Ha nepnogn4eckyro NnoBepPKy UM B PEMOHT.



Kpome Toro, B coctaB KOMMfeKTa MoryT ObiTb BKOYEHbI NPAMOSIN-
HenHble OoTpe3kn TpyObl cooTBeTCTBYOLWEN ANUHbI ¢ Dy paBHbiM Dy
pacxogomepa, a Takke KoHueHTpuyeckue nepexoabl no FOCT 17378-
2001 ncnonHeHuns 2 ana obecneveHns nepexopa ot 6onbLuero Dyq(Dyy)
Tpybonposoaa k meHblwemy Dy OMP. CooTHoweHue D,/Dyi(Dy2) — no
3akaasy.

Bug cb0opHO-CBapHbIX KOHCTPYKLUMIA U3 YrNepoanucTon ctanm B cbo-
pe 13 norHoro Habopa 3feMeHTOB, CNpPaBOYHbIE NNHENHbIE pa3Mepbl,
a Takke Bua gopaboTok hnaHueB npuseaeHsbl B [NpunoxexHmn b.

NMPUMEYAHWME. JonyckaeTcsa ymeHbLUeHWe ASIMHbI NOCTaBNsEMbIX
NPSMOSIMHENHBIX OTPE3KOB TPyD Npu BbINOMIHEHUN TpebBoBaHWn NO ANK-
HaM NPSAMOJSIMHENHbIX Y4aCTKOB, NpMBeAeHHbIM B Tabn.1.

OneMeHTbl NMOCTaBASATCA B COrMacoBaHHOW C 3aKa3yMKOM KOM-
nneKkrauunn. I'IpM HEeoOXOAMMOCTN MOXET ObiTb MOCTaBneH KOMMMEKT
KOHCprKTOpCKOVI OOKyYyMEeHTaunn Ha apmMaTtypy.

3.2.3.2. CBapka anemMeHTOB COOpPHO-CBApPHON KOHCTPYKUMKM, a TakKe CBapka ee

3.2.3.3.

anemeHToB C Tpybonposogom B MecTe yctaHoBku [P gomkHa ocy-
wectenatbes B cootBeTcTBMM ¢ TOCT 16037-80 «CoeanHeHus csap-
Hble cTanbHbIX TpybonposogoBy». Npn aTOM gormkHa obecneyvBaTbCs
COOCHOCTb BCEW KOHCTPYKLMM U NnocKonapannenbHOoCcTb (raHues,
Mexay KoTopbiMy ycTaHasnueaetcs MI1P.

Mpn m3rotoBneHMM cOOPHO-CBAPHOW KOHCTPYKUMM Heobxogmmo co-
6nogatb cnegyrowmnn NOpsaoK 1 npasuna nposeaeHns pabor:

npuBapuTb driaHubl K NPSIMOSNIMHENHBbIM OTpe3kam Tpybbl (k Tpybonpo-
BoAy) Takum obpasom, 4TObbl OCb MPSIMOSIMHEMHOrO oTpeska (Tpybo-
nposoaa) 6bina nepneHAnKynapHa nnockocTn dnadua, npuneratoLlemn
k MNP (puc.2);

ecnn HeobxoaMMO UCNONb30BaHWE NEPEexXodoB, K APYrMM KOHLAM npsa-
MOJIMHENHbIX OTPE3KOB TPYObI NpuBapuTb Nnepexoasl (puc.3);

| ui | __J[ ______ s

Puc.2 Puc.3

BHUMAHME! [Mpwn ceBapke He gonyckatb 06pa3oBaHUsS BHYTPU Ka-
Hana HannbIBOB M CTyneHek. lMocne ceBapku Heobxogumo ybpaTb wn3-
HYTpM 06pa3oBaBLUNNCS rPaT U OKasnuHy.

C nomoLublo 6onToB (LUNWEK) BCA KOHCTPYKUMA cobupaeTcs B egumHoe
uenoe (Mpunoxenne A). na obecneyeHna COOCHOCTU ABYX CBapHbIX
Y3MOB KOHCTPYKLMM, NIOCKonapannenbHOCTN rnaHues, npumeratLmnx
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k MNINP, a Takke Bo nsbexaHme nospexaeHna SMP B npouecce cBapku
NOSTly4EHHOM KOHCTPYKUuKM ¢ Tpybonposogom BmecTto [NIMP obasatenb-
HO AOSMKEH MCcnonb3oBaTbCa ero nmutatop. Npu cbopke KOHCTPYKUMK
MeXxay MMUTaTopoM W npunerarvwmmm draHuamm Heobxognmmo ycTa-
HOBUTb MOHTaXHble MNPOKMNaAKW, NMOoCTaBNseMble C KOMMIIEKTOM ane-
MEHTOB apmaTypbl, UCNoNb3oBaTb Bce 60NThl (WNUNbKM) aAna cOopku
y3na, a 3aTshkKy raek BbIMOMNHUTL B cooTBeTCTBUM C N.3.2.8.4 HacTos-
Len NHCTPYKLNN.

B npouecce cbopkm HeobxoamMmo obpaTuTb BHMMaHWe, YTobbl OT-
BepcTusi ¢ pe3bbont M5 Ha UMNUHOPUYECKOW MOBEPXHOCTM npunerato-
wwux K MNP dpnaHues, npeaHas3Ha4yeHHble ONA NOAKMHYEeHUsT NPpoBOa-
HWKOB 3NEKTPUYECcKoro coeanHeHus ¢ koprnycom 3OMP, okasanucb Ha
OLHOW INMHMK, NapannenbHON OCUM KOHCTPYKLMK, B MOMOXEeHWUW, yaoo-
HOM Ans nocnegyrowero NoakNio4YeHUss NPOBOAHNKOB.

3.2.4. lMNMpucoegunutencHas apmatypa «B3JIET KMA» gns moHTaxa B Me-

Tannuyeckuin Tpybonposoa.

3.2.4.1. Komnnekt npucoeanHutensHon apmatypbl «B3JIET KIMA» coctouT m3
ABYX y4acTKoB (NogBogsAaLEro n oTBOAsLWEro) U rabaputHOro MMmMTaTo-
pa MNP noa npucoeanHeHne Tuna «CaHABUY», COOPaHHbLIX B €OUHYHO
KOHCTpyKUnto (puc.4). Kpome TOro, B KOMMNIIEKT BXOAUT LUYHTUpPYIOLLAS
WnHa co ckobamun, npegHasHavyeHHas Ons 3awWwuTbl pacxogomepa oT
npoTekatoLmx no Tpybonposoay TOKOB.

yl

y2

1 — MoHmMaXHbIlU nampybok; 2 — KOHUeHmpuyeckul nepexod; 3 — nps-
MOJIUHEUHbIU 0mpe30K mpybbl; 4 — npunezarowul ¢gnaHeu, 5 — umu-
mamop Tl1P.

Puc. 4. Komnnekt npucoeauHutenbHon apmatypbl «B3JIET KMA».

Moasogawmmn (OTBOASLLMIA) YHaCTOK NpeacTaBnsieT cobon CBapHyto
KOHCTPYKLNIO, COCTOSILLLYIO U3:

- nnockoro npueapHoro dnarHuya no NOCT 12820-80, npuneratowero K
pacxogomepy (nmutaTopy);

- NpAMONMHenHoro otTpeska Tpybsul AnvHon 3-Dy ¢ Dy, paBHbIM Dy pacxo-
aomepa;

- KOHUeHTpuyeckoro nepexoga no NOCT 17378-2001 ncnonHeHns 2 ons

obecneyeHnss nepexoga oT 6Gonbwero Dy; noasogswero (Dy
oTBoAsWero) TpybonpoBoja K MeHbwemy Dy pacxogomepa;
cooTHolueHne Dy/Dyi1(Dy,) — no 3akasy;

10



3.2.4.2.

- MOHTaxHoro natpybka Dyi(Dy,) — Ana ceapku ¢ nogsogsaLmM (0TBoAs-
Wwum) TpybonposogoM.
abapuTHO-yCcTaHOBOYHbIE pasmepbl U Dy umutatopa cooTBeTCT-
ByloT pasmepam [P pacxogomepa, ONA MOHTa)a KOTOPOro npegHa-
3Ha4yeH KOMMMeKT apMaTypbl.

Mpn M3roTOBMNEHWUN MOABOASALLErO M OTBOASALLEro y4acTKOB apmarypbi
«B3JET KIMA»:

nyTem npegsaputenbHon obpaboTkn obecneymBaeTcs COOTBETCTBME
conpsiraemMbiX BHYTPEHHUX AMaMeTpoB OTPE3KoB Tpyb 1 nepexonos;

- Ans obecneyeHnst COOCHOCTM Nepes CBapKoi TOPLEBbLIE KPOMKM CBapW-

BaeMbIX geTanen O6pa6aTbIBaI-OTCF| B «3aMOK»;

ANst UCKNoYeHnst 06pa3oBaHUsl CTyMeHbkM cBapka dnaHueB ¢ npsiMo-
NIMHEMHBIMK  y4acTKaMu MPOU3BOAUTCS 3anoAfMLO C NocneayloLlen
MexaHu4ecko obpaboTkon BHYTPEHHErO CBApHOrO LWBa AN yCcTpaHe-
HWS HannbIBOB;

- obecneynBaeTcs NeprneHauKynsapHOCTb naHua, npuneratwwero K

Mr1P, ocu npuBapeHHOro MNPSMOSIMHEMHOrO OTpe3ka TPyDObl, a Takke
nnockonapannenbHOCTb Npuneratwmx drnaHueBs mexay cobon;

- obecneumBaeTcs OTCYTCTBME HaAMJ1bIBOB U rpata Ha BHYTPEHHWUX MO-

3.2.4.3.

BEPXHOCTAX CTbIKOB CBApPEHHbIX pertanen.

Cbopka KoMnnekTa BbIMNOMHAETCA NpeanpusTUEM-N3roToBUTENEM C UC-
Nosib30BaHMEM MOHTaXHbIX Mpoknagok. NMocne cbopkn roToBbIN KOM-
NIeKT noaBepraeTcs NpoBepKe Ha repMeTUYHOCTb UCMbITaTeNbHbIM
gasnennem 3,2 MMMa.

Kaxgbih KOMMNIEKT MmeeT COOCTBEHHbIN 3aBOACKOW HOMEP U CO-
NPOBOXAAETCA 3TUKETKOW C yKa3aHMEM TEXHUYECKUX AAHHbIX, CBMAE-
TenoctBa o npuemke OTK n oTMeTKkM 0 npogaxe. MoHTaX KOMNnekTa B
TpybonpoBoA AOMKEH OCYLLECTBAATLCSA B COOTBETCTBMU C AOKYMEHTOM
«KomnnekT npucoeguHutensHon apmatypbl «B3JIET KIMA». UHCTpyK-
ums no MoHTaxy» B21.07-00.00 M.

Mcnonb3oBaHne KoMMnekTa MNpUCOeANHUTENBbHOM  apmaTypbl
«B3JIET KITA» obecneunBaeT kayecTtBO M yaobGCTBO MOHTaXHbIX pa-
00T, a, KpoMe Toro, No3BonsieT n3bexaTb NOBPEXAEHMS MPU MOHTaxe
N 3KcnnyaTaumm pacxogomepa.

3HavyeHua Dy umwutatopa, Dy; nogsopswero un Dy, oTrBoAasLlero
TpybonpoBoaa ykasbiBaloTCs B KapTe 3aka3a Ha «B3J1ET KA.

3.2.5. HaGop anemMeHTOB NpUCOEAMHUTENBHOW apmaTypbl ANs MOHTaxa B

3.251

NNacTUKoBbIN (MeTannonnacT1KoBbIN) TPy6onpoBoA.

. B cocTtaB anemeHTOB I'IpI/ICoeLI,I/IHI/ITeJ'IbHOIZ apmMartypbl Ons C60pHOIZ
KOHCTPYKUUN BXOOAT:.

- ABa I'IpﬂMOJ'II/IHGVIHbIX nany6|<a COOTBeTCTByEOLU,eIZ ONUHbI C Dy, paB-

HbelM Dy pacxogomepa. K ogHoMy KOHUY natpybka npuBapeH Mriockui
dnaHey no NOCT 12820-80 ¢ gopaboTtkamu. Ha gpyrom (cBo60aHOM)
KOHLe Hape3aHa TpybHas uunuHgpuyeckas HapyxHasa pesbba;

11



- rabaputHbin umutatop [P cooTBeTCTBYIOLWErO TUNopasmepa M Uc-

nonHeHus (Nog NpUcoeaMHEHNE TUNa «CIHOABUYY);

- NPOKNaaKu;
- Kpenex.

3.2.5.2.

3.2.5.3.

FabapuTHO-yCTaHOBOYHbIE pa3mepbl U Dy ummutaTopa COOTBETCTBYIOT
pasmepam [P pacxogomepa, Ans MOHTa)Xa KOTOpOro npefHasHayeH
KOMMMEKT apmaTypbl.

Bug cOoOpHOM KOHCTPYKUMW, CMpPaBOYHbIE JNIMHEWHbIE pa3Mepbl, a
Takke Bua gopaboTok dnaHueB npmeeaeHsl B [NpunoxeHnn b.

Mpun cbopke areMeHTOB MpUCOeaNHUTENBHOW apMaTypbl AOMKHbI CO-
6nioaaTbcsa cnegyloLwmii NopsaoK U Npasmnia NnpoBeaeHnst paborT:

a) YNOXUTb MOHTaXHbl€ NPOKMNaaKku, nocrtaBiid€Mble C KOMIMJIEKTOM apMa-

Typbl, BO donaHLpbl naTpybKoB.;

0) nomecTuTb MMUTaTOpP Mexay naHuamm nNaTpybkoB M C MOMOLLBIO

Lwnunek cobpaTtb BCIO KOHCTPYKLUMIO B eanHoe uernoe. Npu cbopke yana
MCNonb30BaTb BCE LUMWUIbKKW, @ 3aTSKKY raek BbIMOSIHUTb B COOTBETCT-
BUK € N.3.2.8.4 HacCTOALLEN MHCTPYKLMN.

B npouecce cbopkn HeobxoaumMo obpaTuTb BHUMaHME, YTObObI OT-
BepcTus ¢ pe3bbon M5 Ha UMNUHOPUYECKOWN MOBEPXHOCTM Npunerato-
wwux K MNP dpnaHues, npeagHas3Ha4yeHHble ONA NOAKMHYEeHUs1 NpoBOa-
HWKOB 3NEKTPUYECKOro coeamHeHus ¢ kopnycom OMP, okasanucb Ha
OLHOW NMHWW, NapannenbHON OCU KOHCTPYKLIMN.

3.2.6. MoHTax npucoeaguHUTENbHOM apMaTypbl B MeTannmyecknin Tpybonpo-

3.2.6.1.

3.2.6.2.

BOA,

Mepen Havyanom paboTt Ha TpybonpoBoae B MeCTe YyCTaHOBKM KOMMIEK-
Ta apmaTypbl (COOPHO-CBApHOM KOHCTPYKUUKM unu komnnekta «B3J1IET
KIMA») yyactkn TpyO, KOTOpble MOryT OTKMOHWUTBCSH OT HOPMarbHOro
OCEBOro MOroOXeHUs nocrie paspesaHus Tpybonposoaa, cnegyet 3a-
KpenuTb XOMyTamMu K HENoABWXHbIM ornopam. Tpybonposon, ocBO6OX-
AEHHbIN OT >XMAOKOCTW, paspesaTb M BBapUTb KOMMMEKT apmaTypbl C
UMUTaATOPOM Mpu COBNIOAEHUN CNeayOLNX YCIOBUIA:

bonee ANUHHbIN I'IpFIMOJ'II/IHeIZHbIIZ y4acCTOK OOJTXEH OKa3aTbCA NepBbIM
Nno HanpaBJieHNO NOTOKA XXNOKOCTH;

pe3bboBble oTBEpPCTUS MS Ha UMNUHAPUYECKON NOBEPXHOCTU dhriaHLEB,
npegHasHavyeHHble AN MNOOKMHYEHUS NPOBOOHMKOB 3IIEKTPUYECKOro
coeguHeHust ¢ kopnycom OMP, OOMKHbI HaxoOUTbCS B MOMOXEHUN,
yaobHOM 4ns nocnenyrowero nogknioveHms NPOBOAHNKOB.

Mpu cBapke apmMaTypbl ¢ TpyGoNpoBoAOM crieayeT obecneynTsb 3alumTy
BHYTPEHHUX MONOCTEel apmaTtypbl M TpybonposBoda OT nonagaHus
CBapHOro rparta 1 okanuHbl.

[Mocne cBapku ONs CHATUS MEXaHUYEeCKUX Hanps>KeHU BbIMNOMHUTL
TepmoobpaboTKy cBapHbIX LWBOB B cooTtBeTcTBMM ¢ PTM-1c-2000
«CBapka, TepmoobpaboTka 1 KOHTPONb TPYOHbLIX CUCTEM KOTSIOB U TPY-
OOnNpoBOAOB MPU MOHTAXe U PEMOHTE 3JHepreTudeckoro obopynoBa-
HUSA».
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3.2.6.3. MNocne okoH4yaHusa paboT BKMUUTL TpybonpoBod C ocrnabneHHbIMU

KpenneHusiMu Kk onopam B paboTy, 4ToObl MPOBEPUTbL FrepPMETUHHOCTb
CBapHbIX LUBOB M CTbIKOB B COOTBETCTBMM C HOPMaMu A5 AaHHOro Tuna
TpybonpoBoaa. HekayecTBeHHbIE LWBLI NepeBapuTb, Npu Heobxoanmo-
CTW 3aMEHUTb NPOKNaaKu.

MNepen sameHoOM nMnTaTOpa Ha pacxogomMep NPOMbITb CUCTEMY.

ApmaTypa nocne cBapku He OOSPKHA UCMbITbIBATb Harpy3oK OT Tpy-
donpoBoaa (M3rmba, cxaTus, pacTshKeHUs, KpydeHns mns-3a nepekoca,
HECOOCHOCTU WNN HEPaBHOMEPHOCTU 3aTsKKM Kpenexa). Bo nsbexa-
HMe 3TOro nocrie MoHTaxa HeobXo4MMO COXPaHWUTb OMOpbl HA MOABO-
AdawemMm n oteoadawemMm TpybonpoBoaax, a KpenneHusa K ornopam 3aTtd-
HYTb.

3.2.7. MoHTaX npucoeavHUTENbHOM apMaTtypbl B MNacTUKOBLIM (MeTarnno-

3.2.7.1.

3.2.7.2.

NnacTnKoBbI) TpybonpoBoa.

Mepen Hayanom pabot TpybonpoBod, 0CBOBOXAEHHbLIA OT XUOKOCTW,
paspe3aTtb B MeCTe MOHTaxa pacxogomepa. COOPHYH KOHCTPYKLMIO
crnefyeT 3aKpenuTb XOMyTaMu K HENOABMXXHBIM Onopam B panioHe pas-
pesku Tpybonposoaa ¢ cobrnogeHnemMm cnenyowero ycrnoBus: pesbbo-
Bble oTBepcTna M5 Ha uunmMHapuyeckon NoBepxHOCTU cdnaHues, npea-
Ha3Ha4YeHHble ANS NOAKNHYEHUS NPOBOAHUKOB 3NEKTPUYECKOro coeau-
HeHus ¢ koprnycoM SMP, OOMKHbI HAXOAUTBLCA B NOSIOXKEHUWN, YAOOBHOM
Ans nocnenyoLwero NOAKMHYEHNS MPOBOAHNKOB.

MpucoeanHnTb KOHUBI TpybonpoBoda K COOPHON KOHCTPYKUUM Mpu no-
MOLLUN (PUTUMHIOB COOTBETCTBYIOLLEro TUNopa3mMepa, YCTaHOBIIEHHbIX Ha
NAacTUKOBBIX (MeTannonacTMkoBbix) Tpybonposoaax.

Mpn HeobxoommocTn nepexoga Ha TpyOy Opyroro gvameTrpa go-
nyckaeTcsl UCMonb30BaTh B KayecTBe KOHGY30poB / Anddysopos ne-
pexoaHyto mydTy no FOCT 8957-75.

3.2.7.3. locne okoH4YaHna paboT BKNOYNTL Tpybonposoa B paboTy, 4Tobbl Npo-

BEPUTb FEPMETUYHOCTb CTbIKOB M COEAMHEHUN B COOTBETCTBUM C HOp-
Mamu ansi gaHHoro Tuna Tpybonposoaa.

[Mepen 3ameHoO nMMTaTOpPa Ha pacxoLoMep NPOMbITb CUCTEMY.

3.2.8. MoHTax pacxogomepa B MeTannuyeckun Tpybonposos.

3.2.8.1. YcTtaHOBUTb pacxogomMep Takum obpasoMm, 4ToObl OCb CTOMKK Broka ma-

MepeHusi pacrnonaranacb B BEPTUKaNbHOW MIOCKOCTU C OTKIIOHEHUEM
He bonee +30°, a cTpenka Ha lNINP coBnagana ¢ HanpaBfneHNeM NoTo-
Ka >XMOKOCTMW.

NMPUMEYHAHNA.

1. MNepen mMoHTaxom pacxogomepa B TpybonpoBog ¢ yTEPOBKMU
MMP gomkHbl BbITb CHATHI 3aLWMTHbIE KOSbLA, €CNn KOHTpOonupyemas
XXMOKOCTb arpeccmBHa No OTHOLLEHUIO K MaTepuarny 3aluTHbIX Kosel,.

2. Pacxogomep ons namepeHns napameTpoB PEBEPCUBHOIO NMOTO-
Ka MOXeT yCTaHaBnMBaTbCHA NMPOM3BOSIbHO MO OTHOLUEHWUIO K Hanpasne-
HUIO NOTOKa B Tpybonposoae.
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3.2.8.2.

3.2.8.3.

3.2.8.4.

LleHTpoBka pacxogomepoB ucnonHeHnn MPOPU-x1xMx (HedpnaHuo-
BaHHbIX C 3alUTHLIMU KONbLUAaMW) OTHOCUTENBHO OTBETHbLIX (oriaHLEB
Tpybonposoga nory4yaeTcss aBTOMaTM4ecku 3a CYeT COOTBEeTCTBUSA
BHELLHEro gnameTpa 3aluTHbIX Koney AMamMeTpy NpoTodek onaHues.

Mpn yctaHoBke OMP HeobxoguMmo yrnoXmnTb B OTBETHblE donaHLbl
HOBble NPOKNaAKW, BXOAsLWMe B KOMMMEKT MOCTaBKN pacxogomepa.

Ans pasgBuxku naHues TpybonposBoaa npu yCTaHOBKE UNWU U3-
BnevyeHun OMP (Mmutatopa) pekomeHOyeTcsl UCrorb3oBaTb MocTas-
nsemoe Mo 3akasy cneumnanbHoe pasfBMXHOE YCTPOWCTBO (KOMMMEKT
B21.05-22.00).

Mpn yctaHoBke B TpybonpoBO4 pacxogoOMeEPOB  WUCMOSHEHWUI
MPODU-x2xMx (hnaHLOBaHHbLIX pacxogomMepoB) 6onTbl B npunerato-
wue dnaHubl MIP n TpybonpoBoga A0MKHbI 3aBOAUTLCA CO CTOPOHDI
dnaHueB Tpybonposoaa. Npu aTom anvHa 601ToB AOMKHA ObITb TaKo-
Ba, YTOObI paccTosiHMe OT Topua 6onTa A0 KOHCTPYKLMM pacxogoMmepa
Ob1N10 He MeHee 3 MM.

CoocHocTb TpybonpoBoaa u BHyTpeHHero kaHana [P obecneyun-
BaeTcs npu coocHocTtn donaHues MNP ¢ oTBeTHbIMKM donaHuamu Tpybo-
nposoja.

epMeTUYHOCTb CTLIKOB MeXay chraHuamm pacxogomMepa u npuse-
ralowmMmm cprnaHuamm Tpybonposoda npv 3aMeHe MmuTaTopa Ha pac-
xogomep obecneuynBaeTcs Npu HEOHGXOAMMOCTU C NMOMOLLBIO AOMOSHU-
TenbHbIX NPOKNAA0K U3 KOMMEeKTa NOCTaBKM pacxodomepa.

BHUMAHME! lNMpwn yctaHoBKe pacxogomepa Heobxoammo obecne-
YUTb COOCHOCTb MNPOKMNALOK C BHYTPEHHUM kaHanom [P, T.e. He
AO0JTDKHO ObITh Aake YaCTUYHOro NepeKkpbITUA NPOKNaaKon BHYTPEHHEro
kanana MNrNP. na obecne4yeHns COOCHOCTM NPOKNagokK Npu yCTaHOBKE
pacxogomepa pekoMeHayeTcs PUKCUPOBATh UX C MOMOLLIO KNest.

YcTaHoBKa pacxogomepa B TpybonpoBoA AOMKHA NMPOU3BOAUTLCS
nocne NpoBEeAEHUSI BCEX CBAPOYHbIX, CTPOUTENbHbIX M NPOYnNX paborT.

3atsaxkka raek npu yctaHoske OMP (nmutatopa) B TpybonpoBoa OOMXK-
Ha Npom3BOAUTLCSA B O4YepeaHOCTU, 0003HAYEeHHOM Ha puc.5, AuHaMo-
METPUYECKNM KITHOYOM C KPYTALMM MOMEHTOM He Bonee, ykaszaHHOro B
Tabn.2. B cny4yae npeBbIWEHUA YCUNUA 3aTAXXKUM BO3MOXHO MO-
BpexaeHue MNP, Bbi3biBalowee NPOTEYKY XUOAKOCTU BO BHYTPEH-
HIOK nonoctb AMP.

Bo n3bexaHne o6pas3oBaHUs NEPEKOCOB Y HECOOCHOCTU PEKOMEH-
AYeTCH 3aTsHKKy raek Npou3BoauTb 3a HECKOMbKO MPOXOAO0B, NOCTENeH-
HO yBENUYMBas ycunue 3aTskKKM A0 ykasdaHHOro B Tabn.2 u KOHTponu-
pysl MPU 3TOM COOCHOCTb MpunerarLLmx dnaHues.

Tabnwuua 2

Dy, mm

10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300

Mk, H-m

15 (15 | 15 | 20 | 25 | 35 | 35 | 40 | 50 | 60 | 80 | 100 | 120
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Puc. 5. OuyepeaHOCTb 3aTAXKM raek Ha cpraHuax.

3AMNPELWLWAETCA noBopauuBatb QMP, ycTaHOBNEHHbIN B TpYy-
6onpoBopa, BOKpYr ocu TpybonpoBoaa.

3.2.9. MoHTax pacxogomMepa B NNacTUKOBLIN (MeTannonsiacTukoBbln) Tpyoo-
NpoBOA NPOU3BOAUTCA TaK Xe, Kak pacxogoMepa KOHCTPYKTMBa Nop,
npucoeguMHeHne Tuna «CIHABMYY» B MeTannmMyeckunin Tpybonposoa.

BHUMAHME! lNpu mMoHTaxe B nnacTukosble (MeTannonnactuko-
Bble) TpybonpoBoabl LOMKHbI BbINOMHATECA pPeKOMeHJauun npounssBo-
antenen Tpyo.

BHUMAHME! [lpn HeBbINONHeHUN TpeboBaHWUN, WU3NOXEHHbLIX B
n.n.3.2.3-3.2.9, N3rotoBMUTENb HE HECET rAapaHTUNHbIX 06513aTENbLCTB.
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3.3. ANEeKTPOMOHTaX pacxogomepa

3.3.1. MNocne yctaHoBkn OMP B TpybGonpoBog NPOU3BECTU NOAKMHOYEHME K
pacxogomepy kabenen nutaHms n ceasn. Kabenu nponyckatotcs yepes
cooTBeTCcTBYlOWME repmoBBoabl BU 1 nogkntovatoTca K nnate moayns
obpaboTkn n moayns kommyTaumn. Cxembl BXo4a M BbIXOAOB nNpusene-
Hbl B [MpunoxeHun B.

MogBoaka HanpshkeHust nutaHms OMP gormkHa ObiTb BbINOSIHEHA C
y4yeToM YCIOBUI aKcnnyaTtaumm pacxogomepa. B kayectse kabensa nu-
TaHUA pacxogomMmepa HanpskeHnem =24 B MoxeT ncnonb3oBaTbCs Ito-
6o ABYXKUMbHbIA Kabernb KPYyrnoro Ce4YeHUs1 C CeYEHNEM XU He Me-
Hee 0,5 MM>. [JnuHa kabena nutanua ogHoro AMP — oo 500 m.

Tonbko NpU OTCYTCTBMM Pa3HOCTM NOTEHLMANOB Mexay Tpybonpo-
BOZAMMU, Ha KOTOPbIX YCTAHOBIEHbLI PACXOA0MEPbI, K OAHOMY UCTOYHUKY
BTOPWMYHOIO MUTaHMS AOMNyckaeTcs NOAKM4YaTb HECKONbKO pPacXopo-
mepoB. lMpu 3TomM gonyctumas AnvHa kabenew nutaHus Nponopumo-
HanbHO YMEeHbLLaeTCs.

B kadecTBe nuHUM CBA3N 4N YHMBEPCasbHbIX BbIXO4OB U BbIXoAa
nocnegoBaTenbHOro UMHTepdenca MOXeT UChonb3oBaTbCs fodon
ABYX/YETbIPEXKUITbHBIN Kabenb KPYrnoro CE4YEHNs C CEYEHNEM XN HE
meHee 0,35 MM 1 anvHon — go 300 m. [Ins ogHOBPEMEHHOro NOAKIIHo-
YeHns 0bomx yHMBepcasrbHbIX BbIXOAOB MOXET WCNOoNb3oBaTbCa 4-X
KUINbHbIN Kabernb.

MapameTpbl kKabens TOKOBOro Bbixoda OMNPeAensitoTcsa C y4eTOM Ha-
FPY304HON CMOCOBHOCTM BbIxoA4a M MapaMeTpoB MPUEMHMKA TOKOBOIO
curHana.

Ncnonb3yemble kabenu nUTaHWs U CBSI3WM OOMXHbl COOTBETCTBO-
BaTb YCMNOBMSIM 3KCMNyaTauum pacxogomepa.

3.3.2. MNepepn noakntoveHneM KoHLbl kabenen 3aunwatoTcs oT n3onauum Ha
AnvHy 5 mm 1 obnyxmeatotcsa B cootBeTctBum ¢ FOCT 23587. K kabe-
M0 NMUTaHNA C Y4eTOM NOMSIPHOCTU NoAKNYaeTcs oTBeTHas (Kabenb-
Has) YyacTb pas3bemMa, BXxogswas B KOMMNEKT NOCTaBKKN, KOTopas 3aTeMm
COUSIEHSAEeTCa C BUMKOW Ha nnate mogyns obpabotkn. Kabenu yHusep-
canbHbIX BbIXOAOB W YNpaBsoLWEro BXxoda NogK4yalTca Henocpea-
CTBEHHO K KNEMMHbIM COeQMHUTENSAM Ha nnaTte Moayns KOMMyTauuun.

KaGenb nutaHma nponyckaeTcs 4epe3 HWKHWUIA noBepc, kabenb
CBSI3N — Yepes3 BepXHUI noBepc.

BHUMAHUE! Ina o6ecnevyeHns cTteneHn 3awumTbl pacxogome-
pa IP65 anekTpoMOHTaX AOMKEH BbLINOMHATLCA C cobnroaeHue
cneayrowmx TpedboBaHUN:

- NPU MOHTaXe pacxo4oMepa B HAKMOHHbIA UM BepTUKanbHbIA TPyOo-
npoBoS ycCTaHaBnNuBaTb W3MEPUTESbHbIN OMOK repMoBBOA4AMM BHU3
(pnc.1);

- B kKayecTBe kabenen nuTaHus U CBA3M UCMOMb30BaTb Kabenu Kpyrnoro

ceveHns tuna MKBOB vnn KMM c HapyxHbiM gnametpom ot 6,0 go
9,5 MM;
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- YNNOTHUTENWN Kopnyca 6roka M3MepeHUss AO0MKHbl BblTb YACTbIMKU, He-
NOBPEXAEHHbIMU, YIOXeHbl B COOTBETCTBYHOLIME Na3bl 6e3 obpasoBa-
HMS1 BOSTH U NeTenb;

- B He3aeNCTBOBAHHbIE repmMoBBOAbl OOJTXHbI ObITb YCTaHOBJ1€HbI 3a-
ITTYLUKWU;

- NOCIie OKOHYaHUA 3NIEKTPOMOHTaXa BUHTbI KpbIWKn BU 1 ranku rep-
MOBBOZOB HaJEeXHO 3aTAHYTb.

Mpn ncnonb3oBaHnK Kabenen nnockoro ceyeHusa tuna LWBBI
ANs UCKNIOYEeHUs1 BO3MOXHOCTM NonagaHuMA Bnaru BHYTpPb Onoka
M3MepeHus Yyepes repMoBBOAbI HEOOXOAMMO NOAKMIOYMTL Kabenu
c obpasoBaHMeM Hucnagawllen U-obpa3Hon neTnu B BepTUKalb-
HOM nyiocKkocTu (puc.6)

a) 2opu3oHmarsibHbll  6) HaKMnOHHbIU 8) eepmukarsibHbIl

Puc.6. NonoxeHne kabenen Ha Bxoae B repMmoBBOAbI Npu MoHTaxxe DMP B
TpybonpoBoga.

3.3.3. Kabenu cBa3u 1 ceteBon kabenb MO BO3MOXHOCTU KPENATCS K CTEHE.
Ans 3awmTbl OT MEXaHMYECKMX MOBPEXOEHNN PEKOMEHAYETCs pas3Mme-
waTtb Ux B MeTannuyeckon Tpybe unu metannopykase. [lonyckaetcs B
ogHown Tpybe (MeTannopykase) pasmelwatb kabenb cBA3N 1 kabenb nu-
TaHus.

[na dukcaummn Ha Groke n3MepeHnsa pacxogoMmepa MeTannopyka-
BOB Kabenewn nuTtaHnsa u CBA3N MOXHO Ucnonb3oBatb gepxatens (MNpu-
noxeHve b),

HE [OOMNYCKAETCA kpenutb Kabenu k TpybonpoBoay c Ten-
JNIOHOCUTEesNEeM.

3.3.4. [Ina obecneyeHns aNeKTPUYECKOro KOHTaKTa y4acTku Tpybonposoaa,
pa3pe3aHHOro B Mecte yctaHoBkn OMP, Heob6xoanmo coeamHUTb Npo-
BOOHMKaAMWN cevyeHnem He meHee 4 MMZ yepes knemmy Ha BW. lNpu Ha-
nMumn Ha TpybonpoBoAe KaTogHOM 3alimTbl CEYEHWE MNPOBOOHMKOB
AOJHKHO COOTBETCTBOBATb BENMUYMHE TOKA KaTOAHOM 3aLUUThbI.

[ns nogknovYeHus nepemMblvek UCMONb3YTCSA OTBEPCTUSA C Pe3b-
oo M5 Ha umnuHapuYeckon NOBEPXHOCTU Npunerarwmx dnaHues.
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3.3.5. HeobxogumocTb 3awimTHOro 3asemrneHus npubopa onpegensercs B
cooTBeTCTBUN C TpebosaHnsMK rmasbl 1.7 «[MpaBun ycTponcTBa anek-
TpoycTaHoBOK» ([MY3J) B 3aBUCUMOCTU OT HaNPsXXeHUs1 MUTaHUA 1 YCrio-
BU pasMeLLeHns npubopa.

3awmTHOEe 3asemreHne, a Takke 3asemnsilliee YCTPOWCTBO
AOJDKHbI yaoBneTBopATb TpeboBaHuam MYD. Bo wmnsbexaHne oTkasa
npnbopa He AonyckaeTcsa B Ka4yecTBe 3aliMTHOro 3a3eMIieHUs UCNOSb-
30BaTb CUCTEMY 3a3EMIIEHNS MOMTHME3ALUMNTbI.

B cooTtBeTcTBMM C [TYD 3asemMnaoLmMin NPOBOAHUK, COEANHSAIOLLMIA
npubop ¢ 3a3eMnALWMM YCTPONCTBOM U BbINOMHAEMbIA MeAHbIM Npo-
BOAOM C MEXaHUYEeCKOW 3allMTON, AOIMKEH UMETb CeYeHUe He MeHee
2,5 MMZ, 0e3 mexaHn4yeckom 3alnTbl — He MeHee 4 MM,

MoakntoyaeTca 3a3eMnALWMIA NPOBOAHUK K BUHTY KpensieHust 6510-
Ka M3MepeHusi, K KOTOPOMY NPUCOeAMHEHbl MPOBOAHMKN AN MNOAKMH0-
YeHus K pnaHuam Tpybonposoaa.

BHUMAHMUE! NMpu Hannumu KatogHOM 3awuTbl TpybonpoBoaa
3a3eMrieHMe pacxogomMmepa He fonycKaeTcs.
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4. AEMOHTAX

4.1. JlemoHTax pacxogomMmepa ans OTNpaBKM Ha NepuoaUYEecKyrd NoBEpPKY
nMB0 PEMOHT NPOM3BOAMUTCS B HUXKEYKA3aHHOM NopsaaKe:

- BbIKINIOYUTL NUTaHUE pacxodoMepa; OTKMYUTL CEeTEBOW U CUrHaNbHbIe
kabenu oT pacxogomepa;

- OTCOeANHNTb OT braHueB TpybonpoBoaa COeaNHUTENbHbIE NPOBOLAHU-
Ku;

- NepeKpbITb ABMXEHNE XNOKOCTU B MecTe ycTtaHoBku TP, yéeanTtbes B
NMOSIHOM CHATUWM faBrieHus B TpybonpoBoAe M CNUTb XXNOKOCTb;

- AemoHTmnposatsb [NM1P;

- Ha MNP, d¢yrepoBaHHbIn hTOpONNacTom 6e3 3aWUTHbLIX Kornew,
cpa3y nocrne geMOHTaxa u3 TpybonpoBoga ycTaHOBUTb 3alMUTHbIE
KONnbLUa MU NPMXKUMHbIE NJIAaCTUHbI CO CTSXKKOW wWwnunbkon (6on-
TOM);

- BmecTo [P B TpybonpoBoa yCTaHOBUTL UMUTATOP.

4.2. llocne ycTaHOBKM MmuTaTopa NPOBEPUTL MrEPMETUYHOCTb CThIKOB. [1pn
HeobX0OMMOCTU 3aMeHUTb NPokKnagku. Mpn OTCYTCTBUM NPOTEYKN BO3-
MOXXHO BKNtoYeHne Tpybonposoaa B paboTy.

4.3. MNepen ynakoBKOW OYUCTUTL BHYTPeHHUW kaHan MNP oT oTnoxeHun n
OCTaTKOB XWOKOCTMW.
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5. BBOA B 3KCINNYATALUUIO

5.1. I'Ip|/| BBOAE pacxogomepa B SKCnnyataunto AO0JKHO ObITb npoBEpPEHO:

COOTBETCTBME HamnpaBfieHUs CTPESNiKM Ha Kopnyce pacxogomMepa Ha-
npaBfeHnIo NOTOKa XUAKOCTM B TpyGonpoBoae;

COOTBETCTBME [OfNH MPAMOSIMHENHBIX Y4aCTKOB Ha BXO4e W BbIXxode
OMP ¢ yyeTOM peBepCMBHOCTU NOTOKA;

NpaBUNIbHOCTbL MOAKMOYEHNS pacxogoMepa U B3aMMOLENCTBYHOLLErO
o6opyaoBaHMsa B COOTBETCTBMM C BbIOPAHHON CXEMOW;

- NPaBUNBbHOCTb 3af@aHHbIX PEXMMOB PaboThbl BbIXOAOB pacxo4oMepa;

5.2.

COOTBETCTBUE HaNPSHKEHUSA NUTaHUA TpebyeMbiM TEXHUYECKUM Xapak-
TepUCTUKaM.

Pacxogomep npu nepBOM BKITHOYEHUM UMK MOcne ONUTENbHOro nepe-
pbiBa B paboTe rotoB K aKCnfyaTauumn nocne:

NOSTHOTrO MpeKpalleHnss ANHAMUYECKNX TMAPaBNNYECKMX MPOLECCOB B
TpybonpoBoae, CBA3aHHbLIX C M3BMEHEHNEM CKOPOCTU M pacxoda >KUAKO-
CTM (NPU ONOPOXHEHUN MNK 3anofiHEHUN TpybGonpoBoada, perynmpoBKe
pacxoga v T.n.);

- 30-MuHyTHOM NpombIBKK MNP noToKoM XngkocTy;
- 30-MMHYTHOro Nporpesa pacxogomMepa.
5.3.

[ns ncknovyeHnss BO3MOXXHOCTU KOPPEKTUPOBKM CEPBUCHBIX NapameT-
poB nocre BeBoga npubopa B aKchfyaTaumo MoryT ObiTb onrnomoupo-
BaHbl KOHTAKTHbIE Napbl pa3peLlleHnst NAMEHEHNS AaHHbIX NapamMeTpoB
Ha nnaTte moayna kommyTtaumn BU.

[Ansa 3awnTbl OT HECAHKLMOHMPOBAHHOIO 4OCTYNa Npw 3KcnnyaTa-
UMM MoryT 6bITb onnomMOmMpoBaHbl ABa KPEMNEXHbIX BMHTA KPbILIKN KOp-
nyca 650ka namepeHus.

Mpun Hannumn Gannaca HeobxoaMmo onnomoupoBaTb €ro 3agBUX-
KN B 3aKPbITOM MOSOXEHUMN.
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NMPUNOXXEHUE A. KOHCTpYKLMM U3 YrNepoaucToun ctanu anAa yc-
TaHOBKM pacxognomepoB B TpybonpoBoa

1 2 3 4 5 3 2 1
yast vy
\
o Han\paeneHue l ] / N
(@] rnomoka - (m)
G-E== =1

———— || ,

A
r
w

Y

A
\ 4

1 — KOHYyCHbIU nepexod; 2 — npsiMosiUHelHbIU ompe3oKk mpybbl; 3 — npunezarowuli
nareu; 4 — SMP (2abapumtbiti umumamop [1P); 5 —anekmpu4eckue rnpo8ooHUKU
Onsi coeduHeHust kopriyca SMP ¢ mpy6orpogodom.

Puc. A1. CO6opHO-cBapHass KOHCTPYKUMUS ANA MOHTaXa B Tpybonposoa
pacxogomepoB wucnosiHeHMn [MPO®PU-x1xMx ¢ 3aWwUTHbIMMK
Konbuamum (Nog npucoeguHeHne Tuna «CIHOBUYY).

Ta6bnuua A.1. Paamepbl c60pHO-CBapHOU KOHCTpYKUuun ans AMP ucnonHe-
HUK NMPO®U-x1xMx ¢ 3aWMTHLIMM KonbUuamMu [MM]

D, Dy1, Do L* L,* L,* L L* Mpum.
20 307
25 367 ok
32 337

10 25 93 78 78 249 367 —
50 397 o
65 447 =
20 332
25 392 ok
32 362

15 25 93 103 78 274 392 —
50 422 o
65 472 =
25 385
32 385
40 385

20 = 114 127 87 328 T
65 555 o
80 565 o
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MpoponxeHne Tabnuua A.1

DV DV].! Dv2 L* L* Lo* L* Ls* ﬂpMM.
32 425
40 425
50 455

25 65 114 152 102 368 505 =
80 605 **
100 615 *x
40 490
50 520

32 65 124 187 122 433 540
80 670 *x
100 680 *x
50 675
65 725
80 735

40 100 134 232 152 518 865 s
125 905 *x
150 855 **
65 767
80 777

50 100 154 288 188 630 787
125 827
150 777
80 918
100 928

65 125 175 363 233 771 968
150 918
200 958
100 1048
125 1088
150 1148

80 200 175 438 278 891 1078
250 1328 *x
300 1328 *x
350 1588 *x
125 1288
150 1348
200 1278

100 250 216 538 338 1092 1368
300 1368
350 1788 *x
400 1788 *x
200 1797
250 1877
300 1797

150 350 236 794 494 1524 1957
400 1957
500 2557 *x

* - cnpaBOYHble pa3mepbl oes ydyeTa TEXHOJIOMTM4eCKMX OonyCcKoB

** . nepexod M3rotaBnNMBaeTCsl U3 OBYX KOHLEHTPUYECKUX MEPEXOAOB MO
FOCT 17378-2001 ucnonHeHuda 1.
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Mpn MoHTaxxe OMP uncnonb3yTca NNockMe npuBapHble dnaHubl
no NOCT 12820-80 Ha pgaBneHue 2,5 Mla:

- ansa Dy10, Dy15, Dy20 — donaHubl ncnonHeHns 1 (¢ coeamHUTENbHbIM
BbICTYMNOM);

- Ana Dy25-Dy150 — donaHubl ncrnonHeHus 3 (¢ BnagnHom).

[0 BbINONHEHNA CBapoOuYHbIX paboT npoudBoauTca [opaboTka
dnaHues, KoTopas 3akni4vaeTca B BbINOMHeHUM pe3bboBOro oTBep-
ctma MS Ha umMnuHOpUYeckon MOBEPXHOCTWU pnaHua Ana dukcaumm
3MEKTPMYECKOro NpoBOAHKUKa (pUC.A.2).

Dy, D6, h21 dbl 3
[ S aroTtoBka
MM MM MM MM

dnaneu 1-20-25 C125
FOCT 12820-80

10 |35H12|2,5+0,2| 26

dnaneu 1-20-25 C125

o I L
@ 3 15 140 H12|2,5£0,2| 26 |-~-112820-80

12,5{

dnaneu 1-25-25 C125
FOCT 12820-80

20 |51 H12|2,5+0,2| 33

=
o
-
I
L J
A

Puc. A2. Oopabotka cnaHueB no FOCT 12820-80 ucnonHeHmsa 1 ansA
yctaHosku AMP Dy10... D,20.

Ana ceapku dnaHues nog AMP Dy10, Dy15, Dy20, yka3aHHbIX Ha
puc.A.2, ¢ TpybonpoBOAOM AOMMKHbI WCNONb30BATbCA MNEepPexofHble
naTtpybku (puc.A.3) ¢ ANVHOW He MeHee OfVHbI NPAMOSIMHENHOrO y4Ya-
cTka (cm. Tabn.1).

Mocne ceapku pnaHua c natpybkom nposoautcs obpaboTka rno-
BEPXHOCTU, NpurerawLlen K pacxogomepy, B COOTBETCTBUN C pUC.A.4.
Ceapka naTtpybkoB ¢ TpybonpoBOAOM BbINOSTHAETCS BCThIK.
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Puc. A.4. Bug ceapku donaHues Dy10, D,15, D;20 ¢ nepexoaAHbIM NaTpyoKoM.
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HaripasJ/ieHue
rnomoka
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1 — KoHUeHmpu4deckul rnepexol; 2 — npsMOUHeUHbIU ompe3oK mpy-
6b1; 3 —npoknadku; 4 — npunezarowul ¢rnaHeu, 5 — pnaHyosaHHbIU
[P (2abapumteit umumamop [l1P); 6 — anekmpu4yeckue rnpo8ooOHU-
Ku 0nsi coeOuHeHus Kopryca SMP ¢ mpyboripogodom.

Puc. A5. COopHO-cBapHass KOHCTPYKUMUA ANA MOHTaxa B TpybonpoBon
pacxopnomepoB ucnonHeHnm NMPOPU-x2xMx (driaHLOBaHHbIX).

Ta6bnuua A.2. Paamepbl c60pHO-CBapHOU KOHCTpYKUumn ans AMP ucnonHe-
HUn NMPODPU-x2xMx [Mm]

D, Dy1, Dy» L* L.* L,* Ls* L* Mpum.
25 422
32 422
40 422
20 50 158 124 84 366 152
65 592 *
80 602 *
32 462
40 462
50 492
25 65 158 149 99 406 632 -
80 642 *k
100 652 **
40 561
50 591
32 65 202 184 119 505 611
80 741 o
100 751 o
50 696
65 716
80 726
40 100 202 229 149 580 856 -
125 896 **
150 846 **
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MpoponxeHune Tabnuuya A.2

DV DV1! DV2 L* L* Lo* L* Ls* ﬂpMM.
65 809
80 819
50 100 203 285 185 673 829
125 869
150 819
80 956
100 966
65 125 220 360 230 810 1006
150 956
200 996
100 1096
125 1136
150 1196
80 200 230 435 275 940 1126
250 1376 *x
300 1376 *x
350 1636 *x
125 1318
150 1378
200 1308
100 250 251 535 335 1121 1398
300 1398
350 1818 *x
400 1818 *x
200 1890
250 1970
300 1890
150 350 324 795 495 1614 5050
400 2050
500 2650 *x
250 2426
300 2426
200 350 362 1050 650 2062 2506
400 2506
500 3106 *x
350 3488
300 400 514 1565 965 3044 3488
500 4088 *x

* - cnpaBOYHble pa3mepbl oes ydyeTa TEXHOJI0MTM4eCKMX OonyCckoB

*%*

- Nepexon W3roTaBfMBaETCA M3 ABYX KOHLEHTPUYECKMX NEepexonoB Mo
FOCT 17378-2001 ucnonHeHuda 2.

Mnockune npuapHble naHubl no NOCT 12820-80 Ha pasneHue
2,5 MlMa ncnonHeHna 1 (C coeguHUTENbHBIM BbICTYMNOM), NOCTaBnsie-
Mble B COCTaBe KOMMJSIeKTa NpucoeanHUTENsLHOM apmMaTypsbl, noaBepra-
toTcs gopaboTke, 3aknovalolencs B BbiMOMHEHUN pe3bboBOro oTBep-
ctna M5 gna dukcaumm aneKTpu4ecKoro NpPoBOAHMKA Ha UMNUHOpUYe-
CKOW NoBepxHoCTU hnaHua (cm. puc.A.2).
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Puc.A.6.

HaripassieHue @ A @

rnomoka \\l |
\ /
— || =

«—d

1 »———L

A
A
AN

Y

A

L2

1 — nampybok ¢ ¢pnaHuem,; 2 — SMP (ecabapumHsbit umumamop [1l1P);
3 — anekmpu4yecKkue rnpo8oOHUKU Orisi coeOuHeHusi kopriyca OMP ¢
mpy60rnpo8ooom.

COopHas KOHCTPYKUMS AONnsA MOHTaxa B NNacTUKOBLIN
(MeTannonnacTuKoBbIN) TpybonpoBop pacxogomepoB
ucnonHeHnn [MPO®PU-x1x (nog npucoegmHEHNE TUNA KCIHABUYY).

Ta6bnuua A.3. Paamepbl c6opHOM KOHCTpYKUuun ana AMP ncnonHeHun

MPO®U-x1x [MM]

D, L* L,* L,* d

10 93 77 247 G3/8-B
15 93 77 247 G1l/2-B
20 113 86 285 G3/4-B
25 113 102 317 G1-B
32 123 122 367 G11/4-B
40 133 152 437 G11/2-B
50 153 187 527 G2-B
65 174 232 638 G21/2-B
80 174 277 728 G3-B

C natpybkamun wucnonbsytotcsa ¢naHubl no NOCT 12820-80 Ha
pasnenue 2,5 MlMa:

- ansa Dy10, Dy15, Dy20 — donaHubl ncnonHeHns 1 (C coeamMHUTErNbHbIM
BbICTYMNOM);

- ana Dy25-Dy80 — dpnaHubl ncnonHeHusa 3 (¢ BnaguHon).

Mepen cBapkon npousBoguTca gopaboTka naHueB: HaA UMNUHAO-
puU4eckon MOBEPXHOCTU (pnaHua BbINOMHAETCA pe3bboBoe oTBepcTME
M5 ansa dmkcaumm anekTpudecknx NpoBOAHNKOB (pnc.A.2).
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BHUMAHMUE! MoHTax pacxogomepoB MCNOJIHEHUN
MPOPU-x1xMx B nnacTuKoBbi (MeTansonnacTtMkoBbIM) Tpybo-
npoBoA 6e3 UCNONb30BaHUA COOPHOW KOHCTPYKLIMU, NPpUBEeAEHHOMN
Ha puc.A.6, unmn pacxogomepoB NMNPODPU-x2xMx 6e3 3aWUTHbLIX KO-
new He obecne4ynBaeT INEKTPUYECKNN KOHTAKT Kopnyca OMP ¢ uns-
MepsieMOW XUAKoCcTbIo. B 3TOM cny4yae nsroroButenb He rapaHTu-
pyeT ycTonumBylo paboTy pacxogomepa.

MPUMEYAHWE. Mpu moHTaxe pacxogomepoB NMPOPU-x2xMx ¢
3aLUTHBIMU KONbLAMWU B MAACTUKOBLIN (METanIoniacTMkoBbli) Tpybo-
NPOBOA 3NEKTPUYECKUA KOHTaKT C U3MEPSIEMON XNOKOCTbI0 obecneyn-
BaeTCs 3a cyeT 3a3emnsioLLero anemeHTta. B aTom cnyvae He TpebyeT-
CS NOAKMNOYEHME 3MEKTPUYECKNX NMPOBOOHUKOB K dnaHuam Tpybonpo-
BOAa.

29



NMPUNOXEHUE b. [lepxatenb Ana KpenrieHUs1 MeTannopyKkaBoB
Kabernen nUTaHUA N CBA3N

56*

sia] |
o &l

* - CNpaBOYHbIV pa3mep

1 — 6510k uamepeHusi; 2 — depxxamersb; 3 — BUHMbI KperneHusi 0epxa-
merns K 610Ky usmepeHusi pacxooomepa; 4 — ghukcamopbl Memarnopy-
Kagos; 5 — omeepcmus 07519 MemarsiopyKkagos.

Puc. b.1. Bug 6noka namepeHus ¢ aepxarenem Ans KpenneHusa metannopy-
KaBOB Kabenen NnUTaHUA U CBA3MU.
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NMPUNOXEHUE B. Cxembl BXxoga n BbIXo40B

B.1. YHuBepcanbHble BbIXOAb!

[na obecnevyeHns CONpsXKeHUst C pPasfnnYHbIMU TUNAMXU NPUEMHMU-
KOB OKOHeuYHble Kackaabl BbixogoB BU (puc.B.1) moryt pabotatb Kak
npu NUTaHMM OT BHYTPEHHEro pasBsi3aHHOrO MCTOYHMKA NUTaHMS (ak-
TUBHbLIN PEXUM), TaK N OT BHELUHEro WCTOYHUKA NUTaHUS (NacCUBHbLIN
pexum). TunoBasi NOCTaBka — MACCUBHbIA PeXnM paboTbl OKOHEYHbIX

Kackagos.
+3,3B +5B
SK2 (SK3) 100 Om T
1
4}/{, -
1 GND
IS SN

TSOUT+ (DIR+)

=[S ) | = ¥

DOUT TSOUT- (DIR-)

1A

Puc. B.1. Cxema oKkOHe4YHOro Kackafa yHMBepcasibHbIX BbIXOAOB.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHUKY M-
TaHna +5 B ocywectBndeTca ¢ NOMOLbIO nNepekntodaTenen SK2 u
SK3 Ha nnate kommyTauun BU.

B aKkTMBHOM pexume HanpsbkeHue Ha BbiIXOA4e Npu OTCYTCTBUU UM-
nynbca, a Takke COOTBETCTByKOLlee YPOBHIO BbICOKUM B rnornyeckom
pexume MoxeT ObiTb oT 2,4 oo 5,0 B. MNMpun Hannummn nmnyneca u npu
ypoBHe HU3KUM B NOrMyeckoM pexumme — HarnpsbkeHue Ha BbiIXOAe He
6onee 0,4 B. PaboTa BbIxo4a B aKkTUBHOM pPEXUME OOMNYCKAeTCs Ha Ha-
rpy3Ky ¢ conpotmneHnem He meHee 1 KOM.

B naccmBHOM pexume gonyckaeTcsi MUTaHne OT BHELLHEro UCTOY-
HUKa HanpshKeHMeM NOCTOSIHHOro Toka ot 5 go 26 B. Npu atom amnnu-
TyAa BbIXOAHbIX UMMYNbCOB OrpaHMYMBaETCs HanpshkeHnem cpabatbl-
BaHWA cynpeccopa Ha ypoBHe 15 B. [lonyctumoe 3HayYeHue KOMMYTU-
pyemoro Toka Harpyskm He 6onee 150 MA.

[AnvHa nuHUKM cBA3M Ansa yHMBepcarnbHbIX Bbixogos — 4o 300 m.
B.2. TokoBbIl BbIXOA,

TokoBbIn BbIxog B (puc.B.2) moxeT paboTaTb Kak npu nUuTaHum oT
BHYTPEHHErO Pa3BsA3@aHHOMO MCTOYHMKA MUTAHUSA (AKTUMBHBIA PEXMM),
Tak U OT BHELLUHEro WCTOYHWKA NUTaHUSA (MaccuBHbIM pexum). MNepe-
KnoveHne pexunma paboTbl TOKOBOrO BbIXOAa OCYLLECTBRSETCS npu
nomowm nepeknovatena SK1 Ha nnate mogynsa kommyTtauuun. B nac-
CUBHOM peXxume OOnyCTUMbIA Ouana3oH HanpsXXeHUs BHeLWHero nuta-
Hua oT 24 no 40 B.

TokoBbIn BbIxog B MoxeT paboTtaTtb Ha Harpy3ky COMpPOTUBIEHU-
em o 800 Om.
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ﬂ,onycmmaﬂ AnvHa kabens cBs3v Mo TOKOBOMY BbIXoay onpene-
J1A€eTCA conpoTmnBneHnem nnMHMmM CBA3N. ﬂpm 9TOM CymMMa BXOAHOIo co-
NMPOTUBITIEHNA TNMPUEMHUKA TOKOBOIo CUrHasna m coripotmBneHuna JnmHnUn
CBA3M HE OOJTKHa MNnpeBbillaTbh YKa3aHHOIo ConpoTuBIIEHNA HAarpy3ku.

+24B
GND

1
)

Ol

LOOP- I_OUT+ (4..20mA)

|_OUT- (4..20mA) _

Puc. B.2. Cxema TOKOBOro Bbixofja pacxogomepa

B.3. Bxog ynpasnenus b/
Cxema Bxoga ynpasneHus bW npusegeHa Ha puc.B.3.

+33B 330 Om
- +5B T PULLUP - yqan
BUTTON 3300™  pyTTON
- T XT4/2

%l

GNDE

::SZ> Vi

Puc. B.3. Cxema BxogHoro Kkackaga BW.

XT4/3

B kayecTBe ynpaBnsawoLWEero curHana Ha Bxoq B uenb XT4/2-XT4/3
AOIMKHBI NogaBaTbes umMnynscbl Toka (0,5-20) MA.

B oTcyTCcTBMM ynNpaBnsiowero curHana Tok B Lenun OomkeH bbiTb He
6onee 0,2 MA.

YnpaBnsowmin curHan MoXeT Takke (0OpMUPOBaTLCSH 3aMblKaHUEM
KOHTakToB XT4/1 n XT4/2 (Hanpumep, C NOMOLLbIO KHOMKW) Npu Conpo-
TMBMEHUN BHeLWwHen uenn He 6onee 100 Om.

B oboux cnyyasx obecneuvMBaeTcs ranbBaHMYeckasi pasBs3ka
BXOHOW Lienu.

im em.PxxxMx docl.3
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