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HacTtosiwaa uHCTpykums onpefensieT nopsagok MOHTaxa U eMOH-
Taxka Ha 06bekTe pacxogoMepa-cyeTymnka anekTtpomarHutHoro «B3J1IET
TOP». lMpn npoBegeHun paboT AOMOMAHUTENBHO HEOBXOAMMO Takxe
PYKOBOACTBOBATbLCA OOKYMEHTOM «PacxoqoMep-CHETUYMK anekTpomar-
HUTHBIN ~ «B3JIET TOP». PykoBogCcTBO MO 3KCnsyatauumy.
WKCAO.407212.002 P3, u. I, II.

MEPEYEHb MPUHATBIX COKPALLEHNI

Dy - AnameTp YCrOBHOro npoxoaa;

MNP - nepBu4HLIN Npeobpa3oBaTeNb pacxoaa;
nyoa - «[NpaBuna ycTponcTBa 9N1EKTPOYCTAHOBOKY;
OMP - amekTpoMarHuUTHbIA pacxogomep.
BHUMAHUE !

1. BAMNPELLUAETCA Ha Bcex aTanax paboTbl C 3fIEKTPOMArHUTHLIM pacxo-
aomepom (OMP) kacaTbCa pykamMu SNeKTPOAOB, HaXOASLWMXCS BO
BHYTPEHHEM KaHarne nepBuyHoro npeobpasosaTtens pacxoga (IMrP).

2. SANPELLWAETCA npu BKMIOYEHHOM MNUTaHUM pacxogomepa MNpoBOAUTb
3MEeKTPOCBapoOYHble paboTbl B NoOMeLleHun, rae pasmelleH OMP, ecnu
TpybonpoBog, rae ycraHosreH NP, He 3anonHeEH XUOKOCTbIO, a Takke Ha
Tpybonposoge B MecTte yctaHoBku MI1P.

3. KATETOPU4YECKU HE OOMYCKAETCS npoTekaHue CBapoO4HOrO TOKa
yepes kopnyc MNIMP npu npoBeAeHUM aNeKTPOCBapO4HbIX paboT.

4. 3ANPELWAETCA npu npoBefeHMn CBapOYHbIX paboT Bmecto raba-
putHoro umutaTtopa [P, noctaBnsemoro no 3akasy, MCMNosfb3oBaTb
OMP B Ka4ecTBE MOHTa)XXHOr0O NPUCNOCObNeHms.

5. HEOONYCTUMO 6e3 HeobxoaumocTu cHumatb ¢ [MMNP 3awmTHbIE
Konbua, nNpedHasHa4YeHHble ONs NpefoXpaHeHus BbICTynawoLwen gTo-
ponnacToBon pyTepPOBKN NpU MOHTaxe n akcnnyaTtaumm OMP. CHatue
3aLUTHBIX KOnew, AOMMKHO Npon3BOAMTLCA Ha Bpemsi He 6onee 10 mu-
HYT HEnocpenCcTBEHHO nepen MoHTaxom OMP Ha TpybonpoBoa c ar-
PECCUBHON XXNOKOCTLIO.

6. SAMPELWMAETCA nosopaunBatb OMP, ycTaHOBMEHHbIN B Tpybonpo-
BOA, BOKPYr ocu Tpybonposoaa.

7. HE JOMNYCKAETCA npu nepemelleHnn pacxogomepa nogHumaTb ero
3a 9NEeKTPOHHbIN BNOK.



1. MEPbl BE3OINACHOCTHU

1.1. K npoBegeHuto paboT no MoHTaxy (gemoHTaxy) SMP gonyckatotcs nu-
ua:
- UMeloLLMe NpaBo Ha BbINOMHEeHWe JaHHOro Buaa paboT Ha obbekTe yc-
TaHOBKWM pacxogomepa;

- MMeloLLMe JONYyCK Ha npoBefeHne paboT Ha 3NeKTpoyCcTaHOBKax C Ha-
npsbxeHnem go 1000 B;

- M3yymBlUME OOKyMeHTaumo Ha OMP n BcnomoratenbHoe obopyaoBa-
HVe, ncnonb3yemoe npu nposegeHun pabor.

1.2. Mpwn npoBegeHumn pabot ¢ IMP onacHbIMK hakTopamu SABASIOTCS:

- NEpeMEHHOE HanpshkeHne (C AENCTBYOLMM 3Ha4YeHnem o 264 B vac-
Totom 50 lNu);

- fasneHue B Tpybonposoae (ao 4,0 Mra);
- Temnepartypa pabouyen xugkoctn (go 150 °C).

1.3. Npu npoBeaeHnn paboTt no MoHTaxy (aemoHTaxy) 3AMNPELWAETCA:

- NPOM3BOANTb NoakrtoyeHne K OMP munn 3ameHy anekTpopagmoanemeH-
TOB NpPU BKIOYEHHOM nNuUTaHun SMP;

- Npou3BoanTb AeMoHTax OMP un3 TpybonpoBoda A0 MOMHOIMO CHATUS
[AaBneHus Ha yyacTke Tpybonposopaa, rae nponssoasTcs paboThbl;

- MCMonb3oBaTb HeucrnpaBHble 3NEKTPOPaAMONPUBOPLI U 3NEKTPOUHCT-
PYMeHTbI N0 6e3 NOAKNYEHNS X KOPNYCOB K MarncTpanu 3awmuTHo-
ro 3a3eMreHus.

1.4. lMepepn npoBeaeHnem paboT HeobxoauMO yb6eauTbCA C MOMOLLBI U3-
MepuTenbHOro npmbopa, YTo B MECcTe MOHTaxa Ha TpybonpoBoae OT-
CYTCTBYET OnacHoe ANS XWU3HW HanpshkeHue NepemMeHHOro Uinm nocTo-
SIHHOTO TOKa.



2. MOArOTOBKA K MOHTAXY

2.1. TpaHcnopTuposka OMP K MeCTy MOHTaxa A0SPKHA OCYLEeCTBNATbCA B
3aBOJCKOW Tape.

2.2. MNocne TpaHcnopTnpoBkn OMP K MeCTy yCTaHOBKM Npu oTpuUaTeNbHON
TemnepaTtype 1 BHECEHUS ero B MOMELLEHWE C NOMOXUTENbHON TemMne-

paTypon BO usbexaHue KoHAeHcaumm Brarm Heobxoaumo BblaepXkaTb
OMP B ynakoBke He MeHee 3-X YacoB.

2.3. lNMpwn pacnakoske OMP npoBepuTb ero KOMMMEKTHOCTb B COOTBETCTBUN C
npunaraembiM NacnopToM.



3. MOHTAX

3.1. O6wme TpeboOBaAHUA

[Ansa moHTtaxka OMP Ha ob6bekTe Heobxoammo Hanmume cBobogHOro
yyactka Ha TpybonpoBoge ansa ycrtaHoBku [P 1 npsaMonnHenHbIx
y4yacTKoB TpybonpoBoaa Heobxoaumown anuHel 4o u nocne MriP.

MaccorabapuTHble xapaktepuctukn AMP npuseneHbl B [Npunoxe-
HUM A HacTosLLEN UHCTPYKLUUMN.

BHUMAHMUE! He ponyckaetcs pasmeweHne AMP B ycnoBusx,
He COOTBETCTBYHWLUMX yKa3aHHbIM B PYKOBOACTBE MO 3Kcnnyarta-
Lmn.

3.2. MoHTax pacxogomMmepa B TpyodonpoBopa,

3.2.1. MecTto yctaHoBku OMP gormkHO BbiGnpaTbCca U3 cneayoLmnx yCrnoBui:

- OMP ponyckaeTcsd MOHTMpPOBaTb B rOPU3OHTasbHbIA, BEPTUKanbHbIN
UMW HaKMNOHHBLIN TPYBONPOBOA; HaNMune rpsa3eBUKOB NN cneumanbHbIX
punbTPOB He 0653aTENLHO;

- B MEecTe YCTaHOBKM B TpybonpoBOAe He AOSMKEH CKannmMBaTbCs BO3-
ayx — SMP He gomkeH pacnofniaraTtbCsl B CaMOW BbICOKOW TOYKe TpyOo-
npoBoga, a Takke B TpybonpoBoAe C OTKPbITbIM KOHLOM; Haubonee
nogxoasiLee MecTo Ans MOHTaxa (Npu HanmMyuum) — HUXKHUKM NMbo BOC-
X0OALWMM y4yacTok Tpybonposoaa (puc.1);

- aBneHne X1OKocTu B TpybonpoBoae AOMKHO UCKMoYaTh rasoobpaso-
BaHue;

- OMP ny4we pacnonaratb B TOM 4YacTu TpybonpoBoaa, rae nynscauus 1
3aBUXPEHNSA XKUAKOCTU MUHUMATbHbIE;

AMP

-
-

fk

Puc. 1. PekomeHayemble mecTta yctaHoBku SMP.



Tabnuua

[0 M nocrne mecta yctaHoBkM OMP gormkHbl 6biTb NPSIMONMHENHbIE
yyacTku Tpybonposoaa ¢ AuameTpom ycrioBHoro npoxoaa (Dy), pasHbIM
Dy pacxogomepa, u ANMHON, HE MeHee yka3aHHOW B Tabn.1; Ha aTuXx
yyacTkax He AOSMKHO ObITb HUKaKMX YCTPOWCTB UMW 3FIEMEHTOB, BbI3bl-
BaOLLMX N3MEHEHNE CTPYKTYPbl MOTOKA XXUAKOCTU;

npu padote 3AMP BHyTpeHHUN kaHan [IMP gomkeH GbiTb NOMHOCTLIO
3aMNOJSTHEH XUOKOCTbIO;

NPV MOHTaXXe B rOPU3OHTarbHbIA UM HAKIMOHHbIA TPYOONPOBOA OCb CTON-
Kn Grioka aneKTpOHMKM AOMKHA pacnoniaraTtbCs B BEPTMKaribHOM MIIOCKO-
CTU, NPOXOAALLNIA Yepe3 OCb TPYOONpPoBOAa; AOMYCKAETCS OTKIOHEHWE Ha
yron He 6onee +30°;

HaNPsYKEHHOCTb BHELLUHEro MarHUTHOrO NOJSi MPOMBbILLSIEHHON YacTOThbl
He OormkHa npeBblwaTtb 400 A/m.

1

HepeBepCnBHbIN NOTOK PeBepCcuBHbLIN NOTOK

no 9MP nocne OMP no OMP nocne OMP

5.

D, 3-D, 5.D, 5.D,

3.2.2.

3.2.2.1.

HaGop anemMeHTOB nNpUCOEAVMHUTENbHON apmaTypbl Ans MOHTaxa
hbnaHUoBaHHbIX PacXo4AOMEpPOB M pacxo4oOMeEPOB MoA NpUcoeauHeHne
TUNa «C3HOBMY» B METaNNM4eckuin Tpybonposoa.

[lns MOHTaxa pacxo4oMepoB B TPyOONpoOBOA AOMKHA MCMONb30BaThHCS
cOOpHO-CBapHasi KOHCTPYKUMSl, U3rotaBnuBaemasi U3 Habopa nocTas-
NSieMbIX 3NEeMEHTOB NPUCOEeAMHUTENbHOW apmaTypbl. B coctaB KoM-
nrekTa 3f1eMeHTOB NPUCOeaNHUTENBHOM apMaTypbl BXOOST:

nnockme npmBapHble dpnaHubl no FOCT 12820 ¢ aopaboTkoMu;

rabaputHbin nmutatop (MNP cooTeBeTCTBYOWEro TUnopasmepa u uc-
NOSIHEHNS;

NPOKNaaKu;
Kpenex.

abapuTHO-yCcTaHOBOYHbIE pasmepbl U Dy MMmuTatopa COOTBETCT-
BylOT pasmepam [P pacxogomepa, ONA MOHTa)Xa KOTOPOro npegHa-
3Ha4yeH KoMMnekT apmatypbl. UmutaTtop ucnonbsyetcs smecto IMP
npyv NPOBEAEHMMN MOHTaXHO-CBapOYHbIX paboT, a Takke npu oTnpaBke
pacxogomepa Ha Nepnoguyeckyto NOBEPKY UM B PEMOHT.

Kpome Toro, B coctaB KOMMfeKTa MoryT ObiTb BKIOYEHbI NPAMOSIN-
HenHble OTpe3kn Tpybbl cooTBeTCTBYOLWEN ANUHbI ¢ Dy paBHbiM Dy
pacxogomepa, a Takke KoHueHTpuyeckne nepexoabl no NOCT 17378
ncrnonHeHusa 2 gna obecnedeHus nepexona ot 6onbiiero Dyi(Dyo) Tpy-
6onposoga K meHbwemy Dy OMP. CooTtHoweHne D,/Dy,(Dy,) — no 3aka-
3y.

Bug cb0opHO-CBapHbIX KOHCTPYKLUMIA U3 YrNepoaucTon ctanm B cbo-
pe 1“3 NosiHoro Habopa anemMeHTOB, CNpaBOYHbIE NIMHENHbIE pa3Mepbl,
a Takke BMA aopaboTok hnaHueB npuseneHsl B [Npunoxexumn b.



OneMeHTbl MOCTaBMSTCA B COMMacoBaHHOW C 3aKa3YMKOM KOM-
nnektaumn. MNpu HeobXoaAMMOCTU MOXKET OblTb NMOCTaBNEH KOMMMEKT
KOHCTPYKTOPCKOWM AOKYMEHTaLun Ha apmartypy.

3.2.2.2. CBapka anemMeHToB COOPHO-CBApPHON KOHCTPYKUUKU, @ Takke cCBapka ee

3.2.2.3.

anemeHToB ¢ Tpybonposogom B MecTe yctaHoBku [P gomkHa ocy-
wectenatbes B cootBeTcTBUM ¢ TOCT 16037 «CoeanHeHna cBapHble
cTanbHbIX TpybonposogoBy». [pn aTOoM gomkHa obecnedmBaTbCs CO-
OCHOCTb BCEW KOHCTPYKUMW U MriocKonapannenbHOCTb (raHues,
Mexay KoTopbiMy ycTaHaenueaetcs NM1P.

Mpn m3roToBneHUn CcOOPHO-CBAPHOW KOHCTPYKUMM Heobxogmmo co-
6noaath cnegyrowmnn NOpsaoK 1 npasuna nposeaeHns pabor:

npuBapuTb driaHubl K NPSIMOSIMHENHBbIM OTpe3kaM Tpybbl (k Tpybonpo-
BOAY) TakMm obpasom, 4Tobbl OCb MPSIMOSIMHEMHOrO oTpeska (Tpybo-
nposoga) 6bina nepneHAKyNapHa NaockocTu dnadua, npunerarLen
k MNP (puc.2);

ecnn HeobxoaMMO UCNONb30BaHWE MEPexodoB, K APYrMM KOHLAM nps-
MOJIMHENHbIX OTPE3KOB TPYDObI NpuBapuTb Nnepexoasl (puc.3);

| ul | __J[ ______ L

Puc.2 Punc.3

BHUMAHME ! Npwn cBapke He gonyckaTb 06pas3oBaHnsa BHYTPU Ka-
Hana HanmbIBOB N CTYMNEHEK; Nocne cBapkun Heobxoanmo ybpatb N3HYT-
pu o6pa3oBaBLUMIACA rpaT U OKamnuHy.

C nomoLbo OONTOB BCA KOHCTPYKLMA cobupaeTcs B eguHoe uernoe
(MpunoxeHne B). Mpn moHTaxke OMP Tmnopasmepos Dy80, Dyl00
cnefyet ucnonb3oBaTb 60MTbl C yMeHbLUEHHOW rofioBkon. [Ans obecne-
YEeHUS1 COOCHOCTM [OBYX CBapHbIX Y3IIOB KOHCTPYKUMW, Mnriockonapan-
nenbHocTM dnaHues, npuneratowmx kK MNP, a Takke BO nsbexaHue
nospexaeHns OMP B npouecce cBapku MOSTYYEHHOW KOHCTPYKLMK C
Tpybonposogom BmecTto MNP obsi3aTenbHO OOMKEH MCNONb30BaTbCA
ero umutatop. Npn cbopke KOHCTPYKUUN MEXAY UMUTATOPOM U npune-
rarowmmmn pnaHuamm Heo6xoanNMo YCTaHOBUTb MOHTaXHbIE MPOKIaAKu,
NocTaBfsiEMbIE C KOMMIIEKTOM 3/1IEMEHTOB apMaTypbl.

B npouecce cbopkn HeobxoaumMo obpaTuTb BHUMaHME, YTObObI OT-
BepcTna ¢ pesbbon M5 Ha UMNUMHOPUYECKON MOBEPXHOCTU Mpunerat-
wmux k MNP dnaHues, npeaHasHadeHHble ONS NOAKMHYEHNS NMPOBOA-
HWKOB 3NEeKTPUYECKOro coeguHeHusa ¢ naHuamm TpybonpoBoaa, oka-
3anncb Ha OOHOW NMHWUK, NapanfenbHOM OCU KOHCTPYKUUKM, B MOMoXe-
HUK, yooBHOM AN nocrneayowero NoAKMoYeHNA NPOBOLHMKOB.
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3.2.3.

3.2.3.1.

MoHTax npucoeaMHUTENBHON apMaTypbl B MeTannmMyeckmi tTpybonpo-
BO[,

Mepen Hayanom paboT Ha TpybonpoBoae B MeCTe YCTaHOBKM KOMIIEK-
Ta apMaTypbl y4acTku Tpyb, KOTOpble MOFYT OTKIOHUTLCS OT HOpMarb-
HOrO OCEeBOro MOJIOXKEHWs Mocrne paspes3aHus TpybonpoBoda, crieayet
3aKpenuTb XoMyTaMu K HemnoABWXHbIM onopam. TpybonpoBon, OCBO-
GOXAEHHbIV OT XXUOKOCTM, paspe3aTb U BBAPMTb KOMMIEKT apMaTypbl C
UMUTaATOPOM NpU COGMIOAEHMMN CreayoLmnX YCIOoBUNA:

Bbonee ANUHHBLIA NPSAMOSNIMHENHLIN Y4aCTOK AOJMKEH OKa3aTbCs NepBbIM
Nno HanpaBSiEHMIO NOTOKA XUAKOCTH;

- pe3bboBble oTBEPCTUS M5 Ha LMNUHOPUYECKON NOBEPXHOCTU (haHLEB,

3.2.3.2.

npeaHasHayeHHble AN MNOAKMYEHUS MPOBOAHMKOB 3NEeKTPUYECKOro
coeauHeHnss ¢ kopnycoM 3MP, OOMmKHbI HaxOAUTLCA B MOJNOXEHUN,
yAOGHOM Ansi nocreayoLero NoaKNo4YeH s TPOBOAHNKOB.

Mpw cBapke apmaTypbl ¢ TpybonpoBogom criegyeT obecneynTb 3awmTy
BHYTPEHHUX MONOCTEN apmaTtypbl M TpybonposBoda OT nonagaHus
CBapHOro rpata u oKanuHbl.

Mocne cBapkn AN CHATUA MEXaHUYECKUX HanNpPsKeHUN BbINOMHUTb
TepmoobpaboTKy cBapHbIX LWBOB B cooTBeTctBuM ¢ PTM-1c-2000
«CBapka, TepmoobpaboTka 1 KOHTPONb TPYOHbLIX CUCTEM KOTMOB U TPY-
GoNpoBOOOB MPU MOHTaXe M PEMOHTE 3JHepreTuyeckoro obopyaoBa-
HUST».

3.2.3.3. Mocne okoH4YaHus paboT BKMYUTL TpybonpoBog C ocrabneHHbIMU

3.2.4.

KpenjieHnamm K ornopam B pa60Ty, YyTOOBI npoBepnTb repMeTn4HOCTb
CBapHbIX WBOB N CTbIKOB B COOTBETCTBMN C HOpMaMu AnA JaHHOro tuna
pr60I'IpOBO,D,a. HekayecTBEHHbIE LUBbI nepesaputb, Nnpu Heobxoanmo-
CTUN 3aMEeHUTb NPOKIaaKn.

Mepen 3ameHol UMUTaTOPa Ha Pacxo4oMep NPOMbITb CUCTEMY.

Apmartypa nocne CBapku He AOMKHA UCMbITbIBATb HAarpy3oK OT TPpy-
GonpoBoaa (M3rmba, cxaTus, pacTsXKeHUs, KpyYeHus n3-3a nepekoca,
HECOOCHOCTN UNN HEPaABHOMEPHOCTM 3aTSXKU Kpenexa). Bo nabexa-
HMe 3TOro nocrne MOHTaxa HeobXo4MMO COXpaHWUTb OMOpbl Ha NOABO-
Aswem n oTeogswem TpybonpoBoaax, a KpenneHus K ornopam 3aTts-
HYTb.

MoHTax doriaHUOBaHHbIX pacxogOMepPOB M pacxogoMepoB Mo npwu-
coeguHeHne Tuna «CIHOBUYY

3.2.4.1. YcTaHOBUTb pacxogoMep Takum obpasom, YToObl OCb CTOVKM Grioka u3-

3.2.4.2.

MepeHusi pacrnonaranacb B BEPTUKaNbHOW MIOCKOCTU C OTKIIOHEHUEM
He bonee + 30°, a cTpenka Ha [P coBnagana c HanpaBneHMem noTo-
Ka >XMOKOCTHW.

NMPUMEYAHUE. Pacxogomep Ons M3MeEpPEHUsi napameTpoB pe-
BEPCMBHOIO MOTOKA MOXEeT yCTaHaBfMBaTbCA MPOWU3BOSIbLHO MO OTHO-
LLEHWIO K HanpaBfieHMo NOTOKa B Tpybonposoae.

LleHTpoBka pacxogomepoB Tunopasmepa Dy10, Dy15 (nog npucoeaum-
HEeHMe Tuna «CAHABUY») OTHOCUTENbHO OTBETHbIX hnaHueB Tpybonpo-
BOAA MNONy4yaeTcs aBTOMAaTUYeCKM 3a CYeT COOTBETCTBUS BHELLUHEro
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3.2.4.3.

AnameTpa 3alUnUTHbIX Kosewl unun BbICTyrnoB Ha Ttopuax MNP gunameTtpy
npoToYeK hrnaHues.

Mpu ycraHoBke JOMP Heo6xoQMMO YNOXWUTb B OTBETHbIE
cdonaHubl HOBbIe MPOKMNaAKW, BXoAslMe B KOMMMEKT MOCTaBKu
pacxoaomepa.

Mpn yctaHoBKe B TpybonpoBoa pacxogomepoB TunopasmepoB Dy20-
Dy300 (cnaHuoBaHHbIX pacxogomepoB) 60nTbl B npunerawowme
dnaHubl MNP u TpybonpoBoga OOMKHbI 3aBOAUTLCA CO CTOPOHBI
dnaHues Tpybonposoaa. Npu atom anvHa 6onToB AomxHa 6biTb Tako-
Ba, YTODObI paccTosiHMe OT Topua BonTa 40 KOHCTPYKLMKM pacxogomepa
6bINo He MeHee 3 MM.

CoocHocTb TpybonpoBoaa u BHyTpeHHero kaHana [P obecneyun-
BaeTcs npu coocHocTn donaHues MNP ¢ oTBeTHbIMKU donaHuamu Tpybo-
nposoaa.

FepMeTUYHOCTb CTBIKOB Mexay dnaHuaMmm pacxoaomMepa v npune-
ralowmMmm dpnaHuamm Tpybonposoda npv 3aMeHe MmuTaTopa Ha pac-
xogomep obecneuynBaeTcsa nNpu HEOBXOAMMOCTU C MOMOLLbIO AOMOMNHU-
TenbHbIX NPOKNAA0K U3 KOMMIEKTa NOCTaBKM pacxodomepa.

BHUMAHME ! lNpwn yctaHoBKe pacxogomepa Heobxogmmo obecne-
YNTb COOCHOCTb MPOKMaAoK C BHYTPeHHUM kaHanom [P, T.e. He
AOJMKHO ObITb AaXe YaCTMYHOro NepPeKkpbITUA NPOKNagKon BHYTPEHHEro
kanana MNrNP. na obecne4yeHna COOCHOCTM MPOKNaAoK Npu yCTaHOBKE
pacxogomepa pekoMeHayeTcss UKCUPOBATh UX C MOMOLLbIO KNest.

YcTaHoBKa pacxogomepa B TpyGonpoBoA AOMKHA NPOU3BOAUTLCS
nocrie NpPoBeAeHNs BCEX CBAPOYHbIX, CTPOUTENbHbIX U MPOYNX paboT.

3.2.4.4. 3aTtskka raek npu yctaHoske OMP (umutatopa) B TpybonpoBog SOMXK-

Ha Npom3BOANTLCA B OYepeaHOCTU, 00603HAYEHHOW Ha puc.4, ouHaMo-
METPUYECKUM KITHOYOM C KPYTSLLMM MOMEHTOM He 6ornee, ykasaHHOro B
Tabn.2. B cny4yae npeBbIWEHUA YCUNUA 3aTSXXKU BO3MOXHO MO-
BpexaeHue [P, Bbi3biBalowee NpoTeyKy XUAKOCTU BO BHYTPEH-
Ho nonoctb AMP.

Bo nsbexaHne obpa3oBaHUsi NePEKOCOB M HECOOCHOCTU PEKOMEH-
AYeTCs 3aTsHKKy raek Npou3BoANTb 3a HECKOSbKO MPOX0A0B, NOCTENEH-
HO YBEnuumMBasl YCUIME 3aTsKKU OO0 yKasaHHOro B Tabn.2 v KOHTPONu-
pysi NPy 3TOM COOCHOCTb MpuUnerarLLmMx dnaHues.

Tabnuua 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 | 150
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3.2.5.

3.2.6.

3.2.6.1.
3.2.6.2.

3.2.6.3.

3.2.6.4.

3.2.6.5.

@) ORo,
O~—0 ©
@ @
Puc. 4. OuyepegHOCTb 3aTAXKM raek Ha conaHuax.

3AMNPELWLWAETCA noBopauuBatb QMP, ycTaHOBfIEeHHbLIW B TpYy-
6onpoBoa, BOKpYr ocu Tpybonposoaa.

[ns MOHTa)xa B NfacTUKOBbIN TpybonpoBoa hnaHUOBaHHbLIX pacxoao-
MEpPOB MOTyT UCMOSMb30BaTbCHA PAacXoAoMepbl C 3aMTHBIMU KONbLLAMMU,
CHabXEeHHbIMWU TPEeTbUM 3dNeMEeHTOM KpensieHuns, obecnevmBalroLmm
3NEKTPMYECKMI KOHTAKT KOpryca pacxogomMepa ¢ paboyven XUaKOCTbIo.

MoHTax pacxo4oMepoB € pe3bboBbIM NpUcoeguHEHNEM
Bbibpatb MmecTto yctaHoBkun OMP ¢ yyeTom TpeboBaHuin n.3.2.1.

Mepen Havanom paboT Ha Tpybonposoge B MecTe yctaHoBkn OMP
y4yacTkn TpyO, KOTOpbI€ MOryT OTKIIOHUTBCA OT HOPMAaribHOro OCEBOrO
NOSIOXXEHNA nocre paspesaHnsa Tpybonposoaa, criegyeT 3akpenuTb Xo-
MyTamMu K HEnoaBWXHbIM onopam. B nogsoaswmn nnubo oTBoasALLMi
y4yacTtok TpyObl HeobGxoaMmo YCTaHOBUTb KOoMMeHcaTop, obecneyun-
BalOLLMIN OCEBOE NnepeMeLleHne yyacTka He MmeHee YyeM Ha 10 mm.

CobGpaTtb B eOQuHY0 KOHCTPYKLMIO UMUTATOP U OTBETHblE KOHMYECKUE
LWITyUuepa 13 KoMMNekTa NoCTaBkM pacxogomMepa, yCTaHOBMB UX B pe3b-
6oBble WTYyLepa MMUTaTopa U 3aXKaB HaKUOHbIMK rakamu.

PykoBoacteysicb n.3.2.3 n rabapuTHO-yCTaHOBOYHLIMWU pa3Mepamu
cObOpHOM KOHCTPYKUUKM, Bblpe3aTb ydacTok TpybonpoBoga COOTBETCT-
BYIOLLIEN ONIMHBI B MecTe ycTaHoBKN OMP.

MomMecTUTb COOPHYI KOHCTPYKLIMIO HAa MECTO BbIPE3aHHOr0 yyacTka
Tpybonpoeoga. CoeamHnTb CBapKoW ero cBoOOAHbIE KOHLblI C OTBET-
HbIMW KOHWUYECKMMU LITyLepaMyn COOPHOM KOHCTPYKUMM, obecneydmB nx
COOCHOCTb C NoABOASALLMMN y4acTkammn TpybonpoBoaa.

OTBepHYTb HaKMOHbIE raku OT MMUTaTopa, ocBOGOANB ero pe3bboBblie
WwTyuepa. Pa3aBuHyTb KOHLUbI TpyGONpPOBOAa U U3BMNEYL MMUTATOP.

MpoBepuTb HanMuMe YNNoTHUTENbHBLIX Komnew, B pe3b0oBbIX LTYLIe-
pax pacxogomepa. 3aBeCT OTBETHble KOHMYECKMe LiTyuepa, npuBa-
PeHHble K KOHLaM TpyGonpoBoaa, B pe3bboBble LWTyLepa pacxogomepa
N 3aBEpPHYTb HaKUAHbIe ranku. 3aTskka raek gorkHa Npou3BOAUTLCS C
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ycunvem, obecnevmBaloLlLMM repMeTUYHOCTb COEAMHEHMIA pacxodoMe-
pa ¢ Tpy6onpoBoaoM.

BHUMAHUE! [lNpu HeBbinonHeHUn TpeboBaHWUA, W3MNOXEHHbIX B
n.n.3.2.3-3.2.6, N3rotoBMUTENb HE HECET rapaHTUNHbIX 00513aTENbLCTB.

3.3. QNEeKTPOMOHTaX pacxogomepa

3.3.1. MNocne yctaHoBkn OMP B TpybonpoBoa Mpou3BECTV MNOAKMIOYEHME K
pacxogomepy kabenen nutaHusa u ceasn. OTBEPHYTb U CHATb 3a4HIOK
KPbILWKY Kopnyca 6rioka 3neKTpoHuKM ¢ nomoubio  krtoda« UNIOR»
Ne205. lNponyctuTb kabenu 4yepes COOTBETCTBYHLLME FEPMOBBOAbLI U
NOaKIMOYMTL K Nnate kommyTtauuun. CxemMbl BXxoda U BbIXOO0B npueeae-
Hbl B [1pmnoxeHuun B.

B kayectBe kabens nutaHua pacxogomMepa HanpsbkeHnem =24 B
AOJDKEH MCNOMb30BaTbCA ABYXKUIbHbIN Kabenb Kpyrnoro ceyeHus.
OnnHa kabena nutaHus ogHoro OMP npu cevYeHuu Xun He MeHee
1,5 MM — no 150 m, n npu cevyeHnn xun He meHee 2,5 MM — no 250 m.
PekomeHgyemble mapkn kabenen: BBIM3Hr 2x1,5 MMZ, BBI3 2x1,5 MM?
unn BBI3 2x2,5 MMZ.

Tonbko NpU OTCYTCTBMM Pa3HOCTM NOTEHLMANoOB Mexay Tpybonpo-
BOZAMMU, Ha KOTOPbIX YCTAHOBIEHbLI PACXOA0MEPbI, K OAHOMY MCTOYHUKY
BTOPWMYHOIO MUTaHMSA AOMNycKaeTcs NOoAKM4YaTb HECKONbKO pPacXOpo-
mepoB. lMpu 3aTom gonyctumas AnvHa kabenew nUTaHUs Nponopumo-
HanbHO YMEeHbLLaeTCs.

B kauecTtBe NMHUKN CBA3N AN YHUBEPCAsbHbIX BbIXOAOB MOXET UC-
Nnonb30BaTbCA OBYX/YETbIPEXKUIbHBIA Kabenb C ceyeHuem Xumn oT
0,2 MM ao 2,5 MM 1 anvHon — go 300 M. PekoMmeHayeMble Mapku Ka-
Geneii: MKBOB 2x2x0,35 Mm%, 2x0,5 Mm% 4x0,35 mMm? unu KMM
2x0,35 MMZ, 4x0,35 MMZ.

B kadecTBe nvHMM CBA3M ONs nocnegoBaTenbHOro MHTepdenca
NPUMEHSAETCA OBYXKUIbHbIN 3KPaHMPOBaHHbIN kabenb AnMHOW [0
1200 m.

XapakTtepuctukn kabens Ons TOKOBOro Bbixoda onpeaensitoTcsi
Y4YETOM Harpy3o4yHON CrocoBHOCTM Bbixoda M NapameTpoB MpUEMHUKa
TOKOBOrO CUrHana.

|/|CI'IOJ'Ib3yeMbIe kKabenn nuTaHus, CBA3M U TOKOBOrO CUrHana gosk-
Hbl COOTBETCTBOBATb YCITOBUAM 3KCrjtyataunn pacxogomepa.

3.3.2. MNepen nogkno4YeHNEM KOHLbI Kabenen 3aunwaroTcs oT U3onsaumMm Ha
ANnHY 5 MM 1 obnyxmeatotcs B cootBeTcTBumn ¢ FTOCT 23587. Kabenu
NUTaHUs, YHUBEpPCanbHbIX BbIXOAOB W YNpaBnstolero Bxoga MOAKMHo-
4YarTCa HENOCPEACTBEHHO K KNEeMMHbIM COeANHUTENAM Ha nrfiate KoM-
MyTauuu.

Kabenb nutaHusa nponyckaeTcsl Yepes OavH NoBepPC, kabenb cBA3N
— Yyepes gpyron nosepc. [Ansa OAHOBPEMEHHOrO NOAKMHYEHUs obonx
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3.3.3.

3.3.4.

3.3.5.

YHMBEpCasbHbIX BbIXO4OB, TOKOBOIrO Bbixoda (MM BHELUHEWN KHOMKW)
MOXET UCMNOb30BaTbCS 6-TU XUNbHbI kKabernb.

BHUMAHME! Ina ob6ecneyeHnsa cTeneHn 3awmTbl pacxogome-
pa IP67 3neKTPOMOHTaX AOOJIKEH BbIMOJIHATLCA C cobOnoaeHuem
cneagywwmx TpeboBaHUn:

B kayecTBe kabenem nutaHusa n cBa3n HeobXxooMMoO MCMONb30BaTb Ka-
6enu Kpyrnoro cevyeHus ¢ HapyxHbiM anameTpom ot 5,0 o 8,8 mwm;

YNIOTHUTESNIbHbIE KOJIlbLia KpPbILLEK Bnoka SNEKTPOHUKN OOJTXKHbI ObITb
YNCTbIMA, HENOBPEXAEHHbBIMU,

B He3agencTBOBaHHbIE repmMoBBOAbl OOJTXHbI ObITb YCTaHOBJ1€HbI 3a-
ITTYLUKWU;

nocrie OKOH4YaHUA J3JTIEKTPOMOHTaXa HaHEeCTU CUJTMKOHOBYHO CMa3Ky Ha
YNNOTHUTESNbHbIE KOJ1bLA, KPbILLKA Bnoka ANEKTPOHUKN M ramku rep-
MOBBOJOB HaEXHO 3aTAHYTb.

[Ana npepoTBpalleHns nonagaHusa Bnarn BHYTPb Oroka anekTpo-
HUKN Yepes repMOBBOAbI peKOMeHayeTcs noakntodatb kabenun ¢ obpa-
30BaHMEM Hucnagawuwen U-obpasHon nNeTnn B BepTMKaNbHOW MNOCKO-
ctn (puc.1).

KaGenu cBs3m 1 ceteBon kabenb No BO3MOXHOCTU KPENATCA K CTEHe.
Ans 3awmTbl OT MEXaHMYECKMX MOBPEXOEHUA PEKOMEHAYETCs pa3Me-
WwaTb UX B MeTannuyeckon Tpybe unu metannopykase. [lonyckaeTcsa B
ogHown Tpybe (MeTannopykase) pasmelwaTtb kabenb cBA3n 1 kabenb nu-
TaHus.

HE OOMNYCKAETCH kpenutb kabenu Kk TpybonpoBoay ¢ Tenso-
HOCUTEeneM.

[Ana obecnevyeHnss aNeKTPMYECKOro KOHTaKTa yvacTtku Tpybonposoaa,
paspe3aHHOro B Mecte yctaHoBkn OMP, HeobxoauMo coeanHUTb Npo-
BOAHMKAMU CEYEHMEM He MeHee 4 MM’ yepe3 KreMMy Ha Grioke arek-
TpoHukn (ans Oy10, Oy15) v npn noMowm nepemMbivek Yyepes OTBep-
cTna ¢ pesbborn M5 Ha UMNUHOPUYECKON MOBEPXHOCTU MpUNErarLwmx
dnaHues (ons Bcex octanbHbIX [Ay). MNpu Hanuumm Ha Tpybonposoae
KaTOOHOW 3alUnTbl CeYeHMe nepeMblyek JOIMKHO COOTBETCTBOBATbL Be-
NNYMHE TOKa KaTogHOM 3aLUnThI.

HeobxoaumocTb 3awmTHOro 3asemneHus npubopa onpegensieTca B
COOTBETCTBUM C TpebosaHusmu rmasbl 1.7 «[lpaBun ycTponcTea anek-
TpoycTaHoBok» (IMY3J) B 3aBUCUMOCTU OT HAaNPSXXEHUS NUTaHUS 1 YCIo-
BUM pa3mMeLLeHnst npubopa.

3awmTHOEe 3as3emMrieHne, a Takke 3asemMnsillee YCTPOUCTBO
AOJDKHbI yaoBneTBopATb TpeboBaHuam MYID. Bo wmnsbexaHne oTkasa
npubopa He AonycKaeTCcsa B KayecTBe 3alUMTHOro 3a3eMIieHUs UCNOSb-
30BaTb CUCTEMY 3a3EMJSIEHUSI MOSTHUE3ALLNTI.

B cootBetcTBUM C YD 3a3emnsaowmnm NpoBOAHMK, COEANHSIOLLINI
npubop ¢ 3a3eMnALWMM YCTPONCTBOM U BbINOMHAEMbIA MeLHbIM Npo-
BOAOM C MEXaHW4YeCKOM 3alluUTOn, OOIMKEH MMETb CEeYEeHME HE MeHee
2,5 MMZ, 0e3 mexaHn4eckon 3aWmTbl — He MeHee 4 MMZ.
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MoakntovaeTcs 3a3eMnsoLWNA NPOBOAHUK K BUHTY Grioka arekTpo-
HUKMN.

BHUMAHME! Mpu Hannumm kaTtogHOM 3awmThbl TpybonpoBoaa 3a-
3eMreHne pacxogomepa He JonyckaeTcs.

3.3.6. locne 3aBeplueHUsT 3ANEKTPOMOHTaXa pacxogomMepa YyCTaHOBUTb Ha
MECTO 3aJHIOH0 KPbILLKY Kopryca 6510Kka 3NEeKTPOHNKN.
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4. AEMOHTAX

4.1. [emoHTax pacxogomepa Ans OTNpPaBKM Ha NEepUOLMYECKYH MOBEPKY
nMB0 PEMOHT NPOU3BOANTCS B HUXKEYKa3aHHOM MOPSIAKe:

- BbIKMOYUTb NUTaAHWE pacxogoMepa; OTKMIOYUTbL CETEBOM U CUTHAmbHbIE
kabenu oT pacxogomepa;

- 0OTCOeauHUTL OT brnaHueB TpybonpoBoga COeANHUTENBbHbIE NEPEMbIYKM
(ona pacxogomMepoB MoA4 NPUCOEOUHEHME TuMa «CIHOBUYY NMBOo
doriaHUOBaHHbIX);

- NepeKpbITb ABMXEHNE XNOKOCTM B MecTe ycTaHoBku [P, ybeanTtbcsa B
NOJSTHOM CHATUM AaBneHus B TpybonpoBoae 1 CNuTb XXUAKOCTb;

- AemoHTmnposatsb [NM1P;

- Ha MNP, d¢dyrepoBaHHbIN ¢hTOpONnacTtomMm, 6e3 3aWUTHbLIX Konew
cpa3y nocrne geMoHTaxa u3 TpybonpoBoAda YCTaHOBUTb CHATblE
nepea MOHTaXOM 3alMTHbIE KONbLA;

- BmecTo [P B TpybonpoBoa yCTaHOBUTL UMUTATOP.

4.2. locne ycTaHOBKN MMmuTaTopa NPOBEPUTb MEPMETUYHOCTb CTbIKOB. [1pn
HeoBX0OUMOCTM 3aMeHUTb NPoKnagku. NMpn OTCYTCTBUM NPOTEYKN BO3-
MOXXHO BKNtoYeHne Tpybonposoga B pabory.

4.3. MNepen ynakoBKOW OYUCTUTbL BHYTPeHHUW kaHan MNP oT oTnoxeHun n
OCTaTKOB XXWOKOCTMW.
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5. BBOA B 3KCMNNYATALUIO

5.1. Npu BBOAE pacxogomMepa B IKCryaTaumnio A0IMKHO BbiTb NPOBEPEHO:
- COOTBETCTBME HarpaBfieHNs CTPesikM Ha Kopryce pacxogomepa Ha-
npaBfeHuIo NOToKa XUAKOCTU B TpyOONpoBoaE;
- COOTBETCTBME [ONWH MPSMOSIMHEMHbIX Y4aCTKOB Ha BXOA4e M BbIxoge
OMP ¢ yyeTOM peBEPCMBHOCTM NOTOKA;
- NPaBUNBLHOCTL MOOKITOYEHUST pacxodomMepa UM B3avMOLEWNCTBYHOLLEro
obopyaoBaHMsl B COOTBETCTBUM C BblIOpaHHON CXeMOW;
- MPaBUNbHOCTb 3a4aHHbIX PEXMMOB paboThbl BbIXOOOB pacXOAoOMepa;
- COOTBETCTBME HaNpPsXXeHUs NUTaHUsa TpebyeMbiM TEXHUYECKMM Xapak-
TepUCTUKaM.
5.2. Pacxogomep npv NepBOM BKIHOYEHUU UK nocrie ANuTerbHOro nepe-
pbiBa B paboTe rotoB K aKChfyaTauum nocre:

- MONMHOrO MNpeKpaLeHns OMHAMUYECKMX FMOPaBIMYECKMX MPOLIECCOB B
TpybonpoBoae, CBSA3aHHbIX C UIBMEHEHMEM CKOPOCTU U pacxoda Xuako-
CTV (MpY ONOPOXHEHUN UMK 3anofHEHUN TpybonpoBoda, perynmpoBke
pacxoga v T.n.);

- 30-M1HYTHOW NpombIBKKM TP NOTOKOM XWOKOCTW;

- 30-MVHYTHOrO Nporpesa pacxogomepa.

5.3. Ana 3awuTbl OT HECaHKUMOHWPOBAHHOIO AOCTyna npu 3KchnnyaTaumm
MOryT OblTb OMNSIOMOUPOBaHbLI HaBEeCHOW MNSIOMOON KPbILWKA Kopryca
©roKa 3NEKTPOHUKN.

Mpu Hanunumn Bannaca HeobxoaMmo onnoMbMpoBaThb €ro 3aaBUK-
KN B 3aKPbITOM MOSIOXEHUMN.
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NMPUNOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

172* >

- 170* -

B3JIET TOP
PACXOIOMEP-CHETHMK
9 anEcTPOMATHTHI

145*

* - CNpaBOYHbIV pas3mep

1 — 6710K an1eKmMpPoOHUKU; 2 — uHOUKamop,; 3 — KHOMKU onmu4ecKkol Kriaeua-
mypbl; 4 — Mecmo MapKupoeKku Mamepuarna 35ekmpodos; 5 — 3awumHoe
Konbuo; 6 — rnepeuyHbIli npeobpasosamesrnb pacxoda; 7 — KlnemMma 3a3eM-

neHusi; 8 — eepmoeeod; 9 — arieKmpoosI.

R . L1*, MM . Macca, He
Dy, mm D*, Mm D17, Mm (c konbLamMu) H, Mu Gonee, Kr
15 39 61 93 240 3,5

Puc.A.1. Buag pacxogomepa Dy10, Dy15 (nog npucoegmHeHue Tuna «CoHABUYY,
C 3alWUTHBIMW KONbLIAMMN).
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170* 172*

B3JIET TOP

PACXO[IOMEP-CHETUMK

@ ANEKTPOMATHUTHBIA @

1 145+

7 OO G :

L1*

* - CNpaBO4HbIN pasmep

1 — 6710K 31eKMpPOHUKU, 2 — UHOUKamop, 3 — KHOMKU onmu4yecKkou Kraeua-
mypbl; 4 — Mecmo MapKupoBKU Mamepuarna 35ekmpodos; 5 — 3awumHoe
Konbyo, 6 — nepsuyYHbIl rpeobpaszosamerib pacxoda; 7 — 8UHM KPerneHUs
3a3emsisarueao npoeooHuUkKka; 8 — eepmossod; 9 — anekmpodsbl; 10 — ecrio-
Moz2amernbHas ornopa; 11 — anemeHmM KpenneHuss 3awjuUmHo20 KOJfibya,
obecriequgarowull anekmpu4Yyeckull KOHmakm Kopriyca pacxodomepa c pa-

6oyel XudKoCcmbHo.
Dy, Mm D*, MM D1*, Mm L, mwm L1*, mm H*, Mm Hgﬂggjc'é’e
Y ’ ’ (6e3 koneu) |(c konbUamm) ’ . ’
20 50 100 142 150 270 5,6
25 58 110 192 200 280 6,2
32 65 130 192 200 290 7,7
40 75 140 192 200 300 8,6

Puc.A.2. Bug pacxopomepa Dy20-40 (dpnaHuoBaHHbIN, C 3aMTHBIMU KOSbLia-
MM).
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170* 172*

B3JET TIP

PACXOAOMEP-CYETYMK
@ ANEKTPOMATHUTHBI @

145

"OJ[OM O«

- B| D* D1

* - CNpaBOYHbIV pas3mep

1 — 6710K 231eKmMpPOHUKU; 2 — uHOUKamop,; 3 — KHOMKU onmu4ecKkol Kriaeua-
mypbl; 4 — MECMO MapKUpOBKU Mamepuarna 351ekmpooos; 5 — 3awumHoe
Konbuo; 6 — nepsuYHbIl npeobpaszosamerb pacxoda; 7 — 8UHM KperisieHus
3a3emrisroue2o rnPoeooOHUKa; 8 — eepmoeeod; 9 — anekmpookl; 10 — ecro-
Moz2amesribHass ornopa; 11 — anemMeHmM KperneHus 3auumHo20 KoJslbya,
obecnequsarowuli 3IEKMPUYECKUU KOHMaKm Kopriyca pacxodomepa ¢ pa-
boyeli xudKocmabio.

L*, MM L1*, Mm Macca,
Dy, Mm D*, Mm D1*, Mmm ’ ’ H*, mm He bOonee,

(6e3 koneu) | (c konbLamm) .
50 87 155 192 200 315 10,1
65 109 175 192 200 325 11,5
80 120 190 192 200 340 13,6
100 149 225 242 250 370 19,7
150 202 290 262 270 430 33,2
200 258 358 322 340 493 52
300 362 475 482 500 607 98

Puc.A.3. Bug pacxopomepa Dy50-300 (dpnaHuoBaHHbIN, C 3aWUTHBIMU KONb-

uamm).
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7o 17

=

P
} / B3NET TaP
- PACKO QO MEP-CHETAR ~

"f" aneEoua e D)

*_

CNpaBOYHbIN pasmep

1 — 6510K 35IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ornmu4eckol Kria-
suamypebl; 4 — nepsuyHbIU rnpeobpasosamesi pacxoda;, 5 — wmyuep
pe3bbosol; 6 — 2alika wnuyesasi (HakudHasi)**; 7 — Kofbyo yrniomHu-
mernbHoe™ ; 8 — wmyuep omeemHbIl KOHUYecKul™*; 9 — auHm Kperinie-
Hus 3a3emrisrou,eao nposodHuka; 10 — eepmoesod; 11 — anekmpoobi.

** . U3 KOMMJIEKTa MOHTaXHbIX YacTen

Macca,
Dy, Mm D*, Mmm L*, Mm L1*, Mmm H*, Mm He Oonee,
Kr
15 21 141 171 245 3,80
32 37 186 224 275 7,60
50 55 222 266 285 11,0
80 87 262 322 320 14,5
Puc.A.4. Buag pacxogomepa nuweBOro ucnosiHeHusa (pesnbosoe npucoegm-

HeHune).
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r{BHBRAARAE
XS2

Hacmpotika

N olo
FU1
Pa6oma 1A SK3 SK2 SK1 LI 3
A nA MmA 1
sl ] = (= (=
£ < Co||co||cDo
Ct w = =
e % é é I:l Bbixo0-2 Bbixod-1 KHonka
S-48
RS485 [ 1ololo ol|o|o|olo|o

XT6  XT5 XT4

Xt O|O]| X1

DIR+
DIR -

TSOUT+
TSOUT-

-24B+

Mumarue

FU1 — npedoxpaHumerns 1 A no uenu =24 B;

J1 — KOHmakmHas napa paspeweHusi MoouguKayuu KanubposoyHbIX napamem-
pos;

SK1 — nepeknodyamerns ycmaHo8KU pexuma pabomsbi 8xoda ynpaeneHus;

SK2 — nepeknoyamernb ycmaHo8KU pexuma pabombi OKOHEYHO20 Kackada yHU-
gepcaribHo20 8bixo0a Net;

SK3 — nepekrnoyamerns ycmaHOBKU pexuma pabombl OKOHEYHO20 Kackada yHU-
eepcarsibHoe20 8bixoda Ne2;

SK4 — nepeknrodamerns pexumos «Cepsucy - «Pabomay,

XT1 — knemmMHasi Korio0Ka noOkKmoYeHUs kabens numaHust =24B;

XT2 — KrnemMMHasi KoriloOKa MmoK0o8020 8bIX00a;

XT3 - knemmHasi korioOka uHmepgetica RS-485;

XT4 — knemmMHas kosio0ka exo0da yripaesieHus;

XT5 — knemmHas Konodka yHueepcarbHo20 8bixoda Ne;

XT6 — knemmMHas kosilodka yHueepcasibHo20 ebixoda Ne2;

XS2 — knemmHasi KoroOka nodkmnodeHuss Modyss Ethernet unu Profibus .

Puc.A.5. Bua komMyTaunMoHHOM NnaTbl.
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1 — ceemoduodbl;
2 — KOHMakKkmHasi Kosio0ka 05151 nodknoYeHus1 kabersnsi uHmepgelica Ethernet;
3 — mexHo102u4YeCKUl pasbem.

Puc.A.6. Bug mopynsa Ethernet (yctaHoBneH Ha KOMMYTaUMOHHYIO NnaTy).

Kabenb wuHTepdgenca Ethernet moxeT cHabxaTbCa pas3bemMom
RJ45, nogknto4aeMbiM K CETU UM NePCOHaNbHOMY KOMMbIOTEPY.

B Mapk1MpoBKa KOMMY-
TaUNOHHbIX 311EMEHTOB
pasbema RJ45

1 8
KoHTaKTbI
Pasbem RJ45
B Tabnvua KommyTa- Llenb | Pasvem
NoAKMoYeHne K

MM curHanoB B kabene M?]nyﬂﬂ noaKnioueHMe ofKnyeHne
Ethernet npu nogknto- Ethernet K ceTh nepcoHanbHoOMy
YeHUM K CeTU N Nepco- KOMMbOTEPY
HarnbHOMY KOMMbIOTEPY TX+ 1 1 3

TX- 2 2 6

RX+ 3 3 1

RX- 4 6 2
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1 — c6emoouoosbi;

2 — nepeknyYyamenb mepmMuHamopa;

3 — KOHMakmHasi Koriodka 05151 nodkno4YeHuUs1 kabenss uHmepghedica Profibus;
4 — mexHOosI02UYeCcKUl pa3beM.

Puc.A.7. Bug mopynsa Profibus (yctaHoBneH Ha KOMMYTaUMOHHYIO NnaTy).
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NMPUNTOXEHUE B. KoHCTpyKUMM ANSA yCTaHOBKU pacxofoMepoB B
TpybonpoBoa

1\4
\

1 2
‘ HarpaeneHue

rnomoka

—

T
i

1 — KOHYCHbIlU nepexo0d; 2 — npsIMonuHelHbIl ompe3ok mpybbl; 3 — npurie-
earowut ¢naHey, 4 — OMP (2abapumubiti umumamop [I1P); &5 -
anekmpu4eckue rnpo8oOHUKU Ornsi coeOuHeHus kopryca SMP ¢ mpyb6orpogo-
oom.

Puc.b.1. CoopHoO-cBapHasa KOHCTPYKLUMA AN MOHTaxa B TpybonpoBopa pac-
xopgomepoB Dy10, Dy15 (noa npucoeanHeHne Tuna «CaHABUYY).

Ta6bnuua b.1. Paamepbl cO0pHO-cBapHOM KOHCTpYKuuu ansa SMP Dy10,
Dy15 ¢ 3aWwmTHBLIMU KONbUamu [Mm]

D, D,/ D,» L* L* L* Lo* L Mpum.
20 299
25 359 o
32 329

10 83 78 78 239
40 359 o
50 389 o
65 439 o
20 324
25 384 o
32 354

15 83 103 78 264
40 384 o
50 414 o
65 464 o
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* - cnpaBoYHble pa3mepbl 6e3 yyeTa TEXHONOrMYECKUX JOMYCKOB

** - nepexopn unarotaBnmBaeTcAa U3 OBYX KOHUEHTPUYECKMX nepexoaoB no

TOCT 17378-2001 ncnonHeHus 1.

Mpn MoHTaxke OMP uncnonb3yrTCca Nnockue npuBapHble dnaHubl
ucrnonHenuns 1 (c coeamHutenbHbiM BbicTynom) FOCT 12820-80 Ha
pasnenue 2,5 MMa:

[10 BbINOMHEHUS CBapOYHbLIX paboT npousBoauTca AopaboTka
dnaHueB, KoTopas 3akfiloyaeTcsd B BbIMOMHEHUN pe3bbOBOro OTBEp-
ctma M5 Ha uMnMHOpUYeckon MOBEpXHOCTU dnaHua Ans ukcauum
31eKTpMYeckoro npoBogHuka (puc.b.2).

D, | D6, | h2, |db, 3
4——— aroTtoBKa
MM MM MM MM

dnaHeu 1-20-25 C125

; 10|35 H1212,540.2| 26 |r50112820-80

h2 -

dnaHeu 1-20-25 C125

w
S|mIrT ® 15 (40 H12|2,540,2| 26 |BTanel F20-2°

12&51
|

)

HopaboTka

M5-7H

Puc.b.2. lopabotka chnaHueB no NOCT 12820-80 ucnonHeHna 1 ansa ycra-
HoBku AMP Dy10, Dy15.

AOna ceapku dnaHues nogq OMP Dyl0, Dy15, ykasaHHbIX Ha
puc.b.2, ¢ TpybonpoBOAOM AOMXKHbI WMCMNOMb30BaTbCA MNepexoaHble
natpybku (puc.b.3) ¢ onMHOM He MeHee OfIMHbI NPAMOSIMHENHOTO y4va-
cTka (cm. Tabn.1).

Mocne ceapku pnaHua c natpybkom nposoautcs obpaboTka rno-
BEPXHOCTU, NpurerawLlen K pacxogomepy, B COOTBETCTBUMN C puc.b.4.
Ceapka naTtpybkoB ¢ TpybonpoBOAOM BbINOSTHAETCH BCTbIK.
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Dy, mm d1, mm d2, mm d3, mm C, MM L, Mmm L1, Mm
10 11,6 26 17 75 40
0,5“‘0,5
15 15 26 21 100 65

Puc.B.3. Bug n pasmepbl nepexogHbix natpyokos Dy10, Dy15.

3£0,2»

A

/ﬁlnaHeu
CpapHoW Wwos

v

\

YN

[NepexoaHbIn
natpybok

Puc.B.4. Bug cBapku c¢onaHueB Dy10, Dy15 ¢ nepexoaHbIM NaTpyoKoMm.
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HaripasJsieHue
rnomoka

——

| AN

I
1117
| N
-
Z

A

-
*
Y

1 — KoHUeHmpu4deckul rnepexol; 2 — npsMOUHeUHbIU Ompe3oK mpy-
6b1; 3 — npoknadku, 4 — npunezarowul pnaHeu, 5 — pnaHyo8aHHbIl
[P (2abapumHsbit umumamop [1l1P); 6 — anekmpudyeckue rnepembidku
05 coeduHeHus ¢hriaHuee SMP u mpybornposgoda.

Puc.b.5. CoopHoO-cBapHas KOHCTPYKLMA ANA MOHTaxa B TpybonpoBoa pac-
xopomepoB Dy20-300 (dpnaHUOBaHHbIX).

28



Tabnuua b.2. Paamepbl c60pHO-CcBapHOM KOHCTPYyKUumun ans AMP

Dy20-300 [mM]

L* Ls* L*
Dy Dy1/ Dy, c3aw. |6essaw,. | Li* Lo* c3aw,. |6e3saw.| ca3aw. |6essaw. | [IPUM.
KonblLamu| Kkonew KonblLamu| Konew |konbuamu| konew
25 422 414
32 422 414
40 422 414
20 50 150 142 124 | 84 362 354 452 244
65 592 584 *x
80 602 594 *x
32 512 504
40 512 504
50 542 534
25 65 200 192 149 | 99 452 444 632 674 =
80 692 684 *x
100 702 684 *x
40 567 559
50 597 589
32 65 200 192 184 | 119 507 499 617 609
80 747 739 *x
100 757 749 *x
50 702 694
65 722 714
80 732 724
40 100 200 192 229 | 149 582 574 862 854 =
125 902 894 *
150 846 838 *
65 814 806
80 824 816
50 100 200 192 285 | 185 674 666 834 826
125 874 866
150 824 816
80 944 936
100 954 946
65 125 200 192 360 | 230 794 786 994 986
150 944 936
200 984 976
100 1074 1066
125 1114 1106
150 1174 1166
80 200 200 192 435 | 275 916 908 1104 1096
250 1354 1346 *
300 1324 1316 *
350 1614 1606 *
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MpogomnxeHune Tabn. 6.2

L* Ls* L*
Dy Dy1/ Dy, C 3alLll. 6e3 3au,. L,* Lo* c3aw. |6e3saw.| casaw. |6essaw. | [lpym.
KomnbLiamu Konew, konbuamu | korey | konbuamu | koneuy
125 1324 1316
150 1384 1376
200 1314 1306
100 250 250 242 535 | 335 1124 1116 1404 1396
300 1404 1396
350 1824 1816 *
400 1824 1816 o
200 1844 1836
250 1924 1916
300 1844 1836
150 350 270 262 795 | 495 1564 1556 5004 1996
400 2004 1996 *
500 2604 2596 o
250 2420 2406
300 2420 2406
200 350 342 324 1050 | 650 2042 2028 2500 2486
400 2500 2486
500 3100 3086 *
350 3491 3473
300 400 503 485 1565 | 965 3033 3015 3491 3473
500 4091 4073 **

* - CcnpaBOYHbIe pa3mepbl oes3 ydyeTa TEXHOJI0MTM4eCKMX 0onyCckoB

*%

- nepexon mn3rotaBniMBaeTcAa M3 OBYX KOHUEHTPUYECKMX nepexoaoB Mno

FOCT 17378-2001 ucnonHeHunda 2.

Mnockue npusapHble dnaHubl no NOCT 12820-80 mncnonHenus 1,
nocTaBfsieMble B COCTaBe KOMIMIEKTa NPUCOEANHUTENBHOW apmaTypbl,
nogsepratoTca gopaboTke Mo BbINOMHEHWIO pe3bboBoro oTBepctus M5
Ans pukcauum anekTpuyecKkoro npoBOoLHMKA Ha UWMANHOPUYECKOW MNO-

BepxHOCTU dpriaHua (cm. puc.b.1).
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NMPUNOXEHUE B. Cxembl BbIXOoA0OB U BXoAa

B.1. YHMBepcanbHble BbIXoAbl

Ans obecneyeHnss CONPsKEHUSA € pasnNMYHbIMU TUNaMU NPUEMHU-
KOB OKOHEYHble Kackaabl BbIXo4oB 6roka anekTpoHuku (puc.B.1) moryt
paboTaTb Kak Npy NUTaHUU OT BHYTPEHHEro Pa3Bsi3aHHOrO MCTOYHWUKA
NUTaHns (aKTUBHbIM PEXNM), TaK U OT BHELIHEro WCTOYHWMKA NUTaHWA
(maccuBHbIM pexuMm). TunoBasi NOCTaBka — NACCUBHbBIA pexuMm paboTbl
OKOHEYHbIX KackagoB.

SK2
+3.3V (SK3) GND
1[4
2l ~fs [ oV
ON 100
330
100
TSOUT+
| : o o
1 4 (DIR+)
y —_—
—_—
2 q 3 -1
1Kk TSOUT-
(DIR-)

Puc.B.1. Cxema OKOHEYHOro Kackaga yHMBepcasbHbIX BbIXOOO0B.

B aKTMBHOM pexume HanpsbkeHue Ha BbIXOAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTByHLlee YPOBHIO BbICOKMM B normyeckom
pexume MoxeT ObiTb oT 4,5 go 5,0 B. MNpun Hannummn nmnynbca u npu
ypoBHe HU3KUM B NOrMYeckoM pexume — HarnpsbkeHue Ha BbIXOAe He
bonee 0,5 B. PaboTa BbIxofa B aKkTUBHOM peXunme JONycKaeTcs Ha Ha-
rpy3Ky c conpoTtumBrieHnem He meHee 1 kKOwm.

MoakntoyeHne OKoHeYHoro kackaga Bbixoda Nel (Bbixoga Ne2) k
BHYTPEHHEMY UCTOYHMKY nNuTaHus + 5 B ocywiectBnseTcss ¢ NOMOLLbHO
nepekntoyatena SK2 (SK3) Ha KoMMyTaLMOHHOW nnaTe.

B naccnBHOM pexume gonyckaeTcsl NUTaHue OT BHELUHEro UCTOoY-
HWKa HanpshkeHnem noctosiHHoro Toka Ao 30 B, ponyctumoe 3HayeHune
KOMMYTMPYEMOro ToKa Harpysku He 6onee 200 MA.

[AnuHa nuHUmM cBA3M ans yHMBepcarnbHbIX Bbixogos — 4o 300 m.
B ckobkax ykasaHbl 0603Ha4eHns curHanos Bxoga Ne2.
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B.2. TokoBbI¥ BbIXop,

TokoBbIN BbIXxog 6noka 9nNEeKkTpoOHMKM B AuanasoHax paboThbl
(0-20) MA nnu (4-20) MA MoXeT paboTaTb Ha Harpyaky COnpOTUBIIEHU-
eMm o 1 kOwm, B ananasoHe (0-5) MA — go 2,5 kOwm.

JonycTumas onuHa kabens cBs3vM MO TOKOBOMY BbIXoZy onpege-
NSieTCst CONPOTMBNEHMEM NIMHUN CBS3W. [py 3TOM cyMMa BXOOHOrO CO-
NPOTUBIEHNS MPUEMHMKA TOKOBOIO CUrHama v COMpOTMBIIEHUST NUHUN
CBSI3W He JOJSKHa NPEeBbIWAaTh YKa3aHHOro CONPOTUBIEHUS HArpy3Ku.

[NnTaHMe TOKOBOro BbIXOAA OocyLllecTBNAeTCcA OT ralibBaHU4eCKu
pa3BA3aHHOIo MCTOYHUKa BTOPUYHOIO NMTaHnAa pacxogomMmepa.

XT2

K npuemHuky
MOKO0B8020 cuzHarna

1 I+ _>}

2 I- —

Puc.B.2. Paszbem XT2 ToKkoBOro Bbixoga pacxogomepa.
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B.3. Bxoa ynpaBneHus

Cxema Bxoga ynpaBrieHusi npueeaeHa Ha puc.B.3.

SK1 OFF GND

+3.3V 4

3 1 _*V
oN 330

330

330
— BUTTON

(31: /) Vs

2 GND

Puc.B.3. Cxema BXogHOro Kkackaga pacxogomepa.

Mpn HaxoxaeHun nepekntodaTens SK1 B nonoxeHun «OFF» (nac-
CVBHbIA PEXMM) B KayecTBe YNpaBnsioLero curHamna Ha Bxog B uenb
BUTTON-GND pomxHbl nogaesaTtbcs umnynbcbl Toka (0,5-20) MA.

B aktmBHOM pexume paboTbl Bxoga (nepekntovatens SK1 Haxo-
antca B nonoxeHnn «ON») ynpaBnsaoLwWwmMi curHan MoxXeT Takxke op-
MupoBaTtbcHa 3ambikaHneM KoHTakToB BUTTON-GND (Hanpumep, ¢ no-
MOLLIbKO KHOMKKW) NpW CONPOTUBIEHUN BHELHeN uenu He 6onee 50 Om.

B oboux cnyyasx obecneuMBaeTcsa ranbBaHMYecKasi pasBsA3ka
BXOOHOW Lenu.

im ter.xxx docl.18
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