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PykoBoacTBo no akcnnyatauun COOEPXUT TEXHUYECKUEe AaHHble, onucaHue
npuHUMna encTBnUs 1 YCTPONCTBA, a Takke CBEAEHUs, HeobxoanMble AN NpaBunb-
HOW 3KcnnyaTaummn gatymkoB gaeneHnst AuM-12H n 3uU-12HS.

PykoBoAcTBO Mo aKkcnnyaTaumMmu pacnpocTpaHseTcs Ha patdmkn QHU-12H n
OHN-12HS 06LLENPOMBILLNEHHONO WCMOMHEHWS, W3roTaBNMBaeMble ONA  HyX[J
HapPOAHOro XO35MCTBA, Ha OAaTYMKM UCNONHEHNS AN paboTbl B B3pbIBOGE30MaCHbIX
1 B3PbIBOOMACHBIX YCINOBUSX.

Mpocum yyecTb, 4TO NOCTOSAHHOE TEXHUYECKOE COBEPLUEHCTBOBaHUE OATYMKOB
JaBneHus MOXeT NPUBECTU K HENPUHLIMNNANbHBLIM PACXOXAEHUAM MeXAY KOHCTPYK-
Lmen, cxemon aatymka u TEKCTOM COMPOBOAUTENBHON JOKYMEHTaLNUN.

1 OINMUCAHUE N PABOTA

1.1 HasHauveHwue

1.1.1 Oatumkm pgaBnenunst SHN-12H n SHUN-12HS (pnanee gatyvkm) npegHasHa-
YeHbl AN naMepeHuii n3dbiTouHoro aaenenus (OW), abcontoTHoro aaesnerHus (OA),
paspexeHnus (OB), n3bbiTouHoro fasneHus-paspexeruns (ONB), rmapocTaTtnyeckoro
pasnenuna (O, pasHoctn gasnenun (OO). Paboune cpedbl — XMAKOCTU U rasbl.
[aTtumkm npegHasHayveHbl NS HenpepbiBHOrO Nnpeobpa3oBaHus n3mepsemMon Benu-
Y/HbI B YHUULIMPOBAHHbIN TOKOBbIN BbIXOAHOW CUrHan uwnu unudgpoBon curHan Ha
6a3e HART-npoTokona. [latunku npegHasHadeHbl ansa paboTkl B CUCTEMax aBTOMa-
TUYECKOro KOHTPOSSA, PerynMpoBaHUS W yrnpaBiieHUs TEXHOMOrMYeckMun npouec-
camu B pasnnyHbIX OTPACHAX NPOMBbILLIIEHHOCTU.

OHWN-12H 1 3HU-12HS — moandukaums Moaenen 4aTtynkoB C LUMPOKUMUN BO3MOXK-
HocTAMM KoHurypupoaHus no HART-kanany (HART-npoTokon — onuuoHanbHo).

1.1.2 fat4nkn npegHa3HayeHbl Ans NPMMEHeHUs B 9HepreTuke, cuctemax 6es-
OMnacHOCTW TpaHcnopTa, aBuauumn, HedpTerasoBow oTpacnu 1 Apyrux oTpacnsax npo-
MbILUMEHHOCTU, B TOM YMCIE€ XMMUYECKON NPOMBbILLNIEHHOCTU. [aTtynkn umeroT aHa-
NOroBbIV BbIXOAHOW curHan ¢ umdpoBbiM curHanoMm Ha 6ase HART-npoTtokona
(HART-npoTokon — onumoHaneHo) (CM. npunoxenne b tabnuua b.4).

[aTymk MOXeT MCnonb30BaTbCs B Cryyae, ecnm ecTb He06X0AMMOCTb yaaneH-
How cBs3un ¢ gatymkom no HART-kaHany kak B TO4YEYHOM pexmMe, Tak U B CETEBOM.
OTO No3BONSET CTPOUTL COBPEMEHHbIE CUCTEMbI KOHTPOSA, aBTOMAaTUYeCKOro pery-
NMpOBaHMA M KOMMepyeckoro ydeta. [lporpamMmmHoe obecneyeHve nossonseT
HacTpauBaTb, 06CNyXMBaTb U NepekntoyaTh Ananas3oHbl U3MepeHNs gaTyvka.

Hatumkm ncnonHenmn 6e3 HART-npoTtokona (cMm. npunoxexne b tabnuua b.4)
MMEIOT TOJIbKO aHanoroBbIf BbIXOAHOW curHan. JInHenka moaenen aatyvMka nos3Bo-
nseT nopgobpaTtb HeobxoouMbIN Npefen M3MepeHus C BO3MOXHOCTbIO MnepeHa-
CTPOWVIKM Ha HECKONbKO CTaHAapTHbIX PAAOB npeaena namepenns. Mo 3anpocy no-
TpebuTens gaTynk MOXeT ObITb HAaCTPOEH Ha HEeCTaHAapPTHbIE HWXHWUA U BEPXHWUIA
npegensl uamepexHusi. HectaHaapTHbIM Npefen n3mepeHus OyaeT coxpaHeH B na-
MSATV JaTyvka B Cryyae nepeHacTpPOMKM Ha CTaHO4apTHbIN npeaen namepenus. MNpu
M3roTOBMNEHNN JaTynka eAMHULbBI M3MEePeHNs HacTpamBaloTCs B COOTBETCTBUM CO
CTPOKOW 3akasa. B ganbHenwemM npu akcnnyataumm OTCyTCTBYET BO3MOXHOCTb KOH-
uUrypupoBaHus garyvka.

1.1.3 [laT4mkn umetoT UcnosnHeHus ans paboTbl BO B3pbiIBO6E30NacHbIX 1 B3pbl-
BOOMACHbIX YCIIOBUSAX, B TOM YACME BO B3PbIBOOMACHbIX ra30BbIX U MbINEBbIX Cpeaax
NOA3EeMHbIX BblIpaboTOK LWaxXT M UX HA3EMHbIX CTPOEHWUIN, OMACHbIX MO PYAHUYHOMY
rasy w/wnu roptoden neinu (cm. Tabnuuy 1.1).
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1.1.4 OaTymkm npegHasHayeHbl Ans U3MepeHusl AaBneHus U nepenaga aaene-
HUS cpefl, NO OTHOLLEHMIO K KOTOPbIM MaTepuarbl, KOHTaKTUPYOLLNE C U3MEPSIEMON
cpenon, ABnsATCS KOPPOINOHHOCTOMKUMM.

1.1.5 B HacToswem P3 ncnonbayotcsa cneayowme ob603HaqeHns:

—  Psmax — MakcumarnbHbIi BEPXHUW Npefen W3MepeHus aatyuka,
kMa (MMa);

—  Pumin — MUHMManNbHbIA  HWKHUA  Npeden  UM3MepeHus  gaTyuvka,
kMa (MMa);

— Ps — HacTpoeHHbIN BepxHUA npeaen namepenus, klfla (Mra);

— Puw — HacTpoeHHbIV HWXHWUIA Npeaen namepenus, klMa (MMa);

—  Panan.max = Ps max — Pu min — MakcuManbHbIn ~ AnanasoH  M3MepeHus
Aaryuka, klMa (MMa);

—  Pauan.min = K-Pguan.max — MUHMMarbHbIA Mana3oH U3MepeHns gaTumka
1/25, xMa (MMa);

— | — Tekyllee 3Ha4YeHMe BbIXOAHOIO curHana, MA;

— P — Tekyuyee 3HayeHne namepsiemon sennyntel, klla (MMa);

— |z — BepxHee npeenbHble 3HAYEHUSsT BbIXOQHOTO curHana, MA;

—  lw — HMXHee npefenbHoe 3HadYeHne BbIXOOQHOrO curHana, MA;

— Tn— Bpemsa NnepexogHoro npotecca, Mc;

— Ui — 3Ha4yeHne MakcumarnbHOro BXo4HOro HanpsikeHus, B;

— |y — 3Ha4eHne mMakcMMarnbHOro BXOAHOMo Toka, MA;

— Li — 3HayeHne MaKkcMManbHOW BHYTPEHHEN MHOYKTUBHOCTU, MKl H;

— Ci — 3HayeHne MakcumarnbHOW BHYTPeHHeN émkocTu, Nd;

— Pi — 3HauyeHne makcMmMmanbHOW BXOQHOW MOLWHOCTH, BT.

1.2 TexHu4YecKue OaHHble

1.2.1 Jatumkn 3HU-12 gormkHbl COOTBETCTBOBATbL TPEOOBAHWMSIM HACTOSILLUX
TEXHUYECKNX ycrosum TY 4212-013-59541470-2016, [OCT 22520-85,
FOCT P 52931-2008.

Jatunkn aBna0TCA MHOronpeaenbHbIMU C BO3MOXHOCTbIO KOH(PUTYpUPOBaHUSA
MexaHnyecknumu nepekntoyatenamm n no HART-npoTtokony (HART-npoTokon — on-
unoHanbHo). [Ons paTtumkoB 12H KOMNNEKT KOHCTPYKTOPCKOW OOKYMEHTauun
BBMB241-03.00, ansa gatumkoB 12HS BEEMB241-04.00.

1.2.2 [laTymKku C NCMOSTHEHNEM MO B3PbIBO3ALLNLLEHHOCTM COOTBETCTBYHOT Tpe-
6oBaHuam FOCT 31610.0-2019, N'OCT IEC 60079-1-2013, NOCT 31610.11-2014,
FOCT 31610.26-2016, OCT IEC 60079-31-2013.

B 3aBucumocTu oT mogudmkaumum, namepsemon usnyeckorn BeNNYMHbI U No
BMOY B3pbIBO3ALUMLLIEHHOCTU AATYMKM MMEKT WCMOMHEHWS!, NpUBEAEHHbIE B Tab-
nmue 1.1.

Oatumkm 12HS-Exd umetoT B3pbiBoGE30MACHbBIN YPOBEHb B3pPbIBO3ALLUTHI,
obecrneyvBaeMbiil B3pbIBO3ALLUTON BUAA «B3PbIBOHEMPOHML@aeMas obonodkay anga
B3PbIBOOMACHbIX Fa30BbIX Cpea, KpoOMe MoA3EMHbIX BbIpabOoTOK LWAXT U UX Ha3EMHbIX
CTPOEHMIA, ONACHbIX MO PYAHUYHOMY rasy.

Oatumkm 12H-Ex umeloT Bua B3pbiBO3aWmThl «McKpobesonacHas anekTpuye-
ckasl uenb «i» u/vnu «3awmuta oT BOCMITAMEHEHMUS MbIM 0BONOYKON» C YPOBHEM
B3pbIBO3aWnThl "0co60B3pbIBOOE30NaCHbIN" AN B3pbIBOOMACHBLIX ra3oBbIX W/Unu
NbINEBbIX Cpef, KPOMe MOA3EMHbIX BbIpabOTOK LUAXT U UX HA3EeMHbIX CTPOEHWH,

OnacHbIX MO PYAHUYHOMY rasy WU/UIu roproyel nbinu.
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Oatunkn 12HS-Ex nmetoT BUAbl B3pbIBO3aALUTLI «MCKpobe3onacHas anekTpu-
Yyeckas uenb «i», W/Unn «3awwmTa oT BOCMNAMEHEeHWS Nbinn 060M0YKON» C YPOBHEM
B3PbIBO3aLLMThLI "0CcOO0B3pbIBOGE30ONACHBLIN" AMs B3PbIBOOMACHbLIX ra3oBblX W/Mnn
NbiNeBbIX Cpef, KpoMe MOA3EMHbIX BbIpabOTOK LUAXT U UX Ha3eMHbIX CTPOEHWN,
OMacHbIX N0 PYAHUYHOMY rasy u/vnun roproyen nbinu.

Oatunkn 12HS-Exdia nmetoT BuAbl B3pbiBO3aLLMTbI «McKpobe3onacHas anek-
Tpu4eckas uenb «i», nunm «B3pbiBOHeNpoHuLaemas obonoyka», nunum «sawmra ot
BOCMNMaMEHEHNs MblM 06GOMOYKON» AMS B3PbIBOOMACHBIX ra3oBbiX W/WAW MblEBbIX
cpen, KpoMe NOA3EMHbIX BbIPabOTOK LWAXT U UX Ha3eMHbIX CTPOEHWI, ONacHbIX No

PYAHWYHOMY rasy u/unu roptoyen nbiiu.

Tabnuua 1.1 — McnonHeHus gatyvka nNo B3pbliBO3aALLMLLEHHOCTU

WcnonHeHue MapKMPOBKa NCHONHE- HaumeHoBaHue Martepwman no-
no B3pbIBO- sz ng B3pbIBO3ALLY- MCMONHeHnUs no NpumMeHsiemocTb B neBoro Kop-
3aluLIeHHo- euzoc-m B3pbIBO3allUMLLEH- | OKpYXKalollei cpefe |myca anekTpo-
cTU w HOCTH HUKKN
MapKkvipoBKa B3pblBO3a- _ | BapbiBo6esonacHble ra-
12H WKNTbI Oﬁmen;;%ngblmneH 30Bbl€ 1 MbifeBbIE
OTCYTCTBYET cpeabl
OExia IIC T4 Ga X, B3§‘°'B°°":°”‘;'ecgz3°' noneBo Kop
Ex ta llIC T200135°C Da X BbIE 1 MbINEBbI Abl, -
20 M;ﬁ%ﬁ?ﬁ;gng::g KpOME NoA3EMHbIX Bbl- | NYC 1 KpblLlUKa
12H-Ex OEx ia lIC T5 Ga X, Lenb W1nu 3aluuTa pa60TOK waxt un VI)E OTCYTCTBYIOT
Ex ta IlIC T20090°C Da XY | o1 gocninameneruns | HEEMHBIX CTPOGHUM,
0BONOYKON onacHbIX NO pyAHUY-
OExia llIC T6 Ga X, nbnm HOMY rasy u/unm ropto-
Ex ta IlIC T20085°C Da X Yel nbinu
MapKvpoBKa B3pbIBO3a- _ | BapbiBo6€e3onacHble ra-
12HS WUTbI Oﬁmenzc;ngblmneH 30Bbl€ U MblfeBble
OTCYTCTBYET cpeabl
1Ex db IIC T4 Gb X B
12HS-Exd | 1ExdbIICT5 Gb XD | - -PmortrPortia:
1Ex db IIC T6 Gb X
OEx ia lIC T4 Ga X, " 5
Ex ta llIC T200135°C Da X §ﬁiﬁ£§32§f§§"
i — antMuHne-
12HSEx | g (I)E>I<H|Ca _IIEC ;g"c(;:aD); X | e wunm sawwra BapbiBoonackbie raso- [ o oo (no
~ 200 OT BOCMIaMeHeHus! | Bble 1 Nbinesble cpeabi, YMONJaHMIO):
OExialIC T6 Ga X, Nblan oboroykoit | KPOME NOA3EMHbIX Bbl- |~ .
Ex ta IIC T20085°C Da X PaBOTOK LaXT 1 ux HepXXaBeto
1Exdb IIC T4GD X, | YHUBEpCanHoe vo- | pasemmbix crpoenmi, |27 CTae (koA
OExia llIC T4 Ga X, NnornHeHune: NCKpo- OMaCHBIX MO PYAHNY- KH10)
Ex ta IlIC T200135°C Da X | GesonacHasi anek- | nomy rasy u/unu ropto-
1Ex db IIC T5 Gb X, Tpudeckas uenb Yel Nbinu
12HS-Exdia 0OEx ia lIC T5 Ga X, wvnn B3pPbIBOHE-
Ex ta llIC T20090°C Da XV | MPoHMLaemas ofo-
noyka, uvnu 3a-
1Ex t_jb IIC T6 Gb X, LMTa OT BOCNName-
OExia llIC T6 Ga X, HeHVs nNbinu 060-
Ex ta IlIC T20085°C Da X TIOYKO
PyAru4Hoe uenon- B3pbiBoonacHble raso
12HS-RB PB Ex db | Mb X HEHNE: B3pbIBOHE- Bble U Nblnesble cpeabl
npoHuuaemas 06o- TONbKO HEpXa-
noA3eMHbIX BbIpaboTok
J104Ka BetoLan cTanb
Pynruaroe vcron- | aXT Y X HA3EMHEIX (obsizaTeneH
H}éque' nckpobes- CTPOCHIM, OTACHBIX 1O kog KH10)
12HS-RO PO Ex ial Ma X onaCHéﬂ 3n‘:e|<r s | PYAHMdHOMY rasy n/vnun
qeckas u,enbp roproyen noinu
Y BazoBoe 1cnosnHeHme. VIHOi TMR MapK1POBKM MO 3anpocy.
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MpopomxeHve Tabnuubl 1.1

CneuvarnbHble YCroBUS NTPUMEHEHUS:

1. Ans ucnonHenunin 12H-EX, 12HS-Exd, 12HS-Ex, 12HS-Exdia c TeMnepaTypHbIMK knaccamu T4 unm
T5, a Takke Ana ucnonHenun 12HS-RB, 12HS-RO pguanas3oH TemnepaTypbl OKpyXalollen cpefpbl:
MUHYC 60 < Ta < nntoc 80 °C.

Onsa ncnonHennn 12H-Ex, 12HS-Exd, 12HS-Ex, 12HS-Exdia ¢ TemnepatypHbiM kraccom T6 avana-
30H TeMMepaTypbl OKpyxatoLen cpebl: MuHyc 60 < Ta < nntoc 75°C.

2. Ansa ncnonHenunn 12H-Ex, 12HS-Ex, 12HS-Exdia, 12HS-RO napameTpbl Uckpo6e3onacHOCTu:
Ui <28 B, Ii <120 MA, Li < 10 mklH, Ci < 1100 nd, P; < 0,84 Br.

3. Ans ucnonHexuin 12H-Ex, 12HS-Ex, 12HS-Exdia, 12HS-RO: anekTpnyeckoe nuTaHne AaT4MKoB
[OJHKHO OCYLLECTBISATLCA OT 6apbepoB UCKPO3aLLMUTLI, UMEIOLLMX BMA B3pbIBO3ALLUTLI «MCKpobe3onacHas
anekTpuyeckas Lenb «i» C ypOBHEM B3PbIBO3aLMTbI «ia» AnNs B3pblBOONACHbIX cmecel noarpynnsl [IC
no MOCT 31610.0-2019 u nponyckatowmx HART-curHan, nmetoLmx AeicTByloLmne ceptudnkaTbl COOTBET-
ctBusa TpeboaHuam TP TC 012/2011. BnekTpuyeckue napameTpbl NOAKMOYAEMbIX YCTPOMNCTB C Yy4ETOM
TIVHUW CBSAI3U: HaNPsDKEHWE, TOK, MOLLHOCTb, MHOYKTUBHOCTb U 3NEKTpUYEcKasi EMKOCTb JOJKHbI COOTBET-
cTBOBaTb NapameTpam uckpobe3onacHOCTU AaTHUKOB.

4. Ansi uicnonHexuin 12HS-Ex, 12HS-Exdia ¢ kKopnycoM 311eKTPOHMKM U3 antoMUHUEBOTO cnnasa (ko4
KH10 oTcyTcTBYeT): Npu yCTaHOBKe AaTHYMKOB BO B3pbIBOONACHOW 30He knacca 0 (YypoBeHb B3pbIBO3aLLUTbI
Ga) HeobxoanMo obecneymnTb AOMONHUTENBHYIO 3aLLUTY U3AENMWiA OT onacHoCTU obpa3oBaHNs OPUKLMOH-
HbIX UCKP, BbI3BAHHbIX TPEHWEM VN COyAapeHnem.

5. Ana ucnonHeHnin 12H-Ex obonoyka cooTBETCTBYeT TpebGoBaHWUAM, yCTaHaBNMBaOLWMM HU3KYO
cTerneHb ONacHOCTU MEXaHNYECKNX MOBPEXAEHWNIA.

6. Ana ncnonHeHnn 12H-Ex, 12HS-Exd, 12HS-Ex, 12HS-Exdia, 12HS-RB, 12HS-RO npeaycmot-
peHa 3aluTa OoT nepeHanpskeHuit (6nok dunbTpa Nomex), NO3ITOMY NPOBEPKa NPOYHOCTU M3oNALUK -
eKTMBHBIM HanpsxeHvem nepemerHoro Toka 500 B no MOCT 31610.11-2014 He npoBoaunTcs. MNpoYHoCcTb
N30MALMN NPOBEPSETCA NPU N30MMPOBAHHOM 6110ke hubTpa NoMex OT Kopnyca JaTvuka.

Oatumkm 12HS-RB nmetoT B3pbiBOOE30NacHbIV ypOBEHb B3pbIBO3aLLMThI, 0b6ec-
neynBaeMbI B3pbIBO3aLLMTON BUAA «B3PbIBOHENPOHMLaemMasa obonoyka» Ans B3pbl-
BOOMACHbIX ra30BbIX W/MNK NbINEBbIX CPe NOA3EMHbIX BbIpabOoTOK LWAXT U UX HA3eM-
HbIX CTPOEHMWI, ONaCHbIX NO PYAHUYHOMY rasy u/vnv roproven nbinu.

Hatumkm 12HS-RO umeloT BUA B3pbIBO3aLLMTLI «MCKpobe3onacHas anekTpuye-
ckasi uenb «i» u/vnu «3awmta oT BOCMMaMEHEHNs Mbinv 000MOYKOM» C YPOBHEM
B3pbIBO3aLLMTbl "0cO60B3pbIBOOE30MACHbLIN" A5is B3pbIBOONACHbLIX ra3oBbiX W/wnm
NbINEBbIX CPES NOA3EMHbIX BbIpabOTOK LLAXT N UX HA3EMHbIX CTPOEHUI, OMACHbIX MO
PYOHWUYHOMY ra3y u/unm roproden nbinw.

Temnepatypa Hapy>XHbIX MOBEPXHOCTEW AATHYMKOB B3PbIBO3aLLULLEHHbBIX UCMOS-
HEHUIN B Hanbornee HarpeTbiX MecTax Npy HoOpMasbHbIX pexumax paboTbl JAaTYMKOB
Ans TeMnepaTtypHoro knacca T6 He 6onee 85 °C, ona T5 He 6onee 90 °C, ona T4
He 6onee 135 °C.

[nst 4aT4YMKOB C pyaHWUYHBIM UCMONMHEHUEM Mo B3pbiBo3awuTte -RB, -RO o0653a-
TenbHbIM ABMASIETCA AoNonHUTENbHbIN Koa -KH10 — noneBow kopnyc U Kpbllka
3MNEKTPOHMKN U3rOTOBMNEHBI U3 HepXKaBetoLLien ctanu (cM. npun. b Tabnuupsl 5.10).

Ona gatumkoB 12H-Ex, 12HS-Exd, 12HS-Ex, 12HS-Exdia no ymonyaxuto 6aso-
BbIM UCMOJNTHEHNEM SIBMSIETCS UCTONMHEHUE C MAPKUPOBKOW TEMMEPATYPHOro Kracca
T5 (cm. B Tabnuue 1.1 «MapkupoBKa UCMOMHEHUSI MO B3PbIBO3ALUMULLEHHOCTUY XKUpP-
HbIA WpKdT). NHOM TMN MapKMpoBKK (BapuaHTbl cM. Tabnuvuy 1.1) no oTaensHoOMy
cornacoBaHuto.

1.2.3 HanmeHoBaHWe gatymka, MOAENb U HAacTpanBaeMble AnanasoHbl M3mepe-
HWUIA NnpuBeaeHbl B Tabnuuyax 1.2—1.7.

JaTynkn ¢ BO3MOXHOCTLIO KOHGUrypmpoBarusa no HART-npoTtokony (cMm. npu-
noxenve b tabnuua b.4) aBnaTCA MHOronpeaenbHbIMA C BO3MOXHOCTbBIO NepeHa-



cTpovikn. C NOMOLLbI0 MEXaHUYECKOrO nepekntodatens (cM. n. 2.6.4) BO3MOXHa ne-
peHacTpoiika Ha ctaHgapTHble Py 1 Ps B cooTBeTcTBUM € Tabnuuamu 1.2—1.7 He
meHee 1:16 oT Pgyan. max. [10 HART-npoTokony Bo3mMoOXHa ycTaHOBKa noboro aguana-
30Ha, B T.4. HecTaHAapTHbIX Py 1 Ps, HO pasHuua Ps — Py gomkHa GbiTb HE MeHee
1:25 ot quan. max.

HacTpoika n ynpaBneHne OaT4yMKOB MOXET OCYLLEeCTBMATbCA AUCTaHLMOHHO
npyv nomoLy ynpaensioLwero yctponcrsa, nopaepxusatowero HART-npotokon.
Mpepnenbl nsmepexus, HacTpoeHHble No HART-NpoTokony yCcTaHOBMEHbI HA HyneBoe
nonoxexue nepekntoyarenen (n. 2.6.4).

M3meHeHre eauHnL namepeHus Bo3mMoXHO ¢ nomollbto HART koHdurypaTopa.

HaTtymkm 6e3 Bo3MOXHOCTU koHdurypuposaHus no HART-npoTokony (cm. npu-
noxexve b tabnuua b.4) c nomoLlbo MexaHU4ecKoro nepekntoydatens (cm. n. 2.6.4)
BO3MOXHa MepeHacTpovika Ha cTaHgaptHele Puw n Ps B cootBeTcTBUM C Tabnu-
uen 1.2—1.7 He meHee 1:16 oT Pauan. max.

Ona patumkos W, OB, OA, 44, O Py min paBeH Hynto. [Ang gatunkos ANB Py min
B COOTBETCTBUM C Tabnuuen 1.4.

B pgaTtumMkax MOXHO BbIMONHUTbL KanuOpPOBKY HYNEBOro 3HA4YeHWsi BbIXOLHOMO
curHana (kanmbpoBKy Hyns) AN KOMNEHCaALUUN BIUAHUSA MOHTaXHOMO MOJIOXEHUS Ha
o6bekTe nnu npu akcnnyartauum gatdvkos 00, A 4na UCKNOYEHUst BMUSHWSA cTaTy-
Yyeckoro aaenexus. [JaHHyto onepaumio MOXHO BbIMOHWUTE C MOMOLLBIO MarHMTa unm
C MOMOLLbIO KHOMKW Ha nnaTte koMmmyTauum (cm. n. 2.6.2). [JaTynkm ¢ BO3MOXXHOCTbIO
KOHpurypmpoBaHua no HART-npoTokony kannbpoBKy HyrneBOro 3Ha4YeHwsi BbiIXoa-
HOrO CuUrHamna MOXHO MNPOW3BECTU YAaneHHO C MOMOLLb CUCTEMHbIX CPEeACTB
ACY TI nnn HART-komMyHuKaTopa.

Tabnuua 1.2 — Jatynkn 12H-OW n 12HS-OUN

a2 g | MakcumaneHein |fonyckaemoe P
Haumerosatue| 5 5 | Bepxuwii npenen | nasnemue IR CTAHAAPTHLIX BEPXHUX NPeAenos
g7 W3MepeHUi UNu AnanasoH U3aMepeHumn
AaTtyvka ok P& max neperpysku P P [OCT 22520. kN
=3[ «a | MMa MMa OTFuAoFeno Ka
2121 10 — 0,03 2,5; 4; 6; 10
2131 40 — 0,1 10; 16; 25; 40
2136 100 — 0,2 4; 6; 10; 16; 25; 40; 60; 100
2138 250 — 0,5 10; 16; 25; 40; 60; 100; 160; 250
2140m 600 — 1 25; 40; 60; 100; 160; 250; 400; 600
2141
JOatuukun 22115501M — 25 4 0,1;0,16; 0,25; 0,4; 0,6; 1; 1,6; 2,5 MINa
12H-ON n 2156m
12HS-On — 6 9 0,25; 0,4, 0,6; 1, 1,6; 2,5; 4, 6 MINa
2156
2160m
2161 — 16 25 0,6; 1; 1,6; 2,5; 4; 6; 10; 16 Mlla
2166m
2166 — 25 35 1;1,6; 2,5; 4; 6; 10; 16; 25 MlNa
2171 — 60 70 2,5; 4, 6; 10; 16; 25; 40; 60 MlNa
2176 — 100 110 4, 6; 10; 16; 25; 40; 60; 100 MlMa




Ta6nuua 1.3 — OJatunkn 12H-0A n 12HS-IA

a2 o | MakcumanbHbIn |[Jonyckaemoe
Haumenosanme| 5 S | Bepxwuii npenen | naenenne PAa cTaHAApTHEIX BEPXHUX NpeAenos
=4 'Z P neperpyaku U3MepeHuUn nnm guanasoH usMmepeHumn
AaTumka 25 s oT Pu A0 Pa o FOCT 22520, kMa
2036 100 — 0,2 4; 6; 10; 16; 25; 40; 60; 100
2038 250 — 0,5 10; 16; 25; 40; 60; 100; 160; 250
gﬁfﬁ"A""'M 2041 | 600 — 12 25; 40; 60; 100; 160; 250; 400; 600
12HS-0A 2051 — 2,5 5 0,1; 0,16; 0,25; 0,4; 0,6; 1; 1,6; 2,5 MINa
2056 — 6 12 0,25; 0,4, 0,6; 1; 1,6; 2,5; 4, 6 MlNa
2061 — 16 32 0,6; 1; 1,6; 2,5; 4; 6; 10; 16 MIMa
Tabnuua 1.4 — Oatynkn 12H-OMB n 12HS-OVB
MuHUManbHbIA
2 ®© HWXKHUIA Pumin v |donyckaemoe
Hauwenosanwe | § 3 | wakcumanuuuia |- aasnenwe | LA TERRTE BORECE TEOCREE
Aaruka s Bez)'():::j::lmax neperpysku oT Py 10 P no FOCT 22520, klla
kMa MnNa MMa
2321 +5 — 0,03 +1,25,+2;£3;+5
2331 + 20 — 0,1 +5;+8;+12,5;+ 20
2336 + 50 — 0,2 +2;+3;+5;+8;+12,5; £ 20; + 30; £ 50
. +5;+8;£12,5; £ 20; + 30; + 50;
2338 | 100" | — 05 ~100...+ 60; - 100...+ 150
2340Mm +12; £ 20; + 30; £ 50;
10075 _ 1 —100...+ 60; — 100...+ 150;
Harumnku 2341 —100...+ 300; — 100...+ 500
12H-AMB u- [oapq, +0,05;-0,1...+ 0,06; - 0,1...+ 0,15;
12HS-AnB — A 4 -0,1...+0,3;-0,1...+ 0,5; = 0,1...+ 0,9;
2351 -0,1...+15;-0,1...+ 2,4 MlNa
2356Mm -0,1...+0,15;-0,1...+0,3; - 0,1...+ 0,5;
— _o01"%° 9 -0,1..40,9;-0,1...+ 1,5, - 0,1...+ 2,4;
2356 -0,1...+3,9;,-0,1...+ 5,9 MlNa
2360M -0,1...+40,5;-0,1...+#40,9;,-0,1...+ 1,5;
— o1t 25 -0,1...+2,4,-0,1..4+3,9;,-0,1...+ 5,9;
2361 —0,1...+9,9; - 0,1...+ 15,9 Mla
Tabnuua 1.5 — Jatuunkn 12H-0B 1 12HS-[B
a4 ® MakcumanbHbin |[donyckaemoe
HaumeHoBaHMe 5 § BerHMﬁ npenen paBneHue Pﬂp, CTaH,qvapTHbIX BepPXHUX npe.qenoni:
naTtunka g % Pa max neperpysku U3MepeHun unm gmanasoH usmepeHuu
=3 e MMa Mna oT P, no Peno NOCT 22520, kMa
LOaTtunku 2221 10 — 0,03 2,5; 4; 6; 10
12H-OB n 2231 40 — 0,1 10; 16; 25; 40
12HS-B 2236 100 — 0,2 4; 6; 10; 16; 25; 40; 62; 100




Tabnuua 1.6 — OJatumkm 12H-00 v 12HS-O0

2w MaKCUMANBHBIN Honyckaemoe | lonycTtumoe | Psig ctaHaapTHLIX BepX-
g "~ naeneHue ne-| pa6Gouee HUX Npeaerios nsmepe-
Hauwmenosaune & ?_- Bepx“;m npeaen perpysku co | n3bbITouHoe | Huit Ny AMaNasoH u3-
Aatiuka Ss 8 max cTopoHbI «+»Y| paBneHve | mepeHuit oT Py ao Psno
kMa MMa MMa MMa FOCT 22520, kMa
0,4;0,6; 1,
2420 10 — 0,07 1.6: 2.5 4: 6: 10
1,6;2,5; 4, 6;
2430 | 40 - 0,07 10; 16; 25; 40
OaTumku 2435 | 100 — 0,2 4,6, 10; 16;
25; 40; 62; 100
128-AA 16 10; 16; 25; 40;
12HS-A00 2440 250 — 0,5 60: 100: 160; 250
25; 40; 60; 100;
2445 | 600 - 12 160; 250; 400; 600
0,1; 0,16; 0,25;
2450 | — 25 5 0.4 0,6; 1 1,6: 2,5 MMa
1 Meperpyaka CO CTOPOHbI «—» HE AOMYCKAETCs.
Tabnuua 1.7 — Oatyunkn 12H-0 n 12HS-Ar
2 & | MakcumaneHbiin |[Qonyckaemoe Ronyctumoe | Psa cTaHAAPTHBLIX Bepx-
Haumenosanve| 5 = | se . pabouyee | HUX npepenos usmepe-
3 PXHUI npegen nasneHue 6 M
aTunka o E Pa max neperpysku N30bITOYHOE HUW U gnanas3oH n3-
A EO & AaeneHue | mepeHu ot P,y go Pz no
kMa MMa MMa MMa rOCT 22520, klMa
1,6;2,5; 4,
Hatuunkn 2530 40 — 0,07 6.5 10- 16: 25: 40
12H-0T n 4 10; 16; 25; 40;
12HS-Or 2540 250 — 0,5 60; 100: 160; 250

1.2.4 OcHOBHas MOrPeLLHOCTb Y 4ATUYMKOB, MOBEPAEMbIX MO aHaNoroBoMy Bbi-
XOQHOMY CUrHarmy v BblpaXeHHas B NpoLeHTax OT Auana3oHa M3MepeHus, He npe-
BblLLIAET JOMNYCKAaeMON OCHOBHOW NOrpeLwHocTyH + |y|, ykazaHHow B Tabnuue 1.8.

OcHoBHasi NOrpeLlHOCTb LMPOBOro curHana AaTtyMkoB B CTaHgapTe MpoTo-
kona HART He npeBbilaeT AonyckaeMowm OCHOBHOW MOrPELIHOCTM + |y|, yKasaHHOW

B Tabnuue 1.8.

Tabnuvua 1.8 — Npegensl 4ONYCKAEMOW OCHOBHOW NOTPELLIHOCTY.

Kon MNMpepen ponyckaemon 0CHOBHOM norpewHocTy! * |y| c yyueTom
NOFpeWHOETH ko3adpdpmumeHTa nepeHacTpomku Kb, %
1<Ks4 4<K<10 10<K<25

007 0,075 0,1+0,014 - K 0,14 + 0,01 - K
010 0,1 0,1+0,02 - K 0,2+0,01 -K
015 0,15 0,2+0,03 - K 0,3+0,02 - K
020 0,2 0,2+ 0,03 - K 0,4+ 0,02 - K
025 0,25 0,3+ 0,04 - K 0,4+ 0,03 - K
050 0,5 0,5+ 0,08 - K 0,8+ 0,05 - K

MpumeyanHun:

. P,
1 KoahbmumeHT nepeHacTponkn AnanasoHa Ans AaTumnkos: K =

's max ~ Pu min

Pa- Py,

koabl 007, 010, 015, 020 He ucnonb3oBaTth Ans Mogenen 2X21, 2X31;

mMozenu 2X21, 2X31 He ucnonb3oBaTtb NPU NEpeHacTPONKK Ps < Pg max/4;
ko 007 He ncnonb3oBaTb AnNsA mogdenen 2X36;
mMozenu 2X36 He UCMonb3oBaThb NPU NEPEHACTPONKN Ps < Pgmax/10.




1.2.5 Bapuaums BbIXOQHOrO curHana yr He npesblllaeT AonyckaeMon OCHOBHOM
norpeLHocTH |y|, 3HaYeHusi KOTopoW ykasaHbl B n. 1.2.4.

1.2.6 MNocne nepeHacTpoOrKkn AaT4nkoB Ha Nnobble Py 1 Ps, B COOTBETCTBUM C
n. 1.2.3, OCHOBHas NOrPELLHOCTb U BapuaLums He MPeBbILIAT 3HAYEHWI, NpegycMoT-
PEHHbIX AN COOTBETCTBYHOLLMX Npeaenos namepenun (nn. 1.2.4, 1.2.5).

1.2.7 [aT4ynkn SBNAKOTCA YCTOMYMBBIMWU K BO3OENCTBUIO MOBLILLEHHOW MU NOHK-
KEHHON TeMnepaTypbl OKpY>KatoLLero Bo3ayxa B paboyem gnanasoHe (COOTBETCTBY-
IOLLMIA KOO ANS CTPOKM 3aKka3a cM. npunoxeHue b tabnuua B.3):

— o1t nmocd pgo nmoc50°C—anga rpynnel ucnonHexus B3 no
FOCT P 52931-2008;

— ot muHyc 10 pgo nmoc 70 °C — gna rpynnbl ucnomnHexdus C3  no
FOCT P 52931-2008;

— ot muHyc40 po nmoc 80 °C — ans rpynnbl  ucnonHenusa 2 no
FOCT P 52931-2008;

— o7 muHyc 60 pgo nmoc 80 °C — ans rpynnbl ucnonHenusa A3 no
FOCT P 52931-2008.

Temnepatypa nsmepsaemon cpeabl B paboyeri NonocTy AaTtymka He JOMMKHA Bbl-
XOAWTb 3a JoNycKaeMbll Auana3oH, YKa3aHHbIV BbiLlle.

B cnyyae TemnepaTypbl usamepsemoit cpeabl Ao 120 °C BKMHOUMTENBHO JOMyc-
KaeTcsl NpMMEHEHVe JaTUYMKOB AaBMeHUsi NPU BbIMONHEHUW CrieayoLLmUX YCIOBUNA:

— nepepj AaTYMKOM OaBIEHUs YCTAHOBSIEH KranaHHbIA U BEHTUIBHBIN
6ok, oxnaguTens, UMMNyNbCHAs UNKU KanunnapHas NMHUS ANWHON He
meHee 0,5 m;

— 4NgA AaTYMKOB B3PbIBO3ALLULLIEHHOTO UCNOTHEHMS OOIMKHBI 06ecneyn-
BaTbCA TPebOOBaHUA MO OrpaHMYEHV0 MakCMMarbHOM TemnepaTypbl
NMOBEPXHOCTU.

1.2.8 JononHutenbHas TemnepaTypHasi MOrpeliHoCTb OaTyMKOB, Bbl3BaHHas
N3MEHEHUEM TeMrepaTypbl OKPYXatoLLEro Bo3ayxa, BbipaXKeHHasi B MPoOLEeHTax oT
OvanasoHa U3MeHEHWs BbIXOAHOMO curHana, Ha kaxaple 10 °C He npeBbIlaeT 3Ha-
YeHun * |y-|, ykaszaHHbIx B Tabnuue 1.9.

Tabrnvua 1.9 — [lononHutensHas TemnepaTypHas norpewwHocTb |yq|

Koa npepena Mpepen ponyckaemMou AONOMHMTENbLHOW TeMNepaTypHON NOrpeLlHoCcT!
AonycKkaeMon OCHOBHOM [y+] ¢ y4yeToM KoadpdpuumeHTa nepeHacTpomku Kb, % / 10 °C

MOrpewHocTH an, v, oA, o8, ouB ar

007

010 0,04 +0,03 - K 0,05+ 0,07 - K

015

020

025 0,05+0,04 - K 0,07 + 0,08 - K

050 0,1+0,05 K 0,1+0,1-K
Y KoahmumeHT nepeHacTpomnky ananasoHa Ans Aatymnkos: K = w

1.2.9 laTymkun ABRASIOTCA YCTONYMBBIMU K BO3AENCTBUIO NOBLILLEHHOW BNaXHO-
CTM B COOTBETCTBUM C NpunoxerHvem b Tabnuua B.3.

MorpeLwHOCTb JaTYMKOB NPW MOBbILLIEHHOW BAXXHOCTU HE MpEeBbIAeT CyMMY
abcontoTHOro 3HaYeHus Npeaena 4onyckaemMowm OCHOBHOM norpeluHocTy (n. 1.2.4) n
AOMNOMHUTENBLHON NOrPELLUHOCTU OT N3MEeHeHUs TemnepaTypsl (n. 1.2.8).

OnekTpuyeckas NPOYHOCTb U3ONALMN U CONPOTUBIEHME M3OMALMK MPU NOBbI-
LLIEHHOW BNAXHOCTW 1 MOCIe BO3AeiCTBMSA cooTBEeTCTBYET TpeboBaHuam nn. 1.2.10,
1.2.11.



1.2.10 OnekTpuyeckas N3onsauus Mexay 3neKTpUuYeckuMu LensiMm 1 Koprycom
anst patymkoB npu HKY BblaepxmMBaeT OeCTBUE 3HAYEHME HAMPSHKEHUS NepeMeH-
Horo Toka Uwen (cM. Tabnuuy 1.10) npakTuyeckun cuHyconaanbHou (hopMbl YacTOTOMN
oT 45 go 65 Ny B Te4YeHne 1 MUH.

OnekTpuyeckas M3onAauus AN OATYNKOB MEXAY SMEKTPUYECKUMU LEensamn u
KOPMyCOM MpwW MOBBILIEHHON BNaXXHOCTW OKpYXatoLlew cpefbl (B COOTBETCTBUU C
npunoxexuem b Tabnuua b.3) BbigepxumBaeT gencraune 3HadeHns HanpskeHns Uven
(cm. Tabnuuy 1.10) nepemMeHHOro Toka NpakTUYeCcKn CMHycouaansHoW opMbl Ya-
cToTon oT 45 go 65 Ny B TeyeHne 1 MuH.

Ona pgatuukoB ucnonHeHus Ex, -Exdia n -RO — HanpsikeHne nepemMeHHOoro
Toka 500 B npu ntobbix BUAax UCnbITaHWUIA.

Tabnuvua 1.10 — 3HayYeHne HanpsPKeHUsl NepEMEHHOro Toka

3HauyeHue HanpsxkeHne nepemeHHoro Toka Uucn, B

Bunb! ucnbitanmi UcnbiTaHnMA Npy NOBbIWEHHON

BIaXHOCTU OKpYXaloluen cpeabl
Mpuemo-caaToyHble 150 150
[MNepuopunyeckue 500 300

Ucnbitauusa npn HKY

1.2.11 3nekTpu4ecKkoe ConpoTUBMEHNE U3ONALMUM MEXAY SNEKTPUYECKUMN Lie-
nsiMu 1 kopnycom gatymkoB npu HKY — He meHee 40 MOm.

OnekTpuyeckoe CONpOTUBIIEHUE N30NALMU MEXY IMEKTPUYECKMMU LIENAMA U
KOpMycOM [aT4YMKOB MNMPW BEPXHEM 3HAYEHUW TemnepaTypbl OKpyXarollen cpenpl
80 + 2 °C u npu BNaxHocTtu He 6onee 60 % — He meHee 10 MOMm.

AneKTpuyeckoe CONPOTMBNEHME U3ONALUN MEXAY INEKTPUHECKUMUN LIENAMN U
KOpPMyCOM AaT4MKOB MPU BEPXHEM 3HAYEHUWN OTHOCUTENTBHOWN BIIAXHOCTU OKpYXako-
wen cpenbl 100 % n Temnepatype He 6onee 30 £ 2 °C — He meHee 2 MOwm.

1.2.12 JaTtuukn paboTatoT Npy Harpy3o4HOM COMNPOTUBIEHUN, MPUBEAEHHOM B
Tabnvue 1.11.

Tabnuvua 1.11 — 3HayeHve ConpoTUBIIEHNS HArpy3ku
ConpoTuBneHne Harpysku
Rmin, Om Rmax, Om
4...20 Rmin = 0
O6MeH no HART-npoTokony Rumin = 2502 Rma: < 42 - (UY - 12)
1 HanpsikeHue nuTaHus, B.
2 Mpun HanpskeHun nuTanna ot 18,5 B go 41 B.

BbixogHou curHan, mA

1.2.14 [ononHuTenbHas NOrpeLlHOCTb AaTYMKOB, BbI3BaHHAs MMaBHbIM N3Me-
HEHWEM HanpshKeHUs NUTaHUS OT ero MMHUMAIbHOIO 3HAaYEHUs1 4O MaKCUMarnbHOro
(cm. Tabnuuy 1.12), npyn 3HaYEHUsIX Harpysku cornacHo Tabnuue 1.11, He npeBbI-
waet = 0,005 % oT AnanasoHa N3MeHeHNs BbIXOAHOrO curHana Ha kaxapin 1 B nu-
TaHus.

1.2.15 lMNpu cka4ykoobpasHOM M3MEHEHUM HanpsKeHust NuTaHus Ha 1 B 3a mu-
HUManbHoe Bpems ycpeaHeHus (cMm. n. 1.2.33) gonyckaeTtcs BbIGPOC BbIXOQHOIO CUT-
Hana, He npesblwatowmnn 1,5% oT guanasoHa U3MeHeHUs BbIXOAHOIO curHana, npo-
OOJDKUTENBbHOCTLIO He Bonee 5 mc.

1.2.16 DnekTpuyeckoe NMTaHNe AaTYNKOB OOJPKHO OCYLLECTBIATLCS OT MCTOY-
HUKa MUTaHWUS MOCTOSIHHOIO TOKa HanpshKeHUeM, npuBeaeHHbIM B Tabnuue 1.12.
SnekTpuyeckoe nuTaHve aatyumkoB -Ex, -Exdia gomkHO ocyllectBnaTbCA OT 6apbe-
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POB MCKPO3aLMThI, UMEIOLLMX BME B3PbIBO3aLWUTLI «MCKkpobe3onacHas anekTpuye-
cKas uenb «i» C YpOBHEM B3pbIBO3aLLWThI «ia» ON1s1 B3PbIBOONACHbBIX CMecel noa-
rpynnel 1IC no FTOCT 31610.0-2019 v nponyckatowmx HART-curHan.

OnekTpuyeckoe nuTaHue aatunkos -RO AOMKHO ocyLLecTBNATLCS OT 6apbepoB
NCKPO3aLLMTbl, UMEIOLMX BUA B3pbIBO3ALLUTEI «MCKpobesonacHas anekTpuyeckas
uenb «i» C ypOBHEM B3pbIBO3aLLMThI ia» ANs B3pbIBOONACHbLIX cMecew rpynnbl | no
FOCT 31610.0-2019 v nponyckatowmx HART-curHan.

Mpegensl gonyckaemoro Harpy3o4HOro COnpoTUBNEHUS (CONPOTUBNEHNS NpK-
6OpOB 1 NNHUK CBA3K) 3aBUCAT OT YCTAHOBIIEHHOIO HaNPSXXEHNst NUTaHNA AaTYMKOB
N He AOIMKHbI BbIXOAUTb 3a rpaHuLbl paboyen 30HbI, NPUBEAEHHOW B NpUnoxeHun I

Tabnuua 1.12 — 3HayeHne HanpsHKeHUs NUTaHus

WcnonHeHue aaTtuunka
HaumeHoBaHue nokasatens 12H, 12HS, 12H-Ex, 12HS-EX,
12HS-Exd, 12HS-RB 12HS-Exdia, 12HS-RO
BbixogHow curHan 4...20 MA 4...20 MA
HanpspkeHvne nutadus 12...42 B 12...28 B

JaTymkm AOmKHbI NUTaTbCA OT CTabMNM3NPOBaAHHOTO MCTOYHMKA HaMpsKeHUs
NOCTOSIHHOro Toka. Knacc crabunmsaumm BeIXOQHOTO HaNPsXKeHUs MCTOYHMKA nuTa-
HUSA He Hmxke 0,5.

[Mynbcaumsa BbIXOAHOTO HaMPsHKEHUst UCTOYHUKA NUTaHna He 6onee +0,5 % ot
HOMMWHArbHOIO 3Ha4YEHNS HaNPsKEHUS.

CxeMbl BHELLHMX 3MEeKTPUYECKUX COeAMHEHNIN aTYMKOB NPUBEAEHbI B MPUIIO-
XeHun B.

1.2.17 MNoTtpebnsemasi MOLLHOCTb AaT4nkoB — He 6onee 1,0 BT.

1.2.18 [JaTuuk umeeT 3almTy OT 06paTHOWN NOMNSPHOCTUN HAMPSAXEHNS NMUTaHUS.

1.2.19 MNpepenbHble 3Ha4YeHNs (YPOBHU OrpaHMYEHNs) BBIXOAHOMO CUrHana co-
OTBETCTBYHOT 3HAYEHUSAM, NpUBEAEHHbIM B Tabnuue 1.13.

Tabnuua 1.13 — lNpeaenbHble 3HaYeHNs BLIXOAHOrO curHana

BLIXomHO MpeaenbHble 3HaYeHUs
bIXOAHON (g xonHOro curtana, mA Bua oTkasa
curHan, MA
HuxHee BepxHee
4..20 3,8 20,5 BbIXOZ, 33 HVPKHIOK UM BEPXHIOK0 rpaHuLy NpefenoB U3MepeHui
3,6 22,5 KpUTUYECKME OLINGKU

1.2.20 [JaTynkn gaBneHus ABASOTCA repMEeTUYHBIM NpY BO3OENCTBUN P max U
NMPOYHBIMM NPU BO3OENCTBMM OOMYCKAEMOro AaBrieHUs1 Meperpysku, ykasaHHOro B
Tabnuyax 1.2—1.7.

1.2.21 Natumkmn 00 v O BbloepxuBaloT paboyee M3bbLITOYHOE AaBREHUE OT
HyNns 40 JOMNYyCTUMOro paboyero n3bbITOYHOro AaBMEHNS B COOTBETCTBUM C Tabnu-
uamu 1.6, 1.7. NlameHeHne Ha4yanbHOro 3Ha4YeHUs BbIXOAHOMO cuUrHana, Bbi3BaHHOE
pabounm n3BbITOYHBLIM AaBneHWeM, BbipaXeHHoe B npoueHTax Ha 1 MMa, He npe-
BblLLIAET 3HAYEHUS:

Vvp=x0,1-K, % /MMa

roe K — B cooTBeTCTBME C NpMMedaHnem kK Tabnuue 1.8.

1.2.22 NaTtumkun O v " co cTOPOHbI MAOCOBOWM U MUHYCOBOM KaMep BblaepXu-
BalOT OHOCTOPOHHEE BO3AENCTBMNE A0ONYyCKAaeMOro AaBneHus neperpysku (cm. Tab-
nuubl 1.6, 1.7).

11



lMocne BoO3gelcTBMA MNeperpy3kM OaTyMku COOTBETCTBYHOT TpeboBaHUsM
n.1.2.4, 1.2.5. [lonyckaeTcs KOPPEKTUPOBKA HayanbHOro 3Ha4eHUs BbIXOQHOMO CUr-
Hana.

1.2.23 Natumkun O, OA, OB, ANB BbigepxuBaoT BO3genNCcTBME A0MYyCKaeMoro
AaBneHus neperpysku (cm. Tabnuubl 1.2—1.5).

lMocne BoO3geWcTBMA Neperpy3kM OaTyvku COOTBETCTBYHOT TpeboBaHuAM
n.1.2.4,1.2.5. [lonyckaeTca KOPPEKTMPOBKA HAYanbHOrO 3HaYeHWs BbIXOLHOMO CUr-
Hana.

1.2.24 NaT4mKkn yCTOMYUBLI K UIBMEHEHMIO aTMocdepHoro aasneHus ot 84,0 oo
106,7 klMa (FTOCT P 52931-2008).

1.2.25 o yCTONYMBOCTU K MEXAHNYECKUM BO3AENCTBUAM (BUOpaumm) fatumku
COOTBETCTBYIOT BUOpOycTOnumBomy mncronHeHno V2 no FOCT P 52931-2008.

JononHuteneHass NOrpeLHoCTb, Bbi3BaHHAs MeXaHW4YecKMM BO3LOENCTBUEM
(Bubpauueir), BoipaxkeHHas B NpoLEHTaxX OT AuanasoHa U3MepeHns BbIXOLHOMO Cur-
Hana, He NpeBbIWaeT 3HaYeHun |yi|, KOTopoe onpeaenseTcsa no opmMyne B NPoLeH-
Tax:

P
vl =201+ ()

1.2.26 [JaTunkn SBNSAIOTCA NPOYHBLIMU K BO3AEWCTBUIO MEXaHMYEeCcKoro yaapa
oauHouvHoro gencteust no FOCT P 52931-2008 co 3Ha4YeHWeM NMUKOBOTO YAapHOro
yckopeHus 70 m/c?.

1.2.27 JlaTunkn SBASIOTCS YCTONYMBBIMWU K 3NEKTPOMarHUTHbIM BO3AENCTBUAM
(cm. npunoxexune A):

— patyuk 12H — tpebosanmsa no FOCT P M3K 61326-1-2014 ans npo-
MbILLFIEHHON 3MeKTPOMarHUTHON 06CTaHOBKM;

— patuuk 12HS — TpeboBaHus K aneKkTpomMarHUTHoM obcTaHoBKe, KOTO-
pas cootseTcTByeT IV rpynne ycToM4MBOCTM K MOMExamMm no
FOCT 32137-2013.

1.2.28 [laTunkn COOTBETCTBYIOT HOPMaM MNOMEXO3IMUCCUM, YCTAHOBMEHHBLIM A1A
knacca B no FTOCT P M3K 61326-1-2014.

1.2.29 [laTuukn UMeT NMHENHO-BO3PAaCTaoLLyl0, NMHEWHO-YObIBAIOLLYIO MIn
KOPHEMW3BIEeKatoLLyH0 3aBUCUMOCTb BbIXOAHOTO CMrHana oT BXOAHON u3MepsemMon Be-
NNYnHBI (OaBnexHns).

HomuHanbHas ctatudeckas xapakrepucTuka faT4nKoB € NIMHENHO Bo3pacTato-
e 3aBUCUMOCTbLIO BbIXOAHOIO CUrHana ot BXOAHOW U3MepPSAEMON BEMUYMHbLI COOT-
BETCTBYET BUAy:

_ g — 1.,
= ho+ g =g (P =Py

HomuHanbHas ctaTuyeckast xapakTepucTika A4aTYMKOB C NMHENHO yobiBatoLen
33BUCMMOCTbLIO BBIXOZHOMO CUrHana OT BXOLHOW U3MepsieMOn BeNvuMHbl COOTBET-
CTBYeT BUAY:

_ g — 1,
'=lmp,op, PP

Ons patyvkoB pasHocTv AaBneHwi -, npegHasHauyeHHbIX ANS U3MepeHust
pacxofa pabodeii cpefibl Mo MeToAy NEpeMeHHOro nepenajaa JaBneHus (CyxatoLliee
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YCTpoOWCTBO Ha TpyGonpoBoae), BO3MOXHO UCMONb30BaHWE KOPHEU3BEKAIOLLEN 3a-
BUCUMOCTM, CTaTU4eckasl XapakTepucTmka COOTBETCTBYET BUAY:

P
|=|H+(|B_|H)' P_

w

Ha yyacTke ot 0 go I (P<0,8% oT PB) xapaktepucTtuka nuHenHas.

1.2.30 3HayeHne BbIXOOHOrO cCurHana AaTyuMkoB, CooTBeTcTBylollee PH, co-

CTaBnseT:
— 4 MA — Onsa gaTyrkoB C NMHENHO-BO3pacTaloLLen U KOpHeU3Brekaro-
LLIEN XapaKTepUCTUKOW;
— 20 MA — AN AaTYMKOB C NIMHENHO-YObIBaOLLEN XapaKTEPUCTUKON.
3HauyeHuMe BbIXOQHOro curHana, Ps JOMKHO cOCTaBnATh:
— 20 MA — ang gaTtymKkoB C NIMHENHO-BO3pAaCTalOLLEN XapaKTEPUCTUKON;
— 4 MA — ans JaTyvKoB C NMHENHO-YObIBaOLLEN XapaKTEPUCTUKON.

1.2.31 MNynbcauust aHanoroBoro BbIXOAHOMO CUrHana npu MMHUManbHOM OeMI-
dupoBaHum B ananasoHe yactot ot 0,06 go 5 'y He npeBbiwaeT 3HaveHui 0,7:|y|.
3HaueHus |y| ykasaHbl B 1. 1.2.4.

[Mynbcauma aHanoroBoro BbIXOQHOrO CUrHamna npu MMHMMarnbHOM AeMndunpo-
BaHUM B AManasoHe 4actoT ceblwe 5 My go 10° My He npesbiwaeTt 0,5 % oT guana-
30Ha M3MEHEHMS BbIXOAHOrO cUrHana ansi BbIxogHoro curHana 4...20 mMA.

Mynbcauna aHanoroBoro BLIXOAHOIO curHana ¢ vactotom cebiwe 108 My He
HopMupyeTcs.

Mynbcaums aHanoroBoro BbIXOAHOIO CUrHana HOpMUPYETCS MpPU Harpy304HOM
conpoTueneHun 250 Om — ansi 4aT4YMKOB C BbIXOAHLIM curHanom 4...20 MA (npwv oT-
CyTCTBUM CBA3U ¢ gaTtuukom no HART-npoTokony).

1.2.32 Ana gatunkoB Bpems gemndupoBaHus tp Beibupaetca ns paga: 0,05;
0,1;0,2; 0,5; 1; 2; 5; 10; 20 c. Mo ymon4aHvio NPUHMMAaETCS paBHbIM 2 C.

[Monoca nponyckaHnst cuHycouaanbHbiX konebaHni namepsemoro napameTpa
AartymkoB coctaenseT ot 0 o f Ha ypoBHe 63 % OT BLIXOAHOrO CUrHana u onpege-
nseTcs no hopmynam:

f—‘I I

=g
npu tg > Tn, npy aToMm f < 10 y;

f= ! I

_Tn‘ U

npu ty < Th.

Mpn yacTtoTax nynbcauuii BXOAHOTO AdaBrieHuss B AmanasoHe ot 0y go
1/ Tn 'y, HO He Bonee 25 'y, amnNnuTyAa Nynbcaumii BbIXOAHOTO CUrHana, BblpaXKeH-
Hasi B MPOLEHTax OT Anana3oHa M3MEeHeHMs BbIXOAHOrO CMrHana, paBHa amnnutyae
nynbcaumii BXOOHOrO AaBIEHUS], BIPAXXEHHONM B MPOLIEHTaxX OT AManasoHa namepe-
HMS BXOAHOIO AaBMeHuUsi, YacTtoTa NynbcaLumii BbIXOAHOIO CUrHana HaxoauTcsi B Ava-
nasoHe yactotot0mo 1/t, u.

1.2.33 [IMHaMm4yeckne xapakTepUCTMKMN aHarnoroBoro curHana gaTynkoB HOpMU-
pytoTCsi:
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BPEMEHEM YCTaHOBIIEHUSI BbIXOLHOMO CUrHana AaT4yMKOB MpU CKayko-
06pasHOM W3MEHEHUN U3MEPSIEMOro MnapameTpa, COCTaBMSOLEM
90 % oT AnanasoHa u3mepeHus.

Mon BpemeHeM yCTaHOBMEHWUS BbIXOOHOIO CWUrHana MoHUMalT
BpPEMsi, Npollejliee ¢ MOMeHTa CKa4ykooOpa3HOro U3MeHeHUss name-
psiemMoro napamMmeTpa, 40 MOMeEHTa, Korga BbIXOAHOW cUrHan gaT4ymMkoB
OKOHYaTenbHO BOWAET B 30HY YCTAHOBUBLUErOCSl COCTOSAHMSA. 30HOM
YCTaHOBMBLLEroCsl COCTOSAHMSA Ha3biBaeTcsa uHTepsan 0,5 % ot usme-
HEHMWS BbIXOAHOro curHana B6nu3n HOMMHaNbLHOro YCTaHOBMBLLErOCS
COCTOSIHUS.

Bpems ycTtaHoBneHus onpefensietcs BpEMEHEM 3adepXKKu T
(BpemeHeM OTKNUKa) U BpEMEHEM NepexoaHoro npouecca Th.

Bpemsa 3agepxku Ts (Bpems OTKNuMka) He [OIPKHO MNpeBbl-
waTb 90 mc.

Bpems nepexogHoro npouecca Tn HE NpeBbILIAET:

— 0,2 ¢c— ana patuukos O, A, a Takke BCex mogenewn ¢ uH-

OEKCOM «M»;

— 0,1 ¢ — ans ocTtanbHbIX MOAENEN.

MaKCUMarnbHbIM OTKIMOHEHWEM BbIXOAHOIMO CUrHana AaTyukoB Mpu
CckaykoobpasHOM M3MEHEHUM U3MEPSIEMOro napameTpa, COCTaBIsio-
wem 90% oT guanasoHa M3mMepeHust.

MakcrMManbHOe OTKMOHEHWE BbIXOLHOTO curHamna, onpegense-
MO€ Kak OTHOLUEHMEe HambOonbLUero U3MeHeHUs1 BbIXOAHOrO curHana
OAaTYMKOB K UBMEHEHUIO BLIXOAHOIO CUrHana oT ero HavanbHOro 3Ha-
YeHMsa 0O YCTAHOBUBLLETOCS COCTOSIHMS, HE LOIMKHO npeBbiwaTh 1,2.

OnHamnyeckme xapakTepucTvku OATYMKOB HOPMWPYKOTCS Npu TemnepaTtype
(23 £5) °C u npy MUHMMAanNbLHOM 3M1EKTPOHHOM AEMMNUPOBAHUN BbIXOAHOMO CUr-
Hana 4aTyuKoB.

1.2.34 Bpems BKNIOYEHUS AaTymKa, M3MEPSEMOE Kak BPeMS OT BKIHOYEHUS M-
TaHWs gaTynka 40 YyCTaHOBMNEHMS aHanoroBoro BbIXO4HOMO CUrHarna ¢ norpeLlHocTbo
He 6onee 5 % oT ycTaHOBUBLLErOCsl 3Ha4eHus, — He 6onee 1,8 ¢ Npu MUHMMANbHOM
BPEMEHU yCcpeHeHWs BbIXOQHOMO curHana.

1.2.35 JaTtumkmn obecneunBatoT NOCTOSIHHBIN KOHTPOIb CBOeN paboThbl M hopMu-
pytoT COOBLLEHNSA O HEMCNPaBHOCTSX:

B BMAE YCTAHOBIIEHWSI BbIXOLHOIO CWUrHana, npvBedeHHoOro B Tab-
nuue 1.14;
no cBeTOANO4HOMY MHAMKATOPY B COOTBETCTBUM C Nn. 2.6.6.

Tabnuua 1.14 — 3Ha4yeHue ycTaHaBIMBAEMOro BbIXOAHOMO CUrHana

YpoBeHb cUrHana HemcnpaBHOCTU YcTtaHaBnuBaeMbl BbIXOAHOW CUrHan
Huskuin 3,6 MA
Bbicokuit 22,5 MA

[aTumkn BbINOMAHSAT camMoTeCTupoBaHMe No npoBepke TEXHUYECKOro CcocTosa-

HUA:

ceasm ¢ AU,

pexvma paboTbl AaTyuKa;

cBsasn AL ¢ TeH3onpeoGpasoBaTtenem;
3HeproHesasucumon namatn EEPROM.

1.2.36 KanubpoBka HyneBoro 3Ha4eHUs BbIXOAHOTO CUrHana npoBoAguUTCs C no-
MOLLIbIO MEXaHUYECKOW KHOMKM UK repkoHa. MexaHuyeckasi KHonka pacronaraeTcs
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BHYTPW KOpMnyca faTyuka ¢ BO3MOXHOCTbIO JOCTyna K Hel. [epkoH pacnonaraeTcs
BHYTpM KOpryca AaTynka C BO3MOXHOCTbIO cpabaTbiBaHWs Npy BO3OEWCTBUM MarHu-
TOM CHapyxu.

1.2.37 MNpepensl CMeLLeHNs XxapakTepucTUKM AaTYMKOB, OOMYCKaeMble nNpu Ka-
nnbpoBKe «HynsA», He 6onee 5% oOT MakcumanbHOro AnanasoHa namepeHus. Kop-
pPEeKTUPOBKa Ha4yanbHOro 3Ha4YeHUs BbIXOAHOrO curHana gatyuka -fA npoussogntcs
nocne BakyymumpoBaHusi ero paboyen nonoctu. CteneHb Bakyyma — cMm. n.2.6.5.

1.2.38 [aTumKkn MMEeIOT BO3MOXHOCTb peakTMpOBaHusi NapamMeTpoB B COOTBET-
CTBUM C pasgenom 2.6.

1.2.39 Ins AaTynKoB B KOMMIEKTE NOCTaBNSETCs CepBUCHAsA Nporpamma, KoTo-
pasi N03BONSAET NPON3BOAUTL KOHUIYpMpOBaHUE AaTymka No AOCTYMHbLIM K U3MeHe-
HUIO NapameTpam ¢ nomoLbio cBasu no HART-npoTokony.

1.2.40 HagexXHOCTb JaTUMKOB B YCIOBUSAX U PeXMMaxX aKcniyaTauun xapakre-
pusyeTcs cnegylwuMmn 3HadeHnaMn nokasaTenemn:

— cpeaHsig HapaboTka Ha OTKa3 OATYMKOB C YYETOM TEXHUYECKOro 00-
cnyxuaHus, He meHee 100000 4. Kputepuem otkasa sABnseTca Heco-
OTBETCTBME AaT4MKOB TpeboBaHMAM MNO:

— OCHOBHOW norpeLuHocTu (n. 1.2.4);

— Bapwauuu BbixogHoro curHana (n. 1.2.5);

— [ONONHUTENbHOM TeMnepaTypHow norpetHoctu (n. 1.2.8);

— gononHuTenbHon norpewHoctn ans A4, A, BbiaBaHHOM n3MeHe-
H1eMm paboyero n3bbITouHOro AasnenHus (n. 1.2.21);

—  [OOMOSTHUTENBbHOW MOrpeLIHOCTH, BbI3BAHHOW MEXaHU4eCKUM BO3-
pencrtemem (Bubpaumen) (n. 1.2.25);

— nn. 127, 129—1.2.11, 1.2.20, 1.2.22—1.2.24, 1.2.26, 1.2.27,
1.2.43,;

— cpefHee BpeMsi BOCCTaHOBMNEHNS paboToCcnocoBHOro CocTosHMSA AaTt-
4ynkoB — He 6onee 36 4 6e3 yyeTa BpeMeHN TPaHCNOPTUPOBKN;

— CpefHun cpok crnyxbbl 4aTYMKOB He MeHee 12 neT, KpoMe OaTyMKOB,
aKcnnyaTupyeMblX Npu U3MepeHun napameTpoB arpeccuBHbIX Cpea,
CpeaHun CpoK CrnyXObl KOTOPbLIX 3aBUCUT OT CBOWCTB arpecCuBHOM
cpeabl, YCroBuii 3KCnnyaTaumm 1 Bbidopa NpMMeHsieMbIX MaTepuarnos;

— CpefHuli CpoK CoXpaHsAeMocTn He MeHee 1 roga. Cpok coxpaHaemo-
CTW BXOAMWT COCTABHOW YaCTbIO B CPOK CIyxObl (COXpaHAeMOoCTb AaT-
YMKOB Mpu NepepbiBax B paboTe B Npouecce aKcniyaTtaumm).

1.2.41 FabapuTtHble 1 NPUCOEANHUTENbHBIE Pa3Mepbl AaTYMKOB COOTBETCTBYHOT
yKasaHHbIM B npunoxexum .

1.2.42 Macca gatuukoB: 12H — He 6onee 0,6 kr, 12HS — He Gonee 1 kr, 12HS
¢ kopom KH10 — He 6onee 1,7 kr, 12H-AI n 12HS-A — He Gonee 8 kr. Macca
TPaAHCMOPTHOM Tapbl C AATYUKOM He [OJDKHA MpeBblaTb 3HAYEHWN, YKa3aHHbIX B
n. 1.6.5.

1.2.43 CteneHb 3aWmUThl AATYNKOB BCEX MOAMGUKALMIA OT BO3OENCTBUSA MbIN
1 BOAbI, cooTBETCTBYET rpynne IP65, IP66, IP67 no TOCT 14254-2015 B 3aBMCMMO-
CTU 3NEKTPUYECKOro npucoeauHeHus (cM. Tabnuuy b.5).

1.2.44 HasHa4eHHbIN cpok cnyx0Obl AaTyuka cocTaensieT 15neT.

MpenenbHoOe COCTOSHUE AaTuYnKa — OOCTMXKEHME HA3HAYEHHOrO CpPOoKa CIyXObl.
Mpu pocTmxeHMn NpeaenbHOro COCTOSHUSA peLleHe O NPOANEHUN Cpoka JKcnnya-
Taumuv 1 ycrioBus fanbHeviwen 6e3onacHon akcnmnyaTtaumMm NnpuHUMaeTcs B COOTBET-
CTBMM C peaeparnbHbIMM HOpMamu 1 npasunamu B ob6nactu NpombilLneHHon 6es-
OnacHoCTu.
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1.3 YcTtpoicTBo u paboTa gaTtumka

1.3.1 JaTtumkm npeacTtaBnsieT coboM KOHCTPYKUMIO (CM. pucyHok 1.1), coctosi-
LLYIO U3 CrieayroLmux YacTen:
— npeobpasoBatenb aaenenus MAo;
— 9mneKTPOHHbIN nNpeobpasoaTens AlT;
—  3NEeKTPUYECKUin pasbeM MUnu KabenbHbIN BBOA;
— 3NeMeHT KOMMYTauun 1 yrnpaeneHus;
— Kopnyc;
— [ONONHUTENbHBIN NONEBOW KOPMNyC Ans ucnonHexruns 12HS.

Bce anemeHTbl patumka (3l1, komMmyTaumsa u ynpasreHue) pasmellarTcs
BHYTPY LienocTHON 060mno4yku, koTopas obecneyvBaeT JOCTYN K yHKUMOHany aat-
yuKa 1 3aWwnTy OT BoAbl U Nbinu no n. 1.2.42. O6onoyka ans 12H coctout ns kopnyca
(noanuus 3 pucyHok 1.1), BUNKv LITENCENBHOMO pasbema (no3uums 4 pucyHok 1.1) n
YNIOTHUTENBHOIO PE3NHOBOTO KomnbLa Mexay Humu. Obonodka ans 12HS coctout
13 kopnyca (nosvumus 3 pucyHok 1.1), nonesoro kopnyca (nosuums 6 pucyHok 1.1),
KpBbILLKM nonesoro kopnyca (no3vums 8 pucyHok 1.1), kabenbHoro BBoga vnim BUSKN
LTEencenbHOro pasbema (no3nums 4 pucyHok 1.1) n ynnoTHUTENbHbLIX PE3UHOBbIX KO-
neu.

1.3.2 M4 coctonT M3 WTyLepa n NepeuMYHOro npeobpasoBaTtens (ceHcopa).
MpuHLUMN OeiCTBUS CEHCopa OCHOBAH Ha UCMOMNb30BaHWM 3aBUCMMOCTU MEXAY U3-
MepsieMblM JaBreHEM U ynpyron Aedopmaumen YyBCTBUTENBHOIO aremMeHTa nep-
BUYHOro npeobpasoBartens, YTo NPMBOAMUT K UBMEHEHWIO 3NEKTPUYECKOro CONPOTUB-
NeHUs pacnonoXeHHbIX Ha MmembpaHe TeH30pPEe3nCTOPOB W, COOTBETCTBEHHO, Hanps-
XEHMS BbIXOOQHOrO cuMrHana.

1.3.3 MM cocTtomT 13 aHanoro-uMgposoro npeobpasosartensa (ALIM), mMukpo-
KOHTpOJiepa C 9HeproHe3aBMCMMON NaMaTbio, LnMdpo-aHanoroBoro npeobpasoBa-
Ttensa (UATI), HART-mogema (ons vcnonHenun ¢ HART-npotokonom), cunbTpa
aneKkTpomarHUTHbIX nomex. Al npeobpasoBLiBaeT aHaNoroBbI curHan ¢ M e umd-
poBoWi, 06pabaTbiBaeT ero matemaTM4eckuMm MeTogamu 1 npeobpa3oBbIBaEeT B aHa-
NOroBbIV BbIXOAHOW CUrHanm.

1.3.4 SnemeHT KOMMYyTaLuUn 1 ynpasneHns obecneynBaeT NOAKMIOYEHNE dnek-
TPUYECKOrO NUTaHWS AaT4mKa 1 NMO3BONSET KOPPEKTUPOBAaTL HYrNeBOe 3Ha4YeHNe Bbl-
XOQHOro curHana, usMeHsTb Npeaensl U3MepeHns AaTtynka v AnarHoCTMpoBaTh He-
KOTOpbIE OLUMOKKN AaTymKa.

1.3.5 PaboTta gatymka npomcxoauT B creayroLLen nocneaoBaTenbHOCTU.

NamepuTenbHas cpea nogaértcs B kamepy npeobpasoBaTtens aBneHus v ae-
dopmMupyeT HyBCTBUTENbHLIN 3neMeHT ceHcopa. NnaTta AU npuHumaeT aHanoro-
Bble CUrHarnbl ceHcopa, NponopLMOHarnbHble BXOAHOW N3MepsieMol BenuymHe (oaB-
nenuto) Up n Temnepatype Ui, n npeobpasoBbiBaeT ux B LMdpoBble Koabl. B aHepro-
HEe3aBMCUMMOW NaMAT MUKPOKOHTPOIepa XpaHAaTCa KO3 rUMEHTbI KOppeKLmun xa-
paKkTepUCTUKN CEHCOPHOro Bnoka v apyrve AaHHble npeobpasoBaTens AaBrneHus.

MuikpokoHTponnep npuHumaeT umMdposble curHansl oT AL, npon3soaunT Kop-
peKUMIo 1 NnHeapusaumio xapaktrepuctuku M, BelYMcrseT CKOPPEKTUPOBAHHOE 3Ha-
YeHWe BbIXOJHOIO curHana gatyuka u nepegaet ero B LIAM. LLAM npeo6pasyeT uund-
POBOW CUrHar, NOCTyNakLWMi C MUKPOKOHTPOIEPA, B BbIXOAHOW aHanoroBbI TOKO-
BbllA CuUrHan.

BHumaHue! CteneHb 3alumTbl OT BOAbI U NbinK Mo n. 1.2.42 obecneynBaeTcs:
— 4anga 12H npu yCcTaHOBMEHHbIX LWTENCeNbHOM pasbéme (no3uums 4 pu-
CyHOK 1.1) 1 yNnoTHUTENbHOM PE3MHOBOM KOJSIbLE;
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— ans 12HS npu ycTaHOBMNEHHbIX kabenbHOM BBOAE WM BUIKE LUTEMN-
cenbHOro pasbemMa (no3uums 4 pucyHok 1.1), Kpbilke MONEBOro Kop-
nyca (no3vuusi 8 pucyHok 1.1) 1 ynnoTHUTENbHbLIX PE3MHOBBLIX KOIb-
Lax.

Mpu oTcyTcTBUM XOTA Obl OQHOTO M3 3NEMEHTOB 060MOYKN, YKa3aHHbIX BbILUE,
YCTPOWCTBO He OyadeT COOTBETCTBOBATb CTEMEHW 3awuTbl OT BOAbI M MblAM MO
n.1.2.42.

4 |
8
‘ 5
S —
F 6
1
| 2
1
L 7 H
T T

1 — npeoGpasosatenb aasnenus (MA);

2 — 3neKTPOHHbIN NnpeobpasoBatens (3M);

3 — Kopnyc Aartyuka;

4 — aneKTpuyeckuit pasbemM nnu kabenbHbli BBOA;
5 — nnata KOMMyTauuu 1 ynpaBneHus;

6 — nonesow Kopnyc gaTyvka;

7 — 3a3eMnISIOLWMIA 3aXK1M;

8 — KpblILLKa NoneBoro koprnyca.

PucyHok 1.1 — lMpuHuunmanbHas KOHCTPyKuMs aatymkoB QHUN-12H cnesa
n OHN-12HS cnpasa

17



1.4 MapkupoBka

1.4.1 MapkvpoBka [JaT4MKOB OOLLENPOMBILLMEHHOTO MCMOMHEHUS COLEPXKUT
criepyoLime fAaHHbIe:

TOBapPHbIV 3HAK NPeanpUATUS-U3rOTOBUTENS;

3HaK yTBepxaeHus Tuna cpeacts namepenus rno MNP 50.2.009-94;
eOUHbIV 3HaK obpalleHnst NpoayKUMKN Ha pbiHKe EBpa3nincKoro akoHo-
Muyeckoro cotosa (EAC);

MeCsL, U FOA BbIMYCKa;

HavMMeHOBaHWe JaTyuka ¢ ykasaHuem Moaenu;

3aBOACKON HOMep;

cTeneHb 3awuThl IP no FTOCT 14254-2015;

AvanasoH 3Ha4YeHui TemnepaTypbl OKpYyXatLen cpeabl;
MaKkcumanbHbI Npeaen uamepeHust Pe max C yKasaHWeM equHuULbl 13-
MepeHus;

HACTPOEHHOE Ha 3aBofe-M3roToBuUTENe umMepsiemoe aasrneHne Puav;
BEPXHEE U HIDKHEE 3HAYEHUS BbIXOAHOMO curHana, MA;

HanpsbkeHe NUTaHus;

30Ha pa3MeLLeHns repkoHa.

1.4.2 MapkupoBKka [aT4yMKOB B3PbIBO3ALUMLLEHHOTO MCMOSHEHUst (koabl -EX,
-Exd, -RB, -RO) conepxuT 3Haku n Hagnvcu no n. 1.4.1, 3Hak B3pbiBoO6e3onacHocTy,
HaVMeHOBaHWe UINK 3HaK LieHTpa Nno cepTudumKaumm 1 HoMep cepTudmkaTa, a Takke
MapKUpOoBKa Mo B3pblBo3alLuTe 6a30BOro NCMONHEHUS:

ana gatymkoB 12HS-Exd — «1Ex db IIC T5 Gb X»;

ana patyamkoB 12H-Ex — «0Ex ia IIC T5 Ga X»,

«Exta llIC T20090 C Da X», napameTpbl uCkpobe3onacHoCTu
«Ui<28B,1i<120 MA, Li <10 mMk'H, Ci <1100 n®, Pi < 0,84 B1y;
ansa patdnkoB 12HS-Ex — «0Ex ia [IC T5 Ga X»,

«Ex ta llIC T20090° C Da X», napameTpbl nckpobesonacHocTu
«Ui<28B, [i<120 MA, Li <10 mMklH, Ci <1100 n®d, Pi < 0,84 BT»;
ans gatymkos 12HS-Exdia — «1Ex db 1IC T5 Gb X»,

«OEx ia IIC T5 Ga X», «Ex ta llIC T20090° C Da X», napameTpbl 1c-
kpobesonacHoctu «Ui < 28 B, |; < 120 MA, Li < 10 mkIH, Ci < 1100 no,
Pi <0,84 BT»;

ana natydnkoB -RB — «PB Ex db | Mb X»;

ans gatdmko -RO — «PO Ex ia | Ma X», napameTpbl uckpobesonac-
HocTu «Ui <28 B, i <120 MA, Li <10 mklH, Ci < 1100 no,

Pi <0,84 BT».

Mo 3anpocy Ha NpUKpenneHHon K gatynky Tabnuuke OormkHa ObiTb HaHeceHa
MapKMpOBKa MO B3pbIBO3aLLMTE MHOMO TMNa B COOTBETCTBUM C Tabnuuen 2.

1.4.3 Jetanu pgatumkoB 12HS-Exdia, 12HS-Exd, 12HS-RB ponyctumble ans
pasbopa, umelT MapknpoBKy: « OTKpbIBaTb, OTKIIOUMB OT CETUY.

1.4.4 MecTa noaeoga GonbLuero, U MeHbLUEro gasneHun y gatdamkos O[04, O
MapKMPOBaHbl 3HAKaMUN «+» N «—»; 3HAK «+» COOTBETCTBYET MECTY NoaBoAa UsMe-
psiemMoro gaBneHust unun G6onblUero n3 naMepsieMbiX AaBnNeHui, a 3HaK «—» COOTBeT-
CTBYeT kamepe, coobLiatoLleincs co CTaTUYeCKUM AaBNeHNeM, Unu noasoaa MeHb-
LLEro M3 M3MepSIEMbIX AaBMEHUN.
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1.5 KomnneKkTtHOCTb
1.5.1 KoMnnekTHOCTb JaTynka COOTBETCTBYET yka3aHHoM B Tabnuue 1.15.

Tabnuua 1.15 — KomMnnekTHOCTb JaT4ymKka

HaumeHoBaHue O603HavyeHue gokymeHTa| Kon. MpumeyaHue
Jatuuk — 1 wT. |B COOTBETCTBUM C 3aKa3oM
PykoBOACTBO MO 3Kcnnyataumm BEBEMB241-00.000P3 1 9K3.
MeToguka nosepku MMM 202-025-2017 1 9K3.
[Macnopt BEMB241-00.000MNC 1 3K3.
Bpenok MarHUTHbI UPMEHHbIN — 1 wr.
KomnneKkT MOHTa)HbIX YacTen — 1 komns. |B cOOTBETCTBUM C 3aKa3oM
MpumeyaHus:
—  Ons napTuv AaTuYMKOB, HanpaBnsieMbIX B OAVMH aapec, fonyckaetcs npunaratb PO n M,
a Takke MarHWTHbIA 6pernok no 1 wT. Ha kaxaple 10 4aTYMKOB UNW APYroe YMCro Mno Co-
rnacoBaHuto ¢ notpebutenem;
— B KOMMIIEKT MOHTaXHbIX YacTew BXOAAT crnefylolime U3genus: posetka unm kabenbHbii
BBO/, KDOHLUTENH MOHTaXHbIN, MOHTaXHble dnaHLbl AW HUNNEMb C HAaKWOHOW raikown.

1.6 Tapa v ynakoBka

1.6.1 YnakoBblBaHWE NPON3BOAUTCS B 3aKPbITbIX BEHTUNUPYEMbIX MOMELLLEHUSAX
npu Temnepartype okpyxatoLiero Bosgyxa oT 15 0o 40 °C 1 oTHOCUTENBHOMN BNa)Ho-
ctu He 6onee 80 % npu OTCYTCTBUM B OKpY>KatoLLEV CPESE arpeCCUBHbBIX MPUMECEN.

1.6.2 MNepepn ynakoBbiBaHMEM pe3bb0OBbIE MOBEPXHOCTU LUTYLIEPOB, hriaHLEB 1
BKH (onsa 3akasa ¢ kogom «BKH») 3akpbIThl Konnaykamu unu 3arnyLikamu, npego-
XPaHSOLWUMN BHYTPEHHIOK MONOCTb OT 3arpsi3HeHNs, a pe3bby — OT MexaHU4ecKnx
nospexaeHuin. OTBepcTnst noa kabenbHble BBOABI HE 3aKPbIBAKOTCA 3arnyLUKamu.
[Mpu TpaHCNOPTMPOBKE N XpPaHEHUU B yNAKOBaHHOM BUAE 3alinTa BHYTPEHHEN Moro-
CTM OT 3arpsA3HeHni ocyLlecTensieTcs cornacHo n. 1.6.3.

1.6.3 KoHcepBaumsa gatyvka obecneynBaeTca NnoMeLleHNeM B YEXOn U3 nonu-
aTuneHoBon nneHkn FOCT 10354-84 tonuwuHon 60...100 MKM ¢ Bnaronornotute-
nem — cunukarenem. Yexon obxat Ans yaaneHns Bo3gyxa v LLOB Yexria 3aBapeH.

CpenctBa  KOHcepBauMM  COOTBETCTBYHOT BapuaHTy 3awutbl B3-10 no
FOCT 9.014-78.

HasHauyeHHbI cpok xpaHeHus 6e3 nepekoHcepsaunm — 1 roa. Mpu Heobxoam-
MOCTU NMPOAJSIEHNS CPOKa XPaHEHMS AaTyvK AOrKeH ObiTb NOABEPrHYT MOBTOPHOWN
KOHCepBaLUuu.

1.6.4 [JaTumMK U MOHTaXHbI€ YaCTU YNOXEHbl B MOTPEOUTENbLCKYIO KOPOOKY 13
roppmpoBaHHoro kaptoHa no MOCT 7376-89 n ynnoTHeHbl B KOpobke C MOMOLLbIO
o6epToyHoi 6ymarm no FOCT 8273-75 1 Nnpoknagok u3 kapToHa.

BmecTe ¢ gaTunMkom, MOHTaXHbIMU YacTsiMU B KOPODKY yroxeHa TexHudeckas
OOKyMeHTaums.

TexHn4yeckasi OKYMeEHTaLMs BITOXXEHA B YEXOJT U3 MONMITUIIEHA C 3aMKOM « Zip-
lock».

KopoOku ynoxeHbl B TpaHCNOpPTHYIO Tapy — Awmkn no FOCT 2991-85, awmku
no MOCT 5959-80 unu Awmkn 13 rodopupoBaHHoro kaptoHa no NOCT 9142-2014.

1.6.5 Macca TpaHCnopTHON Tapbl C AaT4MkaMu He npesblwaeT 50 Kr.
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1.7 OGecnevyeHune B3pbIBO3aLULLEHHOCTH

1.7.1 ObecneyeHue B3pbIBO3aLLMLLEHHOCTU AaTunkoB 12HS-Exdia ¢ ucnons3so-
BaHMEM HECKOJSIbKUX BUOOB B3pbiBO3aLUMUTHI («B3PbIBOHENPOHMLAeMas obonoyka»,
«uckpobesonacHas anekTpuyeckas Lenb «i», «3awuta OT BOCMNaMEHEHMS Mblv
060n0YKoM») AOCTUraeTCs 3a CYET:

pasMeLLEeHNs UX INEKTPUYECKUX YacTel BO B3PbIBOHEMPOHMULIAEMYIO
obornouky no NOCT IEC 60079-1-2013, koTopas MMeeT BbICOKYtO CTe-
neHb MexaHW4eCcKON NPOYHOCTU. YKa3aHHbIN BUA B3pPbIBO3aALLMUTbI UC-
KntoyaeT nepegavy B3pbiBa BHYTPU AaTymka B OKpYXatoLLyo B3pblBO-
onacHyio cpeay;

OrpaHNyeHns mMakcumarnbHoro BxogHoro Toka (li < 120 MA) 1 makcu-
ManbHoro BxogHoro HanpsbkeHua (Ui < 28 B) B anekTpuyeckux Lensx,
paboTatoLmx B KOMMMEKTE C HUMM BTOPUYHBLIX MPUBOPOB A0 NCKpobes-
onacHbIX 3Ha4YeHWI;

BbINOIHEHME KOHCTPYKLIMM BCEro AaTynka B COOTBETCTBUM C TpeboBa-
Husimm TOCT 31610.11-2014 u TOCT IEC 60079-31-2013.

1.7.2 ObecneyveHune B3pbiBO3aLLmLLeHHOCTU AaTumkoB 12HS-RO ¢ ncnonb3osa-
HMEM BMAa B3pbIBO3aALLMTBI «MCKpobe3onacHasi anekTpuyeckasa uenb «i» Aoctura-

eTCs 3a CYET:

OorpaHnyeHns makcumarneHoro BxogHoro Toka (li < 120 MA) 1 makcu-
ManbHOro BxogHoro Hanpsbkenns (Ui < 28 B) B aneKkTpryecknx Lensx,
paboTaloLmx B KOMMNEKTE C HUMU BTOPUYHBIX NPUBOPOB A0 NcKpobes-
onacHbIX 3Ha4YEeHUI;

pasMeLLeHNneM X IANEKTPUYECKUX YacTen B 060MnouKy, KoTopasi cooT-
BeTCTBYyeT TpeboBaHMAM, yCTaHaBNUBAOLWUM BbICOKYHO CTEMEHb onac-
HOCTU MEeXaHW4YeCKX MOBPEXOEHWNN;

BbINOMHEHNE KOHCTPYKLMM BCEro AaTynka B COOTBETCTBMU C Tpebosa-
Huamu TOCT 31610 11-2014.

1.7.3 ObecneyeHune B3pbiBO3alULLEHHOCTM gaTumkoB 12H-Ex, 12HS-Ex ¢ Bu-
[OM B3pbIBO3aLUNTLI «MCKpobe3onacHas anekTpuyeckas Lenb «i» n/vnm «3awmTa ot
BOCMTaMEHEHMS NbINK 060I04KOM» AOCTUraeTCs 3a CHET:

OorpaHnyeHns makcmmanbHoro BxogHoro Toka (li <120 mA) 1 makcu-
MarnbHOro BxogHoro HanpsbkeHus (Ui < 28 B) B anekTpuyeckux uensix,
paboTaloLLmMX B KOMMEKTE C HUMW BTOPUYHBIX MPUB0OPOB A0 NcKpobes-
OnacHbIX 3Ha4YeHWI;

pasMeLLeHNeM MX INEKTPUYECKMX YacTeln B 060Mo4Ky, KOTopasi cooT-
BeTcTBYeT TpeboBaHusiM, ycTaHaBnueawwmMm ans 12H-Ex Huskyo
cTteneHb onacHoctu 1 anga 12HS-Ex BbicoKyto cTeneHb onacHOCTU Me-
XaHUYECKMX NOBPEXOEHUI;

BbInonHeHne KOHCTPYKUUM BCEro AaTymka B COOTBETCTBMU C TpeboBa-
Huammn FTOCT 31610 11-2014.

1.7.4 ObecnedeHne B3pbiBO3aLMLEHHOCTM aatyumkoB 12HS-Exd, 12HS-RB ¢
BUOOM B3pbIBO3aLLMTbI «B3PbIBOHENMPOHMLI@eMas 060noyka» OOCTUraeTcsa 3a CYET
pa3MeLLEeHNst NX INEKTPUYECKNX YacTel BO B3PbIBOHEMNPOHMLAEMYO 0DO0MOYKy Mno
FOCT IEC 60079-1-2013, koTopasi cooTBeTCTByeT TpeboBaHusIM, ycTaHaBnuBaio-
MM BbICOKYIO CTEMeHb OMaCHOCTU MEXaHWYECKUX MOBPEXOEHUN. YKasaHHbIA BUA
B3pbIBO3aLLMTbl UCKMOYaeT nepegadvy B3pbiBa BHYTPU JaTyMka B OKPYXKaloLLYHO
B3PbLIBOOMNACHYO Cpeay.
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1.7.5 MNpoyHOCTb B3pbIBOHENPOHMLI@EMOro kopnyca gatumka 12HS-Exd, 12HS-
Exdia npoBepsieTcs Npu UX U3rOTOBMEHWUN TMAPABAMYECKMMU UCTILITAHUSIMU U30bI-
TouYHbIM gasnenuem 2,0 MMa no FOCT IEC 60079-1-2013.

OcTanbHble TpeboBaHMA B3pbIBOHENPOHMLIAEMON 060M104KM 0becnevmBatoTcs
KOHCTpyKUMen aetanen o60no4kn 1 Ux coegnHeHnem ¢ cobniogeHrem napameTpoB
B3pbiBo3awwmTbl no NOCT IEC 60079-1-2013, npuBeOeHHbIX Ha YepTexe CpPeacTB
B3pbIBO3aLWMTLI (pUcyHkn 1.2, 1.3).

1.7.6 B3pbiBOHENpoHML@eMoCcTb 060MoYkn obecneumBaeTcs nNpUMeHeHneM
B3pbIBO3aLLMThl BUAA «B3pbiBOHENpoHMLaemasa obonoyka «d». Ha yeptexe cpeacrs
B3pbIBO3aWMTLI (pucyHku 1.2, 1.3, 1.4) nokasaHbl conpsbkeHus getanen, obecneyn-
BalLLMX B3pbIBO3AWNTY BMAA «d». 3T conpseHns 0603HaveHbl CrioBoM «B3pbiB»
C yKasaHueM JOonyCTMMbIX MapaMeTpoB B3pbIBO3aALUNTLI.

B pe3b60BbIX B3pbIBOHENPOHULAEMbIX COEAMHEHUAX UMEETCSI He MeHee 5 non-
HbIX HEMPEPbIBHbIX HEMOBPEXAEHHbLIX BUTKOB B 3aLleNfIEHNN.

TexHnyeckne TpeboBaHMsi NO B3pbIBO3aLLUTE:

— cB06OAHbLIN 06bEeM B3pbIBOHENPOHMLIaeMon obornoykn V = 150 cmd. Uc-
neiTatenbHoe Aaenexue 2,0 Mla;

— wmatepuan wryuepa MO (nosvuma 1 pucyHkm 1.2, 1.3, 1.4) n kopnyca
(nosnuus 2) — ctane  12X18H10T, nonesow Kopnyc no3vums 3 u
KpblLLKa no3numsa 5 — ansa o6opyanosanus rpynnel I v 11l cnnas AK-12 un
ans obopyposanua rpynnbl |, Il n 1l ¢ kopom KH10 — cTtanb
12X18H10T.

— wmartepuan Bunku GSP nosuuyus 10 — nonuamng;

— Ha NoBepxHOCTU «B3pbiB» pakoBMHbI U1 MEXaHUYECKNE NOBPEXAEHUS HE
JonyckarTcsa. YMcno nonHbIX HEMOBPEXAEHHbLIX HENPEepPbIBHbIX HUTOK
pe3bbbl — He MeHee 5;

— nfowagb MOBEPXHOCTEN HeEMeTannuMyeckux 4vacTeh He OGonee
1000 mm2;

— pe3bboBble B3pbIBOHENPOHULL@EMbIE COEAMHEHMS Koprnyca (no3uums 3
pucyHkn 1.2, 1.3, 1.4) v KpbIwku (no3vumsa 5 pucyHkn 1.2, 1.3, 1.4) ana
ucnonHeHua u3 cnnasa AK-12 3akoHTpeHO ckobol, Ans UCNOMHEeHNs 13
ctanm 12X18H10T 3aKOHTPEHO BUHTOM;

— KOHTPOBKa 1 repMeTUYHOCTb OCTarbHbIX pe3b00BbIX 0TBEpCTUIA obecne-
YMBaeTCs aHadPOOHBIM repMeTUKOM-hrKCaTOPOM;

— TMNpPOYHOCTb W TepMEeTUYHOCTb KabenbHoro BBoga (no3vums 6 pu-
cyHkm 1.2, 1.3, 1.4) pomkHa COOTBETCTBOBAaTb TpebGoBaHMAM
[OCT 31610.0-2019, OCT IEC 60079-1-2013. KabenbHblit BBOA, AON-
XXEH UMeTb BMA B3PbIBO3aLLMTbl COOTBETCTBYIOLUNA YPOBHIO B3pbIBO3a-
LWNTBI AaTynka n UMeTb cepTUdmKaT COOTBETCTBUS;

— MecTa NanKy NOKPbITbl N30NSALNOHHBLIM JTAKOM;

— 3neKTpu4eckme 3a30pbl U MyTW YTEYKU B BUHTOBbLIX 3a>KMMaX, 3NIEMEH-
Tax, YCTAHOBMEHHbIX HA MeYyaTHOW nnaTte, Mexay neyaTHbIMU NPOBOA-
HMKamMu cooTBeTCTBYHOT TpeboBaHmam TOCT 31610.11-2014;

— ToKOoBeAyLiMe 1 3a3eMnsioLime 3aXnMbl NpeaoxpaHeHbl 0T CAMOOTBUH-
YMBaAHUS NPUMEHEHUEM NPYXXMHHbIX LIANDG;

— MOKPbITUE HapYXHbIX NOBEPXHOCTEN MONEBOro KOpnyca W KPbILWKA 13
cnnaea AK-12 — nopolukoBasi nonuMadgupHas kpacka, TonwmHa He 6o-
nee 0,2 mm.

21



1.7.7 B3pbIBOHENpPOHMLA@EMOCTL BBoAa kabeneh obecneynBaeTcs MyTeMm
YMAOTHEHMWS ero 3NacTUYHbIM PE3NHOBbLIM YMNOTHEHWEM.

Bce TokoBeayLme n 3azemMnsoine 3axnmbl NpegoxpaHeHbl 0T CaMOOTBUHYK-
BaHWUSi NPUMEHEHNEM MPYXUHHbIX LIanb 1 KOHTpraek.

1.7.8 lonyctumasa TemnepaTypa HapyXHON MOBEPXHOCTU AaTyuka ANs TeMmne-
paTtypHoro knacca T6 He 6onee 85° C, ana T5 He 6onee 90° C, ans T4 He Gonee
135° C.

1.7.9 OrpaHunyeHne Toka W HanpsbKeHWUst B 3NEKTPUYECKUX Lensax gaTtyuka oo
mckpobesonacHbIX 3Ha4YeHUN JocTUraeTcs 3a c4eT ob6s3aTenbHOro PyHKLUMOHMPOBa-
HWS JaTymka B kKomnnekTe ¢ bnokamu (6apbepamu), MMeLWUMY BUA B3pbIBO3aLUUTbI
«nckpobesonacHas anekTpuyeckas Lenb «i» C ypOBHEM B3pbIBO3aLUUTBI MCKpObes-
OMacHOWM 3NEKTPUYECKON Lienn «ia» Onis COOTBETCTBYHLUMX MapPKMPOBKE B3PbIBO-
onacHblx cmecenn no OCT 31610.11-2014, B 3aBUCMMOCTM OT KOMMMEKTauuu,
HanpsPkeHne M TOK UCKPOOe30onacHbIX 3MEKTPUYECKUX Lener KOTOpbIX He MpeBbl-
LUAKT, COOTBETCTBEHHO, 3HadeHns 28 B n 120 mMA.

1.7.10 Ons patyvkoB C B3pblBO3ALUULLEHHBIMU UCMOMHEHNAMU Ha Tabnuuke
MMeEeTCH MapKnpoBKa B3pbiBO3aLLMTbl B COOTBETCTBMM C M. 1.4.2.

Ona ncnonHenuns -Exdia, -Exd n -RB Ha cbeMHO KpbILLKe nMeeTcsa npegynpe-
ouTenbHas Hagnucb: «Bo B3apbiBOoOnacHom atMmocdepe OTKpbiBaTb, OTKIOYMB OT
ceTuny.

1.7.11 3Hak «X» B MapKnpoBKe B3pbIBO3aLMNTLI 4ATYMKOB yKasbiBaeT Ha UX crne-
LmanbHble ycrnosums 6e3onacHOro NpMMeHeHus1, 3aknoyaroLmnecs B creayowem:

— anga vcnonHeHun 12H-Ex, 12HS-Exd, 12HS-Ex, 12HS-Exdia ¢ Temnepa-
TypHbIMU knaccamu T4 wnu T5, a Takke onsa ucnonHeHun 12HS-RB,
12HS-RO AuanasoH Temneparypbl OKpy>KatoLLen cpenbl:
—60 < Ta< 480 °C;

— gnga vcnonHenmn 12H-Ex, 12HS-Exd, 12HS-EXx, 12HS-Exdia ¢ Temnepa-
TYpHbIM knaccoMm T6 AmanasoH TemnepaTypbl OKpyatlLlen cpeabl:
—60 < Ta< +75 °C;

— anga vcnonHenmn 12H-Ex, 12HS-Ex, 12HS-Exdia, 12HS-RO napameTpbl
nckpobesonacHoctn: Ui<28 B, [i<120 MA, Li <10 mklH, Ci <1100 nd,
Pi<0,84 Br;

— anga ucnonHeHun 12H-Ex, 12HS-Ex, 12HS-Exdia, 12HS-RO: anekTtpuye-
CKOe NUTaHne AaT4YMKOB LOIDKHO OCYLLECTBNATLCA OT 6apbepoB MCKpO3a-
LLNTBI, UMEKLIMNX BUA B3PbIBO3ALLUUTBI «MCKpODe3onacHasi anekTpuyeckas
uenb «i» C YypOBHEM B3pbIBO3aLUTLI «ia» ANs B3pbIBOOMNACHbLIX CMecew
noarpynnsl 1IC no FOCT 31610 0-2019 n, npu HeobxoAMMOCTH, Npomnyc-
kaowmux HART-curHan, nMmeroLmx AencTBytoLLmne cepTudukaTbl COOTBET-
ctBust TpeboaHuam TP TC 012/2011. 3nekTpuyeckne napameTpbl Noa-
KINOYaeMbIX YCTPOMCTB C YYETOM JIMHUWN CBA3W: HaMNpsiKeHWe, TOK, MOLL-
HOCTb, UHAYKTUBHOCTb U 3NIEKTPUYECKAa €MKOCTb AOJKHbI COOTBETCTBO-
BaTb NapameTpaM Mckpobe3onacHOCTM AAaTYMKOB;

— anda ucnonHenuh 12HS-Ex, 12HS-Exdia, ¢ kopnycom 3meKTPOHUKM 13
antomMuHueBoro cnnaea (kog KH10 oTcyTcTByeT): npu ycTaHOBKE AaTyu-
KOB BO B3pblBOONAacHou 30He knacca 0 (ypoBeHb B3pbiBO3almTbl Ga)
HeobxoanMo obecneunTb AONOMHUTENBHYH 3aLUMTY U3LENUIA OT onacHo-
CcTU 06pa3oBaHns HPUKLMOHHBIX UCKP, BbI3BaHHbLIX TPEHUEM UMK coyaa-
peHvewm;
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Anst ucnonHeHni 12H-Ex obonoyka cooTBeTCTBYET TpeboBaHMsAM, yCcTa-
HaBNMBaIOLLMM HU3KYH CTENEHb OMACHOCTU MEXaHUYECKNX NOBPEXAEHWN;
ansa ucnonHenun 12H-Ex, 12HS-Exd, 12HS-Ex, 12HS-Exdia, 12HS-RB,
12HS-RO npepycMoTpeHa 3awimTa oT nepeHanpskeHun (6rnok dpunbstpa
nomMex), MO3TOMY MPOBEpPKa NPOYHOCTU MU3oNALMK 3PDEKTUBHBIM Hanpsi-
XXeHuem nepemeHHoro Toka 500 B no MOCT 31610 11 He mpoBoOAUTCS.
[MpoyHOCTL M3onAUMM NpoBepseTcs NP N30NMPOBaHHOM Bnoke unbTpa
rnomMex oT Kopryca gaTyuka.

MpumeyaHue — pgatyvkn mncnonHennn 12H-Ex, 12HS-Exd, 12HS-
Ex, 12HS-Exdia, 12HS-RB, 12HS-RO B npouecce n3rotoBneHnsi noaesep-
raloTca NpoBepKe NPOYHOCTM U30NALNK 3PDEKTUBHBIM HAMNPSKEHNEM MNe-
pemeHHoro Toka 500 B npu nsonvpoBaHHOM Grioke unbTpa nomex oT
Kopnyca gaTyuka.
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144

M27x1,5-7H/8g

n5

M24x1-7H/8g

1 — npeobpa3oBaTtenb AaBneHNs;
2 — Kopnyc;

3 — Kopnyc nonesowu;

4 — KOnbLO YNNOTHUTENBHOE;

5 — KpblILWWKa;

6 — kabenbHbIV BBOA;

7 — 3a3eMnALW M 3aXnM;

8 — ckoba.

PucyHkn 1.2 — YepTtex cpeacTs B3pbiBO3awWwmMTel 12HS ¢ nonesbiM KOPNycoM 1 Kpbilwkon u3 cnnasa AK-12
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Bapbis
M24x1-7H/8g B f

1 — npeobpa3oBaTtenb AaBNeHNs;
2 — Kopnyc;

3 — Kopnyc nonesowu;

4 — KOnbLO YNNOTHUTENBHOE;

5 — KpblILWWKa;

6 — kabenbHbIV BBOA;

7 — 3a3eMnALWnn 3aXNM;

9 — BWHT.

PucyHok 1.3 — YepTex cpeacTts B3pbiBo3awmTel 12HS ¢ nonesbiM KOpnycom 1 Kpbiwkon 13 ctann 12X18H10T (koa KH10)
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1 — npeobpa3oBaTenb AaBnNEHNS;
2 — Kopnyc;

7 — 3a3eMnALWmnn 3aXNM;

10 — Bunka GSP;

PucyHok 1.4 — YepTex cpeacTts B3pbiBo3awwmThl 12H — 6e3 nonesoro kopnyca



2  MCNOJIb3OBAHUE MO HASHAYEHUIO

2.1 O6wue ykasaHusa

2.1.1 MNMpu nonyyYeHUn ALWMKOB C AaT4MKamMun NPoOBEPUTL COXPaAHHOCTL Tapbl. B
cny4vae ee noBpexaeHns cnegyeT COCTaBUTb akT.

2.1.2 MNocne TpaHCNOPTUPOBaHUS B YCNOBUAX OTpUUATENbHBLIX TemnepaTtyp
OoKpy>KatoLLen cpebl NepBoe NoAKMYeHe AaTYMKOB K UCTOYHUKY 3NEeKTponuTaHns
JonyckaeTcs nocrne BbIAEPXKN AaTYMKOB He MeHee 3 YacoB B HOPMaribHbIX YCIo-
BUSIX.

2.1.3 MpoBepuTb KOMNNEKTHOCTb B COOTBETCTBMU C NAcNOPTOM Ha AaTUUK.

2.1.4 B nacnopTe gaTtyvka ykasaTb AaTy BBOAA B IKCMyaTaumio, HOMep akta u
[aTy ero yTBepXXaeHns pykoBoACTBOM MpeanpuaTua-noTpedburens.

B nacnopT gatuuka pekomeHgyeTcs BKNOYaTb AaHHbIE, KacalLmnecs akennya-
Taumu gartyvka: 3anucu no obcnykMBaHuo ¢ ykasaHMeM MMEBLLMX MECTO Heucnpas-
HOCTEN N UX NPUYMH; AaHHblEe NePUOANYECKOro KOHTPOMNSA OCHOBHbIX TEXHUYECKUX Xa-
pakTepUCTMK NpW AKCnnyaTaummn; AaHHbIe O MOBEpPKe Aatyvka u T.n.

MpennpusaTne-nsrotoBUTENb 3aMHTEPECOBAHO B MOSTYYEHUUN TEXHUYECKOW WH-
dopmauum o paboTte gaTymka M BO3HUKLLMX HEMONagkax C Lenblo YCTPaHeHUs ux B
JanbHenLem.

Bce noxenaHns no ycoBepLUEeHCTBOBAHUIO KOHCTPYKUMUM OaTyuka crepyet
HanpaensaTb B agpec NpeanpuaTus-n3roToBUTENS.

2.1.5 [laTynkn MOXHO MPUMEHSITL ANA U3MepeHuUs JaBrneHUs XuakocTu, napa
unu rasa.

Mpun namepeHun aaBneHns XmMaKocTn obecneunTs TLATENbHOE 3anofiHeHVe Cu-
CTEMbI XUAKOCTbIO.

Mpwn BbIGOPE Mogenu gatunkos A, AN, VB Heob6xoanmo yumTbiBaTh BEPOAT-
HOCTb BO3HVMKHOBEHWSI PE3KUX CKAYKOB AaBrieHust (rmgpo-, ra3oyaap) B npouecce us-
MepeHus. PekomeHayeTcsi B 3TOM criydae Bolibrpatb Mmogenu ¢ 60nbLwmnm 3HavyeHem
P& max C LieNbio MCKIIOYEHUS paspyLUEHNs CeHcopa.

2.1.6 Bce onepauun no xpaHeHuto, TPAHCMOPTUPOBAHMUIO, NOBEpPKe U BBOAY B
aKcnnyatauuo gaTynka HeobXo4MMO BLIMONHSATE ¢ cobnioaeHneM TpeboBaHui No
3aLymTe OT CTAaTUYECKOro ANEKTpMYECTBa, a MMEHHO:

— TpaHCnopTMpOBaHME U XpPaHEeHWEe AAaTYMKOB Ha BCEX 3Tanax NnpounsBo-
AVTb C 3aKPbITbIMMN KPbILUKaMW UM B CNeLuanbHON Tape;

— Npuv NOBEpPKE WM NOAKIIOYEHUN AATYMKOB MOMb30BaTbCA aHTUCTaTUYe-
ckumm Gpacnetamu;

— pabouyve MecTa No noBepke AaTyMka obecneynTb 3MeKTPonpoBOAs-
MM NOKPbITUEM, COEANHEHHBIM C LUMHON 3a3eMMeHUs;

— BCe MpUMeHsieMble Ans noBepku npubopbl U obopynoBaHue 3a3em-
nnThb;

— Npuv NOAKIIOYEHUN OaTyMKa Ha MEeCTe JKCnyatauuv B NepBylo ove-
peab NOAKMIOYNTL 3a3eMIieHre, a 3aTeM NUTakoLLMe N N3MepUTENbHbIE
nHUN.

2.1.7 Tocne BO3AENCTBUSA MakCMMarbHbIX UM MUHUManbHBIX pabounx Temne-
paTyp pekoMeHayeTCs NPOM3BECTU KannBpOBKY «HYMNS».

27



2.2 YkasaHusi Mep 6Ge3onacHOCTH

2.2.1 Mo cnocoby 3aLuTbl YenoBeka OT NOPaXEHUS AMEKTPUYECKUM TOKOM AaT-
ynk cootBeTcTBYeT knaccy |l no FOCT 12.2.007.0.

Kopnyc aatunka 3a3eMnuTb cornacHo n. 2.4.4.

2.2.2 OkcnnyaTtaumto aatymkoB -Ex, -Exd, -Exdia, -RB, -RO npousBoauTb co-
rnacHo TpeboBaHuAM rmasbl 7.3 Y3 1 Apyrux HOPMaTUBHLIX [OKYMEHTOB, perna-
MEHTUPYIOLLNX NPUMEHEHNE 3MNeKTPoobopya0BaHMS BO B3PbIBOOMACHBIX YCIOBUSIX.

2.2.3 OkcnnyaTtaumsa AaT4MKOB paspeLuaeTcs TOMbKO NPW HanMyumm UHCTPYKLMK
no TexHuke 6e3onacHoOCTH, YTBEPXOEHHOW pyKoBoaMTENeM NpeanpuaTua-noTpedu-
Tens v yuuTbiBaloLen cneumdguky NnpuMeHeH1s aatymka B KOHKPETHOM TEXHOMNoru-
YeckoM npoLecce.

2.2.4 OTcoeavHeHne paTtymMka OT Maructpanu, NoABOASLLEN WU3MeEpPSeMYHD
cpeny, Npov3BoanTb nocre cbpoca AaBneHust B paboye nonocTu gartyvka Jo at-
MocepHOro, BOCMONb30BaBLUMCh APEHaXHbIM KranaHoM knanaHHoro 6noka (BKH).
Bce paboTbl No anekTpuyeckoMmy NOACOEAMHEHMIO U OTCOeQUHEHUIO NpeobpasoBa-
Tensa crnegyeT NPpou3BOAMTL NPY OTKIMIOYEHHOM MCTOYHMKE NMUTaHUS.

2.2.5 He pgonyckaeTcs akcnnyataunsa 4aTinkoB B CUCTEMaX, JABMNEHME B KOTO-
pbIX MOXeT MnpeBblllaTb COOTBETCTBYHOLME HaMbonbLUMe npedernbHble 3HAYEHWUs,
ykasaHHble B Tabnuuax 1.2—1.7 ansi Kaxxgow Moaenwu.

BHumaHue! NpeBbilleHne nogaBaemMoro AaBfeHns B JaTUMK 3HAYEHMS gaBre-
HUA Neperpy3kn MoXeT NpuBeCTu K BbiIXo4y U3 CTPOA aaTyKMKa. B atom clny4yae rapatH-
TUA N3rOTOBUTENA Ha AaTYUK HE pacnpOCTpaHAETCA.

2.2.6 [Ina moHTaxa npeobpasoBaTenen u kK ux nocneayowemy obcnyxmBaHuo
M 3KcnnyaTaumMu OOoryckaeTcd nmepcoHan, MMEeKLWuii AonycK Ha npaBo paboTsl C
anekTpoycTaHoBkamu HanpsxeHnem o 1000 B, kBanvudmkaLMoHHyt0 rpynny no Tex-
Huke 6e3onacHocTu He Huxe |l B cooTBeTCcTBUM C «[MpaBnnamu TexHuku 6esonacHo-
CTW NpU 3KCNnyaTauun aNeKTpoyCTaHOBOK NOTpebutenemy.

2.2.7 He ponyckaetcs NpuMMeHeHMe AaTyvKoB, WMMELWUX U3MepuTernbHble
6noKK, 3anofiHeHHble KPEMHUNOPraHM4eckon (MOoNUMETUINCUIIOKCAHOBOW) XWOKO-
CTblO, B NpoLieccax, rae no ycroBusiM TEXHMKM 6e3onacHOCT NpoM3BoaCcTBa 3anpe-
LaeTcs nonagaHne aToM XUAKOCTM B M3MEPAEMYIO CPeay.

2.2.8 lNepeyeHb KpUTUYECKNX OTKa30B:

— noTeps repMeTUYHOCTM KOPMYCHbIX AeTanen no OTHOLUEHUIO K BHELL-
Hewn cpeae;

— NoTepsi repMEeTUYHOCTM pa3beMHbIX COeAMHEHMI NO NPOKNaakKe;

— MoTepsi repMEeTUYHOCTM B CBapHbIX COeAMHEHMAX AaTumMKa U ero ceap-
HbIX COEAMHEHUSIX C TPYOONpPOBOAOM.

2.2.9 Bo3MoxHble olnboYHble AeACTBUS NepcoHana:

— UCnonb3oBaHWe AaTyuka npy napameTpax paboyer cpeabl, NpeBbILLa-
IOLLMX 3HAYEHWS, YKa3aHHbIX B MacnopTe;

— BbINOMHEHne paboT No AEMOHTaXy 4AaTUYMKOB NPY HaNM4Mn gaBreHns
pabo4en cpenpl B uamepuTensHOM Tpybonposoae.

2.2.10 MNpun uvHUMOeHTe, OTkase WM aBapum cOpPoCcUTb AaBneHue paboyen
cpenpbl U3 060pyaoBaHus.
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2.3 OGecneuveHue B3pbiBO3aLUNLLEHHOCTU AaTYUKOB NpPU MOHTaXxe

2.3.1 datumkm -Ex, -Exd, -Exdia, -RB, -RO moryT yctaHaBnvMBaTbCs BO B3pbIBO-
OonacHbIX 30HaxX MOMELLEHWIN U HapYXXHbIX YCTAHOBOK, cornacHo rmase 7.3 NY3 n apy-
MMM HOPMaTUBHbIM JOKYMEHTaM, pernaMeHTMpyLWnM NpuMeHeHe anekTpoobopy-
[0BaHMSA BO B3pbIBOONACHbIX YCIIOBUSX.

2.3.2 Mpu moHTaxe patumkos -Ex, -Exd, -Exdia, -RB, -RO cneayeTt pykoBoa-
CTBOBAaTbCS CNeAyLWUMN JOKYMEHTaMu:

— npasuna MNT33I (rn. 3.4 «3nekTpoycTaHOBKM BO B3PbIBOOMACHbIX 30-
Hax»);

— npasuna Nya (rn. 7.3);

— TOCT 31610.0-2019 (IEC 60079-0:2011);

— TOCT IEC 60079-1-2013;

— TOCT 31610.11-2014 (IEC 60079-11:2011);

— TOCT IEC 60079-31-2013;

— wuHcTpykumsa BCH332-74/MMCC («MHCTPYKUMSE MO MOHTaXy 9neKTpo-
obopynoBaHus, CUIMOBbLIX U OCBETUTENbHbIX CETEN B3PbIBOOMACHBLIX
30HY);

— Hacrtosiwee P3 n gpyrne HopmaTuBHbIE AOKYMEHTbI, AENCTBYHOLLMNE HA
npeanpusaTun.

K MoHTaxy n akcnnyaTauumn gaTynka JOMnycKarTcs nuua, U3yumBlLME HacTOs-
LLiee pyKOBOACTBO MO 3KCNyaTauum v NpoLlleaLline COOTBETCTBYHOLNA MHCTPYKTaX.

Mepen MOHTaXOM AaT4MK OCMOTpeTb. [1py aTom Heobxoaumo obpaTTb BHUMA-
HMe Ha MapKMpPOBKY B3pbIBO3aLLMTbI, NpeaynpeauTenbHble HagnucKu, oTCyTCTBUE MNo-
BpEeXAEHU Kak Koprnyca B3pbIBOHENPOHMLAEMON 060M0YKN, Tak U M3MEPUTENBHOTO
6roka, Hannune 3asemMnSALLEro 3axvMa Ha KOpryce 3NeKTPOHHOro npeobpasoBa-
Terns, COCTOsIHME NOAKMYaeMoro kabens, Hanmume CpeacTB yNnoTHeHNs Ans kabe-
Nen 1 KpbiLlek.

Mo oKOHYaHUKM MOHTaxa NPOBEPUTL AMEKTPUYECKOE CONMPOTUBIIEHME N30NSALUN
Mexay 06beAUHEHHBIMI 3NEKTPUYECKMMU LIENSIMU 1 KOPMNYCOM AaTyuka. ConpoTume-
NeHue n3onsumMm OMmKHO ObiTb He meHee 40 MOM npu HOpMarnbHbIX KMMMaTUYECKUX
ycrnoBusax (Temnepatypa 25 +5 °C n oTHocuTenbHas BnaxHocTb He 6onee 80 %).
3atemM NpoBEpPUTb 3NEKTPUYECKOE COMPOTMBIIEHME JIUHWUM 3a3eMIIeHUusl, KoTopoe
OOIMKHO ObITb He 6onee 4 Om.

2.3.3 MNpu moHTaxe pgatumka 12HS-Exd, 12HS-Exdia, 12HS-RB Heobxoanmo
NpPOBEPUTb COCTOSIHWE B3PbIBO3ALLUUTHLIX MOBEPXHOCTEW AeTanen, noaBepraemMbix
pa3bopke (LapanuHbl, TPELLUHBI, BMSITUHBI HE AonyckatoTcest). etanu ¢ pe3bboBbiMu
COeaVHEHVAMY 3aBUHTUTL Ha BCHO ANNHY pe3bObl 1 3aCTONOPUTD.

YnnotHeHue kabens B kabenbHOM BBOAE BbINOMHUTL CaMbIM TLLATENbHbIM 06-
pa3om, T.K. OT 3TOr0 3aBUCUT B3PbIBOHEMPOHULIAEMOCTbL BBOAHOIO YCTPOUCTBA.

2.3.4 MNopcoeanHeHne Xun Kabens K KNeMMHOW KONoake B COOTBETCTBUM CO
CXEMOW BHELLUHUX coeAnHeHnn (mpunoxexuns B).

2.3.5 MapameTpbl NMHUK CBA3M Mexay aatynkamu -Ex, -Exdia, -RO n 6nokom
nUTaHUA: eMKoCTb He 6onee 500 N® u MHAYKTUBHOCTL He 6onee 10 MKIH.

JIMHMA cBSI3N MOXET ObITb BbINOMNHEHa MtobbiM TUNOM Kabensi ¢ MegHbIMU Npo-
BoAaMu ceyeHmem He meHee 0,35 mm?2 cornacHo rnase 7.3 MY3.

2.3.6 Mpu HanNM4YMM B MOMEHT YCTaHOBKM 4ATYMKOB B3PbIBOOMNACHON CMECU He
JonyckaeTcs noaBepratb AaT4uK TPEHUIO UMK yaapaM, CroCoGHbIM BbI3BaTb MCKPO-
obpasoBaHue.
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2.4 NMopsaaok ycTaHOBKMU

2.4.1 laTynkn pekoMeHOyeTCs MOHTMPOBATL B MOJIOXKEHWUM, YKa3aHHOM B MNpu-
noxenun .
Mpu BbIGOPE MecTa ycTaHOBKM HEOOXOAUMO YyUNTbIBaTL CrieaytoLlee:
— [JaTyuKK OOLLENPOMbILLIIEHHOIO MCMOJTHEHMSA HENb3sA yCTaHaBNMBaTb
BO B3PbIBOOMACHLIX MOMELLEHUSAX, AAaTYMKN B3PbIBO3ALLULLEHHOIO UC-
NMOMHEHMUSI MOXXHO YCTaHaBMnMBaTb BO B3PbIBOOMACHLIX MOMELLEHUSIX,
COOTBETCTBYIOLWMX M. 2.3.1;
— MecTa yCTaHOBKM AaT4MKOB AOSMKHbI 0becneynBaTth yaoOHbIE YCNOBUS
Anst 06CcnykMBaHUst U AEMOHTaXa;
— TemnepaTypa M OTHOCUTENbHAs BMaXHOCTb OKPYXKaloLlero Bo3ayxa
[OIMKHA COOTBETCTBOBATL 3HAYEHUAM, yKa3aHHbIM B nn. 1.2.7, 1.2.9;
— napameTpbl BUbpaumm He AOMKHbI NPeBbIWAaTh 3HaYeHNs, NPUBEAEH-
Hble B Tabnuue 2.1;
— 3nEeKTPOMAarHWTHbIE NOMEXM, Bbl3BaHHbIE BHELLUHUMU UCTOYHUKaMU, He
OOMKHbI NPeBbIWaTh 3HAYEHWUIA, YKa3aHHbIX B NPUOXEHUN A;
— npuv 3KcnnyaTauum 4aTYMKoB B Auanas3oHe MUHYCOBbLIX TemnepaTyp
HEeobXOANMO UCKIIOUYNUTB:
— HakomMneHue u 3amep3aHue KoHaeHcaTa B pabounx kamepax
W BHYTPU COEOUHUTENbHBLIX TPYO6OK (MpU M3mMepeHun napa-
MeTpoB razoobpasHbix cpes);
— 3amep3aHue, KpucTannmsauuio cpeabl UM BbIKPUCTaNn30-
BblBaHNE U3 Hee OTAEeSIbHbIX KOMMNOHEHTOB (MpY M3MepeHUU
XUAKnx cpen).

BHumaHue! Beixog n3 cTposi Aatymka no npuymMHe 3aMep3aHuns XUaKocTu B pa-
604MX NONOCTAX HE ABMSIETCA rapaHTUNHBIM CIy4YaeMm.

Tabnuua 2.1 — MNapameTpbl BUGpaLmu

Mpynna Amnnutypa
MopaunanasoH yacTorT, Ny >
VUCNONHEHUA CMELLUEHUs, MM | yCKOpeHUs, M/C

10—25
25—35 0,15 -
35—55

V2 Cablwe 55—80
80—100
100—120
120—150

2.4.2 TOYHOCTb U3MepPEHUs JaBNEeHUsa 3aBUCUT OT NPaBUSIbHOM YCTAHOBKM AaT-
YuKa U cCoeaHUTENbHbBIX TPYOOK OT MecTa oTbopa gaBneHns ao gartyvka. CoeguHu-
TenbHble TPYOKN NPONOXUTL NO KpaTyanLemy pacctosiHiio. OT6op gaBneHusi peko-
MeHAyeTCs Npon3BoaWTbL B MeCTax, IAe CKOpPOCTb ABWXEHWUS cpedbl HaumeHbLuas,
noTok 6e3 3aBuXpeHui, T.e. Ha NPSIMOMMHENHbIX yYacTkax Tpybonposoda npy Mak-
CYMarnbHOM PacCTOAHUK OT 3arnopHbIX YCTPOWCTB, KOJEeH, KOMMEHCATOPOB U APYruX
rmapaBnMyecknx coegnHeHui. MNpu nynscmpyowem AaBneHumn cpebl, rmapo-, raso-
yAapax coeguHuTenbHble TPYOKM BBIMOMHATL C OTBOAAMM B BUAE neTrneobpasHbix
ycnokoutenewn.

Temnepatypa namepseMon cpebl B pabodenn MoOnocTv garyvka He AOoIhKHa
npesbIlaTh AonyckaemMon TemnepaTypbl OKpyxatoLlero sosayxa. MNockonbky B pa-
6o4eln NoONOCTN AaTymKa HeT NPOTOKa cpedbl, TemMnepaTypa Ha BXOAE B AAT4YMK, Kak
npaswuno, He AomkHa npesblwaTtb 90 °C. [Ana cHMKeHnsa TemnepaTtypbl UsMepsemon
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cpeabl Ha Bxoae B paboyyto NonocTb, 4aTYMK YCTaHABNMBAKOT Ha COeAUHUTENBLHON
NVHUN, ANMHA KOTOPOKN pekoMeHayeTcst He MeHee 1...2 M. YkasaHHble ANVHbI SBNsi-
I0TCS OPMEHTUPOBOYHBLIMY U 3aBUCAT OT TEMMNepaTypbl cpeapl, AuaMeTpa u matepu-
arna coegUHUTENbHON NUHUK, U MOTYT ObITb NP 060CHOBaHMM yMeEHbLUEHbI. ng uc-
KMOYEHNsT MEXaHWYECKOro Bo3aencTBns (yaapbl, BUOpaumn) Ha gatyvku gaBrneHus
CO CTOPOHbI COeAUHUTENBHBIX NMHUIA HEOOXOAMMO NPesyCMOTPETb NX KPEnmeHue.

CoeauHUTENbHBIE NNHUN OOMKHBI MMETb OOHOCTOPOHHUIM YKMOH (HEe MeHee
1:10) ot mecTa oT6opa AaBneHus, BBEPX K AATUMKY, ECNM n3mepsemas cpega — ras
N BHU3 K OaTyuKy, ecnv mamepsiemas cpefja — Xuakoctb. Ecnn a1o HEBO3MOXHO,
Npu U3MepeHnn AaBneHns Unv pasHoCTN AaBMNeHN ra3a B HYKHUX TOYKaxX COeAnHU-
TENbHOW NMHUK criedyeT yCcTaHaBnNnBaTbh OTCTONHbIE COCYAbl, @ MPU M3MEPEHUN AaB-
TNEHUS UNWN Pa3HOCTY AABIEHUN XMUAKOCTU B HAMBBICLLNX TOYKaX — ra3oCOOpPHMKN.

OTCTOMHbBIE COCYabl PEKOMEHAYETCS YyCTaHaBNMBaTh nepes AaTtyvMkoM U B Apy-
rMX cryvasix, 0CO6EeHHO NPV AMNVMHHBIX COEANHUTENbHBIX NIMHUSAX U NMPU pacroroxXe-
HWUK gaTymka HWke mecTa oTbopa AaBneHus.

[ns npoayBkM coeanHUTENbHbIX NIMHUIA AOMXHbI NPeaycMaTpnBaTbCa CaMOCTO-
ATenbHble YCTPOWCTBA.

B coeauHWTENBHBIX MMHUAX OT MecTa OTOopa AaBrneHus K AaTyvKy AaBneHus
pEeKOMeHAYeTCA YCTaHOBUTL [ABa BEHTUNSA UMM TPEXXOL0BOW KpaH ANst OTKIHOYEHUS
Jartyvka oT NTMHWUM 1 COeAMHEHUS ero ¢ aTMocdeport. ATO YNpoCTUT NEPUOLNYECKIN
KOHTPOIb YCTAaHOBKW BbIXOAHOMO CUrHara, COOTBETCTBYIOLLErO HUKHEMY 3HAYEHMUIO
N3MepPSEeMOro AaBreHusl, U JEMOHTaX AaTymka.

B coeguHMTENbHBLIX NUHMAX OT CyXaloLWero yCTPponCTBa K 4aTyYMKy pasHOCTM
AaBneHnin pekoMeHayeTCH YCTaHOBUTb Ha KaXAoW U3 NUHUA BEHTUMb ANS COeauHe-
HMSA NMHUK C aTMOCHEPON N BEHTUINb ANA OTKMIOYEHNS AaTymKa.

Jatunkm moryT cHabxaTtbcsa 6rokamu knanaHHbIMU.

MpucoeavHeHne aatyvka K COEANHUTENBHOW NIMHUM OCYLLECTBNSETCS C NOMO-
Wb NpeaBapuTenbHO NPUBAPEHHONO K TPyOKe NMUHWMM HUMNENSt UM C MOMOLLBIO
MOHTaXHOro cpnaHua, umetowero pes3bL00oBOE OTBEPCTME ANS HaBUHYMBAHUS Ha
KOHLbI TPYOOK NHUK (BapuaHT no Belibopy noTpebuTtens). YNNoTHEHNE KOHUYECKON
pe3bObl OCYyLLECTBNAETCA B 3aBMCMMOCTM OT M3MepPAeMOon cpeabl hTOpOnIacToBon
neHTon nnm chaonutosom 3amaskon (50 % no BeCcy KpOMKM Cblporo haonmToBoro nu-
cTa, pactBopeHHoro B 50 % GakenuToBoro naka).

Mepen npucoegnHeHem K AaTYMKY JIMHAM JOMKHbI ObITh TLWATENBHO NPOAYTHI
ONSl YMEHbLUEHNS BEPOSITHOCTU 3arpsi3HEHUs Kamep npeobpasoBaTens LaBneHus
Jaryvka.

2.4.3 ocne oKoHYaHWsi MOHTaXa 4aTYMKOB, MPOBEPUTL MECTa COEAMHEHUI Ha
repMeTMYHOCTb NpY MakcMmarnsHoM paboyem gasneHun. Cnag gasneHns 3a 15 muH
He JormKeH npeBbiWwaTe 5 % OT MakcumanbHoro paboyero AaBneHus.

2.4.4 3asemnuTe KOpMyc AaTyvKa, AN Yero oTBoA cedeHnem 2,5 mm? (nposoa
He meHee 1 MM — B ApYrux) OT NPMOOPHOW LUNHBI 3a3eMIIEHUS NOACOEAVHUTE K Crie-
LUManbHOMY 3aKUMY, YKa3aHHOMY Ha KOprnyce COOTBETCTBYIOLLMM 3HAKOM.

2.4.5 Ina gaTyvKkoB C kabenbHbIMK BBOAAMU NPOV3BEeANTE 3aferky kabens B
kabenbHbI BBOA, ocnabue ranky (nosuums 1 pucyHok 2.2). MogkntoyeHune kabens k
KnemMmam u repmeTu3aumst kabenbHOro BBoAa OOMKHa NMPOM3BOAMTLCS B Crieayto-
LLel nocrneaoBaTenbHOCTH:

— NpOBEeCTU pasaernky kabens cornacHo pucyHky 2.1;
— BbIKPYTUTb rarky kabenbHoro BBoAa (mo3vumsi 1 pucyHok 2.2), 4ToObl
ocrnabuTtb pe3aMHOBOE YNIoTHEHUe (Mo3numns 3 PUCYHOK 2.2);
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— npoaeTb kabenb Yepe3 kabenbHbIi BBOA U NOACOEAVNHWUTL XMUIbl Ka-
6ens K knemMmam gaTyvka B COOTBETCTBMM CO CXEMOW BHELUHUX 3reK-
TPUYECKMX CoeanHeHUN (CM. npunoxeHve B);

— kabenbHbIV BBOA YCTaHOBUTBL B AATHMK, 3aKPYTUB B KOPMYC (M03uums 2
pUCYHOK 2.2);

— 3admkcupoBaTh U repMeTnanpoBaTh kabenb B kabenbHOM BBOAE C MO-
MOLLIbIO rarkn (Mo3nLmMsa 1 pucyHok 2.2).

25...30

AN
yo

ﬁu

O6nyouTb

PucyHok 2.1 — Pa3genka kabens

1 2

1 — ravika kabenbHOro BBOAA;
2 — BTYrnKa;
3 — kabenbHoe ynnoTHeHwue.

PucyHok 2.2 — KabenbHbin BBOA AaTtymnkoB 12HS

2.4.6 MoHTax gaT4MKoB.

— Tunbl kabenen. Vcnonb3yeMbli kabenb Npyv MOHTaXe — 3KpaHUPO-
BaHHas BWTasi Napa, 3KpaH 3a3eMNseTCs TOMbKO Ha MPWEMHON CTO-
poHe (y conpoTuBIEHWs Harpysku). HeakpaHupoBaHHbI kabenb Mo-
XeT ObITb NCMOMb30BaH, ECINN SNEKTPUYECKME MOMEXU B JIMHUN HE BMNU-
AT HA KA4YeCTBO CBA3M.

— [OwnameTp npoBogHuka: 0,51...1,38 Mm — npu obwen anvHe kabens
meHee 1500 m; 0,81...1,38 MM — npu obLien anuHe kabens Gonee
1500 m.

— PacueTtHas gnuHa kabens. MakcumanbHas anvHa kabens cesisaHa C
9KBMBANEHTHbIM COMPOTUBIIEHMEM CETU N MaKCUMMaribHO AOMNyCTUMON
E€MKOCTbI CUCTEMbI criegylowmm obpa3oMm, Kak MokasaHo Ha pu-
CyHKe 2.3.

Jdonyctnmas éMKoCTb CuCTeMbl NMpeAcTaBrieHa Kak (byHKuMsA OT nocrnepoBa-
TENbHOro CONPOTUBIIEHMS U CONPOTUBIIEHNS Harpy3Kku ceTu, rae nocrnegoBaTenbHoe
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COMPOTMBIIEHNE — 3TO CyMMa NoclefoBaTeNbHbLIX CONPOTUBNEHUI kabens, bapbe-
pOB (MCKPO3aLLMTHOrO, rPO303aLLUTHOMO) U BO3MOXHO ApPYr1X MocnefoBaTesNibHbIX
COMPOTUBIIEHNIA B CETU.
Onpegaenexne JonycTMMON ANUHbI kKabens B KOHKPETHON CETU:
— onpeenute MakcuMarbHYH AOMNYyCTUMY eMKOCTM cucTeMbl Cs No 3a-
AaHHbIM Rs 1 Rp, ncnonb3ys KpvBble, NOKa3aHHbIE Ha PUCYHKe 2.3;
— paccuuTante emkocTb kabens: Cc = Cs — Cx, rae Ch — cymmapHas
BXO[Hasi eMKOCTb BCEX NOAKMIOYEHHbIX NpubopoB. B kayecTBe BXOA-
HOW €eMKOCTWM Kaxgoro BTOpuuyHoro npubopa 6epetca Gonbliag u3
ABYX: MEXKNeMMHasi EMKOCTb I eMKOCTb KIleMMa-Kopryc CETEBOrO
yCTpoNCTBa (AaTyvka, 6apbepa unvm npuemMHoro ycTpoicTaa);
— paccuuTante MakcumanbHylo AnvHy kabena L =Cc/Kc, roe
Kc — koathduUmMeHT emMKocTu Kabenst Ha eavHUUy AnvHbL (U3 TEXHU-
YeCKUX yCrnoBuii Ha kabenb).

0,3

-«+—— R;=00wm
0,25 +

~+—— R,=500 Om
ol b Ly | |

0 B R L B i S
100 200 300 400 500 600 700 800 900 1000 1100
R;, Om

Rp — napannenbHoe ConpoTUBIEHNE BCeX NOAKMOYEHHBIX NPUBOPOB;

Rs — nocnepoBaTtensHoe CONpOTMBIEHWE NMUHUW, BKMOYas CONPOTUBIEHWe npoBoAoB, 6apbepa, uckposa-
LUTBI U ApYrue;

Cs — nonHas eMKoCTb CeTu.

MpumeyaHne — 3aBMCUMOCTM OT Rs MOKa3aHbl C ANCKPETHOCTbLIO 50 OMm.
PucyHok 2.3 — [lonycTMmMas eMKOCTb CUCTEMbI Kak pyHKUUA

Hanpumep: Rp = 250 Om, Kc = 100 nd/m, nocnegoBaTtenbHOE CONPOTUBMEHNE
Rs paBHO 240 Om (ConpoTMBIEHNE UCKPO3ALLMTHOrO Hapbepa 1 NosIHOe COnpoTUB-
JIeHVe NYHUK CBA3N), B CUCTEME OAMH OaT4uK (EMKOCTb He 6omnee 5 HO), eMKOCTb
NpUeMHOro ycTporcTea He 6onee 10 HO.

Mo pucyHky 2.3 HaxoAMM MakcumarnbHO OOMNYCTUMYHO EMKOCTb cucTembl Cs,
pasHyto 130 H®. EMKocTb kabens Cc 6yaeT pasHa Cc = 130 — 5 — 10 = 115 HO.

MakcumanbHasa anvHa kabena L =115/0,1 = 1150 m.
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MpumeyaHue — Ecnu ncnonb3yeTcs 0AUH MHOFOXWUIbHBIN kaberb, B KOTOPOM
pacnonoXeHbl HECKOMNbKO CUrHasnbHbIX Map nNpoBogoB, To obuwas anvHa kabens
OorpaHnyYnBaeTCs ANMHON Napbl, UMEIOLLEN HAaMMEHbLLYIO ANWHY, HO B NI06OM crnyyae
ANMHA Takoro MHOMOXMUIbHOro kabens AonxHa o6blTb He bonee 1500 Mm.

2.4.7 MHOroTOo4eYHbIN pexnm paboTbl 4aTYMKOB.

B MHOroto4yeyHoMm pexvme gaTumk paboTaeT B peXume TONbKO C LndPOBbLIM
BbIXO4OM. AHanNoOroBbI BbIXO4 aBTOMAaTU4EeCKU yCTaHaBnmeaeTcs B 4 MA 1 He 3aBu-
CUT OT BXOOHOro AaerieHusi. VIHopmauus o aaeneHun cuuTbiBaetca no HART-
npotokony. K ogHoi nape npoBoAoB MOXET ObITb NoAakntodeHo Ao 15 gaTumkos. Ux
KONMYeCcTBO onpeaenseTcs AMMHOW N Ka4eCTBOM NMMHUM, TakK Xe MOLLHOCTb0 6noka
nuTaHusa gaTunkoB. Kaxapl AaTymMk B MHOTOTOYEYHOM peXUMe UMeeT CBOM YHUKanb-
HbI agpec oT 1 go 15, n obpalleHne K gaTtymky aeT no atomy agpecy. [atyuvk B
OAHOTOYEYHOM pexnme umeet agpec 0, ecnun eMy npucBavBaeTcsa agpec ot 1 4o 15,
TO JaT4MK aBTOMATUYECKU NEPEXOAUT B MHOrOTOYEYHbIA PEXUM U yCTaHaBnuBaeT
BbIxoa B 4 MA. KommyHukatop nnm ACY Tl onpeaenseT Bce AaTymky, NOAKINIOYEH-
HbI€ K JIMHWMK, U MOXET paboTaTb C KaXObIM U3 HUX.

YcTaHoBKka MHOrOTOYEYHOIO peXMMa He pekoMeHayeTCa B criyyae, ecnu Tpeby-
eTcsa uckpobe3onacHoOCTb.

2.4.8 lNMpu BbIGOpE CXxeMbl BHELLHMX COEAMHEHUI (NpunoxeHne B) cnenyeT yun-
TbiBaTb crnegyoLlee:

— Mpu OTCYTCTBUW ranbBaHUYECKOro pasgeneHus Luenen nutaHna gaTym-
KOB, MMeLWnX ABYXNPOBOOHYIO MMHUIO CBA3W W BbIXOAHOW curHan
4...20 MA, ponyckaeTcs 3a3eMeHne Harpysky Kagoro gartdmka, Ho
TONbKO CO CTOPOHbI UICTOYHWKA NUTAHWS;

— MPUW HanNu4MmM ranbBaHNYECKOro pas3gesieHnst KaHarnoB NUTaHus y gar-
YMKOB OOMYCKaAETCH:

— 3asemneHue nboro 0AHOro KOHLA Harpy3ku Kaxaoro 4aTyumka;

— coefvHeHne mexay cobow Harpy3oK HECKOMbKMX AaTYMKOB Mpu
yCrnoBuM Hann4nsi B o6beanHeHun He 6onee ogHON Harpy3Kku Kax-
[0oro gaTtyuka,;

— yBEnuM4YeHue KOnuMyecTBa MOAKII0YaEMbIX ATYUKOB K OLHOMY UCTOY-
HWUKY NMUTaHUS NPSIMO NPOMNOPLIMOHANBHO YBENMYEHNIO YPOBHS MOMEX B
aHanorosom n HART-curHanax.

He ponyckaeTcs yCTaHOBKa AOMONTHUTENbHOM EMKOCTU (C LEenblo YMEHbLUEHNSI
YPOBHS NynbCaLun BbIXOQHOIO CUrHana gartyvka).

2.5 NMoproToBKa K paboTe

2.5.1 Mepepn BKMNOYEHNEM AaTYMKOB yOeanTECH B COOTBETCTBUN UX YCTAHOBKM
M MOHTaXa yKaszaHusM, U3NoXeHHbIM B pasaenax 2.3, 2.4 HacTosLLero pykoBoacTBea.

2.5.2 lMogkniounTe nuTaHue K AaTyumky.

2.5.3 Yepes 0,5 MMH nocne BKITHOYEHUS SNIEKTPUYECKOrO NMUTAHNS NMPOBEPLTE U,
npv HEOOXOAMMOCTM, YCTAHOBUTE 3HAYEHME BLIXOAHOIO CUrHana, CoOoTBETCTBYOLLEE
HYNEBOMY U HDKHEMY Npeaeny n3sMepeHnsi napaMmeTpa.

YcTaHoBKa Ha4yanbHOro 3Ha4eHMs BbIXOAHOIO curHana gatymkos VB npounsso-
anTcs nocne nogayn u cbpoca n3bbITOUHOro faBneHust, coctaenstowero 50—100 %
BEPXHEro npeaena naMepeHuii N3bbITOYHOro AaBMEHMS.

YcTaHoBKa HavarnbHOro 3Ha4eHusi BbIXOAHOrO curHana y octanbHbIX 4aT4MKOB
npoun3BoanTCs nocne nogayv u cbpoca naMepsieMoro napameTpa, COCTaBnAOLLErO
80—100 % BepxHero npegena namepeHun.
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BHumaHue! KanubpoBky «Hynsi» M yCTAaHOBKY 3HAYEHUSI BbIXOAHbIX CUrHanoB
nartumkoB -Ex, -Exdia, -RO Heob6xoanmo nponseoaunTs ¢ cobnogeHnem «lMpasun Be-
[OEeHMs OrHeBbIX paboT BO B3PbIBOOMACHbIX 30HAX.

MpumeyaHne — [JonyckaeTca NPOBOANTL HACTPOWMKY U KOHTPOSb NapameTpoB
MMKPOMPOLIECCOPHBIX AaTunKoBs -EXx, -Exdia, -RO B npegenax B3pbIBOONacHON 30HbI
MpY HaNM4yMM B3pbIBOOMACHOW CMECK C MOMOLLbI0 BCTPOEHHbBIX CPEeACTB (KHOMKM U
MexaHu4yeckme nepeknioyatenu) 6e3 MNoAKMYEHNS KOHTPOSbHO-U3MEPUTENbHbIX
npnbopos.

KoHTpoOnb 3Ha4YeHui BbIXOQHOTO curHana npoBOAMTCH COrfAacHO yKasaHWsM B
MeToAUKe NMOBEPKU.

2.6 W3MepeHue napamMeTpoB, perynupoBaHue U HacTpolka AaTYUKOB

2.6.1 NiamepeHne napameTpoB, PerynmpoBaHue U HacTpovika AAaT4YMKOB MOryT
NPOBOAUTLCS KakK C MOMOLUbD cUCTEMHbIX cpeactB ACY TN, tak n HART-
KOMMYHUKaTOpPOM.

C patunkamu 12H, 12HS ¢ BO3MOXHOCTbIO KOH(MrypuposaHus no HART-npo-
Tokony (cMm. npunoxenve b tabnuua b.4) moxHo pabotatb npu nomowm n6oro
HART cepTuduumposaHHoro npubopa.

2.6.2 B pat4mkax MOXHO BbINOMHUTL KannbpoBKy HyNeBOro 3Ha4YeHus BbIXOA-
HOro curHana (KannbpoBky Hyms) AN KOMMEHCauMn BIUSHAS MOHTaXHOIo Nonoxe-
HWSA Ha 06bekTe unu Npu akcnnyataumun gatymkos O, O AnS ncknioyYeHns BANSHUA
CTaTU4ecKoro AaBrneHuns.

KanubpoBka Hynst MarHUTHbLIM KIMOYOM BbIMOSIHAETCS CrieayoLwmmM obpasom:

— YCTaHOBWTb Ha BXoAe AaTyvka AaBreHue, COOTBETCTBYIOLLEE Hyne-
BOMY 3Ha4eHMIo;
— TMOAHECTVM MarHUTHbIN K4 K MeCTy Ha Kopnyce, 0603HaYeHHOMy

HaKnewnkomn , CBeTOAMOoA Ha4YHeT MuraTtb ¢ Yactoton 3 Iu;

— yAEepXuBaTb MarHUTHbLIW KMOY B TedeHumn 7...13 ¢;

— ybOpaTb MarHWTHBIN KMOY, AaT4YMK HAa4YHET Npoueaypy KannbpoBku Hy-
NeBOro 3HaYeHusl, CBETOANOA NepecTaHeT MuraThb;

— NPV yCneLwHOM BbINOMHEHNW OnepaLun KanmbpoBKM Hynsi CBETOAMOA
ABa pasa MUrHeT 1 JaTyvK NepenaeT B peXxuM U3aMepeHus;

— NpV HeydayHoW kanmbpoBKe HyNeBOro 3HayeHWs CBETOAMOL BepHeT
KOA OWMOKM MO anroputMmy, B COOTBETCTBUM C M. 2.6.6. Kog owmnbkm
noBTOpsAeTCH 2 pasa C nocrnegylwyMm NepexoaoM B peXuMm nsmepe-
HYS.

MpumeyaHne — lMpu kKanBPOBKE HyNs MarHUTHLIM KIMOYOM CbeM pasbemMa He
obsnzateneH. B atom cnyyae pesynbtaT kanubpoBKK Hynsi OTCREXMBaTb MO Nokasa-
HUSIM BbIXOOHOIO CUrHana gatyvka.

KannbpoBka Hynsi KHOMKOM Ha nraTe KOMMYyTaUMK 1 YNpaBreHnsi BbIMOHSAETCS
cnepyroLmm obpasom:
— CHsSITb pa3béM, CBETOAMOA MpU OTCYTCTBUM OWMBOK paboThl gaTymka
[JOJIKEH NOCTOSAHHO CBETUTBLCS;
— HaxaTb Ha KHOMKY U yAepXuBaTb €e He MeHee 3 CeKyHA, CBeToauoq
Ha4YyHeT MuraTb ¢ Yyactoton 3 'y, JaTYMK BOMOET B PEXMM KannOpoBKu
HYINEBOro 3HaYeHWUs1, OTMYCTUTb KHOIMKY;

35



— B TeyeHune 20 cekyHA NOBTOPHO HaxaTb Ha KHOMKY U yaepXuBaTb He
MeHee 2 c, cBeToAMOA NepecTaHeT MuraTb — Npou3onaéTt kanuo-
poBKa HYNeBoOro 3Ha4YeHus;

— MpV yCMeLHOM BbINOJIHEHNW onepaLun KanubpoBKn HyNst CBETOAMOA
ABa pasa MUrHeT 1 JaTyuK nepeneT B PeXUM U3MEPEHUS;

— Npuv HeyaayHoW kannbpoBKe HyNeBOro 3HaYeHUs CBETOAMOL BepHEeT
KoA owunbKkM No anroputMmy, B COOTBETCTBUM C N. 2.6.6. Koag owmnbkm
noBTOpsAETCA 2 pasa C nocneaylowmMm nepexoaoM B pexum nsmepe-
HUS.

Mpenen gonyckaemoro npu kannbpoBKe HyNeBoro 3Ha4YeHNs CMeLLLEeHNs Xapak-
TEPUCTUKM AaTymka paBeH + 5 % oT Ps max (Mo Tabnuuam 1.2—1.7). Ecnu kanu6-
poBKa NponsoLUna ycrnewHo — CBeToANOA HAYHET NOCTOSAHHO cBeTUTLCH. Ecnin npo-
n3owna ownbka 1 ornepauus He BbINOMHEHa — CBETOAMO[ NoracHeT Ha 5 cekyHa, a
3aTeM MOCTOSIHHO 3aCBETUTCH.

KannbpoBKy Hynsa npyv HaCTPOEHHOM HWXHEM npegene namepeHns Py otnuvy-
HOM OT HyMns MPOBOANTL CreayloLwum obpasom:

— HaCTpOWTb HWXHWUIA Npeaen N3MepeHnst Ha 3Ha4YeHne, paBHoOe Hynio;

— NpOBECTU Npoueaypy KannbpoBKM Hyms C MOMOLLbIO BbllLENpuUBEeaeH-
HbIX CNOCOOO0B;

— HacTpouTb n3mepeHusi Py Ha HeobxoanMoe 3HaueHue Ans usMepeHuii.

[na patunmkoB C BO3MOXHOCTbIO KOH(purypuposaHus no HART-npoTokony
(cm. npunoxexune b Tabnuua b.4) kannbpoBKy HyNst MOXHO MPOBOAWTL C MOMOLLLbIO
yaanéxHon ces3u no HART-npoTtokony.

2.6.3 PaboTa faTuMkoB C yNpaBnstowmMmMn yCTPONCTBaMU, NOAAEPKMBAIOLLUMN
HART-npoToKor.

[aTymkm ¢ BO3MOXHOCTBLIO KOHdUrypuposaHus no HART-npoTtokony (CM. npu-
noxexve b tabnuua b.4) coBmectumbl ¢ no6biM HART-yCTPOCTBOM, MOCKOIbKY OH
NOMHOCTLI0 COOTBETCTBYET TpeboBaHuam HART-npoTokona.

Bce komangbl HART-npoTokona MOXHO pasgenntb Ha 3 rpynnbl: YHUBepcarb-
Hble, o0Line u cneumnanbHble. YHUBEpcarnbHble KOMaHabl NOAAEPXKNBAKTCA BCEMU
HART-coBMECTUMbIMU YCTPONCTBaMM; OOLLME NPUMEHSAIOTCA ANA LWMPOKOro Kracca
npmbopoBs. 3avacTyo cTaHAapTHbIX komaHa HART-npoTokona HegocTaTovyHO ANnd
NOMHOLEHHON paboTkl AaTynka, NO3TOMY NPOM3BOAUTENU BbIHYXAEHb! paspabaTbi-
BaTb HEKOTOPbIE AONONHUTENbHbIE KOMaHabl. B HART-NpOTOKONE OHM OTHOCATCS K
paspsay cneumanbHbIX U AOCTYN K HUM Npu NoMoLLm 060pyoBaHNst OT CTOPOHHETO
nponsBoANTENS BO3MOXEH TONbKO MNPV HanMUuMu crneumanbHOro nporpamMmHoOro
obecneyeHus.

2.6.4 [Ina gaTunMkoB BO3MOXHO MPOU3BOAUTL NEPEHACTPONKY Ha CTaHAApTHbIE
psabl NpeaenoB U3MepPeHUs C MOMOLLbIO MeXaHUYeCcKUX nepekniovaTenen (cMm. pu-
CYHOK 2.4 n Tabnuuy 2.2). Ins 4aTynkoB ¢ BO3MOXHOCTBIHO KOH(UIYPUPOBAHUS MO
HART-npoTokony (cm. npunoxenve b tabnuua b.4) BHeceHne nameHeHun B npe-
aenbl nsmepennsi ¢ nomowbto HART-npoTokona goctynHo npu «0» nonoxeHun ne-
pekntoyatenen. Ha 3aBoge-n3rotoButene npeaernsl U3MepPeHUs HaCTPOEHbl B COOT-
BETCTBUW CO CTPOKOW 3akasa no HART-npoTokony, 4To cooTBeTcTBYET «0» nonoxe-
HUW NepeknYaTenen.

BHumaHue! Nocne nepeHacTporku ¢ NOMOLLbI0 MEXaHUYECKMX NepeknoyaTe-
newn, Ytobbl U3MEHEHMUs BCTYNunun B cuny, HeobxoAMMOo AaTyMK OTKIIOYUTL OT CETH,
BbKOaTb HE MEHee 2 CeKyH U BKMOYUTb.
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AHN-12HS

OHN-12H

4-20 MA TEST

PVIOyHOK 2.4 — lNonoxeHne KHOMOK MeXaHMYeCcKoro nepeknoyaTens

Tabnuua 2.2 — lNpuBsa3ka NONOXEeHU NepekntoYaTene 1 Npeaenos N3MepeHns

MonoxeHune nepeknoyaTenen YcnoBHoe 0603Ha4YeHMe AnanasoHa UsMepeHus gaTymkal)
ON 1. AnmanasoH M3MepeHusl, YCTaHOBIEHHbIN Ha 3aBoAe-u3rotoButene, B
«0» BHB COOTBETCTBMWN CO CTPOKOWN 3aKasa.
123 2. lnana3soH n3mepeHus, KOTopblil HacTpanaeTcst no HART-npoTokony.
ON
«1» HQB 1:1
23

«2»

«3»

3
i
z
5

1:16

«4»

«5»

«B»

«7»

FEar Nemr) NEsr] Memp] FEr] Memr) &

N
T

D YcnosHoe 0603HauYeHNe AMana3oHa M3MepeHus COOTBETCTBYET 3HAUYEHUIO U3 psifia CTaHAAPTHbIX
BEpPXHUX NMpeaenoB n3MepeHuin (cMm. Tabnuuy 1.2—1.7). Hanpumep, ans mogenu 2141 ¢ Pguanmax PaBHbIM
600 klMa nepeHacTpoiika Ha 1:2,5 (nonoxeHve nepeknioyatenen «3») ByaeT cooTBeTcTBOBaThL Gnvkam-
LeMy 3Ha4YeHWo U3 NpeacTaBeHHoro psaaa B Tabnuue 1.2 — 250 kla.

2.6.5 [Ina gaTyMKoB AaBneHUs ¢ BO3MOXHOCTbIO KOHurypmpoBaHus no HART-
npotokony (cM. npunoxeHue b Tabnuua 6.4) nepeHacTporika npou3BoauTCA MO
HART-kaHany (M3MeHsieMble napameTpbl cM. B Tabnuue 2.3).
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HaTtumkm 6e3 Bo3MOXHOCTU koHurypuposaHust no HART-npoTokony (cMm. npu-
noxenue b Tabnuua b.4) nmetoT BO3MOXHOCTb peAakTUpPOBaHWS criegytoLmx napa-

. P
METPOB: BEPXHUW Npeaen uamepeHus (B npegenax %< Ps< Pg max CO CcTaHgapT-
HbIMMW 3HaYeHuAMK Pg) 1 koppekumnsa Hyns (B cooTBeTcTBUM C Nn. 1.2.37).

Tabnuua 2.3 — NapameTpbl AaT4YMKOB

Onwucaxue 3HauyeHus
EAnHWUbI 3MepeHmnst 0—8
BepxHui npegen nsmepenus (BN Pa max/25 <Pg<Pg max
HwxHwnii npegen namepenus (HMA) P min<Pu<25P, min
Bpems gemndmpoBaHus 0,05—20,0 ¢
Bbi6op: nuHeiHas/kopHen3BnekawLwas 3aBUCKMOCTb BbIXOQHOIO curHana Lin / Sqgr
Bbi6op: npsimas/obpaTHas 3aBucumocTb (4-20 unu 20-4) BbixogHoro curHana  (4-20 / 20-4
CeTeBol agpec AaTyuka 0—15
Koppekuusi Hyns B cooTBeTcTBUM c . 1.2.37
[NogcTporika TokoBoro Bbixoga 4-20 4,00 mA; 20,00 mA
Bxog B peXXMM hMKCUPOBAHHOIO Toka, MA OFF; ot 3,6 0o 22,5 vA
CwurHanusaumsi 06 owmbkax No TOKOBOMY BbIXo4y Hi=22,5 mA
Lo=3,6 MA

L EanHnubl usmepenus: 0 —kfMa; 1 — MMa; 2—mMm pT. cT.; 3— MM BOA. CT., 4 — Krc/cm?;

5 — krc/m?; 6 — 6ap; 7 — Ma; 8 — mGap.

EQuHnubl namepennss — anga gatymMkoB 6e3 BO3MOXHOCTU KOHUryprMpoBaHus
no HART-npoTokony eauvHuLbl U3MEPEHUS HaCTpauBalOTCA Ha 3aBoAe-U3roTOBU-
Terne B COOTBETCTBUM CO CTPOKOW 3akasa. B ganbHenwem npu akcnnyatauum oTcyT-
CTBYET BO3MOXHOCTb U3MEHEHUs eanHUL, namepenns. JocTynHbl cnegyowme egu-
HULBI 3Meperus: Ma; kMa; MMa; MM pT.CT.; MM BOA.CT.; Krc/cM?; Krc/m?; Gap; m6ap
1 Ap. N0 COrfacoBaHmo C U3roTOBUTENEM.

Ona patuukoB 12H (10H), 12HS (10HS) ¢ BO3MOXHOCTBI KOH(PUIypupoBaHust
no HART-npoTtokony ¢ nomowwbio HART koHcurypatopa MOXHO HacTpauBaTb cre-
aylowme eamHnusl namepenns: MNa; kMa; MMa; MM pT.CT.; MM BOA.CT.; Krc/cm?; Kre/m?,
6ap; mb6ap.

BepxHuit npegen namepeHus — BEpXHUIN Npeaen U3MepeHus, B TeKyLLMX eaun-
HULaX U3MepeHns. DTOMY 3HAYEHUIO AaBNEHUSA COOTBETCTBYET BbIXOAHOM TOK 20 MA
(npu BbIXOAHOM TOKOBOM curHane 4-20), unu 4 MA (nNpu BbIXOOHOM TOKOBOM CUrHane
20-4). PepaktvpoBaHue 3Ha4yeHus BEPXHEro npeaerna uaMepeHusi OCyLLeCcTBSIeTCs
C MOMOLLbI0 MEXaHMYECKMX NepeknoyaTenen, a UMEHHO U3MEHEHNEM MONOXEHUN
nepeknovaTenen B cOoTBeTCTBMM € Tabnuuen 2.2, nm6o no HART-npoTtokony. Mo
YMOJTYaHUIO AAaTYMKM HACTPOEHbI Ha Npeaen U3MepeHUsl, YCTaHOBIEHHbIN 3aKa3yn-
KOM.

Bpems pgemndupoBaHus — BpemMs  ycpegHeHus  pe3ynbTatoB  u3Mmepe-
HUSt — NapameTp, NO3BONSIOLMNA YMEHBLUNTL LYMbl M3MepeHuit. Yem Bornblue 3Ha-
YeHWe 3TOro napameTpa, TeM Jonblue ByaeT ycTaHaBNMBaTbCS 3HAYEHUE BbIXOA-
HOrO curHana npu cTyneH4yaTtoMm M3MeHeHuu AasneHusi. MuHumanoHoe 3HayeHue
0,05 ¢, makcumansHoe 20,00 c. MMHMManbHbLIN 3HAYUMBbIN LWar, C KOTOPbIM MOXHO
ycTaHoBUTbL Bpems aemnduposanns Yyepe3d HART npotokon — 0,05 c.

BkritoyeHne kopHeunsBnekaroLwen nnm NMHENHON 3aBUCUMOCTU BbIXOLHOIO CUr-
Hana — nosBornseT BbibpaTbh KOpHen3BnekawLLy (Sqr) unmn nuHernHyto (Lin) 3asu-
CMMOCTb BbIXOAHOIO TOKOBOrO curHana. Beibop npovcxoaut no HART-npoTokony.

Beibop npsimoii/obpaTtHoi 3aBucmumoctn (4-20 unm 20-4) BbIXOQHOTO CUr-
Hana — 3ajaeT NpsIMyto Uy oGpaTHyo 3aBUCUMOCTb BbIXO4HOIO TOKOBOFO CUrHana.
Mpu BbIGOPE NPSIMON 3aBUCUMOCTU C YBENWYEHNEM OABIEHUS BbIXOAHOW TOKOBHIV

38



curHan 6yaeT nponopumoHansHo yeenuunaTees. [py obpaTHOM 3aBUCUMOCTM — C
yBENNYEHNEM [aBIEHUS BbIXOAHOW TOK OyaeT nponopuuoHanbHO YMeHbLUAThCS.
Bbi6op npoucxoant no HART-npoTokony.

CeTeBoW agpec gaTynka — 3afaeT agpec gatyvka ans paboTbl B ceTu Mo npo-
Tokony HART. [jns paboTbl TOKOBOro Bbixoga HEOOXOAMMO YTOObLI agpec AaTynka
6bin 0. MNpun ycTaHOBKe agpeca OTMMYHOIO OT HyNH, TOKOBbIN Bbixod ByaeT nepese-
OeH B pexnm pUKCpoBaHHOro 3HaveHus, 4,0 mA. Jonyctumble 3HadveHums: 0—15.

Koppekunsi Hyna — KoppeKumMs HyneBoro 3Ha4eHus 0T MOHTaXXHOMO NOMNOXeHUs
Ha obbekTe nnu crtatmdeckoro gasneHus. Koppekuusa Hyns NnpoBoanTCs B COOTBET-
cTBum c n. 2.6.2.

BHumaHue! Koppekunsi Hynesoro aHadeHus gatyumkos [JA npoBoguTcs npun ad-
CONTHOM AaBneHnu, 6nmskom K Hynto, Ho He 6onee 0,02 % OT HaCTPOEHHOrO BepX-
Hero npeaerna n3mMepeHns aatyumka.

[MNogcTtporika TokoBoro Bbixoaa 4-20 MA — NOACTPOMKa TOKOBOro Bbixoda Mpo-
N3BOAMTCHA C LEnblo YyTOYHEHUS KO3 PULMEHTOB npeobpasoBaHUs U3MEPEHHOro
3Ha4YeHUs OaBNEHMS B 3Ha4YeHMe BbIXOAHOIO YHUULMPOBAHHOIO TOKOBOrO CUrHana.
MoacTporka TOKOBOroO BbiXxoa OCYyLLeCcTBnseTcs no 2-m Toukam: 4MA n 20mA. Moa-
cTpovika npoucxoamt no HART-npoTokony.

Bxoga B pexxmm (prkcMpoBaHHOIO Toka — napameTp NO3BOSISIET NepeBecTn AaT-
UMK B PEXUM PUKCUPOBAHHOMO TOKa 4S8 aMYyNAUMN (UKCMPOBAHHBLIX 3HAYEHWI TOKa.
Vicnonb3yeTcs Ons npoBepku paboTocnocobHOCTM TOKOBOW Nenuv 1 onpeaeneHus
HeoOX0AMMOCTM NOACTPOMKM TOKOBOrO Bbixoda. Bxod B pexum npoucxogut no
HART-npoTokony.

CurHanum3aumsi 06 owmbkax No TOKOBOMY BbIXOAY — 3aJaeT 3Ha4YeHue ToKa, KO-
TOpbIN ByaeT yCTaHOBMEH B TOKOBOW NeTne npy o6HapyxeHun ownbkn B paboTe aat-
ymka: Hi — 22,5 mA; Lo — 3,8 MA. Tok aBapuinHomn curHanusauuv 6yaeT ycTaHOBIEH
B Crnyyae BO3HWKHOBeHWsi owwwmbok: Err-1, Err-2. CurHanusaumsi npoucxoguT no
HART-npoTokony.

2.6.6 B npouecce paboTbl U HACTPOWMKM AATYMKOB AOMKHbI BbIBOOUTHCS CO0B-
LweHns 06 owmnbkax n 06 ycneLHoM BbINOMHEHUW/3aBEPLUEHNM ONepaLuuii HACTPOMKU
(cm. Tabnuuy 2.4).

[aTynkn nMeroT CBETOAMOOHBIN MHAMKATOP, CUTHANM3NPYIOLWMIA O TEXHUYECKOM
COCTOSIHAM JaTYMKOB.

BbiBOOMMbBIE COOOLLEHMSA N X ONUCaHWE NpuUBeaEeHbl B Tabnuue 2.4.

Tabnuua 2.4 — BbiBoOUMblE COOBLLEHUS 1 UX onucaHue

Ne owmn6ku CopepxaHue pexuma

Err-1 Vi3mepeHHoe aasnexve Bbiwe 1,1-Pg

Err-2 N3amepeHHoe aasneHne Hmke muHyc 0,01-Ps, ana VB n3amepeHHoe paspexeHue
6onbwe 1,01-Ps()

Ern-3 Mpwn KOPPEKLMMN HYNA OT MOHTaXHOTO MOMOXEHUS 3HAYEHNE CMELLLEHNST HYMS BbIXO-
[T 332 oNYCTUMbIE rpaHuLbl

Err-4 Owwbka pabotbl ALIM

Err-5 Owwnbka KoHTponbHol cymmbl EEPROM

Err-6 HeuncnpaBHOCTb ceHcopa

B 6e3owmnboyHoM pexrme paboTbl CBETOAMOA Ha nnaTe KOMMYyTaLUMK 1 ynpae-
NeHnst cBeTUTCA HenpepbiBHO. Mpy NosiBNeHUM OLWNGKN CBETOAMOAHBIA MHOUKATOP
3aropaeTcsl Mo CreaytoLemMy anropuTMy: TPU KOPOTKUE BCTbILLKK, 3aTeM ANUHHbIE
BCMbILLKM, B KONUYECTBE, PaBHOM HOMEPY OLUNGKM, yKa3aHHOMY B Tabnvue 2.4.
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2.6.7 Mpu BKINOYEHUN U B NpOLecce U3MEPEHUS AaBMEHUst 4aTYUK BbINOMHSAET
OMarHoCTUKY CBOEro cocTosiHus. Mpu BKNIOYEHUU NUTAHWSA B AaT4uke aBTOMaTu4e-
CKU MPOBEPSETCA TEXHNYECKOE COCTOSIHUE:!

— cBA3u c AU,

— pexuma paboTbl AaTYMKa;

— cBsa3u AU ¢ TeH3onpeobpa3oBaTenem;
— 3HeproHesasucumown namatu EEPROM.

CamopguarHocTuka BbINOMHAETCA BO BPeMsi NpoLeccopa NoaroToBkM AaTymka K
paboTte (npumepHo 1,8 ¢ nocne BKNIOYEHUS NUTAHUA gaTyuka), MpU 3TOM yCTaHaB-
NuBaeTCH BbIXOAHOM TOK B COOTBETCTBUM € Tabnuuen 1.13.

Mo okoH4YaHuM npouecca 3anycka npoueccopa Npy UCNPaBHOM COCTOSHUM Ha
BbIXOJ€E JaTyvka yCTaHaBMMBaeTCH TOK, COOTBETCTBYHOLUMIA U3MEPEHHOMY [AaBrie-
HUIO.

Mpun obHapyXeHnn HeMcnNpaBHOCTM Ha BbIXOAE AAaTYMKA C BO3MOXHOCTBIO KOH-
durypupoBanus no HART-npoTokony ycTaHaBnuBaeTCs 3HayYeHue CorfacHo
HacTpolike «CurHanunsaumsa o6 owmbkax No TOKOBOMY Bbixogy». [Ans aatynkos 6e3
BO3MOXHOCTW KOHUrypuposanus no HART-npoTokony ycTtaHaBnusaeTcs mMKCupo-
BaHHbIN BbIxoAHoOM curHan 3,8 MA.

B npovecce namepeHus faBrneHus 4aTyuk npoBepsieT Hanuuue cessu ¢ ALM.
Mpu obHapyXeHnW HENCNPaBHOCTH yCTaHABNUBAETCS BbIXOAHOW TOK B COOTBETCTBUU
C HacTpolkamu napameTpa «curHanuaauust o6 owmbkax No TOKOBOMY BbIXO4y» (CM.
n. 2.6.5). Bpems ycTaHOBMEHWS cUrHana HemcnpaBHOCTY He npeBsbiwaeT 200 Mmc.

Mpu npepbiBaHUN NUTaHWa gaTynka Ha Bpemsi He 6onee 20 Mc B gaTuuke co-
XPaHAETCS PEXUM U3MEPEHUSA OABIEHUS, T. €. HE NPOUCXOOUT nepesarpyska npo-
Leccopa gartyvka 1 nosiHas camoamnarHoCTuKa He BbIMOSTHAETCS. TOKOBbIN BbIXOAHON
curHan gaTyvka Bo BpeMs NpepbiBaHMS MUTAHWUS OTCYTCTBYET U yCTaHaBNMBaETCA B
COOTBETCTBUM C M3MEPSIEMbIM JaBIEHEM He No3aHee, YeM yepe3 5 mc nocne Boc-
CTaHOBMNEHUSI NUTaHUS AaTyunKa.

2.7 MpoBepKa TeXHUYECKOro COCTOSAHUS

2.7.1 lNpoBepKa TEXHNYECKOrO COCTOSAHWA AaTYMKOB MPOBOAUTCS MOCHe MX Nno-
ny4YeHns (BXOAHOW KOHTPOIb), Mepes YCTaHOBKOW Ha MEeCTO 9KCnyaTaumm, a Takke
B npouecce akcnnyatauum (HenocpeacTBEHHO Ha MeCTe YyCTaHOBKM AaTyvka 1 B na-
6opaTopHbIX YCrOBMSAX).

[Mpu npoBepke AaTYMKOB Ha MeCTe JKcnnyaTaumu, Kak npaBuio, NpoBepsieTcs
M npu HeobxooMmocTu kanmbpyeTcs HyrneBoe 3HayeHwe BbIXOQHOIMO curHana
(n. 2.5.3), npoBepka repMeTMYHOCTU OCYLLECTBNSETCA NyTeM BU3yanbHOro ocMoTtpa
MeCT coefVHeHW, a npoBepka paboTocnocobHOCTU KOHTPONMMPYETCS MO HanM4unio
N3MEHEHMNS BbIXOQHOIO CUrHana npv usmMmeHeHuM nsmepsieMoro napameTpa.

Mpn BXOoQHOM KOHTpOIe, Nepea yCTaHOBKOW B 3KCMnyaTaumio, B MpoLecce aKec-
nnyaTauum B nabopaTopHbIX YCrIOBUSX, MO Mepe HeobxoaMMOoCTu, crnegyeT NpoBo-
OVTb KanMbpOBKy HyNeBOro BLIXOAHOrO CUrHana B CooTBeTCcTBuM C n. 2.5.3.

HanbHenwas noBepka OCYLLECTBNSETCH B COOTBETCTBUM C METOAMKOW Mpo-
BEPKM.

Mepvoamnyeckasi noBepka NPOM3BOAMTCS B CPOKMW, YCTAHOBIEHHbIE Npeanpusi-
TMeM-noTpebnTenem B 3aBUCMMOCTW OT YCIIOBWI 3KCMyaTaumm n TpebyeMon Tou-
HOCTW BbIMOSIHEHUS] U3MEPEHUN.
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3 TEXHUYECKOE OBCITYXXKUBAHUE U PEMOHT

3.1 Nopsaaok TeXxHUYEeCKoro o6cnyxMBaH1Ma usgenus

3.1.1 K obcnyxuvBaH/io 4aTUYMKOB AOMyCKalTCa Nuua, UsyvmsluMe HacTosiwee
PYKOBOACTBO W NpolLlefLne COOTBETCTBYIOLLUIA UHCTPYKTaX.

Mpun akcnnyatauny gaTtyMkos criefyeT NPUMEHATb HacTosLee PYKOBOACTBO,
MECTHbIE MHCTPYKLMM 1 Apyrue HOpMaTUBHO-TEXHUYECKME OOKYMEHTbI, [eNCTBYIo-
LMe B JaHHOW OTpacny NPOMbILLNEHHOCTU.

3.1.2 TexHu4eckoe obCcnyxmBaHWe AaTYMKOB 3aKOYaETCs, B OCHOBHOM, B Mne-
pVYOANYECKON NMOBEPKE 1, NP HEOBXOANMOCTH, KanMBpPoBKe «HYNS», CINBE KOHAEH-
caTa unu yganeHun Bosgyxa n3 pabounx kamep gartyvka, NpoBepke TEXHUYECKOro
COCTOSIHMA AaTyumKa.

MeTponornyeckne xapakTepucTUKN AaTyvKa B TEYEHNE MEXMNOBEPOYHOro WH-
TepBana CooTBETCTBYIOT YCTaHOBIIEHHbIM HOPMaM C y4eTOM nokasaTternen 6esotkas-
HOCTM JaTyvka v npw cobnogeHnn notpebutenem npasun XpaHeHns, TpaHCNopTy-
pOBaHUSA 1 3KCNNyaTaumm, ykasaHHbIX B HACTOSILLLEM PYKOBOACTBE MO 3KCnnyatauuu.

Heobxooumo crieguTb 3a TeM, 4YTOObl TPYOKM COeaMHUTENBHBIX NMUHUIA N BEH-
TUNWN He 3acopsanncb 1 BbINM repMeTnyHbl. B Tpybkax n BEHTUNSAX He JOIKHO ObITh
nNpobok rasa (Npv N3MepeHnn pa3HOCTY SABNEHWIN XNUOKNX CPeA) UNv XNAKOCTKM (Npu
N3MepeHun pasHoCTM AaBneHui rasa). C aTou Uenblo Tpybku pekomeHgyeTcs nepu-
OfMYecku NpoayBsaTh, He [onyckas Npu 3TOM Meperpyskn Aartdvka; nepnognyHocTb
yCcTaHaBnuBaeTcsa notpebutenem B 3aBUCHMOCTM OT YCIIOBUIA SKCMnyaTaumu.

BHumaHue! MNpoayBKy 1 3anonHeHne coeguHUTENbHBLIX NUHUIA paboyei cpe-
OOV 3anpeLLeHo NPoBOAMTL Yepes NPUEMHbIE MONOCTU U APEHAXHbIE KnanaHbl AaT-
yuKa.

[ns npoayBKu 1 3aMoNHEHNs COEAVHUTENBHbBIX TMHUIA HEOBXOAMMO UCMONb30-
BaTb LWUTaTHblE NMPOAYBOYHbIE YCTPONCTBA, NMBO NCNONb30BaTh pasbeMHblE Coean-
HEeHWs NPMeMHbIX MOIOCTEN AaTyMKa C CUCTEMOWN BEHTUINBHON UMW KnanaHHbIM 6110-
KOM ANsi OTCOeAMHeHVs AaTuymnka nepen NpPOAYyBKOW MUHMIA, nMbo, Npu Hanuuum B
KOHCTPYKLMMN BEHTUMNBHOW CUCTEMBI U KIlanaHHOro 611o0ka BCTPOEHHbIX KrnanaHoB npo-
AYBKM, NCNOMb30BaTh 3TV KNanaHbl 415 NPOAYBKN NIMHWIA NPW 3aKPbITbIX N30NUPYIO-
LLMX BEHTUNAX BEHTUINBHON CUCTEMbI U KnanaHHoro 6roka.

Mpun npoBepke gaTunka B NabopaTopuu nocne aKcnmyataumm Ans TOYHOro K3-
MEepEHNs MOrPeLLHOCTM HEOBXOAMMO yOAanuUTb XUAKOCTb U3 AaTymKa.

Mpwn HapyweHun repMeTYHOCTN n3MepuTensHoro 6noka Heob6xoamMmMo noaTs-
HYTb BCe pe3bboBble coeanHEHNS.

3.1.3 B npouecce akcnnyataumMm gaTyvMkv AOMKHbI NoABepraTbCs cuctemaTtu-
YeCKOMY BHELLUHEMY OCMOTPY, @ Takke NepuoanyeckoMy OCMOTPY U PEMOHTY.

Mpu BHeLHEM ocMOTpe HeobxoaMMO NPOBEPUTL:

—  LenoCTHOCTb 0B0MNOYKK, OTCYTCTBIE Ha HEN KOPPO3UK U APYrMX NOBpe-
XaeHun (ansa gatymkoB -Exd, -Exdia, -RB);

— Hamnu4ue BCeX KpeneXHbIX AeTanemn u nx dNemMeHToB;

— Hanu4vMe MapKMpOBKM B3pbIiBO3alMTbl (Ans gatymkoB -Ex, -Exd, -
Exdia, -RB, -RO) v npegynpeavTenbHbIX Hagnucen (Ha Kpbllike Aat-
ynka 12HS);

— COCTOsiHME 3a3eMrieHusi, 3asemnsiolme 6onTel AOMKHbI ObITb 3aTA-
HYTbl, HA HUX He JOIMKHO ObITb PXXaBYMHbI; B Criydyae HeobXxoaMmocTu
OHM JOIMKHbI BbITb OYMLLEHBI;
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— COCTOsiHMe YNnoTHeHust kabens ans gatymkos -Ex, -Exd, -Exdia, -RB,
-RO. Mposepky nNpon3BoauTb NpK OTKIMKOYEHHOM OT ceTu kabene. Ka-
6enb He JOIMKEH BbIAEPrMBaTbCA M HE OOMMKEH NMPOBOPaYMBaThCs B
y3rne ynnoTHeHus.

Skcnnyatauusi 4aTYMKOB C MOBPEXAEHUAMU U APYTMMW HEUCTNIPABHOCTSMU Ka-
TEropuyecku 3anpeLuaeTcs.

3.1.4 lMpwu akcnnyaTtaummn paatymkos -Ex, -Exd, -Exdia, -RB, -RO Heobxoammo
Takke pykoBoAcTBoBaTbcsl pasgenom 2.3 «ObecneyeHne B3pbiBO3aALLMLLEHHOCTU
npu MoHTaxe» HacToswero PO, gencteyowmnmn «lpaBunam ycTponcTea aneKkTpo-
yctaHoBoky» (MY3), rmaBon 3.4 «ONeKTpoyCTaHOBKM BO B3PbIBOOMACHLIX 30HAX»,
«MpaBunamm akcnnyaTauum aNeKTpoycTaHoBOK noTpebutenen» (MTI3M).

Mpwn pemoHTe aatunkos -Ex, -Exd, -Exdia, -RB, -RO Heobxoanmo Takke yunTbl-
BaTb TPeOGOBaHWS, U3MNOXKEHHBIE B MHCTPYKLUUM «PYyKOBOOSLLMA TEXHUYECKMI MaTe-
puan. PeMOHT B3pbIBO3ALUULLEHHOTO W PYOHWYHOrO 3MeKTPoOOOpyaOBaHUSA»
PTM 16.689.169, n Tpe6oBarus TOCT 31610.19-2014/IEC 60079-19:2010 «B3pblI-
BoonacHble cpeabl. YacTe 19. PeMOHT, npoBepka M BOCCTaHOBMEHUE 3neKTpoobo-
pyLooBaHUS».

MepuogmnyHocTb NpodunakTMYecknx OCMOTPOB AaTYMKOB yCTaHaBMMBAETCS B
3aBMCUMOCTM OT NMPOU3BOACTBEHHBIX YCIOBUIA, HO HE peXe OOHOro pasa B rof.

Mpu NpodmnakTuyeckmx ocMoTpax 4aTYNKOB BbINOMHUTL BCe paboTbl B 06beme
BHELLHEro 0OCMOTPa, a Takke crneayoLine MeponpusaTus:

— rocne OTKIMYEHUsT AaTymKa OT UCTOYHMKA 3NEKTPONUTAHNS BCKPbIThb
KPbILLKY BBOAHOIO yCcTpoKcTBa. [ponsBecT NnpoBepKy B3pbIBO3aLLUT-
HbIX MOBepxHocTen. Ecnu umetloTcss MOBpeXAEHUA MNOBEPXHOCTEN
B3pbIBO3aALLMThI, TO AATYMK OTNPaABUTL Ha PEMOHT;

— NpOBEPUTb HAAEXHOCTb YNITOTHEHMS BBOAUMOTO kabens;

— MNpOBEPUTb COCTOSIHME KNEMMHOWN konogku. OHa He [oIKHAa UMETb
CKOIOB U ApYrnx noBpexaeHuin.

Peknamaumu Ha pgatyuvk ¢ gedekTamu, Bbl3BaHHbIMU HapyLUEHUSIMWU NPaBun
aKcnnyatauum, TpPaHCMOPTUPOBAHUSA U XPaHEHUS, HE NPUHUMAIOTCS.

3.2 BO3MOXHble HEMCMPABHOCTU U CNOCOOBLI X YyCTPaHEeHUs!

3.2.1 BO3MOXHbIE HEWCMPABHOCTU M CMOCODOblI UX yCTpaHEHUS NpuBEAEHbl B
Tabnuue 3.1.

Tabrvua 3.1 — Bo3MOXHbIE HEMCNPaABHOCTY U CNOCO6bI X YCTPaHEHNS

HencnpaBHocTb MpuunHa Cnoco6 ycTpaHeHus
O6pbIB B NUHUM Harpyskvu unm B nn-
1. BbIxoOHOW CWUrHan oTCyT-|HWUW CBA3W C UCTOYHMKOM NUTAHUS
cTByeT HapylweHne nonspHocTu nogkntoye-|NponssecTn KOPpeKTHoOe MOoAKIoYe-
HWS UCTOYHUKA NUTaHUS HWe NCTOYHUKA NUTaHUst

HapyleHa repmeTW4HOCTb B NMUHUM[HaNTM ©  ycTpaHuUTb HerepmeTwy-
noasoaa gasneHns HOCTb

2. BbixogHoWm curHan HecTa-|HapylweHa repMeTuyHOCTb canbHu-|MoATAHYTb CanbHWUK BEHTUNS UK 3a-
6uneH, NOrpeLLHOCTb AaTymnka |KOBOro YNIOTHEHWS BEHTUNS AaTYuKa |MEHUTb HOBbIM

npesbilLIaeT Aonyckaemyto HapylueHa repMeTnyHOCTb ynnoTHe-|3aMeHUTb YNMoTHUTENbHOE KOIMbLIO
HUS MOHTaXHOro bniaHua MM HUN-|Mnu Npoknagky Ha HoBYIO, B3ATYIO U3
nens garyvka KOMMNMEKTa MOHTaXHbIX YacTen

Hawiti n yctpaHutb 06pbiB
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3.2.2 IMpu paboTe ¢ gaTymkom npu nomotm HART-KkOMMYHUKaTOpa MOryT NOsiB-
NATbCA QMarHOCTUYECKUe COOBLLEHUsI pPas3fMYHOro xapakTepa, ykasaHHble B Tab-
nvue 3.2. Ix nosiBneHne mMoxeT BbiTb 06YyCNOBNEHO HEKOPPEKTHBIMU AENCTBUAMM

nonb3oBaTenAa.

Tabnuua 3.2 — [uarHoctnyeckme coodLeHus

CoobueHne

OnucaHue coobLeHus

Owwnbka cBA3n

Mpousoluna owwnbka npu o6MeHe AaHHBIMU MEXAY KOMMYHUKaTOPOM
1 patunkom. OBbIYHO owmbky NogobHoro knacca CBUAETENbCTBYIOT O
HEKaYeCTBEHHOM BbIMOMHEHWM NIUHWIA CBA3U, @ Takke O Hanuyum no-
mex. [laTyvk B 3TOM criydae paboTaeT KOppekTHO

O6HapyxeH cbow aaTuuka

latunk obHapyxun cepbesHyto owmbky unu cboi, koTopble AenatT
paboTy AaTynka HenpaBuIbHON

[laTynk nepesarpyxeH unu npo-
n3oLlen c6on nuTaHus

Cucrema ynpasneHusa BbINOSTHMUNA nepes3arpy3Ky gaTt4ymka nnm npounso-
LU0 BpEMEHHOE OTKITHOYEeHUEe NMUTaHus. CoobuieHne ncyesaeT nocne
nepesoro obMeHa JaHHbIMY C AaTynkamu

[ocTyneH no6aBoYHbIN cTaTyC.

[JocTynHa gononHuTenbHas auarHocTuyeckast MHopMaums 0 CocTosi-
HUM AaTyvka

AHanorosbIvi BbIXo4 (OUKCUPOBAH U
He 3aBWCWT OT npoLiecca

Hatunk Haxooutcs nnbo B pexume (UKCUPOBaHHOTO Toka, NMbBo B
MHOroTO4e4HOM pexume. [Insa BbIxo4a U3 3TOro pexxnuMa Ucnonb3ynte
HART-KOMMYHUKaTOp

AHanoroBbIvi BbIXO4 AOCTUT Mpe-
[iena v He 3aBUCUT OT npoLiecca

TokoBbIl BbIxoad 4...20 MA gocTur cBoero npepena (BepxHero wunu
HIDKHEro, ykasaHHbIX B Tabnuue 1.12) u He COOTBETCTBYET BENUYMHE
M3MepsieMoro AaBneHust

1-9 nepeMeHHas NpeBbICKIIa CBOU
npegensi

Msmepﬂemoe AasneHue npesbillaeT d)yHKLI,VIOHaJ'IbeIe npepgensl oat-
YnKa

HenpaBunbHbI BeIGOp NapameTpa

I'Ipomaouma NonbITKa BbIMOSTHEHUA KOMaHA4bl UKW YCTaHOBIEHUA napa-
MeTpa gaTtyuka, KOTOprIZ ABAETCA HEKOPPEKTHLIM

3HaueHue napamMeTpa BeJiuko

3HayeHve napameTpa, 3anucbiBaeMoro B AaTyvke, NpesbillaeT npe-
AenbHoe AoNyCTUMOe 3HaveHue ANst AaHHOro napameTpa (Hanpumep,
BpEMS ycpeaHeHust)

MonyyeHo mMano AaHHbIX

[aTyMkoM Mony4yeHO HeaoCTaTOMHO [aHHbIX AN BbIMOMHEHUSt KO-
MaHabl

[laTunk HaxoauTcsa B pexunme 3a-
LLNTbI 3anncu

B AaHHOM pexuMme 3anucb Kakvx-nubo napameTpoB B AATYMK HEBO3-
MoXHa. CHUMUTE 3alUMTy 1 NOBTOPUTE orepaLmio

BosHukna owmnbka YteHus

Bo3Hukna owubka nNpu CUYMTbIBAHUM WU3MEPUTENbHON WHOPMaLMK
(Toka, faBneHus unu % ot guanasoHa usmepexust). Mpu nosBneHnn
[aHHOro CoobLLEeHMsI n3MepuTenbHas UHdopmaumsi He GyaeT AocTo-
BEpHOW

HwxHas rpaHvua ananasoHa Be-
nuvKa

Touka 4 MA Gbina ycTaHOBNEHa Ha AaBneHue, NpesblLlatoLLee Aomny-
CTYMOE 3HaYeHWe Ans JaHHOW MoJenu

TOKOBBbIi PEXUM HE COOTBETCTBYET
KoMaHge

TOKOBBIV PeXnM AaTynka He COOTBETCTBYET BbIMOMHAEMON KOMaHAe.
Hanpumep, npu kanvbposke 20 MA, BbIXOAHOW TOK AaTymka ApYroi

BxofaHoe Bo3aencTeme CrnKom
BENUKO

[aBneHne nmeeT cnuikoM 6onbLIOe 3HAYEHUE U HE MOXET COOTBET-
ctBoBaTtb 4 MA nn6o 20 MA

HwxHsisi rpaHnua auanasoHa Mana

Touyka 4 MA Gbina ycTaHOBMNeHa Ha AaBneHne, MeHbllee MUHUMarbHO
[0MNyCTMMOro ANsi AaHHOW MoJdenu

BxoaHoe Bo3aencTemne CrunLKom
marno

[aBrneHne MMEET CMMLLKOM Marioe 3HaYeHNE 1 He MOXET COOTBETCTBO-
Batb 4 MA, nn6o 20 MA

BepxHsisi rpaHuLa AnanasoHa Be-
nvka

Touka 20 MA Gbina ycTaHOBIIeHa Ha AaBrneHve, NpeBsbiluatoLlee Aony-
CTMOE 3HaYeHne AN JaHHON Mogenu

[aTynk HaxoauTCs B MHOroToueY-
HOM pexunme

[laTumk HaxoauTCS B MHOTOTOYEYHOM pexume, TO eCTb UMeeT aapec
6onble 0. TOKoBbIN BbIX0A4 PMKCMPOBaH Ha 4 MA

BepxHsisi rpaHuua AnanasoHa
mana

Touyka 20 MA Bbina ycTaHOBneHa Ha AaBreHne, MeHblle MUHUMAanbHO
[0MNYCTMMOro 3HaYeHue Ansi JaHHoW Modenu

paHuubl AManasoHa BHe npeae-
noe npubopa

YcTaHaBnvMBaeMble rpaHuLbl AManas3oHa HaxoasTCs BHE npeaenbHo-
[OMYCTUMbIX 3HAYeHUI ANa AaHHOro AgaTtyunka. Todkn 4 n 20 MA Haxo-
OSiTCA 32 Npegenamu JonycKaeMblX 3HaYeHU AN gaHHOW Modenu

[nanasoH cnuwkom man

YcTaHaBnMBaeMbl AManasoH MeHbLUe MUHUManbHOro Avana3oHa u3-
MEPEHUN AaHHON Modenu gaTtymka
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MpogomxeHve Tabnuubl 3.2

CoobueHne OnucaHue coobLeHus

BbinonHeHne AaHHoOM KOMaHabl 3aHAMO y AaTyMKa BPEMeHU B AecATb
pa3 bonblue, Yem TpebyeTcs no ctaHgapty HART-npoTokona
KomaHga He nogaepxusaeTcs KomaHga gatynkom He nogaepxusaercs

HeonpegeneHHbii kog oTKNvKa OT JaTyvka nNpuLen oTKNVK HeCcTaHA4apTHbIN AN JaHHON KOMaHb!

YCTPOWCTBO 3aHATO

4  NPABUNA XPAHEHUA U TPAHCIMTOPTUPOBAHUA

4.1 laT4ymKkm MOTYT XPaHUTLCHA B TPAHCNOPTHOMN Tape C yKnaakoun B wtabens o
YyeTblpex SILLMKOB MO BbICOTE, B YNaKOBKE C YKNaakon B wtabens B COOTBETCTBUM C
yKa3aHuAMM Ha 3TUKeTKe U 6e3 ynakoBKM — Ha CTennaxax.

YcnoBua XxpaHeHWs OaTyvMkoB B TPaHCMOPTHOW Tape, B ymnakoBke — 2 MO
FOCT 15150-69.

Ycnosus xpaHeHust fatymkoB 6e3 ynakokm — 1 no FTOCT 15150-69.

[o npoBegeHMs BXOOAHOrO KOHTPONSA He peKkoMeHAyeTCs BCKpbiBaTb YeXor, B
KOTOPbIV YNakoBaH AAaTyMK, U3 NONINSTUNEHOBOW NITEHKN.

4.2 NlaTymKkn B ynakoBKe TPaHCMOPTUPYOTCS N0ObIM BUAOM 3aKpbITOro TpaHC-
nopTa, B TOM Y/CIe U BO3AYLUHbIM TPAHCMOPTOM B OTanfMBaeMbiX repMeTU3NpoBaH-
HbIX OTCeKax B COOTBETCTBMM C MpaBunamu nepeBo3kn rpy3oB, AEUCTBYHOLUMMN Ha
KaXK4oM BMAe TpaHcnopTa.

Cnocob yknagku SILLMKOB Ha TPaHCMOPTHOE CPeaCcTBO AOMKEH UCKIoYaTb BO3-
MOXHOCTb MX NEpPEMELLEHMS.

Bo BpeMs norpy3o4Ho-pasrpy3o4Hbix paboT M TpaHCMOPTMPOBAHUS ALLMKA He
OOJKHBI NoABepraTbCs pe3kMM yaapam 1 BO3AEeNCTBUIO aTMOCEPHbIX OCaaKOB.

[Mpn TpaHCNOPTMPOBaHUN OATYMKOB XENE3HOAOPOXKHBIM TPAHCMOPTOM BUI OT-
npaBKkn — Menkasi Unn ManoTOHHaXXHas.

4.3 Cpok npebbiBaHMSA 4aTYMKOB B COOTBETCTBYHOLLIMX YCMOBUSIX TPAHCNOPTUPO-
BaHus He bonee 3 mecsLEB.

4.4 YcnoBusa TpaHCNOPTUPOBaHMSA OATYMKOB B TPAHCMOPTHOM Tape 1 yrnakoBke
[OOMXKHbI COOTBETCTBOBATL YCroBusAM xpaHeHust 5 no FOCT 15150-69.

BHumaHue! He O0onyCckaeTCcAa XpaHeHue u TpaHCnopTupoBaHMEe OaTHUKOB C
XNOKOCTAMU B pa60q|/|x NnonocCTaAX.
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5 TPEBOBAHWUS OXPAHbI OKPY>XAIOLWEW CPEALI

5.1 [latumku aaBneHus ABNSOTCA NPOAYKUMEN He OMacHOM Npu aKkcnyarauum
B SKOSOrMY€CKOM OTHOLLEHUN.

5.2 MeTannuuyeckue getanu OoMNyckaeTcs YTUNM3MPOBaTb ANA AanbHeiLuen
nepennasku. ns pasaenbHon yTunusauuy B Tabnuvue 5.1 npueeneHs! Aetanu n ma-
Tepuar, U3 KOTOPOro OHN U3rOTOBEHDI.

Tabnuua 5.1 — MaTepuan metannmyecknx getanen

Oetanu Martepuan
Kopnyc, wryuep HepxaBetowias ctanb
[MoneBoi kopnyc u kpbiwka 12HS AnomMunHueBbI cnnas
MoneBoi kopnyc u Kpbllwka AaTymka 12HS ¢ kogom
HepxaBetoLias ctanb
KH10
TeH3onpeobpasoBaTenb, CEHCOP TYUTaHOBIV CMNaB UMW HepXxaBetoLlas cTanb

5.3 [letanu n3 pesuHbl nnu toponnacTa (konbLa ynrnoTHeHWs 1 BTynka npe-
obpasoBaTens AaBrneHns) HeO6XO0AMMO YTUNM3NPOBATE Ha NPeAnpPUATUSX NO UX YTH-
nu3aummn n nepepaboTke. He pekomeHayeTca pe3nHoBble U pToponacToBble U3ge-
nns cbpackiBaTb Ha CBaNKU UNn cxuratb. [pu yTunMsauum Ha ceanke nunm ropeHnn
BbIAENSAIOTCA BpedHble BEeLecTBa, KOTOpPble MOMYT HaHEeCTW CYLUECTBEHHbI Bpes
OKpy>KatoLLen cpeae.

OneKTpoHHbIE NnaTbl He06X0AMMO YTUNM3NPOBaTbL B COOTBETCTBUM C MHCTPYK-
LMSIMU 9KCMyaTUpYOLWEero NnpeanpusaTus.
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NPUNOXXEHUE A
TpeboBaHUs K INEKTPOMarHMTHOM NMOMEXOYCTOM4YUBOCTHU
(obszaTenbHoE)
Kputepun kadyectBa yHKUMOHMpoBaHUS B cootBeTcTBUMM ¢ FTOCT P MOK 61326-1-2014.

Tabrnuvua A.1 — TpeboBaHMs NOMEXOYCTONYMBOCTY AnA AaTynkoB OHW-12H, koTopble npeaHa3HaveHbl ANA UCNONb30BaHNSA B
NPOMbILLUNEHHOW 3nekTpomarHuTHon ob6ctaHoBke no FOCT P MOK 61326-1-2014

Kputepui kauectBa

Mopr HanmeHoBaHMe 3neKTPUYECKOI NOMeXM Crapapr OMC | J3HaueHMe napameTpos | hyHKUMOHUPOBAHMA
UcnbITaHuit no pesynbTatam
vcnbiTaHun
OnekTpocTaTuyeckuii paspag M3K 61000-4-2 4 KB (KOHTaKTHEI paspsia) A

8 kBY (Bo3ayLuHbIN paspsa)
10 B/m (o1 80 MI'y go 1 'w)
MopT kopnyca OnekTpomarHutHoe none M3K 61000-4-3 | 3B/m (o1 1,4 Ty po 2 Mu) A
1B/m(oT21Tupo2,7Muy)

OrneKkTpomMarHMTHoe none NpombiLLeHHon YactoTel | MOK 61000-4-8 30 A/m (50 'y, 60 My)?
MopT aneKkTponuTaHms HaHocekyHAHblE UMNYNbCHbIE NOMEXU M3K 61000-4-4 2 kB (5/50 Hc, 5 k')
MOCTOSAHHOTO ToKa? MUKpPOCEKYHAHbIE UMMYIbChI GONbBLLON SHEPrm M3K 61000-4-5 1kB% /1B

(BKntoYasn nopTbl

KoHOyKTUBHbIE MOMeXU, HaBeaEHHbIEe
3aLLMTHOrO 3a3eMreHunst)

PagMoYacTOTHLIMU MOMSIMM
HaHocekyHAHble UMMyNbCHbIE MOMEXU MO3K 61000-4-4 1kB% (5/50 He, 5 k)

M3K 61000-4-6 | 3 B? (ot 150 kI'u o 80 MI'y)

MopTbl BBOAA-BLIBOAA ANS
nepeaayu CUrHanoB/ynpasneHus MwukpocekyHAHbIE MMNYNbCbI GONbLLIOK 3HEpPrun M3K 61000-4-5 1 kB4 ®

(BKntoYasn yHKUMOHaNbHbIE K —
MOpTHI 3a3eMneHms) OHAYKTWUBHbIE MOMEXU, HaBEeAEHHbIE
pPaaMoYacTOTHBIMU NOSIMM
D Tonbko Ans HEMETaNINYECKNX SIeMEHTOB.
2 Tonbko Ans 060pyAoBaHUsI, YyBCTBUTENBHOIO K MarHUTHLIM MosisiM. [LonyckatoTcsl MOMeXu Ha AUCTINEAX C 3IIEKTPOHHO-TTy4eBbIMM TpyBKaMu Npu Hanpsi-
XEHHocTm nonsa 1 A/m.
3 «JIMHNA—TNHNAY .
4 «JInHns—3emns».
5 Tonbko B crnyyae AnuHbI kabens 6onee 3 METPOB.
5 TonbKo B Cry4ae NPOTSHKEHHBIX JINHN.

> |W|w| > |®w|w|>

M3K 61000-4-6 |3 B2 (o1 150 kI'y Ao 80 MIu)




YA

MpoaomkeHne npunoxeHus A

Tabnuua A.2 — TpeboBaHMs NOMEXOYCTONYMBOCTM AN AaTtyunkoB QHU-12HS, koTopble npeaHa3HayveHbl AN 3NeKTpoMarHUTHOM
obcTaHoBKK, cooTBETCTBYHOLWEN IV rpynne yctonymBocTu k nomexam no FOCT 32137-2013

KpuTtepuit kayecTBa

pPaguo4acToTHbIMU NoONAMU

MopT HaumeHoBaHue aneKkTpuyeckon nomexm CtaHpapT 9MC 3""'“:::;;’:?"”;.'-’)03 ¢¥|:K:::;:£1;i:;"”
UCNbITaHUNK
. 8 KB (KOHTaKTHbI pa3psia)

SnekTpocTaTyeckuin paspsig FOCT 30804.4.2 15 «BY (Bo3AYLIHLIA PA3PsA) A

MopT kopnyca 3nekTpoMarHuTHoe none FOCT 30804.4.3 :];’8 g;m Egi ?04'??3 ﬂg ; FFE; A

OneKkTpoMarHMTHOe none NPOMbILLIIEHHOW YacTOTbl [OCT 31204 60042/3/?:'(;'2:;J:;:Jgs:0e) A

MOPT SNEKTPONUTaHNS HaHocekyHAHble UMNYNbCHbIE NOMeXU FOCT 30804.4.4 2 kB (5750 Hc, 5 k') A

MOCTOSIHHOTO ToKa? MuKpoCceKyHAHbIE MMYSbChI GOMbLLION 3HEepPrum [OCT 30804.4.5 1kBY /2 kBY B
(BKMtOYas MOPTHI 3ALLUTHOTO _

3a3eMneHNsl) KoHAyKTUBHbIE NOMEXY, HaBeASHHbIE FOCT 30804.4.6 | 10 B (o1 150 k' o 80 MIy) A
pPagMoyacToTHLIMU MONSIMK

2)

MopTh! BBOAA-BLIBOAA ANA NEpe- HaHocekyHOHble UMMNYNbCHbIE NOMEXU FOCT 30804.4.4 2 kB (5/50 Hc, 5 kW) B
Aa4m CUrHanoB/ynpasnexns MuKpOCeKyHAHbIE MMYSbChl GOMbLLION 3HEePrum [OCT 30804.4.5 1kBY /2 kBY B
(BKntoyas MyHKUMOHAarNbHbIE _

MOpPTLI 3a3eMMIEHMs) KoHmyKTuBHbIE NOMexM, HaBeABHHbIe FOCT 30804.4.6 | 10 B? (ot 150 kI'y A0 80 MIw) A

Y Tonbko Ans HemeTannnyecknx safieMeHToB.

)
2 Tonbko B criyyae AnvHbI kabens Gonee 3 METPOB.
3 «MpoBoA—npoBOAY».

4 «MpoBog—3emnsi».




NPUNOXEHUE B
CTpyKTypa CTPOKM 3aKa3a
(obsizaTenbHoE)
Mpw 3aka3e JaTYMKOB CTPOKa 3aka3a AoJKHa cooTBeTCTBOBaTh Tabnuue b.1.

Tabnuua 6.1 — Ctpoka 3aka3a gat4ymkoB QHN-12H n 12HS

Kop gononHutenbHbIX onuuin no Tabnuue 6.10

Kop ycTaHoBku 6noka knanaHHoOro Ha gatyvk no tabnuue 6.8

Kof MOHTaXHOro KpoHwTenHa no Tabnuue 6.9

Koa komnnekTa MOHTaxHbIX YacTel no tabnuue 6.7

Kop npucoeanHeHus k npoueccy no tabnuue b.6

Kop anekTpuyeckoro npucoeanHeHus no tabnuue 6.5

Kop BbIxogHoro curHana npeobpasosatens no tabnuue b.4

HactpavBaembliii Anana3oH uamepeHuit (no Tabnuuam 1.2—1.7) u3 psiga ctaHOapTHbIX 3HAYEeHUn
(HecTaHgapTHBIV P MO COrNacoBaHMIO C U3roTOBUTENEM), YKa3blBaeTCs C €AMHULIEN U3MePeHns

Kop npepena gonyckaeMoi OCHOBHOM MOrpeLiHocTv no Tabnuue 1.8

Koa knumaTtmndeckoro ucnonHeHus no taénuue 6.3

Kop vucnonHeHust no maTtepuanam cornacHo tabnuue b.2

Mogenb gaTtuuka no Tabnuuyam 1.2—1.7

Kop n3amepsieMolt omanyeckoi BenmumHbl no tTabnuuam 1.2—1.7

B3pbiBoO3aLmMLLEHHOE UCNONHEHNEe B COOTBETCTBUM ¢ Tabnuuen 1.1

HaumeHoBaHue gatuuka u ero moamdukaums 12H, 12HS

OHW-12H | -Ex |-OW | -2151 | -11 | -t10 | -010 [ -(0...600)Ma [ -42A | -GSP |-M20 [ -H | -CK | -BKH | -NH

Mpumeyanune — C nomoubio HART-koHdMrypaTopa AaTunku MoryT BbiTb NepeHacTpoeHbl NoTpe-
6uTtenem, kak Ha cTaHAapTHble, Tak M HecTaHAapTHbIE AVana3oHbl M3MEPEHUs], eANHULIbI U3MEePEHUst Mo-
ryT GbITb U3MEHEHbI.
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MpopomkeHne npunoxeHus b

Tabnuua 6.2 — Kogbl ncnonHeHwnsi no marepuanam

Matepuan Mo NMpumeHsiemocTb
p i1eMoCTb
Kon ncnonHeuus [ yembpans: unm neTane, 1o Mogensm MaTepuarnoB no
no mMatepuanam | yyscreuTens- KOHTaKTUPYHOLUMX naTunKa TMNY M3Mepsiemoro
HOrO 351IeMeHTa c pabouei cpegon AaBsneHus
AISI| 316L, Cranb12X18H10T,
02 3ameHuTenb — |3amenutens — 12X18H9T, Tonbko ans
10X17H13M2T 08X18H10T Monene%t o OV, VB
AISI| 316L, AISI 316L, VUHOEKCOM <M
06 3aMeHuTenb — 3ameHuTeNb —
10X17H13M2T 10X17H13M2T
TuTtaHoBbIN o
09 cnnas TwuTaHoBbLIN cnnas on, 0B, oMB
TwuTtaHoBbIN Crane 12X18H10T, Bce, kpome
11 3ameHuTenb — 12X18HIT, ! o an, 0B, aMB
cnnae mogenen ¢
08X18H10T MNHOEKCOM «M»
AISI 316L, Cranb12X18H10T,
129 3ameHuTenb — [3ameHutens — 12X18HI9T Av, A, 18,
’ ave, on, ar
10X17H13M2T 08X18H10T
1 He ponyckaeTcs NpUMEHeHne Kofa KnMmMaTUyeckoro ncronHeHus t12.
Tabnuua b.3 — Kogbl kKnumaTyeckoro MCnonHeHns
K YcTtonumBocTb | YCTOMYMBOCTb MNpeaenbHbie yenosus n
©A | 1o FOCT P52931 | no FOCT 15150 | 2KEMnyaTauuu npu Boa.qew%rsuu pUMeHsieMOoCTb
oKpyXatolero Bosayxa
ot nntoc 5 °C go nntoc 50 °C;
t1 B3 YXIn4 OTHOCUTENbHas BnaxHocTb 95 % npu
30 °C 6e3 koHaeHcauum Bnaru
oT muHyc 10 °C go nntoc 70 °C;
t8 C3 yXn3.1 OTHOCUTENbHas BNaxHocTb 95 % npu
35 °C 6e3 KoHgeHcauum snaru
oT muHyc 40 °C go nntoc 80 °C; 12H,12H8
t10% n2 yi oTHocUTenbHas BnaxHocTb 100 %
npu 40 °C
oT MuHyc 60 °C go nntoc 80 °C;
11224 n3 YXI OTHOCUTENbHAsA BNAXHOCTbL 95 %
npu 35 °C

1 Temnepatypa paboyei XWaKOCTU UK rasa B cooTBeTcTBuM ¢ n. 1.2.7
2 He gonyckaeTcsl NpUMeHeHne Kofa UCNoNHeHs No MaTepuanam 12.
3 [insa TemnepaTypHoro knacca T6 B MapkupoBKe B3pbIBO3ALLMTHI (CM. Tabnuuy 1.2) AManasoH Tem-
nepaTypbl oKkpyxatowien cpeabl oT MuHyc 40 go nntoc 75° C.
4 [Ins TemnepaTypHOro knacca T6 B MapKMpOBKe B3pbIBO3aLUTbl (CM. Tabnuuy 1.2) AnanasoH Tem-
nepaTypbl OKpyxatowien cpebl 0T MuHyc 60 go nntoc 75° C.

Tabnuua 6.4 — Koabl BbIXOAHOIO curHana

Ko BbIXogHOro curHana

BbixogHou curHan, mA

42A Bo3pacTatoLwmnin: 4-20
24A ybbiBatowwmin: 20-4
42VA KopHewussnekatoLmin: 4-20
42 Bo3pacTatowui: 4-20 ¢ npotokonom HART
24 y6biBatowmii: 20-4 ¢ npotokonom HART
42V KopHewusBnekawowmii: 4-20 ¢ npotokonom HART
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MpoaomnxeHne npunoxeHus b

Tabnuua b.5 — Kopabl anekTpu4eckoro npucoeanHeHus

Kon

CTeneHb 3aluThl
no FOCT 14254

WUcnonHeHue no

3aLMLLEHHOCTHN
OT BO3AeNCTBUMN

oKpyXatoLuen cpeabl

Ha3BaHue npucoeanHeHus

Pasmepbl

cov

KabenbHbIli BBOO OTCYTCTBYET

12HS| MpumeHsemocTb

Cc12

c?

IP66

O6Lwenpom

KabenbHbii BBOA,
HVKENMpPOBaHHas naTyHb
(kabenb @ 6—12 mMm,
Lmax = 55 MM)

KabenbHbIit BBOA,
nnacTMaccoBblit
(kabenb @ 6—11 MM,
Lmax = 55 Mm)

L=40max

. @d

12HS

LIP142

LpP22?

IP65

O6Lwenpom

LLTtencenbHbIn pasbem:
Bunka 2PM14

B komnnekte: poseTka 2PM14
1 naTpybok npsiMoii ¢
9KPaHWPOBaHHOW rankomn

50max

@22

LLitencenbHbIn pasbem:
Bunka 2PM22

B komnnekre: po3eTka 2PM22
1 naTpybok npsiMoii ¢
9KPaHWPOBaHHOW ramkow

32

12HS
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MpopomxeHve Tabnuubl 6.5

Koo

CTeneHb 3aWunThbI
no FOCT 14254

WUcnonHeHue no

OT BO3EeNCTBUU

3aMULLEHHOCTH

oKpyXatowien cpeabl

HasBanue npucoeguHeHus

Pa3mepbl

MpumeHsemocTb

K12

K14

IP66
IP67%

K12M15

K14M15

K14M18

IP66
IP67%)

K12M20

K14M20

2KB12

IP66
IP67%)

2KB14

O6wenpowm, -Ex, -Exd, -Exdia

KabenbHbIi BBOA ANs
HeGPOHNPOBaHHOrO kabens;
OMHApHOE YNIOTHEHNWE,
HUKENUpPoBaHHas NaTyHb
d=6—12 Mmm

d=6,5—14 mm

-

12HS

@31max

[

KabenbHbii BBOA ANs
HeBGpOoHNPOBaHHOrO kabensi
nop metannopykas P3-LIX n

MPMK;
HUKENUPOBaHHas NaTyHb
d =6—12 mm, DN = 15 mm

P3-LIX
d =6,5—14 MM, DN = 15 Mmm

P3-LUX
d =6,5—14 mm, DN = 18 Mm

P3-LUX 1 MPMA
d=6,5—12 mm, DN = 20 mm

P3-LUX 1 MPMA
d =6,5—14 mm, DN = 20 mm

D31max

12HS

KabenbHbilt BBOA ANA
B6poHMpoBaHHoro kabens;
[BOVIHOE YMIOTHEHWe Ansi Bcex

TUNoB GpoHW/oNNeTKM,
HUKENUPOBaHHas NaTyHb
d=6—12 mm, D = 16 max

d = 6,5—14 mm, D = 20 max

12HS
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MpopomkeHve Tabnuubl 6.5

35max
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MpopomxeHve Tabnuubl 6.5

I
3 s §
EX (255 ¢ 5
39 (e8¢ g
R EEEE s
© IS g [
Koo " 5 2 qu' % = HasBaHue npucoeanHeHUsa Pasmepbl z
o o 2
5 c § S '5 E E‘
g
s
S KabGenbHbIli BBOA CcTarnb %)
C1/H10? | IP66 & 12X18H10T (kabenb J6- Z
\g 12MM, Lmax=55MMm) -
<]
KabenbHbil BBOA Ans HeGpo- [=30max
HUpoBaHHoro kabens
K12/H10 ctanb 12X18H10T o
P66 d=6-12mm s ',f,) (:{:)
IP67% S /| =
K14/H10 d=6,5-14mm N \
)
KaGenbHblin BBOA Anst He6Gpo-
8 HUpOBaHHOro kabens nop
t MeTanmnopykas
K1£|I¥I(;I 5 o0 ctanb 12X18H10T
x P3-LIX 1 MPTW HoMMUHanb-
< Horo guameTtpa DN B
S d=6-12mm, DN=15mm el
K14M15/ s P3-LIX
H10 IP66 2 d=6,5-14Mm, DN=15mm 2
IP67% w Y
K14M18/ ] P3-LIX
H10 s d=6,5-14mm, DN=18mm
2
K12M20/ % P3-LUX n MPMA
H10 5 d=6-12mm, DN=20mm
K14M20/ P3-LUX n MPMA
H10 d=6,5-14mm, DN=20mMm
KaGenbHbln BBOA ANst 6pOHM- 1=85max
poBaHHoro kabens
2KB12/ ctanb 12X18H10T
H10 P66 NS BCEX TUMNOB : ‘£
IP67% 6poHu/onneTkm 9 o
d=6-12mm, D=20max
2||<_|E1104/ d=6,5-14mm, D=20max #3hmax

Y Mpu ykasaHum koga CO Mapk1pyeTcst cTeneHb 3awuTbl IP66, dhakTuyeckas cTeneHb 3awuTbl
3aBMCUT OT YCTAHOBEHHOIO 3aKa34ynMKoM kabenbHOro BBOAA.

2 He ncnonb3oBaTh A Kofda KNMMaTUYecKoro UCnosHeHus! t12.

%) Bo3aMOXeH BapuaHT MUCromnHeHust kabenbHOro BBoAa ¢ 3awwmToit no IP67. Mpu aTom B Koae
3aka3a 4vepe3 Apobb HeobxoAMMO yka3aTb cTeneHb 3awuTbl IP67 (Hanpumep, K12/IP67 wnu
K12/H10/IP67).
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MpoaomnxeHne npunoxeHus b

Tabnuua b.6 — Kopgbl npucoeanHeHust kK npoLeccy

Kon? OnucaHue PucyHok
Peas6a M20x1,5 no FOCT 24705-81 %—r
M202 C npucoeavHeHnem no Tuny 1 UCnonHeHus 2 .
[OCT 25164-96 ‘ ‘ N
¥
o (T
2) -
G1/2 Pesbba G1/2 no MOCT 6357-81 M20x1.5
mnn G1/2
M20d? Pesbba M20x1,5 no FOCT 24705-81 ‘ i
‘ &
A
10
2) 3) -
Gl/2d Pe3bba G1/2 no FOCT 6357-81 M20x1,5|
nnn G1/2
1/2NPT? Pesbba 1/2NPT no ANSI B 1.20.1 !
4'7
K1/22 Peabba K1/2 no FOCT 6111-82 K1/2"
wnu 1/2"NPT
1/2NPT#) Pe3bba BHyTpeHHsist 1/2NPT no ANSI B 1.20.1
K1/2f2) Pe3bba BHyTpeHHsist K1/2 no FTOCT 6111-52 K1/2" \
vnn 1/2"NPT
dnaney no MOCT 33259-2015
4)
D50P0,6 ven. E, PN = 0,6 MIMa, DN =50
®naHeu no MOCT 33259-2015 =
4)
DSOPLE | cn. E, PN = 1,6 MMa, DN = 50
dnaHey no MOCT 33259-2015
4)
D50P4 uen. E, PN = 4 MMa, DN = 50 dnaHey 13
HepxasetoLLeil cTanu ¢
DSOPO 6% ®naneu no MOCT 33259-2015 | yyHkoBbIM MOKPhLITUEM
! ven. E, PN = 0,6 MINa, DN = 80
dnaHey no MOCT 33259-2015
4)
D80P1,6 ven. E, PN = 1,6 MMa, DN =80 =
®naHeu no FOCT 33259-2015
4)
D8oP4 vcn. E, PN =4 Mla, DN = 80

Y na patunkos A koA ykasblBaeT Ha NPUCOEAMHEHME K MPOLECCY CO CTOPOHBI «+», CO CTOPOHbI
«—» pe3bba cooTBecTByeT kody M20. [ins 3akasa cO CTOPOHblI «—» pe3bbbl, OTNMYHOW OT koga M20,
HeobxoaumMo B ckobkax ykasaTb koA Tpebyemoit pe3bbbl. Hanpumep, «D50P1,6(1/2NPT)».

Ons patuvkos [[] koA yka3blBaeT Ha NPUCOEAVHEHNE K NPOLIECCY CO CTOPOHbI «+» U «—». [Ins 3aka3a
CO CTOPOHbI «—» pPe3b0Obl, OTNIMYHOM OT pe3bbbl CO CTOPOHbI «+», HEO6XoAMMO B ckobkax ykasaTb Kof
Tpebyemoli pe3bbbl. Hanpumep, «M20(K1/2)».

2 Kpome gatumkos [r.

3) Koabl MCNonb30BaTh TONMbKO AN KOAa UCMOMHEHWa No matepuanam 12, 02, 06

%) Tonbko Ans aatunkos Ar.
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MpoaomkeHne npunoxeHus b

Tabnuua B.7 — Koa koMnnekTa MOHTaXHbIX YacTen

napoHWTOBasi Npoknaaka
MOH no FOCT 15180-86;
KOMMANEKT Kpenexa

PN =4 MMNa tvn
dnaHua 11

Koo OnucaHue PucyHok
Hunnenb u3
HY HepxasetoLen L
. cTanm
Hunnenb ¢ HakuaHom \L
ravikon ¢ pesb6om
M20x1,5
Hunnenb u3
HyD YriepoamncToit
cTanm
Eii” ‘:@
®dnanel /| '
PN=0,611,6 MMNa
7N donaHua 01 |-|pOKJ'Ia,D,Ka\
KomnnekT )
Kpenexa z Z

dnaHeL NpucoeanHUTENbHbIN e
[N ycTaHoBKW aaTuukos A H_E
Ha CTeHke pe3epByapa no o
®? FOCT 33259-2015 (ucn. F); —

®dnaHey, -
Mpoknapka
Kowmnnexr
Kpenexa \ 2;

;
E

e

il
g

=

e

CTOPOHbI "—

Y Tornbko Ansa koga npucoeamHeHus K npoueccy M20.
2 Tonbko ans aatumkos [, Koa ykasbiBaeT Ha KOMMIEKT MOHTaXHbIX YacTeil Co CTOPOHbI "+", co
KOMMNMEKT OTCyTCTBYET. [Ins 3aKka3a co CTOPOHbI "—" KOMMMEeKTa MOHTaXHbIX YacTen, B ckobkax
ykasaTb kog Tpebyemoro komnnekra. Hanpumep, "d(HY)".

Tabnuua 5.8 — Kop yctaHoBkv 6rioka KnanaHHOro Ha AaTyumk

Kop Ha3saHue
- Brok knanaHHbI OTCYTCTBYET
BKH Bnok knanaHHbI YCTaHOBMEH HA AaTYMK

MpumeyaHue — Brnok knanaHHbIi 0POPMNSETCS OTAENbHON CTPOKOW 3aka3a COrfiacHO TexHu4e-
ckum ycnosusam 31003-00.000TY.
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MpoaomnxeHne npunoxeHus b

Tabnuua 5.9 — Kog MOHTa)XHOro KpOHLUTENHA
Kon PucyHok MpumeHsiemocTb

- KpoHLiTenH oTcyTcTByeT

CK [N BceX JaT4YnKkoB

K3 Ons BCeX AaT4YUKOB

Ans yCTaHOBKM Ha NMOBEPXHOCTb

Tabnuua 6.10 — Kop, AononHUTenbHbIX onuuini

Kog HasBaHue
KH10 I'Io;jeaoﬁ KOPMYC 3NEKTPOHUKN W KPbILLKA U3rOTOBMNEHbI U3 HEpXXaBeto-
e ctanu (tonbko ana 12HS)
JIK JlucT kannbpoBku
JIH JIUCT HacTpoku
MT [ononHutensHaa MeTannuyeckas Tabnuyka
MpumeyanHus:

—  nepeyveHb KOAOB AOMONHUTESNbHbIX OMNUUIA, yKa3biBaeMbIX B YCIIOBHOM 0603HaYeHUN AaTYMKOB,
He orpaHuuMBaeTCs NpuBeAeHHbIMU B Tabnuue 1 MoxeT ObiTb JOMOMHEH NO COrMacoBaHuio ¢
notpebutenem;

—  Mpv 3akase gaTtynka C HECKONbKUMU AOMOMHUTENBHBIMU OMUUSMU KOAb! YKa3biBAOTCA Yepe3
npobb, Hanpumep, -JTK/IH;

— kof KH10 obs3ateneH aAns ncnonHeHvin no B3pbisosawmre -RB, -RO.
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NPUNOXEHUE B

CxeMbl BHELWHUX 3NEKTPUYECKNX COeAUHEeHUN

(obsizaTenbHoE)
OHN-406
Kon. | Lenb Lenb | KoH.
> 5 L +24B | 1 >
- > 4 —24B 2 -
KK“Q;;‘;:JDST%W > 3 | b+ 2500m | H+ 3
2 D— ﬁ I R250 4 -
> 1 Vbus H- 5
Brnok nutaxus OHN-12
Kon. | Uenb Lenb | KoH. Kon. | Uenb
" 3 ~220 6 RH r4— 3 [)
AnpaKeHne | o 5 ~220 UBbIx— 5 —o—e— } . 2 |-4-20mA
nuTaHua
1 [) Usbix+ | 4 o i 1 [+4-20 MA
PucyHok B.1 — lMogkntoveHne aatymka OHAN-12
OHU-406
Kow. | Lenb Uenb | Kow. MepeMmbluKa N5 NOMKIIOUEHNS
5 L +24B 1 —> BHyTpeHHero HART-peaucTopa
>1 2 —-24B | 2 }—
3 D+ 250 Om H+ 3 g/
2 D— R250 | 4 |
1 Vbus I—E H- 5
[ I
CucTtema ynpaBnenus
HART-komMmyHuKaTop-Ex
Kon. | Uenb RH Lenb | KoH. m
KoH. enb
4 L RH 2
T 1
2 D— 1 H+
1| Vbus |
[
Bnok nuTaHus OHN-12
KoH. | Uenb Lenb | KoH. KoH. | Uenb
3 | ~220 6 P [
Ha:mpf;i:”e 2 | ~220 Usbix— | 5 |—o—1 ; 2 |-420 mA
1 [=) UsbIx+ 4 :v 1 [+4-20 MA
[ I

PucyHok B.2 — BapuaHT BkntodeHus gatyumka ¢ HART-mogemom
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MpoaomxeHne npunoxeHus B

B3pbiBobe3onacHas 30Ha B3pbiBOONacHas 3oHa

[
|
|
|
|
|
[
Y [
MckpobGesonacHsbii | SHUN-12
610K NUTaHus !
| KoH. | Lenb
KoH. | Lenb Lenb | Ko. } ¢ 3 [©)
o— 5 | ~220 Useix— | 7 |—o—1! " 2 |-4-20 mA
Ha”p“*e”“e[% 4 | -220 Useixt | 6 —o—] : 1 |+420 wA
nuTaHus 1l
3 ) I -
[ =
I ‘
BH Kow. | Lenb } -
R S T |
1 R ! HART-koMMyHMKaTOp-EX
I } Kon. | Uenb
} 2 H-
| 1 H+
|
! [
I

PucyHok B.3 — BapuaHT BknoyeHus gatynka ¢ 6rokom ncKposawuTbl

BapbiBobe3onacHas 3oHa BapbiBoonacHas 3oHa

|
|
|
|
|
| onu-406 | ;
|
Kow. | Ueno Uenb | Kon. Mepemblka Ans NOAKMIOHEHUS !
—>— 5 L +24B | 1 > BHyTpeHHero HART-peaucTopa }
14 —24B 2 > |
3 D+ 2500m | H+ 3 |
2 D— R250 4 %9/ }
1 Vbus H- 5 »— |
L | ;
|
|
| CwvcTtema ynpasnexus | !
| HART-koMMyHVKaTop-Ex
Kow. | Uenb RH Uenb | Ko, |
Ly {2 T RH 2 > } Kow. | Lenb
e e ! i
2 D— | 1 He
1| Vbus | |
| |
|
| )
|
| Brok nutaHus | i |3HVI-12
Bapbep vickposalumTbl }
Kon. | Uens Uenb | Kow. | Kom. | Lenb
o1 3 ~220 3 Kon. | Lenb Lenb | Kow. } <« 3 )
‘wawﬂ {07 2 ~220 Usbix— | 5 4 - - 5 T 2 [-4-20mA|
1 ) Usbix+ | 4 3 + + t 1 [+4-20mA
L—o— 2 IBbix+ } o |
o1 1 [ leex- | 3 T
| | =
i

PucyHok B.4 — BapuaHT Bkno4eHns gatymka ¢ 6apbepom ncKkposawuThbl
C ranbBaHUYeCKOM Pa3BA3KOM CUrHanbHbIX Lenen u uenen nutaHus
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MpoaomkeHne npunoxexHuns B

| ni-406 | SHM-12 Nef
Kon. | Lenb Lenb | KoH. KoH. | Uenb
> 5 L +24B 1 46— 3 [©)
- > 4 —24B 2 > 2 |-4-20 MA
KK@S;’B&'ZW >~ 3 D+ 250 Om He 3 1 [+4-20 MA
1 2 D— I—E R250 | 4 > .
1 Vbus H- 5 >
| Bnok nutaHua | OHU-12 Ne2
Kon. | Uenb Lenb | KoH. Kon. | Uenb
3 ~220 6 RH r$<— 3 [)
Hanpmxene [ 2 | -220 Usbix— | 5 1 2 |-4-20 A
1 (=] UBbIx+ 4 1 [+4-20 MA

3HN-12 Ne15

Llenb
[)
—4-20 MA
+4-20 MA

]

=
o
I

=N

|

PucyHok B.5 — Cxema nogknio4eHNn HECKOMNbKUX AaT4YMKOB
npu pabote no HART-npoTokony

GSP LLP14, P22

PucyHok B.6 — Hymepauus KoHTakToB pasbemoB
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NPUNOXEHUE I
MNpepenbl AonyckaeMoro Harpy3o4Horo COnpoTMBIEHUs B 3aBUCUMOCTHN OT

Hanpsi>keHnsa NnuTaHnAa gaTinkoB

(ob6s13aTENbHOE)

ConpoTtuBnexue
Harpy3ku RH, Om
/

1260

1008

504

» Hanps>xeHve
0 12 24 36 42 nuTaHus, B

PI/IcyHOK .1 — lNpegensl [onyckaemMoro Harpy3o4Horo conpoTmBrieHnsa B
3aBUCUMOCTU OT HaNpPAXXeHNA NNTaHna JaT4nkoB
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NPUNOXEHUE O
MabapuTHble M NpucoeAnHUTENbHbIE pasMepbl AAaTYNKOB

(obsizaTenbHoE)

cMm. Tabn. b.5

Koo GSP
i |
x HanpasneHue
c BMGpauum
o
o
® &
L R
| NI A\
Koo M20
L |

Ei cM. Tabn. 5.6

PucyHok [1.1 — MabapuTHble U NpucoeguHUTENbHBLIE pa3Mepbl aatymka OHN-12H
mogenen AW, OA, OVB, OB, kpoMe Moaenen ¢ MIHAEKCOM «M»
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MpoaomkeHne npunoxeHusa

cMm. Tabn. b.5
Kop GSP
i
HanpasneHve
BMGpauuu
x
(4]
g O K - >
<
B
/ L X/
Koo M20
P
‘j[jt’ cMm. Tabn. 6.6

PucyHok [1.2 — NabapuTtHble 1 npucoeanHuTenbHble pasmepbl AaTunka OHU-12H
moaenen O, OA, OWB, 1B, Tonbko Ana moaenen ¢ UHAEKCOM «M»
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€9

MpoaonxeHune

100 max -

cMm. Tabn. b5

Kon K12/

HanpaBneHue
Bubpauum

®

A\

npunoxenua [

®

Kopa -KH10
NONeBOM KOPMYC U KPbILLKa U3 HepXXaBeloLLen cTanu
- 98 max »\
(AT ACACK AL, A
x
®©
€
17 - - - [Te]
| N
‘ x
£ \ |
\ 3 \ \
] ) | |
[ %T ]
A\ A
i P Kog M20
IjE:T—, cM. Tabn. 6.6

PucyHok [1.3 — MabapuTHble 1 NpucoeanHUTENbHbIE pa3mepbl gaTunka SHN-12HS

mogenen O, OA, OB, OB, K

pomMe mMofernen ¢ MHAEKCOM «M»



9

MpoaomkeHne npunoxeHusa

100 max
i
Kog -KH10
oM. Taén. B5 NoneBow KOPNyC 1 KpbiLLKa N3 HepXasetoLLen cTanm
- 98 max -
(OO A
x
©
IS
0
©
Kop K12
x
©
£
o
: . P
Hanpasnexue
BMGpaumMm
A
- - O ®

Kog M20

cMm. Tabn. 6.6

PucyHok [1.4 — MaGapuTHble U NpUCOeanHUTENbBHbIE pa3mepbl AaTunka IHN-12HS
moaenen AW, OA, OUB, OB, Tonbko Ans moaenen ¢ UHAEKCOM «M»



MpoaomnxeHne npunoxeHusa

cMm. Tabn. b.5

Kon GSP
A
HanpaeneHve
BUGpauunu
X
@
£ © ® cMm. Ta6n. b.6
®
A Kog M20
Kog M20 /
—\ ) (
i . —_ — B
Y

108 _

PucyHok [1.5 — MabapuTHble 1 NnpucoeaHNTENbHbIE pa3Mepbl AaTynka
OHWN-12H mopenen 41
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99

100 max

MpoaornkeHne npunoxeHus O

cMm. Tabn. b5

A Kopg -KH10
NoneBoWi KOPMycC 1 KpbILLKa U3 HepXaBseroLLei ctanm

- 98 max -
(I M A NI AN AIIIND, A
x
(]
1S
111 Yol
0

Ko K12 |

Hanpasnexue
BMGpaLum

®

Kog M20

180 max

cm. Tabn. 6.6

Kog M20
| /7

v

e
ul

=

Eg

PucyHok [1.6 — MabapuTHble 1 NnpucoeamHUTENbHblE pa3mepbl gaTunka IHU-12HS mopenen O



MpoaomnxeHne npunoxeHusa

cMm. Tabn. b.5

Kop GSP
11,
i
HanpasneHue
BUGpauumn
3 ® ®
€ cMm. Taén. 6.6
o
o
- Kog M20
# D C
3 —
= +|0
cMm. Tabn. b.6
Kop D80P4
> 170 max

PucyHok 1.7 — MNabapuTHble 1 NpucoeamHUTENbHbIE pa3Mepbl AaTynka

OHU-12H mopenen A
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89

100 max

cM. Tabn. b5

MpoaomkeHne npunoxeHusa

Kop K12

i

175 max

Hanpasnexve
Bubpauun
Al
©® ®
cm. Tabn. 6.6
Kop M20
|

L ]

et

cMm. Tabn. 6.6

Kop D80P4

@ 195 max

160 max

-

Kopg -KH10

noneso KOopryc W KpbiLlKa 13 Hep)KaBePOLL[eI?I cTanun
98 max -

ot

o

-

150 max

PucyHok [1.8 — MabapuTHble U npucoeguHUTENbHBIE pa3Mmepbl aatyvka AHN-12HS mopenen O
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