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Hacrosiwee pykoBoACTBO MO akcrnyaTauum (aanee P3) coaepXuT cee-
OEHUSI O KOHCTPYKUUM, NMPUHLUUMNE AENCTBUS, OCHOBHbIX TEXHUYECKUX Xa-
pakTepucTUKax npeobpasoBaTesiell YPOBHS paanoBOSTHOBbIX BOJTHOBOAHbIX
TOKDJIEKC (manee npeobpasoBaTenn), Heobxoanmble Anst NpaBUIbHOM U
6€e30MacHOM UxX aKcrnyaTaunu.

K paboTte c npeobpaszoBaTensMm [OMYCKAOTCA nMua, M3yyMBLUME HACTO-
auiee P2, nMmerowme Heobxoanmyto kBanndukaumto, obyveHHble npasuiam
TeXHNKN 6€30MacHOCTN, YCTaHOBIEHHbIM 3KCMTyaTauMOHHbIMU Cny>xbamu.

lNepeyeHb OOKYMEHTOB, Ha KOTOpPble AaHbl CCbISIKM B HacToswem P23, npu-
BeAeH B NMpunoXxeHum A.
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1 OnucaHne u paborta

11 Ha3HauyeHue nigenus

1.1.1 MNpeobpazoBaTenu npeaHasHa4veHbl A1 HENPEPbIBHOIO U3MEPEHUST YPOBHS
XKMOKMX U CbIMy4nX cpes, pasaena ABYX HECMELIMBAatoLWMXCS XUAKUX cpef B OTKPbI-
TbIX TEXHOMOMMYECKMX pe3epByapax U B cocyaax, paboTtarowmx nog msbbITOUHbIM
OaBneHnemM.

1.1.2 MpeobpaszoBaTenn COOTBETCTBYIOT TPEOGOBAHUSAM TEXHUYECKUX YCOBUI
PBT.407629.001 TY, komnnekTa agokymMeHTauun PBT.407629.001, NMpaBun knac-
cudurKauum M NOCTPOMKM MOPCKUX CyAoB POCCMIMCKOro MOPCKOroO perucrpa Cyno-
xoactBa (aanee PMPC), MpaBun TEXHNYECKOro HabntoaeHMs 3a NOCTPONKOM CyaoB
M U3roTOBNEHUEM MaTepuanoB U usgenuii ansa cyaos PMPC, Mpasun knaccuduka-
UMU N MOCTPOMKM aTOMHBIX CYyAOB U CyAOB aTOMHOTEXHOOMMYECKOro obcnyxmBea-
Hua PMPC, HM-001-15, HM-022-17, HM-029-17, HM-031-01, HM-033-11, HM-054-
04, CN 2.6.1.2612-10 (OCMOPB 99/2010), CanlNuH 2.6.1.2523-09 (HPB 99/2009), CIl
2.6.12040-05 (Cn Pb AC-2005), CTO 1.1.1.07.001.0675, CTO 1.1.1.01.001.0891, rOCT
29075, TOCT P 52931, TOCT 28725.

1.1.3 MNpeobpazoBaTenu M3rotToBAeHbl U UCMbITaHbl MO TEXHUYECKOM AOKYMEHTa-
umu, opobpeHHoit PMPC, u oTBeualoT TpeboBaHUSM, MpeabsiBNsSieMblM K YCTPOWCTBaM
CUrHaNM3aumMmn, U3MepeHUst U KOHTPOIS HE3NEKTPUYECKUX BENWYMH NS CyAOB C Heo-
rPaHUYEHHBIM PalioHOM MNIaBaHUS.

1.1.4 Npeobpa3zoBaTen WUMEIOT WUCNOSIHEHWS, OTAMYAlOLMECH CneaylowuMn napa-
MeTpaMu:

- KOHCTPYKLMEN YyBCTBUTENBHOMO 3/1eMeHTa (TPOCOBLIN, CTEPXKHEBOM, KOakcuasb-
HbIN);

- CNocoboM npucoeanHeHus;

- AManasoHoM pabouunx TemMnepaTyp M3MepsieMoW cpefbl;

- pacnonoXeHneMm MHAMKaTopa;

- MaKcMMasbHbIM pabounM AaBNeHUMEM U3MepsieMOW cpeabl;

- ANIMHOWM MOrpy>aeMoi YacTy;

- MaTep1anaoM U MOKPLITUEM MOrPY>KAaeMoMN yacTu;

- npegenaMmn JonyckaemMoi abCcosloTHOM MOrpewwHocTy;

- BbIXOAHbIM CUIHAsIOM;

- HannMuuneM (OTCYTCTBMEM) UHAMKALIMK;

- HanMuuneM (OTCYTCTBMEM) M BUAOM B3pbiBO3ALUMTHI;

- BUAOM NpueMKn (MpUMEHSIEMOCTbIO);

- Kraccom 6e3omnacHoOCTy.

1.1.5 Npeobpa3zosaTtenu BO B3pbIBO3ALMLLEHHOM UCMOSTHEHNN UMEIOT MapKUpOoB-
Ky Mo B3pbiBO3awimnTe

- «0Ex ia IIC T6 Ga» u cooTtBeTcTBYIOT TpebosaHnam MOCT 31610.0, FOCT 31610.11;

- «1Ex db IIC T6 Gb» u cootBetcTBYtOT TpeboBaHuam MOCT 31610.0, MOCT IEC
60079-1;

- «0Ex ia IIC T6 Ga/Ex ia IIIC T80°C Da» un cootBeTcTBYIOT TpebosaHmam FOCT
31610.0, FOCT 31610.11;
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- «1Ex db IIC T6 Gb/Ex tb IIIC T80°C Db» n cooteTcTBYIOT TpeboBaHuam FOCT
31610.0, TOCT IEC 60079-1, TOCT IEC 60079-31 v npeaHa3Ha4veHbl A1s1 yCTaHOBKMU
BO B3PbIBOOMACHbIX 30HAX MOMELLEHUA U Hapy>XHbIX YCTAaHOBOK COrnacHo rn. 7.3
MpaBun ycTpoincTBa anekTpoycTtaHoBok (MYJ) n ApyruM AMPEKTUBHBLIM JOKYMEHTaM,
pernamMmeHTUpYoLWMM NpUMeHeHre 31eKTpoobopyaoBaHNs BO B3pbIBOOMACHbLIX YCIOBUSIX.

1.1.6 NMpeobpasoBatenn WMeIOT WCMOSHEHWS, NpeAHa3HayYeHHble ANs1 NPUMEHEHUS
Ha 06bEeKTax aTOMHOM 3HepreTuku (aanee OAD), B TOM UMC/IE HA AaTOMHbIX 3/1EKTPO-
ctaHuusax (A3C).

1.1.7 pynnbl yCNoBUI 3KCM/lyaTaumMu npeobpasoBaTtenieil, npeaHasHauYeHHbIX Ans
noctasku Ha OA3, 1.2, 1.3 no CTO 1.1.1.07.001.0675.

1.1.8 Npeobpa3oBaTeny B 3aBUCUMOCTU OT WCMOMHEHMS OTHOCATCA K knaccam 6es-
onacHoctu 2H, 2HY, 3H, 3HY, 4H no HIM-022-17.

1.1.9 NMpeobpazoBaTtenv B 3aBUCMMOCTM OT WCMOSIHEHUS OTHOCSATCS K Kraccam 6es-
onacHoctu 2H, 2HY, 3H, 3HY, 4H no HIM-001-15.

1.1.10 MNpeobpasosaTtenu, npegHasHayeHHble Ans pabotbl HAa OAD, oTHocATCS K 1
KaTeropuu ceicmocTorikoctu no HM-031-01.

1.1.11 NpeobpazoBaTenn B 3aBUCUMOCTU OT WUCMOJSIHEHUS COOTBETCTBYIOT K/MMa-
TUYECKUM UCNONHEHUSM OM, T, YXJ1, Ho Ang paboTbl NpU TEMMAEPATYPE OKPY>KAIOLLEN
cpeabl oT MuHyc 60 °C go ntoc 85 °C. Kateropus pasmewernms — 1, 2, 3 unm 4 no rOCT
15150 B 3aBMCMMOCTU OT UCMONHEHWs, Tun atMocdepsl II1.
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1.2

TexHUYecKkue xapakTrepucTUKu

1.2.1 B 3aBMCMMOCTM OT KOHCTPYKLMM UYyBCTBUTENLHOrO 3f1IEMEHTa npeobpasoBa-
TESIM UMEIOT UCNOJHEHUS, NpeacTaBfieHHble B Tabnuue 1.

Tabnuuya 1
3HauyeHue Bepx- JEEAT LT
Mexay YPOBHEM
WUcnonHeHune Avana3oH nusMe- | [lnana3oH U3Me- | Hero M HWKHero T o
YYBCTBUTEJIbHO- peHuﬁ YPOBHSA peHMﬁ YPOBHSA HeusmepsieMbix :eﬂ a3y2na
ro aneMeHTa cpeabl, M pa3aenacpen, M | YpoBHEW, M, He - ep M"' T
6onee pMne'He’e
TpocoBbii
[BoHomn o1 0,15 go 24,00 | ot 0,15 o 24,00
TpOCOBbIV
CTep)xHEBOM
[1BOViHOI 0T 0,15 0 24,00 | 0T 0,15 A0 24,00 0,15 0,25
CTEep>KHEBOW
KoakcunanbHbIin o1 0,15 no 24,00 | ot 0,15 go 24,00

lpumedarme:

1. AnanasoH namMeperHmsi ypoBHS CPEAB! (PA3AENa CPEL) MOXET 10 3aKasy OT/IMYATbCS OT 3Ha-
YeHu, yKazaHHbIX B Tabmuye 1.

2. 70 3aKazy BO3MOXXHO M3rOTOBJIEHNE MPEO06PA30BATENEH C YYBCTBUTE/IbHBIMU 3/IEMEHTAMU
A/TMHOV 6071€€ 24 M ripu YC/I0BUM, YTO ANAINA30H U3MEPEHMU ByAeT He bosee 24 M

1.2.2 MNMpeobpazoBaTenm obecrneumBaloT M3MepeHNe YPOBHSI YMCTbIX WU 3arps3HeH-
HbIX, BSI3KMX M HEBS3KUX, HaNUNAKLWMX M HEHaNUNawwmx, NPOBOAALMX WU HEMpOBO-
OAWNX XKNIOKOCTEN C OTHOCUTENIbHON AN3NIEKTPUUECKON MPOHMLAEMOCTbIO HE MEHbLUE
1,2 n He 6onee 100, B TOM 4ucne Boabl (MOPCKOW, MPECHOW, BbLICOKOW 4acTOThbl),
HedTenpoayKToB, PaCTBOPOB CMUPTOB, KACAOT U MUHbIX XUAKOCTEMN.

1.2.3 CrepxxHeBble 1 TpocoBble npeobpasoBaTenm obecrneumBaloT M3MepeHue
YPOBHS CbIMy4nX NPOAYKTOB C pa3MepoM rpaHyJsibl He 6onee 5 MM.

1.2.4 AnHaMmnyeckas BA3KOCTb U3MEPSIEMON Cpefbl AN KOAaKCUalbHbIX YyBCTBU-
TenbHbIX 31eMEHTOB Ao/MKHaA 6biTb He 6onee 2 Ma'c, AnHaMmMyeckasi BA3KOCTb M3Me-
psieMoit cpeabl 4151 TPOCOBbIX U CTEPXXHEBbLIX YyBCTBUTENbHbIX 3/IEMEHTOB He 6osee
10 Ma-c.

1.2.5 MNpeobpazoBaTtenu uMetoT pexxnm paboTbl (pexum C), NpM KOTOPOM U3Me-
peHWe YPOBHS NMPOM3BOANTCS! MO U3BECTHOMY 3HAYEHMIO OTHOCUTENIbHOW AMNSMEKTPU-
YecKoM MPOHMLAEMOCTV M3MEpsSieMON cpedbl NMPU YCNOBUM, YTO OTHOCWUTENIbHAs AW3-
NEKTpUYeckasi NPOHMLAEMOCTb XXMAKOCTM He 6onee 14 (OKMAKOCTb paAMonpo3payHa).
KoHdurypaumoHHoe nporpaMMHoe obecneveHune nmeet BO3MOXXHOCTb
ABTOMaTM3MPOBAHHOIO pacyeTa OTHOCUTENbHONM AN3NEKTPUUYECKON MPOHMLIAEMOCTHU
Nno BBEAEHHOMY 3HAYEHWIO TOJIWMHBLI FA30BOM MOAYLWKA WX paanonpo3padyHoit
XKNOKOCTW.

1.2.6 B 3aBMCMMOCTM OT Ha3HauyeHus npeobpa3oBaTenM YpPOBHS obecneymBaloT u3-
MepeHue:
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- YPOBHS XXWUAKOW WK CbiNyYyeln cpenbl;

- pasgena ABYX XWUAKUX HEeCMeLIMBaloWMXCs cpes.

1.2.7 B 3aBMCMMOCTM OT AmarnasoHa pabounx TemnepaTyp M3MepsieMoin cpeabl
npeobpazoBaTenim UMEKT UCMONTHEHUS:

- 160 — ansa paboTbl Npu TemnepaTypax UaMepsieMon cpeabl oT MUHYC 60 °C Ao
nntoc 160 °C;

- 250 — ana paboTbl Npu TemnepaTypax usMepsieMol cpefpl oT MUHYC 196 °C fo
nntoc 250 °C;

- 450 — ans paboTbl Npu TemnepaTypax uaMmepsieMon cpeabl oT MUHYC 196 °C no
nntoc 450 °C;

Mo cneumnanbHOMY 3akasy BO3MOXHO M3roToB/fieHWe npeobpasoBaTenei, npeaHa-
3HaYeHHbIX Ans paboTbl Npu TeMNepaTypax namepsieMoit cpeapl 6onee 450 °C, Ho He
6onee 600 °C

1.2.8 MakcumanbHoe pabouee pfaBneHWe u3MepsieMoW cpefbl BblGUpaeTcs U3
psaa: 1,6; 2,5; 4,0; 6,3; 10,0; 16,0; 25,0; 35,0 Mla.

1.2.9 B 3aBMCMMOCTM OT BMAA BbIXOAHOIO CUrHana npeobpasoBaTenn UMET UC-
MOJSTHEHUS:

- ALl — c BbIXOAHbIM @HANOroBbIM CUrHaAOM B BMAE CWbl MOCTOSIHHOMO ToKa OT 4 A0
20 MA npu conpoTuBIEHNN Harpy3skm He 6onee 500 OM Npy HOMUHANILHOM 3HA4YEHUN
HanpshKeHWUs, N3MEHSIIOLLENCS MPOMNOPLMOHANIbHO U3MEPEHHOMY WM BblYMCIIEHHO-
My 3HaY€HUIO, C AOMNONHUTENbHBIM LMMPOBLIM BbIXOAHLIM CUFHAMOM MO UHTepdency
BELL-202 c npoTokosioMm obMeHa no ctaHaapTy HART;

- A2l - c ABYMSA BbIXOAHbIMWU @HANIOrOBLIMU CUrHaNaMm B BUAE CWMbl MOCTOSHHOIO
TOka oT 4 go 20 MA npwu ConNpoTUBAEHMN Harpy3ku He 6onee 500 OM Npn HOMUHaNb-
HOM 3HAYeHUW HAMPSHKEHUS, WU3MEHSIOWMMUCS MPOMOPLMOHANBHO M3MEPEHHBIM UK
BbIYMC/IEHHBIM  3HAYeHWsIM, C AOMNOMHUTENbHLIM LUMMPOBLIM BbIXOAHBIM CUIHANOM MO
nHTepdericy BELL-202 ¢ npoTokonoM obMeHa no ctaHaapTy HART (Bepcusi KoMaHA
HART 7);

-LC/A — c undpoBbIM BbIXOAHLIM CUMHANOM MO WHTepdelicy RS-485 ¢ MpOTOKONIOM
nHdopmaunoHHoro obMeHa ModBus RTU (npunoxexHne B) ¢ AONOMHUTENbHBIM Bbl-
XOOHbIM CUIHANOM B BUAE CUJIbl MOCTOSIHHOIO TOKa OT 4 A0 20 MA;

-PA — c undpoBbIM BbIXOAHLIM CUrHanoM no craHaapty IEC 61158-2 ¢ npoTokonoM
nHdopmMaumnmoHHoro obMeHa Profibus PA;

- FF - c undpoBbIM BbIXOAHBIM CUrHanoM no craHgapty IEC 61158-2 ¢ npoTokonoM
mHdopmaumoHHoro obmeHa Fieldbus Foundation;

- Eth — ¢ undpoBbIM BbIXOAHBLIM CUrHaNOM no MHTepdeiicy Ethernet 10BASE-
T1L, BbinonHeHHoMy no ctaHaapTy IEEE802.3cg-2019, ¢ npoTokonoM MHMDOPMALIMOHHOIO
obmeHa Ethernet-APL.

1.2.10 MNMpeobpazoBaTtenn obecneunBaioT GOpMUpPOBaHNE A0 ABYX aHaNOroBbIX
BbIXOAHbIX CMrHanoB. BxogHoW BenuumHOM Ans (OPMMPOBAHWSI BbIXOAHOMO aHasnoro-
BOro CUrHasna MoryT 6biTb BblbpaHbl crieaytolwme nepeMeHHbIe:

- U3MEPEHHOE 3HAaYeHUe YpOBHS;

- U3MEpPEeHHOe 3Ha4yeHWe YpPOBHS rpaHuubl pasgena cpeg;

- U3MEpPEHHOEe 3HauyeHue AanbHOCTU 4O YPOBHS;

- U3MEepeHHoe 3HayeHue JanbHOCTU A0 rpaHuubl pasgena cpeg;

- U3MEpPEHHOEe 3HaYeHue TOMLWMHbI Cos;
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- BbIYMC/IEHHOE MO U3MEPEHHOMY 3HAYEHUIO YPOBHS M BBEAEHHOM rpaaynpoBouY-
HoW Tabnuue 3HavyeHne o6beMa UM Macchl XUAKOCTU B pe3epByape;

- 3HaYEHVe TEeMMepaTypbl 3MEKTPOHHOrO 6roka (MapaMeTp MHGOPMaLUMOHHbIN, Mo-
rPEWHOCTb KaHana TeMmnepaTypbl HE HOPMUPYETCS).

1.2.11 MpeobpazoBaTenm UMEOT UCMONTHEHNE C MECTHBLIM MHANKATOPOM, obecne-
UMBAIOLMM  MHAMKALMIO M3MEPSIEMbIX M KOH(PUIYPaUMOHHbIX BENWYMH (Zanee npeob-
pa3oBatenu ¢ XXKW), a Takxe BBOA U U3MEHEHNE KOHUIYPALMOHHbLIX NapaMeTpoB.

1.2.12 MNMpeobpazoBaTenm UMEOT UCNONIHEHUSI C BEPXHUM U BOKOBbLIM pacrosioxe-
HWeM nHamMKaTopa.

MNpeobpa3zoBaTenn obecneumsaloT OTKIOHEHME LMDPOBOro BbIXOAHOIMO CUrHana
CpeAcTBaMM MEHIO MEeCTHOro MHAMKaTopa.

1.2.13 B 3aBUCMMOCTM OT NpeaenoB A0MNyCcKaeMol abCcoNtoTHON NOrpeHoCT ns-
MepeHUl YpoBHS (pasaena cpea) NnpeobpasoBaTesiv UMEKT UCMONTHEHUS:

- 3 — c npeaenaMun aonyckaemMoi abcontoTHOM NorpewHocTy He 6onee + 3 MM;

- 3,5 — c npenenamu gornyckaemol abCconioTHOM MOrpeLwHocTy He 6onee + 3,5 MM;

- 5 — c npegenaMu Aaonyckaemoi abCcontoTHOM NMOrpeLwHoCTU He 6onee + 5 mM;

- 10 — c npeaenamu gonyckaemol abcontoTHOM NorpeLHocT He 6onee + 10 MM.

Bapuauus u3MepeHuii ypoBHs (pasgena cpea) He MpeBbllLaeT MpeaesioB Aonycka-
€eMoil abCoNMOTHON MOrPELLHOCTY.

1.2.14 Mpepensbl gonyckaemMol nNpuBeAeHHON NOrpewHocT! hopMUPOBaHUS Bbl-
XOAHOrO aHanorosoro curHana He npesbiwaeT + 0,1 % AnMana3oHa U3MeHeHUs! Bbl-
XOOHOro curHana.

1.2.15 [AnvHa kabenbHOW NIMHMM CBA3U MexXay npeobpasoBaTesieM U CUCTEMOM
BEpPXHero ypoBHsi — He 6onee 1000 M ans npeobpasoBaTenei B3pbiBO3aLLULLEHHOMO
UCMOSTHEHWS. JnnHa KabesbHOM NIMHWUM CBA3N MeXAy YyBCTBUTENbHBIM 3/IEMEHTOM
1 6710KOM 3M1EKTPOHHbBIM NpeobpasoBaTesien MHOro6/104HOIr0 UCNOTHEHUS He Bonee
30 MeTposB.

1.2.16 MpeobpazoBaTenm obecrneunBaloT HeMpepbiBHOE MpOBEeAEHMe camMoau-
ArHOCTMKMN TEXHUYECKOIO COCTOSIHUS C BblAayen CMrHana O HEMCNPaBHOCTW B rnosne
COCTOSIHMS MO UMPOBOMY WMHTepdelicy B COOTBETCTBUMM C MPOTOKONOM MHdOopMauu-
OHHOro 06bMeHa, oTobpaXkeHnMeM Ha MHAMKATope KoAda OWWOKM C AONOMAHUTENbHBLIM CO-
obweHnem «Err», Takxke B BuAE BbIXOAHOrO aHaNOrOBOrO0 CUrHana B BWAE BbIXOAHOMO
aHanoroBoro cMrHana Bo COOTBETCTBMM C TpeboBaHmsiMm ctaHgapTa Namur NE 43.

1.2.17 DnekTponuTaHWe npeobpasoBaTenei oCyLWeCTBASETCA HaNpPsXKEHUEM MO-
CTOSIHHOro Toka oT 13 o 36 B.

1.2.18 DnekTpuyeckas MOLWHOCTb, NoTpebnsemas npeobpasoBaTensmu,

- He 6onee 0,7 BT ana BbIXOAHOrO CMrHana B BUAE CWAbl MOCTOSIHHOTO TOKa;

- He 6onee 1,5 BT ans umdpoBOro BbIXOAHOIO CUrHana.

1.2.19 BpeMss rOTOBHOCTU K paboTe npeobpa3oBaTeneli C MOMEHTA BK/OUYEHUSI He
6oneel0 c.

1.2.20 BpeMsi ycTaHOBMEHUS BbIXOAHOIO CUrHana npu pe3koM N3MeHEHUN YPOBHS
0T 3 % 80 100 % 1 o1 100 % Ao 3 % ananasoHa U3MepeHnUit He npeBbillaeT 5 C.

1.2.21 Bpems peakumun npeobpasoBaTtens He 6onee 3 c. Bpemss o6HOBNEHUS He
6onee 500 mc.

1.2.22 Mpeobpa3zoBaTenn CTOMKME K BO3AENCTBUIO KIMMATUUYECKMX (DaKTOpOB
OKpY>KatoLen cpefbl, yKa3aHHbIX B Tabnuue 2.
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Tabnuua 2

HanMmeHoBaHue kanMaTuyeckoro cgakropa Yucnosoe 3HauyeHue

MoBblweHHasa TemnepaTypa, °C:
paboyas | +85
npeaenbHas | +90

MoHmxkeHHas TemnepaTtypa, °C:
pabouas | - 60
npegenbHas | - 60

MoBblWeHHas BNaXHOCTb, %
npu Temnepatype (55 £ 2) °C 98 £2

MN3MeHeHWe TemnepaTypbl oKpyxatowen cpeabl, °C | oT - 60 go + 90

[aBneHune okpyxatowen cpeabl, MMa o1 0,06 oo 0,4

1.2.23 MpeobpazoBaTenn MpoYHbIE W FEPMETUYHLIE B YCNOBUSX TMAPOCTaTUYECKO-
ro gaeneHusi, paBHoro 1,5 paboyero gasneHus.

1.2.24 CteneHb 3alimThl Kopnyca npeobpasosaTeneit IP66/IP67 unu IP68 no MOCT
14254,

1.2.25 [letanu npeobpasoBaTenieil, conpukacaloliMecs C W3MepsieMoi cpeaon, wus-
rotaBnueatoTcs u3s crtanm 12X18H10T, 10X17H13M2T, 06XH28MAT no NOCT 5632,
n3 cnnasos BT1-0 no OCT B5P.9325 unn n3 mHoro matepuana no TpeboBaHMIO 3akas-
uMkKa, Matepuvan mlonatopa ¢rtoponnact-4 no MOCT 10007 wnn kepamuka. [JonyckaeTcs
npuMeHeHne Matepuanos AISI, aHanormMyHbIX yKa3aHHbIM Bbille, NpU YCI0BUK
BbINoOsIHeHUst Tpe6osaHui FTOCT P 50.07.01.

1.2.26 MNpeobpazoBaTenm He UMEOT pe30HaHCa KOHCTPYKTUBHbIX /IEMEHTOB NpU
BO3LENCTBUN CUHYCOMAANbHON BMOpaumMn B AuanasoHe Yactot oT 2 ao 100 Iy (rpynna
MexaHu4yeckoro ucnonHexnms M7 no NOCT 30631).

1.2.27 MpeobpasoBaTenim 06/1aAaloT CTOMKOCTBIO K BO3AEUCTBUIO MNECHEBLIX PU-
60B B cooTBeTCTBMU C TpeboBaHusiMmn TOCT 9.048.

1.2.28 lMpeobpazoBaTenv yCTONUMBbLI K BO3AENCTBUIO BHELLIHErO MOCTOSIHHOMO U
nepeMeHHOro MarHMTHOro Noss HanpsixeHHocTbio 4o 400 A/m no FOCT IEC 61000-
4-8.

1.2.29 lMpeobpasoBaTenn COXpaHST pPaboTOCNOCOBHOCTbL Mocsie BO3AENCTBUS
3HaKonepeMeHHoro ybblBaLero MarHMTHOroO Noss CO cneayowmMMmn napameTpamm
uMmnynbca: popMa umnynbca TpaneuenaanbHas; amMmnaMTyaa nepeoro uMmnysnsca 15
MTn; BpeMsl AeNCTBUS UMNynbca OT 5 10 9 ¢; KpyTU3Ha HapacTaHWs U cnajaHus nep-
Boro nmnynbca 10 MTn/c; KonmyecTso MMNynbcoB Ao 205.

1.2.30 MNpeobpa3zoBaTeny COOTBETCTBYIOT TpebOBaHMSM MO 3NEKTPOMarHUTHOM Co-
BMecTuMocTu (3MC) n gONYyCTUMOMY YPOBHIO HaMnpsi>keHUsi pagnornoMex, N3noxeH-
HbIM B MpaBunax TeXHMYecKoro HabnoaeHUs 3a NOCTPOMKOW CyA0B U U3roToBJIe-
HMEM MaTepuwanoB U nsaenui ans cyaos PMPC. MNMpeobpa3oBaTenn cooTBETCTBYIOT
TpeboBaHWAM MO 3/1EKTPOMarHUTHON COBMECTUMOCTU B YCITOBUSIX XXECTKOW 3/1EKTPO-
MarHUTHOM O6CTAQHOBKM MO rpynne MucnosiHeHust IV u kadyectBy (YHKUMOHMPOBaHMS A
no MOCT 32137.
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1.2.31 MpeobpasoBaTenn YCTONUMBLI K BO3AEWCTBUIO CONSIHOrO (MOPCKOro) Tyma-
Ha.

1.2.32 MNpeobpa3zoBaTenn yCTONYMBbLI K BO3AENCTBUIO MHES U POChl.

1.2.33 NpeobpasoBatenn B ynakoBKe ANs TPAHCMOPTMPOBAHMS BbIAEPXXUBAKOT:

- BO3JeiCcTBME TeMnepaTyp oT MUHyc 60 °C ao nntoc 90 °C;

- BO3[ENCTBME OTHOCUTENBHOW BRaxxHocTn (95 + 3) % npu 35 °C;

- MexaHun4deckne yaapbl MHOrOKPaTHOro AENCTBMS C MUKOBbLIM YAapHbIM ycKope-
Huem o 147 m/c2 (15 g) npy ANUTENbHOCTU AEWCTBMSI YAAPHOIO YCKOpeHust oT 5 ao
10 Mmc;

- BO3JeNcTBME BMEpauuM B AnanasoHe 4YactoT ot 10 ao 500 Iu: npu yvactotax ot 10
n0 60 'y — c amnnnTynon nepemetuerms 0,35 MM 1 npm yactotax ot 60 go 500 My —c¢
amMnnuTyzon yckopeHus 49 m/c2 (5 g).

1.2.34 MNpeobpa3oBaTenu YCTOWUMBBI K BO3AEWCTBMIO MOT/IOLEHHON [03bl U3Nyde-
HMS MOLLHOCTbIO 710 5°10-6 Mp/u (5:10-4 paa/4) u aonyctumoit aose 0,6:103 paa (6 p).

1.2.35 MNpeobpasoBatenn 061afaloT CTOWKOCTbIO MPU M MOC/E BO3AENCTBUSI arpec-
CMBHbIX CPe/: CEPHUCTOrO rasa KoHLUeHTpauunei He 6onee 2,0 Mr/mM3; aMMmuaka KOH-
LeHTpauunein He 6onee 1,0 Mr/M3; ABYOKUCKM a30Ta KOHLEHTpauuen He bonee 2,0 Mr/m3;
cepoBoAopoAa KOHUeHTpauuel He 6onee 1,0 Mr/m3.

1.2.36 MNMpeobpazoBaTenu, npeaHasHadeHHble ans paboTbl Ha OA3D, COOTBETCTBYIOT
I kaTeropuu cericMocTorikoct no HM-031-01 npu BO3AEWCTBUM 3EMNIETPSICEHUI WH-
TEHCMBHOCTbIO MP3 npu ceiicMnyeckmx Harpyskax 9 6annoB no MSK 64 npu ypoBHe
YCTaHOBKM Hap HyneBol oTMeTkon Ao 25 M no FOCT 30546.1.

1.2.37 lMpeobpa3oBatenn, npeaHasHayvyeHHble Ana pabotbl Ha OAD, obnagatoT
YCTOMUMBOCTBIO K BO3AEMCTBMIO OT yAapa MNajatollero camonera, YTO 3KBMBANIEHTHO
BO3/ENCTBUI0O MEXAHMYECKMX YAAPOB OAMHOYHOMO AEWCTBUSI C YCKOpeHMeM He 6onee 75
m/c2 (7,5 g) v ANUTENBHOCTLIO AENCTBUS He MeHee 0,2 C.

1.2.38 lMpeobpazoBaTenu, npegHa3HadeHHble Ans pabotel Ha OAD, obnagaloT
YCTOMUMBOCTbIO K BO3AENCTBMIO BO3AYLIHOM yAAPHOW BOJIHbI, YTO 3KBMBANIEHTHO
BO3AENCTBUIO MEXaHNYECKMX YAapOB OAVMHOYHOIO AEUCTBUS C YCKOPEHMEM He 6onee
36 M/c2 (3,6 g) U ANNTENbHOCTLIO AeNCTBMSA He MeHee 0,5 c.

1.2.39 lMNpeobpazoBaTenu oTBeYaloT TpeboBaHMSAM MOXKapHOM 6e30nacHoOCT Mo
MOCT 12.2.007.0 v IOCT 12.1.004 c BeposTHocTbio 10® B rog. Mpu NoBbIX BO3HUKA-
IOLNX B HUX HENCMPABHOCTAX OHU HE AO/MKHbI 6bITb UCTOYHNKOM BO3ropaHus.

1.2.40 MNpeobpa3zoBaTenn BO B3pblBO3ALUMLLEHHOM WUCMONHEHUN COOTBETCTBYIOT
YPOBHIO MCKPOGE30MacHOW 3MEKTPUYECKON LiENM «ia» co CrneaylowyMm napameTpamu:

BxoaHble nckpobesonacHble napamMeTpbl nNpeobpasoBaTens:

BXOZHOe HanpshkeHve U, B He 6onee 30
BXOAHOW Tok I, MA He Gonee 101
BXOAHasi MOLWHOCTb P, BT He 6onee 0,9
BHYTpeHHsia eMKkocTb C, n® He 6onee 20 000

BHYTPEHHSAS MHAYKTUBHOCTb L, MKI'H  He 6onee 0,066

MapaMeTpbl MMHUKN CBA3M:

ONVHA NIMHWUX CBSI3U, M He 6onee 300
eMKoCTb, NP He 6onee 83*
WHAYKTUBHOCTb, MKIH He 6onee 0,1*
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1.2.41 CpeaHsist HapaboTka Ao OTKa3a npeobpa3oBaTens C y4ETOM TEXHNYECKOrO
o6cnyxusaHns 150 000 u.

1.2.42 HasHaueHHbI cpok cnyx6bl NpeobpasoBaTteneli He MeHee 20 net (6e3
orpaHuyeHus pecypca). B TedeHne HasHaueHHOro cpoka cnyx6bl npeobpasoBaTenm
obecneunBaloT HernpepbiBHYIO paboTy 6e3 ob6cnyxuBaHWS M KOHTPOMAS Mepuogamu He
MeHbLLE MEXMNOBEPOYHOro MHTEpBana.

1.3 CocTaB usagenusa

1.3.1 KoMnnaeKkT nocTaBku npeobpasoBaTeneli COOTBETCTBYET YKa3aHHOMY B Ta-
6nunue 3.

Tabnuuya 3
HanmeHoBaHue 0O603HaueHne Kon-Bo MpumeyaHune
Mpeobpa3zoBaTenb ypoB-
o B cooTBeTCTBUMN McnonHeHne oroBapuBaeTcs
HS PaAVOBO/HOBLIN BON- | - - o 1 wr. o 3aKaze
HoBOAHbIN TOK®JIEKC P
KomnnekT kabenew ansi | BcooTtBeTcTBUM _ HeobxoaumocTb MOCTaBKM
NoAKIIOYEHNS C 3aKa3oM orosapuBaeTcs Npw 3akase
PBT.407629.001
MacnopTt 1 3k3.
nc
1 3K3. Ha Ha napTtuio npeobpasosaTe-
) neil MeHbllero Konu4yecTsa
Zz/;osgqaso no sKcry IEI;BT.407629.001 2(6) ar;[zf NPUNArAETCs! He MEHEee OaHO-
u paso” | 3K3eMnnspa pyKoBOACTBa
BaTenewn

no 3KcnayaTauuun

HeobxoanMOCTb MOCTaBKU U
- 1Kk-T. COCTaB OroBapuBaloTCs MNpwu
3akase

KOMMNNEeKT  MOHTaXHbIX
yacremn

Mpucnocobnexne ans

noesepknM npeobpasoBa-
p P P HeobxoammocTb MOCTaBKU

Tenen C KoakcuanbHbIiM | TPBT.7873-4617 1 3k3. OrOBapMBAETCS MpU 3aKase
YyBCTBUTENbHBIM  3fie-
MEHTOM

lMocTaBnsieTcs MO 3aka3sy B
KoMnnekT paspewuTtenb- _ _ COOTBETCTBUN C  YC/TIOBUSIMU
HOW AOKYMeHTaumm forosopa noctaskn n - FOCT

P 50.06.01

HeobxoanuMOCTb MOCTaBKU U
- COCTaB OroBapvBaeTCcs npwu
3akase

1.1.2 Mo 3aka3y BO3MOXHO BK/HOYEHME B KOMMEKT MOCTABKM MOHTaXHbIX YacTelt

OAMHOYHBIN KoMniekT | B cooTBeTcTBMn
3un C 3aKa3oMm
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(NpuBapHbIX BTYNOK, OTBETHbIX raHueB, OTpe3KoB TpybonpoBoaa C YCTaHOBEHHbI-
MW B HUX Ha NpeanpuaTUN-U3roToBuTeNne npeobpasoBaTensamMun), NPOKIaAoOK, nepe-
XOOHbIX MydT 1 npoyee.

1.1.3 Npw ochopMneHnn 3akasa NnpeobpasoBaTesnel Ha 0anMH 06BLEKT A0MYyCKaeTCs
06beanHATbL OAHOTUMHBIE COCTaBHbIE YacTU UM yKasblBaTb MX B cneundukaumm 3a-
Kasa pasgenbHo.

1.3.4 KoMnnekTHOCTb oAMHOYHOro komnnekta 3UM ykasaHa B npunoxexHuu [.

14 YcTpoucTBO U paboTa

1.4.1 MNpeobpaszoBaTeny OCHOBaHbl Ha MpuHUMNE pedrIEKTOMETPUN BO BPEMEHHOW
obnactwu.

1.4.2 MpuHuMN aeiicTBMa Npeobpa3oBaTesisi OCHOBaH Ha PacnpoCTpaHeHUU ek-
TPOMarHMTHOro 30HAMPYIOLWEro nMnybca AnutensHocTbio oT 50 no 100 Mc no Bon-
HOBOAAM Pa3/IMYHON KOHCTPYKLUMKM (CTEPXKHEBOW, TPOCOBbLIN WM KOaKCWUanbHbIN). Mpu
OOCTUDKEHUW UMMYSIbCOM Cpefbl C OTHOCUTENIbHOW AMSMEKTPUYECKON NMPOHULL@EMO-
CTbt0, OT/IMYHOW OT rasa, YacTb SHEPrum MMNynbca oTpaxkaeTcs. AMNIMTyAa oTpa-
>KEHHOro UMMyfbca onpeaenseTcs OTHOWEHMEM OTHOCUTENbHbIX AMU31IEKTPUYECKNX
NPOHMLIAEMOCTEN rpaHuYalumx cpea. NamepeHHoe 3HauyeHre AanbHOCTU A0 YPOBHS
N3MepsieMon cpeabl NPOnopLUMOHANIbHO BPEMEHN PACnpOCTPaHEHMS 3/1EKTPOMarH1T-
HOro 30HAMPYIOLWEro MMnynbca A0 pasaena cped n obpaTHo. BblumMcneHne ypoBHS
NpOM3BOAMTCHA NO M3MEPEHHOMY 3HAYEHUIO AaSlbHOCTU A0 HEOAHOPOAHOCTW.

1.4.3 Bce W3MeHeHus BOSIHOBOrO COMPOTUB/EHUS, Bbl3BaHHbIE MOrpy>XeHNeM BON-
HOBOAA YYyBCTBUTE/IbHOIO 3M1IEMEHTa B OAHY MM HECKOJMIbKO Cpej, OTPaXkatTcs Ha
pecdnekTorpaMMe B BMAE WMMNY/IbCOB MOSIOXKUTENIbHON WM OTpUUATENbHOM MNONSPHO-
ctn. Mpu 3TOM CneayeT yuuTblBaTb, YTO PacnpOCTPaHEHWE 3MIEKTPOMAarHUTHOM BOJHbI
BHYTPU KMAKOCTM BO3MOXHO, TONbKO MpW HWU3KOW €€ MpOBOAMMOCTM M HWU3KOM 3Haue-
HUN OTHOCUTENbHOW AM3MIEKTPUYECKOW MPOHULL@EMOCTU, TO €CTb OTHOCWUTESIbHasi AM3-
NeKTpuyeckas MpPOHMLAEMOCTb BEPXHEro CNosl WM BEPXHMX CI0EB >KWMAKOCTU A0SHKHA
6biTb OT 1,2 A0 10, a pa3HOCTb MexXAy ANNEKTPUYECKUMU NPOHNLAEMOCTAMU ABYX
cnoes AomkHbl 6biTb 10. OgHako M3MepeHue ypoBHA pasfena cped Npu MeHblueM OT-
HOLLEHMN OTHOCUTENbHBIX AN3MIEKTPUYECKUX MPOHULIAEMOCTEN C/I0EB BO3MOXKHA, HO
npeobpasoBaTesb Npy 3TOM TpebyeT cneumnanbHON HaCTPOMKM.

1.4.4 MUHUManbHOE pa3peLLEHUE MeXIY U3MEPSEMbIMU YPOBHAMMU ra3 - BEPXHUM
YPOBEHb W BEPXHWUI YpOBEHb — pasaen cped He 6onee 50 MM. OgHOBpeMeHHoe K3Me-
peHne BepXHEro ypoBHS M YPOBHS pasfgena cpef BO3MOXHO M MPU MeHbLUEM 3Ha4ye-
HWM TOJILLMHBI CNOSI, HO NpeobpasoBaTenb Npu 3TOM TpebyeT crneumnanbHOM HaCTPONKU.

1.4.5 Ans npuMeHeHus npeobpa3oBaTens B yCNIOBUSIX HANNYUSA Hag u3MepsieMon
cpefiol ra30BoV NoAyLLKM, OTHOCUTESNIbHAsA AU3NEKTPUYECcKasi MPOHMLIAEMOCTb KOTO-
poit OTNMYHa oT 1, TpebyeTcs MpMMEHEeHWe CchneumanbHOro YyBCTBUTENBHOMO 3/1EMEHTa
C KOMMNEHCALUMOHHbIM KaHasIoM AJ1si KOMMEHCaUMmM OTHOCUTENTbHOM AN3NIEKTPUYECKOM
npoHuuaemocTn rasa. [lpeobpasoBaTenb MpW 3TOM HacTpavBaeTCcs creuuanbHblM 06-
pa3oM. KOMMNeHCaUMOHHbI CTepXXeHb YCTaHaBMBAETCS B YyBCTBUTE/bHbIN 3/IEMEHT
npu unsrotoBneHunu. lMotpebuTtens B 3KCMayaTauMm MMEeT BO3MOXHOCTb YAANUTb KOM-
MEHCAUMOHHbIN CTEPXXEHb WUITM YCTAaHOBUTbL €ro.

1.4.6 BepxHUIA HEU3MEPSIEMbIN YPOBEHb NPW CTAaHAAPTHOM HacTpolike npeobpa-
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3o0BaTens He 6onee 50 MM. [pu HacTpoiike MOXeT 6bITb YCTAHOB/IEHO MHOE 3HaudeHue
B CTOPOHY YBeNMYeHUs, MOXET BbITb YCTAHOBIEHO M MEHbLLIEE 3HaYeHMe Npu creum-
anbHOW HacTpolike npeobpasoBaTtens. CneumanbHas HacTpoWka npeobpasoBaTens
NO3BOJISIET MOJIHOCTBIO YOpaTb BEPXHUI HEU3MEpPSIEMbIN YPOBeHb. MNpu cTaHaapTHOM
HacCTpoWvike MMeeTCsl 30Ha HEHOPMMPOBAHHOW MOrpeLLIHOCTM Npeobpa3osaTens oT 50
0o 150 Mm .

Mpy U3MepeHnn ypoBHSI cpeabl C OTHOCUTENIbHON AN3IEKTPUYECKON MpoHMLae-
MOCTbIO MeHee 1,7 BO3MOXHO M3MepeHue ypoBHS B pexume C. B 3ToM pexume usme-
peHUe YpOBHS MPON3BOAUTCS MO OTHOLLEHMIO KaXKyLLENCs ASINHbI YyBCTBUTEIbHOMO
aneMeHTa (3NEeKTPUYECKON ANUHbI) K ee haKTUYeCKOMY 3HaYEHUIO.

1.4.7 MNMpeobpazoBaTenb KOHCTPYKTUBHO COCTOUT U3 6510Ka 3N1EKTPOHHOIO U YyB-
CTBUTE/IbHOMO 371eMeHTa. YyBCTBUTENbHbIN 31EMEHT COCTOUT M3 y351a YNIOTHEHMS,
NPUCOEAVHWUTENBHOrO 3M1IEMEHTA WM MOrpyXaeMol 4Yactn (CTEpXHEBOW, KoaKcuanbHOM
W TpOCoBON).

1.4.8 BnoOK 31eKTPOHHBIN Npeobpa3oBaTenst COCTOUT U3 Koprnyca, obecrneunsato-
Lero 3alMTy OT BHELIHNX BO3AENCTBUI, CO6CTBEHHO 6/10Ka 31eKTPOHHOro (aanee
B3n) n 6noka nHankauum (aanee 6noka XXKN).

1.4.9 B2n cocTouT 13 AByX NAaT — NaaTbl U3MEPeHus u NNaTbl BoluucauTens. MNnarta
BbIYMCIIMTENS BLINOMHSAET crieaytowme hyHKUMK:

- hbopMUpOBaHNE BPeMEHHOW AuarpaMMmbl paboTbl MaaTbl U3MepeHus;

- BblUMCIEHME LWara pas3BepTKU 3XOrpamMbl;

- ynpaB/ieHWe pa3BepTKOi 3XOrpaMMbl;

- 3anycK npoueaypbl USMEPEHUS,;

- aHanoroso-undposoe npeobpazoBaHNe 3XOrpamMsbl;

- OTKJIQYEHUE 3NEKTPONUTAHUS aHaNoroBOM YacTu MnnaTbl U3MEpeHUs.

1.4.10 MNnaTta u3MepeHuss CoCTOUT U3

- (hopMupoBaTens 3oHAUPYIOLEro uMnynbca anmtenbHocTbio oT 100 go 150 nc
amnnuTtyaon 1 B oTpuuaTenbHON NONSIpHOCTY;

- hopMmnpoBaTens UMMyabLCOB CTpPobUpoBaHus;

- reHepaTopa 30HAMPYIOLWMX WUMMYSLCOB;

- reHepaTopa CTpo6-MMNynbCoB;

- Llenu CornacoBaHns ¢ NIMHUEN CBA3K;

- cMecuTens;

- YCUNUTENSI NPOMEXYTOUHOW YacTOThl;

- fleTeKTopa;

- uenel ¢a3oBoi aBTONOACTPOMKM YacTOTbI.

1.4.11 Tunosble pednekTorpamMMbl NpeacTaBneHbl Ha pUcyHke 1.
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1.4.12 Jliobas pednekTorpamma npeobpasoBaTens UMEET psi XapaKTepHbIX rne-
peEXoAO0B, KOTOpblE XapaKTepu3ytoT UCMpPaBHOCTbL Npeobpa3oBaTens B LENoM, YyB-
CTBUTEJIbHOIO 3M1IEMEHTA, n3onaTopa u 610ka 31eKTPOHHOrO.

Kaxkabli XapaKTepHbI Nepexoi MOXHO MOCTaBUTb B COOTBETCTBME MPOCTPaH-
CTBEHHOMY MOJIOXXEHWNIO HEOAHOPOAHOCTU. NpuUBs3Ka XapakTepPUCTUYECKUX nepexo-
[OB K KOHCTPYKLUMM AaTymKa rnokasaHa Ha puUcyHke 2.

Bnck shexipores ___————— —_—
+———— =
Texsororwseoom wobess L :!) C— (8) Zonnwpyomwm minyasc (meyTpa Backa anexTpoimiora)
= T (1) Bxon e wsowsrop (posues wexny waowsropow u Baokow saexTpana)

Vaawtop -

Buan § cpesy (2) Buooa wssanrop (Beccn 8 cpety)

‘930308 Qoo

| ——(3) Otpoxewse o1 aspuesrc ypoewn (ynosers. wauepseusn coepe)

Cpeso c oTwamss. <M

— {4 Orpuxewe or rpusest posnen cpen yposems rpawu pazenc)

Coeno c_oreomsa. >4

PucyHok 2 — Coomeemcmeue xapakmepHo20 repexoda Ha peghriekmoepamme rnpocmpaH-
CMBEeHHOMY [10JI0XEeHU HeOOHOPOOHOCMU

1.4.13 YyBCTBUTENbHbIVM 3MEMEHT NpeAcTaBnsieT coboin KoakcuasibHbIN BOSTHOBOA
W OTKPbITbIN BOMIHOBOA, LIEHTPasibHbIA 3/1eKTPOA KOTOPOro npeAcTaBnsieT cobown
cTepXeHb nnn Tpoc. BonHoBoe conpoTuBieHWe BO/THOBOAA B BO34yXe Npu HopMasb-
HbIX ycnosusix 50 OM ans koakcnanbHOro BonHosoaa v 375 OM ANns CTep>XXHEBOro m
TpocoBoro. LieHTpanbHbI 3N1eKTpoa, N30IMpoBaH OT Kopryca NMpoXoAHbIM U30/STo-
pOM C BOJIHOBbIM conpoTuBneHneMm 40 OM. TpoxoaHOM M30MSTOp C MOMOLLbI Bpy6HO-
ro pasbema noakoYeH K 610Ky 371eKTPOHHOMY.

MepBMYHOe 3agaHue paboyero AvanasoHa U3MepeHuli YPOBHS U FpagynpoBka
npeobpasosaTtesnis NPOU3BOAATCA Ha NpeanpuUaTUN-U3roToBUTENE.

1.4.14 XapaktepHble nepexofbl.

PaccMoTpuM nogpo6HO OCHOBHbIE XapaKTepHble nepexoabl pedekTorpaMmmbl 1
NX Ha3Ha4veHue.

Mepexoa (0) — 3oHAMpPYOWNMIA UMNyNnbC. AMAAMTYAa uMmnynbca 1000 MB, nonsip-
HOCTb OTpuuaTesibHass. DXorpaMMa MpuBSA3bIBAETCS WMEHHO K 30HAWPYIOLLEMY WM-
NynbCy. 30HAUPYIOLWMIA UMNYNLC Ha 3XOrpaMmMe Mpu UcrnpaBHO paboTatoleM npubope
npuesa3biBaeTca K 500-My OTCYETy pa3BepTKU IXOrpaMMbl.

Mepexoa (1) — ykasbiBaeT Ha nepexoa OT BOSIHOBOro conpotmenenms 50 Om Tex-
Honornyeckoro kabens K BOMHOBOMY conpoTtusneHuntio 40 OM npoxoAHOro usonsaTopa
(Bxon B u3onsTop). Nepexoa KOHTPOMMPYETCS TONMbKO NPU MpOBEAEHWU onepauuii no-
BEpPKM npubopa. MMNynbC MONOXMTENbHLIN, aMnauMTyaa MMnynabca He 6onblue 200 MB.
MoBblWweHre aMNNUTYAbl Nepexoa B rnpouecce paboTbl ABASETCA O4HMM U3 MPU3Ha-
KOB pa3repMeTu3aumMn YyBCTBUTENbHOIO 3/1eMEHTa WM HamofHeHWs Kopriyca 6noka
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3MIEKTPOHHOIO BOJION.

Mepexon (2) — ykasblBaeT Ha BbIXO4 usonaTopa. lNepexoa Mexay M301SITOpPOM U
KOHTpONMpyeMoi cpeaoii. MIMnynbC oTpuuaTenbHbI, aMnauTyaa MMMynbca onpeae-
NSeTcs TUNOM M CnocoboM MOHTaxa YyBCTBUTENBLHOMO 3MeMeHTa. [Ans CTepXKHeBbIX
N TPOCOBbLIX NMEPEXOAOB, BbIXOASLUMX B OTKPbITHIN pe3epByap, amMniuTyaa nepexoaa
He MeHee 250 MB. [Ina cTepXXHEBbIX M TPOCOBbLIX YYBCTBUTENbHbIX 3/IEMEHTOB, YCTa-
HOBJ/IEHHBIX B YCMOKOUTENbHYIO Tpyby unv B 6alinacHblii TpybonpoBoa, a Takke Ans
KOaKCuanbHbIX YyBCTBUTESbHbIX 3/1eMeHTOB He 6onee 250 MB.

Mepexoa (3) — yka3blBaeT Ha HanuumMe u3MepsieMon cpeabl (OTpaXKeHue OT Bepx-
Hero ypoBHs1). MMynbC NONOXWUTENbHBIA, aMNUTyAa UMMNyfbca OnpeaensieTcs TUNnoMm
YYBCTBUTENBHOrO 3/IEMEHTa U OTpaXaloWMMKU CBOMCTBAMWU M3MepsieMol cpepbl. [ns
XOpOLUMX MPOBOAHMKOB (BOAA, PacTBOPbI KUC/IOT, LWeNoYel v np.) amnamTyaa obbly-
HO oT 100 go 250 MB (oTpaxkeHne MoxeT 6biTb M 6onblue 0cobeHHO Ans Koakcuasb-
HbIX YYBCTBUTESNbHBLIX 3/1IEMEHTOB), ANS AWINEKTPUKOB amnauTyaa obblyHO oT 50 Ao
100 mMB. Ansi cpen € HU3KOW OTHOCMTESIbHOW AM3NEKTPUYECKON MpoHuLaeMocTbio (1,7
N MeHblle) aMnAnTyaa nepexoaa MoXeT ObiTb U MeHblle, HO ANS CTaHAAPTHBIX Npu-
MEHeHWU He MeHblue 40 MB.

Mepexoa (4) — yKa3blBaeT Ha HaM4yne Nnoj KOHTPOSIMPYEMOWN cpeaolt BTOpoW npo-
BoAsilen cpeabl (06bIMHO pasaen cpesd BoOAa-AMSNEKTPUK). AMMAUTYAa OTpPaXkeHUs
OT pa3gena cpef 06bl4HO 60sIbLUe, YeM OTpaXKeHue OT BEPXHEro YPOBHS. AMNAUTyaAa
OTPpaXeHus OT pasaena cpea 3aBUCKT OT TuMa YyBCTBUTENbHOMO 31eEMeHTa U 06bIYHO
npuvHUMaeT 3HadveHns ot 100 go 250 MB. Mpu n3MepeHnn ypoBHS CIOUCTbIX XKUAKO-
CTe UM NpU HaIMYMKU Ha MOBEPXHOCTU BEPXHEN M3MepsieMOiN cpefbl NpOBOAsLUEN

NAEHKN aMNanTyAa nepexoaa MoxeT ObiTb MeHbLUe aMnanTyAbl nepexoaa 3, B 3TOM

cnyyae getekTupoBaHue nepexoga (40 nponssoanTcsa No cneunanbHOMY anropuTMmy).

Mepexoa (5) — ykasbiBaeT Ha KOHel (HWKHIOI OKOHEYHOCTb) YyBCTBUTEbHOIO
aneMeHTa. YyBCTBUTENbHbIE 3/1IEMEHTbI B 3aBUCMMOCTU OT KOHCTPYKUMM MOryT UMETb
[Ba UCMONHEHUS, XapaKTEPU3YIOLME HUXHIOK OKOHEYHOCTb 30HAa:

- OTKPbITbIN 30HA4 — UEHTpasbHbI 3MEKTPOA HE 3aMKHYT Ha OrpakAatoLlylo KOH-
CTPYKUMIO (Hapy>kHyto Tpyby KOakCManbHOro YyBCTBUTENIbHOIO 3/1EMEHTa WM CTEHKY
pe3epByapa wan TpybonpoBoda CTEPXXHEBOr0 WM TPOCOBOMO YyBCTBUTENBLHOMO 3Me-
MeHTa);

- 3aKPbITbIi 30HA - LEHTPasibHbI 3M1EKTPOA 3aMKHYT Ha OrpaXAalowyro KOHCTPYK-
umio.

OTpaxkeHHbI1 UMNYNbC OT KOHL@ OTKPbLITOrO 30HAA WMMEeEeT OTpuuaTeNbHyl MNossip-
HOCTb. AMMIMTYAa UMMy ibca MOXeT 6biTb oT 100 Ao 700 MB B 3aBUCMMOCTM OT OTpa-
>KaoLUX CBOMCTB U3MEPSIEMON cpeabl.

OTpaxkeHHbI MMMNYNbC OT KOHLA 3aKPbITOr0 30HAA WMEET MONOXWUTENbHYIO MNonsip-
HOCTb. AMNNUTYAa uMnyJsibca MoxeT 6biTb 0T 100 go 700 MB B 3aBMCMMOCTM OT OTpa-
>KaoLUX CBOMCTB U3MEPSIEMON cpefbl.

1.4.15 Ctpo6bI n noporu

[nsa TO4YHOro mM3MepeHus ypoBHS npeobpasoBaTenb AO/MKEH BblYMCIATbL BpeEMS
pacnpocTpaHeHUsl 3NEeKTPOMarHNUTHOM BOMHbI 10 TPETbEro nepexoaa. [Ans ToYHoro
BblYMCIEHNS JAaNbHOCTU A0 pa3gena Cpea HY>KHO TOYHO BblUMCINTb BPEMS pacnpo-
CTpaHeHuns Ao nepexoaa 4.

[nsa TOYHOro BbIYMCIIEHUS MOMOXKEHUS KOHUA 30HAa npeobpa3oBaTenb A0/HKEH
BbIYMCNSATb BPEMS pacnpocTpaHeHus A0 NSTOro nepexoaa.
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Mono>keHne xapakTepUCTUYECKUX NepexodoB BO BpeMEHU OTHOCUTENbHO 30HAN-
pyloLero uMnynbca NpPOM3BOAMTCS METOAOM MNOPOrOBOr0 AeTEKTUPOBaHWs. [ns Kax-
[Or0 M3 XapaKTepHbIX MepexofoB BbIOMpaeTcs MOpor AETEKTMPOBaHUS, MpeBbileHne
CUrHasna Haj KOTOpbIM U ABASIETCA NPU3HAKOM HanM4umsa curHana.

O6Hapy>XeHUIO MOANEXWUT KaXAbI U3 YNOMSIHYTbIX MO TEKCTY NepexoAoB OT nepe-
xogda (0) po nepexopa (5), nckoYas HEMCMONb3yeMble B KaXXAOM KOHKPETHOM clyyae
nepexogpl. OBbIMHO He wcnonb3yeTcs npu usMmepenun nepexod (1). Ans ucknoyveHus
nepexofa M3 pacyeTa 3HadeHue nopora obHapyXeHusi 3TOro nepexofja YyCTaHaBIMBa-
eTcs paBHbIM Hyno (0 MB).

Takum 06pa3oM, Ans KaXxaoro nepexoaa Ans ero AeTeKTMpoBaHWs yCTaHaBuBa-
€TCsl CBOM nopor o6Hapy»eHus. nsa nepexonoB 3 1 4 (OTPaXXeHME OT YPOBHS U pas-
Aena cpea) MoXeT 6bITb 3aflaH CTYNeHYaTbl MOPOr — MOPOr, U3MEHSIOLLMIACS KyCou-
HO-JIMHENHO B 3aBUCUMOCTU OT AaNIbHOCTMU.

Monck nepexoaoB OCYLLECTBASETCS MO HOMepy OTcyeTa pas3BepTKM 3XOrpaMMbl Mo
rOpv30HTasIbHOW OCM, MpeacTaBnstoweit coboit pa3BepTKy BO BpeMeHW. [ouck nepe-
CeYyeHus curHana Cc NoporoM Npou3BOAMTCA CneBa Hanpaso (OT 6/10ka 3NeKTPOHHOro
K KOHLY 30HAa). Hauyano BpeMeHW noucka KaXkaoro nepexoja XapakrepusyeTcs Be-
JIMUNHON, Ha3biBaeMol «CTpo6». CTpob npeactaBnseT cobol HOMep OTCYETa Ha pas-
BEPTKE 3XOrpaMMmbl, HauMHasi C KOTOPOro M NPOM3BOAUTCS MOUCK NepeceyeHusl CUrHa-
na c noporom obHapyeHus nepexopa. MNopor — ypoBeHb AeTeKTupoBaHuA. UMnynbc
cunTaeTcs ObHapyXXeHHbIM MpU MPEBbIWEHMM CUMHANIOM YCTaHOB/IEHHOIO 3HaYeHust
nopora (IMHUN AeTEKTUPOBaHUS).

[JeTekTnpoBaHue nepexoaa OCYLLECTBASETCS 3alaHUEM ABYX €ro OCHOBHbIX MNa-
paMeTpoB CTPO6OM M NMOPOroM. 11 KOPPEKTHOW paboThl NpUGopa A0KHbI 6bITb 3a-
OaHbl:

- Ctpob nepexopa (0) — 3apaeTcs CTaHAApTHO BO BCTPoeHHOM [0 3HayveHueM 50;

- CTpo6 nepexoaa (1) — onpeaenseTcs AMMHON TEXHONOMMYECKOro Kabens u Larom
pednekTorpaMMbl. s CTaHAAPTHLIX NMPUMEHEHMWIN YCTaHaBMBaeTcs 3HayeHune 700;

- Ctpob nepexopa (2) — onpenensieTcs UCNoAHEHMEM MPOXOAHOro U30ATopa, KOH-
CTPYKTMBHBIM WCMOSIHEHMEM YYBCTBUTENIbHOIO 3/IEMEHTA WM LWaroM pedekTorpaMmmsl.
YcTaHaBnMBaeTca Ha nNpeanpuaTum-usrotosutene. MNoapobHee npaBWIbHOW YCTaHOB-
ke cTpoba nepexoaa (2) pacckasaHo B pasgene «KoHdurypuposaHue npeobpaszosa-
Tens B nporpamme KoHdpurypatop TIKOJIEKC»

- Ctpo6 nepexopa (3) — onpeapenseTcs nonoxeHuwem nepexofa (2) v BEPXHUM He-
u3MepsieMblM ypoBHeM. CTaHAapTHO AO/KHO yCTaHaBNMBATbCA 3HAaYeHWEe HEMHOMo
6onble obHapyxeHus nepexoaa (2).

- Ctpo6 nepexopa (4) — onpepensieTcs nonoxeHuwem nepexofa (2) M BEPXHUM He-
n3mepsieMbiM ypoBHeM. CTaHAAPTHO AO/HKHO YCTaHaBIMBATbCS 3HAYEHNE HEMHOrO
6onble obHapyxeHus nepexoaa (2).

- Ctpo6 nepexopa (5) — onpeaenseTcs nonoxeHvem nepexopa (2). MoxeTt 6biTb
yCTaHOB/IEHO 3HayeHue, 65mM3Koe K MOMEHTY 0bHapyXeHus KoHUa 30HAa, HO CTaHAaap-
THO yCTaHaBMBAETCS 3Hayeune, paBHoe cTpoby nepexoga (3).

- Mopor nepexopa (0) — ycraHaBnmBaeTcs oT -700 go -400 MB, NockosbKy aMmmnim-
Tyaa 30HAunpytowero uMmnynbca scerga 1000 MB. MNMonspHOCTb oTpuuaTtensbHas.

- Mopor nepexoaa (1) — ycrtaHaBnmBaeTcs paBHbiM 0 MB (CTaHAAPTHO HE WCMNONb-
3yeTcsl);

- Mopor nepexoaa (2) — ycraHaBnueBaeTcs NpubnmaunTensHo 1/3 amnautyabl nepe-
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xopa (2);

- Nopor nepexoaa (3) — ycTaHaBnMBaeTCs NpUBIU3NTENBHO 1/2 oXWAaeMoW aM-
NANTYAbl OTPAXXeHMS1 OT BEPXHErO YPOBHS. [pMMepHbIE 3HAYEHUSI aMNNTYA Nepexo-
Aa (3) npuBeaeHbl B pasaene XapakTepucTuieckue nepexogbl;

- Nopor nepexona (4) — ycTaHaBNMBaeTCs MPUBU3UTENBHO 2/3 OXUAAEMOW aM-
nauTyabl nepexoga (4). Ecnin He npeanonaraeTcs M3MepeHWe YpOBHS pasgena cpen
nopor nepexoaa (4) yctaHaBnuBaeTcs paBHbiM 0 MB (koHTponb nepexoaa (4) oTkio-
yeH);

- Mopor nepexoaa (5) — ycTaHaBnMBaeTcs NPUGIM3NTENBHO 2/3 OXWAAEMOW aM-
nnanTyabl nepexoaa (5), HO He MeHee amnaMTyabl nepexoaa (3). MNpu paboTte npmbopa
B peXunMe U3MepeHMst YPOBHSI M YPOBHSI pa3aena cpep nepexod (5) He ncnonb3yeTtcs
— nopor nepexoaa (5) aomkeH 6biTb ycTaHoBneH 0 MB. KoHTponb nepexoaa (5) moxeTt
6biTb OTK/IIOYEH M B peXMMe U3MEpeHUsl YPOBHSI yCTaHOBKOM nopora nepexoga (5)
0 mB.

BHUMAHMUE! NPU PABOTE B PEXXUME U3SMEPEHUA PA3OENA CPE[ MNO-
POI NEPEXOJA (5) AOJTXKXEH BblTb YCTAHOBIJIEH 0mB!

BHUMAHMUE! NMPU PABOTE BE3 KOHTPOJ1A KOHLA 30HAA NMOPOTI MNEPE-
XO[A (5) AOJTXXEH BbiTb YCTAHOBIJIEH 0 mB!

BHMMAHMUE! NPU PABOTE B PEXXUME U3MEPEHUA YPOBHA (BE3 U3-
MEPEHUA YPOBHA PA3OEJIA CPEL) NOPOI’ MEPEXOAA (4) AOJXXEH BbITb
YCTAHOBIJIEH 0 mB!

1.4.16 NamepsiemMble U BblYUCNSieMble BeSIMYMUHbI.

[anbHOCTb A0 YPOBHS U3MEPSIEMOW Ccpeabl MPOMNopLMOHaibHa BPEMEHU MeXAay
nepexonamu 3 1 2, 4anbHOCTb 0 rpaHuUbI pasaena cped NpornopumoHanbHa Bpeme-
HU Mexay nepexofamMn 4 v 2, AanbHOCTb A0 KOHUA 30HAA MponopuuoHanbHas BpeMe-
HM MeXay nepexogamm 5 un 2.

BblunMcneHme ypoBHS MpoU3BOANTCS BblYMTAHWMEM U3 3a@HHOWN B MPOrpaMMHOM
obecneyeHnmn npmbopa ANVHbI YyBCTBUTENBHOMO 3/1IEMEHTA U3MEPEHHOIO 3HaYeHus
0ANbHOCTHU.

BbluncneHne ypoBHSI pa3aena cpes NpovM3BOAUTCS BblUMTaHWEM U3 3aaHHON B
nporpaMMHoM obecnedeHnn npmbopa ANNHbI HyBCTBUTENbHOIO 3/1IEMEHTa N3MepEH-
HOMO 3HayeHus AanbHOCTU A0 FpaHuLbl pasaena cpea.

BbluMcneHve TOMWMHBI CNOS NPOAyKTa Haf rpaHuuein pasgena cpea MnpousBOAWT-
Cs1 B MporpaMMHOM obecrneyeHnm BbluMTaHMEM BblYUCIIEHHOIO 3HAaYeHUs AaNlbHOCTU
00 rpaHuubl pasaena cpea npubopa ANMMHOW YyBCTBUTETbHOMO 3/IEMEHTa U3MepeH-
HOro 3HaYeHusa JanbHOCTU A0 BEPXHErO YPOBHS.

BbluncneHne obbeMa NpoayKTa B pe3epByape Npou3BoAUTCS METOAOM JIMHENHOM
perpeccMn Mo W3BECTHOW IPagyMpOBOYHOM XapaKTEPUCTWMKE pe3epByapa W W3BECTHO-
MY 3HaYEeHUIO YPOBHS.

MNpeobpa3oBaHne M3MEPEHHbLIX U BblYMCIIEHHbIX BETNYMH.

B 610ke 3/1eKTPOHHOM MPOU3BOANTCSA HEMpPEPbIBHOE M3MEPEHNE U BblUUCEHNE
cneayloumx OCHOBHbBIX BENYUH:

- YPOBEHb Cpeabl;

- YpOBeHb rpaHuubl pa3gena cpef (ecin BKIOYEH PeXWM M3MEpeHWst YPOBHS pas-
Aena cpen);

- ANbHOCTb [0 YPOBHS;
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- JANbHOCTb A0 rpaHuubl pa3aena cpea;

- TOJILLMHA CNOS BEPXHEro nNpoayKkTa (ecnu BKIOUYEH PEXUM N3MEPEHNS YPOBHS
pa3aena cpen);

- TeMnepaTypa 6510ka 31eKTPOHHOrO;

- amnauTtyaa nepexoaa (3);

- amnauTtyaa nepexoaa (4);

- amnauTtyaa nepexoaa (5);

- TapupoBaHve.

Jliob6ast M3 NpeAcTaBNEHHbIX BEIMYMH MOXET 6bITb Npeobpa3oBaHa B BbIXOAHOM
aHanoroBblt curHan oT 4 Ao 20 MA (Tok 1). 3aBMCMMOCTb MEXAY aHanoroBbiM BbIXOA-
HbIM CUIFHANIOM U U3MEPEHHOMN NN BbIYMUC/IEHHON BENMUNHOWN SIMHENHas. Anana3oH
BOCMpPOM3BEAEHUS U3MEPEHHON UMW BbIYMCIEHHOW BENUYNHBI @HANIOrOBbIM BbIXOA-
HbIM CUrHa/IOM OrpefensieTcs noTpebuTeneM B YCNOBMSIX 3aka3a YCTAHOBKOM TIpaHuL
BOCMpov3BeaeHust (MUHUMANbHOM WM MaKcMMasribHoW). [ns W3MEHeHUst NMHEWHOro 3a-
KOHa BOCNPOU3BEAEHNS HA KaKON-NNMB0 MHOM NpUMeHsieTcs yHKUMS TapUpPOBaHUS.

BnoK 3NEeKTPOHHbLI UMEET BO3MOXHOCTb (hOpPMMpPOBaTh AOMOMHUTENbHbLIN aHa-
norosbit curHan ot 4 ao 20 MA (Tok 2). BxoagHas BenuunHa, opmupytoas Tok 2,
BbIOMPAETC M3 MepeyHsi, NPeACTAB/IEHHOrO BbIlIE M MOXET COBMagaTb C BXOAHOW Be-
nnuunHomn, opmupytowleit Tok 1.

1.4.17 QuarHocTuka u camoguarHocTmka

MpeobpazoBaTenb obecneunsaeT HernpepbiBHOE NpoBeAeHEe ANarHOCTUKUN TeKy-
Lero CoCcTosiHusl ¢ (popMmpoBaHMeM BUTOBOIO Nosst B COOTBETCTBMM C NPOTOKOJSIOM
MHMOPMaLUMOHHOro obMeHa, XapaKTepPU3YIOLWEro TeKyLllee COCTosiHME, U hopMUpo-
BaHMEM BbIXOAHOIO aHaNoroBoro curHana <3,2 MA, >22,5 MA nnun coxpaHeHueM no-
CnefHero BOCMPOM3BEAEHHOrO 3HayeHus Toka («3aMOpo3Ka» BbIXOAHOMO CWUrHamna fao
nponagaHus NpM3Haka HeMcnpaBHOCTN). BbiXxOHble curHasbl pOpMMpYOTCSA B COOT-
BeTCTBMK co cTaHaapToM Namur NE 43

MpeobpazoBaTenb obecneynBaeT 06MeH U3MepPUTENBHOW U KOHUIypaLMOHHOM
MHGOpMaUMEN C CUCTEMOW BEPXHEro YpoBHS Mo cTaHaapTaM HART, Profibus PA, Foun-
dation Fieldbus, Modbus RTU B 3aBMCMMOCTU OT UcnonHeHns 6510Kka 3NeKTPOHHOIO.

[unarHocTtuyeckne coobuieHmns, dopMmmpyemble npeobpasoBaTesieM COOTBETCTBY-
toT NAMUR NE 107.

BNoKM 311eKTpOHHbIE 06ecneunBaoT 06MeH N3MEPUTENBHON U KOH(UIrypaLnoH-
HOW MHOPMaLMEN C NepCoHaNIbHOM 31EKTPOHHO-BbIYNC/TUTENBHOM MALNMHOW MO UH-
Tepdelicy USB.

1.4.18 OononHutenbHasa MHcopmauus

BnoKn 3n1eKTpPOHHbIE AOMOIHUTENBHO YKOMMEKTOBbIBAlOTCA 610KaMn nMHAMKa-
uuKn, obecneunBaoWMMN BbIBOA U3MEPUTENBHOM MHOpMaUnn, a Takxxe BBOA KOH-
(pUrypaLmMOHHbIX AQHHBIX C MOMOLLbLIO KHOMOK Ha NMLEBON NaHenu 6noka MHAMKaUWW.
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1.5 KoHcTpyKUus

1.5.1 FabapuTHble N YCTaHOBOYHbIE pa3Mepbl NpeobpasoBaTenei npeacTaBneHbl
B nNpunoxeHuu I.

1.5.2 MpeobpazoBaTenib COCTOUT U3 YyBCTBUTENBHOIO 351eMeHTa 1 6510Kka anek-
TPOHHOIO.

1.5.3 YyBCTBUTENbHbIN 3/1IEMEHT KOHCTPYKTMBHO NpeacTaBsieT cobol anekTpos,
YCTaHOBJ/EHHbIN Yepe3 NPOXOAHOM U30IATOP B 3NIEMEHT NpUcoeanHeHUsl, NpeacTas-
nsowmMn coboit WTyuep wnm dnaHeu. FepMETUYHOCTb KOHCTPYKUMKM obecrneunBaeTcst
COMpsKEHWMEM M B3aUMHbLIM KpEnJeHneM AeTanei snekTpoga, M30nsTopa W 3NeMeHTa
NpUCOeaMHEHMUS, @ TaKXKe NpMMEHEHMEM YMNIIOTHUTENbHbBIX 3/1IEMEHTOB.

MpoxoAHOoW N30nATOp NPeACTaBAsieT coboi cneuunanbHyo KOHCTPYKUMIO U3 (hTo-
porsiacta-4 u antoMOOKCUAHOM KEPaMUKUN, YMSIOTHEHHbIE PE3VHOBbLIMU KOSbLIAMKN U3
EPDM, FKM mnu FFKM npoknagkamMu u MaHXeTaMu U3 TepMopacluMpeHHoro rpadwvra

1.5.4 Co CTOpOHbI M3MepsieMoW cpefibl K U30MISITOPY MOAKITIYAETCS CTEPXKEHb UK
Tpoc, obecneunBaloLlnii 3afaHHbI Anana3oH U3MEPEHUN.

1.5.5 KOHCTpYKUMSI 4yBCTBMTENILHOrO 3fIEMEHTa MpeaycMaTpuBaeT YCTaHOBKY KOH-
LEeHTpUYeCcKoro anekTpoaa (KoakcuanbHbI YyBCTBUTENbHbIA SN1EMEHT).

1.5.6 [Insl KOHUEHTPUUYECKOWN YCTAHOBKM CTEP>XKHEBbLIX M TPOCOBbIX YyBCTBUTESb-
HbIX 3/IEMEHTOB B pe3epsyap Win Tpyby NpUMEHSIIOT LEHTPOBOYHbIE KONbua U3 dTo-
ponnacrta-4, cniogonsacta WM anoMOOKCMAHOM KepaMuku. [abapuTHble 4YepTexu Ko-
neu, BKIKOYAeMbIX B KOMM/EKT NOCTaBku NpeobpasoBaTens no 3akasy

1.5.7 BNOK 3MEeKTPOHHbIN MOAK/IOYAETCS K YyBCTBUTE/IbHOMY 3/IEMEHTOM KOaK-
CManbHbIM Pa3beMOM MO MOBOPOTHOW BTYJIKE, YM/IOTHEHHOW ABYMSl paavanbHbIMU
KonbUaMu. BNOK 3NeKTPOHHbLIM NpeacTaBnseT cobon ABYXCEKLMOHHbLIA antoMUHue-
BbIl KOpNycC (CeKUMst Ansi yCTaHOBKM 6510Ka 3M1eKTPOHHOro 631 n 6510ka MHaMKaummn m
KNIeMMHas cekums).

1.5.8 B3n npeacrasnsieT cob6oi NNacTUKOBLIMA KOPMYC C YCTAaHOBNEHHbLIMU BHYTPU
nnatamMmm U3MepeHUs N BbIYUCINTENS, COEAUHEHHBIX APYr C APYrOM ABYMS XIyTaMu.
Ha aHe 6510ka 31eKTPOHHOIrO YCTAHOBIIEHbI KOAKCHasibHbIA pasbeM AJsi NOAKIIoYe-
HWS K YyBCTBUTE/IbHOMY 3/IEMEHTY M pa3beM Tuna DB-9 ansa nogknoyeHns BHELWHUX
uenel (Bbixoda B KNEMMHYIO CcekUmio). Ha Kpbiwke B3n pacnonoxeHbl pa3beM ass
nogkntoyeHns 6noka nHaMkaumm n pasbem USB miniBM.

1.5.9 Ina obecneueHns nckposawunTbl kopnyc b3n 3anonHeH koMnayHaoMm Buk-
cuHT K68.

1.5.10 Bfok nHauKauuu nNpeacTaBnseT cobon NNacTUKOBbLIN KOPMYC, 3aKpbITbIN
CO CTOPOHbI MHAMKATOpa CTanbHOW NUUEBOM NaHenbio. Ha nnaTte vHavkauum pac-
MONIOXeH rpachMyeCcKnin XXMAKOKPUCTANIMYECKUI MHANKATOP pa3pelueHnemM 128x64
N YeTblpe KHOMKWM BBOAA AaHHbIX. BHeWwHWn Bua 610K MHANMKaUUKW NpeacTaBfieH Ha
pUCyHKe 3.
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PucyHok 3. BHewHul eud 6rioka uHOuKayuu

1.5.11 KoHcTpyKkumns koprycos 6/10KOB 3/1EKTPOHHbIX B3PbIBO3aLUULLEHHOIO N He-
B3PbIBO3ALLMLLEHHOIO UCMOSIHEHWI YHUULMPOBaHHaS.

1.5.12 O6e cekumm koprniyca 6510ka 3MEKTPOHHOIO 3aKPbIBAIOTCA KpbllKkaMu. KpbiLw-
ka 6510ka MHAMKaUUKM MMEeeT CMOTPOBOE OKHO M3 KBapLIEBOro CTekna, yrniaoTHEHHOe B
KpbILKe (pTOPONNIACTOBOM NPOKIAAKON, MPUXATOM K CTEKJTY YCTAHOBOYHOM raiikon.

1.5.13 YnnoTHeHne mMexay KoOprnycoM M KpblllkamMn obecnevmBaeTcs pe3vHOBbIMU
KOnbLAMM.

1.5.14 YnnoTtHeHune kabenel nponsBoaANTCS PE3NHOBLIM CaslbHUKOBbLIM YMIOTHE-
HMeMm.

1.5.15 MogakntoveHne kabensa cBa3u kK npeobpasoBaTesito MpoM3BOAUTCS C NOMO-
b0 KNIEMMHOM KOJTOAKW C AEBSTHIO KOHTaKTaMu A5 noakaoveHns. KneMmHas Ko-
nofka pacrionoxeHa Mo GOKOBOM KPbILWKOW Kopryca 60ka 3nekTpoHHoro. lMoaknto-
YyeHue kabens snekTponuTaHus (BbIXOAHOrO curHana 1) nMpou3BOAUTCA K KOHTakTam 1
M 3, K KOHTAKTY 2 NOAKNoHaeTcs akpaH kabensa cea3m npu ero Hannuuu. MNogknoye-
HMe BbIXOAHOIo CUrHana 2 NpousBoAMTCS K KOHTakTaM 4 n 6, K KOHTaKTy 5 nogknto-
YaloT 3KpaH kabens cBSA3M BbIXOAHOro curHana 2. K koHTaktam 7 u 8 noaknitovaioT
kabenb BbIXOAHOMO cUrHana rno uHtepdelicy RS-485 (npu ero Hanuuum).

1.5.16 UckpobesonacHOCTb Lenen npeobpa3oBaTtenen obecnevymBaeTcs orpaHu-
YeHMEM BbIXOAHOIO TOKa W 3a/IMBKOM MeYaTHbIX MaT KPEMHUN-OpraHUYeckMM KOM-
nayHAoM.

1.5.17 NpeobpazoBaTenu C BUAOM B3pbIBO3aLUMTbI «B3PbIBOHEMNPOHMLIAeMas 060-
JlouKa» BbIMOSIHEHBI B KOpMyce, obecrneymsalolieM BO3MOXHOCTb BblAepXKMBaTb AaB-
NeHve B3pblBa, YTO WUCK/IIOYAET ero nepedayvy B OKPYXaloLWylo B3pbIBOOMACHYKO cpesy.
B3pblBOHENpPOHMLI@EMOCTb  06eCrneunBaeTcs TakKe WUCMONHEHWEM AeTanelt  0605104KM
M UX coeamHeHmnem ¢ cobniogeHneM napamMeTpoB B3pbiBo3awmThl no FOCT 31610.0,
FOCT IEC 60079-1, INOCT IEC 60079-31. MakcumanbHasi paboyas TemnepaTypa KOH-
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Tponupyemol cpenbl coctaBnsieT 450 °C, MakcuMmanbHas TemnepaTypa Hapy»XHoW no-
BEPXHOCTM KOpMyca 3neKTpoHHoro 6noka npeobpasoBaTenss COOTBETCTBYET TeMmnepa-
TypHOMy knaccy T6 (85°C) no NOCT 31610.0. Kopnyc anekTpoHHoro 6510ka otaeneH
OT YyBCTBUTEJILHOIO 3/IEMEHTA, PACrO/IOKEHHOIO B U3MEPSIEMOW Cpefe, MPOXOAHbIM
N30/I9TOPOM, COEANHEHHBIM C HUM NMOBOPOTHOM BTYNKOM. YyBCTBUTENbHBIN 3/1IEMEHT
KOHCTPYKTUBHO OTAENEH OT U3MepsieMon cpeabl. Pa3melleHre kabens cBsi3au Ha 0bb-
eKTe 3KCrnayaTauum AO/MKHO UCKITIOYaTb ero KOHTAKT C MOBEPXHOCTbIO, TeMnepaTtypa
KOTOPOW MpPEBbLIAET YCTAaHOBNEHHYIO TeMnepaTypHbiM knaccom T6 no MOCT 31610.0.
Takum 06pa3oM, TemnepaTypa HapyXHbIX WM BHYTPEHHWX MOBEPXHOCTEl kopnyca 6no-
Ka 3N1eKTPOHHOro He npeBbiwaeT paboyeit TemmnepaTypbl MPUMEHEHHbLIX B Mpeobpaso-
BaTesie N301sUMOHHbIX MaTepuanos.

1.5.18 KabenbHbili BBOA Npeobpa3oBaTens C BUAOM B3BPbIBO3ALUMTbLI «B3PbIBOHE-
npoHuLmeMas o600uka» — cneyunanbHbI 4551 6pOHMPOBaHHOMO kabens B wnaHrax,
TpybonpoBoaax, MeTannopykaBax uMnM Ans HeBpOoHWpoBaHHOro kabens — B LWiaHrax,
TpybonpoBoaax, MeTannopykasax, 4To onpegensercs notpebutenem npu 3akase.

1.5.19 B npeobpazoBaTene NnpeayCcMOTPeHbl BHYTPEHHUI U BHELUHWIA 3a3eMsito-
LMe 3aXXUMbl 1 3HaK 3a3eMsieHuns, BbinonHeHHble no MOCT 21130.

1.5.20 Ha kpblwkax npeobpasosaTens ¢ BUAOM B3pbiBO3aLUNTLI «B3PbIBOHEMNPO-
HMUaeMasi 0bonoyka» uMeeTcs npeaynpeauTensHas Hagnuce NMPEAYMPEXXOEHUE —
OTKPbIBATb, OTKJ/TIOYMB OT CETWU, Ha Kopnyce anekTpoHHOro 6510ka MMeeTcst Map-
KMpOBKa B3pbiBO3awwmThl «1Ex db IIC T6 Gb».
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1.6 MapkupoBKa

1.6.1 Obwme TpeboBaHms k MapkupoBke no MOCT 18620, NOCT 14192.

1.6.2 MapkupoBka npeobpa3oBaTenen COAEPXUT:

- HaMMeHoBaHWe NpeanpUATUA-n3rotTosnTens (He ykasbiBaeTCs Npu NocTaBke Ha
3KCIopT);

- HaMMeHoBaHWe K ycnoBHoe 0603HaueHue npeobpasosaTens;

- AnanasoH U3MepeHuit;

- npegen gonyckaeMon abCcofoTHOM MOrpeLLHoCTY;

- nNpeaen AornyckaeMon NpuBeAeHHON NorpeLHocTM ¢hopMMpPoOBaHUs BbIXOAHOIO
aHanoroBoro cMrHana;

- 3HaK YTBEPXAEHUS TUNa;

- MaKcMMasibHoe pabouee faBfieHWE U3MepsSieMol cpeabl;

- AManasoH pabounx TemnepaTyp M3MepsieMOn cpeabl;

- BbIXOAHOM curHan;

- 3aBOACKON HOMEp MO CUCTEME HyMepauuu nNpeanpusiTUs-usroToBUTENS;

- [aTy U3roToBIIEHNS;

- CTeneHb 3awmTbl Kopnyca no MOCT 14254;

- koa KKS (npu nocraBke Ha OAD);

- Maccy.

1.6.3 MapkupoBka npeobpasoBaTeneil BO B3pblBO3aLLMLLEHHOM UCMOSTHEHWUM [0-
NOSTHUTENbHO COAEPXMT:

- 3HaK B3pbiBo6e30onacHocTM cornacHo TP TC 012/2011;

- ianasoH paboumx TeMmnepaTyp OKpyxarllen cpeabl;

- HoMep cepTudKKaTa COOTBETCTBUSI;

- MapKMpPOBKY B3pbiBO3aLUUTbI:

1) «0Ex ia IIC T6 Ga», «0Ex ia IIC T6 Ga/Ex ia IIIC T80°C Da» — Tonbko ans npeobpaso-
BaTesiell UCMOSHEHMSI MO BMUAY B3PbIBO3aLUMTLI «MCKpobesonacHasi uenb»;

2) «1Ex db IIC T6 Gb», «1Ex db IIC T6 Gb/Ex tb IIIC T80°C Db» — Tonbko ans npeobpa-
30BaTeNel MCMOSIHEHWUS MO BWAY B3PbIBO3ALUMUTLI «B3PbIBOHENPOHUL@EMas 060s104-
Ka».

Ha kpbiwke 6510ka 3n1eKTPOHHOro NpeobpasoBaTens BO B3pbiBO3aLUMLLEHHOM UC-
NMOMHEHMN C BWMAOM B3PbIBO3ALUMTHI «B3pbIBOHENPOHML@eMasi 060/104Ka» BbIMOSIHEHA
Hagnuce MPEAYMPEXXAEHWE - OTKPbIBATb, OTKJTIOUMB OT CETU.

1.6.4 Mpu noctaeke npeobpa3oBaTenelt Ha ASC ycroBHoe 0bo3HayeHue coaep-
XUT NuTepy «A» 1 knacc 6esonacHoctn no HM-001-15.

1.6.5 MapkupoBKa HaHOCUTCS METOAOM Nla3epHOM rPaBUPOBKN Ha KOpryc npeo6-
pasoBaTesisa UM Ha MapKnMpoBOYHYHO Tabnuuky, NpUKpennsieMyto K Koprnycy npeo6b-
pasoBaTesis BUHTaMU UK 3aknenkamn. MapkupoBKka AosKHa 6bITb YETKOM M coXpa-
HATbCS B TEUYEHWE CpoKa CyX6bl.

1.6.6 Ha TpaHcnopTHylo Tapy Mo TpadapeTy HEeCMbIBAaeMOM YEpHOM KpacKon HaHe-
CeHbl OCHOBHbIE, AOMOJTHUTESbHbLIE U MH(POPMALMOHHbIE HAAMMUCK, @ TaK)Ke MaHuMy-
NSALUMOHHBbIE 3HAKW, MMelowmMe 3HadeHue: «Bepx», «Xpynkoe. OCTOpoxHO», «bepeub OT
Bnarn» no NOCT 14192.
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1.7 YnakoBka

1.7.1 YnakoBka npeobpa3zoBaTesnieil NPOM3BOAUTCS B COOTBETCTBUUN C JOKYMEH-
Tauuen NpeanpusTUS-U3roToBUTENs N obecnevymBaeT COXPaHHOCTb NMPU XpPaHEHU 1
TpaHCNopTMPOBaHUU B COOTBETCTBUM C pasaesiom 5.

1.7.2 KaTeropus ynakoBku KY-3 no FOCT 23170. BapuaHT BHYTpEHHEeN ynakoBKu
BY-6 no OCT 9.014.

1.7.3 CocTaBHble YacTu npeobpa3oBaTenei YKIabiBaloTCa B SALLMKM.

1.7.4 OkcnnyaTaumMoHHas AOKYMEHTauMs YNakOBbIBAETCA B MakeTbl M3 MNonusTune-
HoBoW nneHkn no FOCT 10354 c nocnegyrowei repmeTu3aumein nNaketa U MOMELLAET-
Cs1 BMECTe C O[IHOWM 13 COCTaBHbIX YacTel npeobpa3oBaTens B SLUUK.

1.7.5 MpeobpazoBaTeny 3KCNOPTHOIrO UCMONIHEHMS Mepes YNakoBKOW noasepra-
IOTCSl KOHCepBaLuuMm No BapuaHTy 3awnTbl B3-10 TOCT 9.014 ¢ npMeHEeHNeM 4exsioB
13 nonuatuneHosol NnéHkn MOCT 10354 ¢ cunukarenem FOCT 3956.
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2 NUcnonb3oBaHue nNo Ha3zHauYeHUro

21 JKCnayaTauMoHHble OorpaHuyeHusi
2.1.1 Bce paboTbl N0 MOHTaXky NpeobpasoBaTenei Ao0MHKHbI BbiTh 3aBepLUEHbl A0
noaK/oYeHns kabenen CBS3W, KOTOPOE HYXHO NPOM3BOAUTb B MOCNEAHION OYepesb.

BHUMAHUE!
HE [OOMNYCKAETCA MPOU3BOAUTL MOHTAX T[PEOBPA3OBATENEN
B PE3EPBYAPbl, PABOYEE [OABJIEHUE B KOTOPbLIX T[PEBbBILLAET
MAKCUMANBbHOE PABOYEE JABNEHUE MPEOGPA3OBATENEN!

2.1.4 DnexkTponuTaHMe npeobpa3oBaTenst NPOM3BOAUTCA C NMOMOLLbIO ABYXMPOBO-
AHOro 3KpaHMpoBaHHOIo kabens. an rapaHTMpPOBaHHOM OTCYTCTBUMN MOLLHbIX 3/1€K-
TPOMarHUTHbIX NOMEX pa3peluaeTcs noakayeHne npeobpasoBaTens HeaKpaHMpo-
BaHHbIM kabeneM. PekoMeHAyeTCs NPUMeEHeHMe Kabenel CBUTbIX NonapHo.

2.1.5 BbIxogHble curHanbl npeobpasoBaTtenei ucnonHeHns LIC pekoMeHayeTcs
noAktoYaTh BUTOM Napoi B 3KpaHe.

2.1.6 [ns obecneyeHnst YNIOTHUTENBHOrO [eNCTBMS KabenbHOro BBOAA (CTEneHu
3alWmMThl Kopnyca), cneayeT NCnosb3oBaTb kabenbHblli BBOA, NOAXOASLUNA ANsS Ana-
MeTpa kabens.

BHAMAHMUE!
NPUBOP 0 YCTAHOBKU HA OBBEKT 3KCMNYATALUWN NOMXEH BbITb
CKOH®UI'YPUPOBAH AN NPUMEHEHUS B KOHKPETHbIX YCNOBUAX!

2.2 CoOopka YyBCTBUTENbLHOIro 3yieMeHTa

2.2.1 Y6eanTbcst B LENOCTHOCTM Tapbl MyTEM BHELWHEro OCMOTpa, BCKPbITb KOpOb6-
KU1, NPpOBEPUTb COAEPXKMMOE, MPOU3BECTU TLUATENbHbIN HAPY>KHbIA OCMOTP U3AENUIA.

2.2.2 Ecnu 4yBCTBUTESNbHBIN 3/1IEMEHT MOCTaB/eH B pa3obpaHHOM Buae, ero cne-
ayet cobpaTb. CTep)XHeBble M TPOCOBble YyBCTBUTENbHbIE 3MEMEHTbI MOCTaBASOTCS
noTpebuTento C OTKIKYEHHbIM CTep)xHeM (TpocoM). Ecnu anuvHa crepxHs 6onblue
3000 MM, OH MOXET NMOCTaBNSTbCA CekUuusMU. B 3ToM cryuae anst cbopku cekumm cne-
foyeT cobpaTtb pe3bbbl KOHTPUTbL ABYMs kiodamu 7 MM. CobpaTb 4yBCTBUTESbHbIV
3MIEMEHT, NPUKPYTUTb K pe3bboBON BTYJSIKE CTepXKeHb (TPoc). Ecnu cTepykeHb cocTouT
N3 HECKOMbKUX CEKLIMIN, CeKUMU crneayeT coeauHuTb. CTepxeHb (TpoC) NMpuUcoeamHUTb
K pe3bb0BOM BTY/IKE M30/1SITOPA, KOHTPUTb ralikoi.

MocTaBneHHbI B pa3obpaHHOM BUAE KOAKCUasbHbIA YyBCTBUTESbHbIN 3N1EMEHT
cobpaTb B TOM Xe MopsifKe, HO nocne c6opKu CTEPXKHS, YCTaHOBUTb LIEHTPOBOYHbIE
KOJbLa, YCTaHOBUTb KOHLEHTPUYECKMI 3NeKTPOos, YCTaHOBUTb 3aMblKaTe b, 3akpe-
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NMUTb 3aMblKaTeNb rakon M6.

2.3 JrneKkTpuyeckoe nogknovYeHUe npeodpasoBaTend

2.3.1 BbINOAHUTbL aneKTpuYeckoe noaknoveHne npeobpasoBaTtens rno cxemam,
npeAcTaBNeHHbIM B NpUAoXeHun I.

Onsa noaknmoveHus k NIBM cneagyeT npuMeHaTb npeobpasoBaTeny uHTepdeiica
RS-485 — USB, HART-USB, Profibus PA — USB.

- 3MIeKTpONUTaHMe NOAKI/TIOUNTD K KOHTakTaM 1 1 3 pasbema X1. ns npubopos c
OBYXNPOBOAHOM CXEMOW MOAKMIOYEHMS 3Ta Xe LeMnb UCMOoMb3yeTcs ANs BbIXOAHOIrO
curHana;

BHUMAHME! ANl KOPPEKTHOMN PABOTbl BTOPOIO BbIXOQHOIO CUr-
HANA 2 TPEBYETCA NOAKNIOYEHUE BTOPOIO UCTOYHUKA IJEKTPOIMKU-
TAHUA!

- ANns npeobpasoBaTenen UCNosIHEHNI ALl BUTYIO Napy NOAKIOUNTL K MCTOUYHUKY
HanpsbkeHust (24 = 2,4) B NOCTOAHHOMO TOKa, NOCNEA0BATENIbHO C MCTOYHMKOM MUTaHMS
NoAKMOYMTb MunamnepMmeTp (npmemMHuk ot 4 o 20 MA) M Harpy3o4yHOe COMpOoTMB-
nexHne HART o1 240 go 270 OM, napannenbHO Harpy3o4HOMY CONpPOTUBEHMIO NOA-
KnounThL NpeobpaszosaTtenb nHTepdelica HART-USB;

BHAMAHWE!
NONAPHOCTb NOAKNMIOYEHMSA UCTOYHUKA OONYCKAETCS HE COBJIIO-
OATb!

- BKJIIOUYNTb UCTOYHUK SNEKTponuTaHus. Y6eamTbCcsa B NOSBAEHMM Ha MHAMKATOpe
coobleHnss ¢ HOMepoM Bepcuy MporpaMMHoro obecniedvenus (ganee MO) M HaumeHo-
BaHWs npeobpasoBaTtens;

- BbIXOA4HOM aHaNOroBbIM CUrHaN KOHTPOMPOBaTb MUMaMnepMeTpoM. Mocne
BKJTIOUYEHNS INEKTPONUTAHUSA 3HaYeHMe BbIXOAHOIO aHasioroBoro cMrHana AO/MKHO
YCTaHOBUTBCS nocnegoBaTenbHO 22,5 MA, 4,0 MA, 3HadeHne u3 guanasoHa oT 4 4o

20 MA, COOTBETCTBYIOLIIEE M3MEPEHHOMY 3HAUEHWIO YDOBHS.

BHUMAHUE!

AN NPEOBPA3OBATENEW C TPOCOBbIM UMW CTEPXXHEBbLIM YYBCTBU-
TENbHbIM 3JIEMEHTAMU BO3MOXHA BbIOAYA NMPU3HAKA OLLIUBKU UITN
3HAYEHUE YPOBHSA, HE COOTBETCTBYIOLLEE COCTOAHNIO YYBCTBUTEIb-
HOI'O SNIEMEHTA. A5NA MPOBEPKU EMO PABOTbI B JIABOPATOPHbIX YCJIO-
BUAX TPEBYETCA AOMNOJIHUTENNIbHOE KOH®PUT'YPUPOBAHUE

-Ha TexHonornyeckon M3BM ycTaHOBUTb NporpaMMHoe obecriedeHne KoHdbwurypa-
Top TOKONEKC ¢ nomolbto ycTaHoBouHoro daiina SetupFlexConfigFull_v2.0.3.7.exe
WK Bbilwe, Haxoasuwerocs Ha Flash-HakonuTene B KoMMiekTe NnocTaBku npeobpaso-
BaTens (nocneaHsis Bepcus MO gocTynHa Ha oduumanbHoOM canTe).

- YCTaQHOBMUTb AOMNOJSIHUTENBbHO MNporpaMMHoe obecrneveHne KOHdUrypatop no
nHTepdelicy USB Ray-4T-9 koHbUrypaTop C MOMOLUbIO YCTaHOBOYHOro dalina
SetupRay4T-9_v1.0.9.118.exe unu Bblwe , Haxopsuleroca Ha Flash-Hakonutene B Kom-
nnekTe nocraBku npeobpasosartens.

- noaknounTb K M3BM npeobpasoBaTenb MHTepdelica. YCTaHOBUTL ApaillBep Mo-
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aema;
- BbINOSIHUTL KOHMUrypmpoBaHme npeobpasoBaTens BO3MOXHO TpeMs cnocoba-
MK:
e KOH(UrypmposaHme B nporpaMmme KoHdwurypatop TIKOJIEKC;
e KOH(UrypupoBaHme B nporpamMme Ray-4T-9;
e KOH(UrypmMpoBaH1e C MOMOLLbI0O MECTHOro uHavKaTopa.

24 KoHdurypupoBsaHue B nporpamme «KoHdurypatop
TIK- DJIEKC».

2.4.1 O6LWwme nonoxeHwus.
3anycTuTb nporpaMMmy SpsbIkOM Ha paboyeM cTtone. B OTKpbIBLUEMCS OKHE HaXaTb
KHOMKY

g
p st
Mocne HaxaTusl KHOMKM A0/MKHO OTKPbITLCS OKHO HAaCTPOMKM NapaMeTpoB nopTa,
npeacraBneHHoe Ha pUcyHke 6.

ol PortSettings - (m] 4

COM nept = ’ ]
jireon et
WHreppeic
® BELL_202

() RS-485
MpoTokon
® HART
(O MODBUS oK

Agpec npuliopa

PucyHok 6. OkHO HacmpoUKu napamempos MoOK/IYEHUSsI

Bbi6paTb Com-nopT M3 BbiMNagaloLllero cnmcka, BoelbpaTb MHTEpPdENC B COOTBET-
CTBMM C UcCnosHeHneM npeobpasosaTtens, BbIbpaTb NpoToKOa 06MeHa. lMNocne ycTa-
HOBKM NapamMeTpoB coeAnHEHMUst HaxxaTb KHorky OK.

[na nopkntoyeHns K npubopy HeobxoaMMO HaXkaTb KHOMKY

~

Mocne HaXaTusi KHOMKW [O/MMKEH HayaTbCs OBMeH MHdopMaumen ¢ npubopom, co-
NMPOBOXARAIOLMIACA MEepEMELEHNEM YKa3aTesNlsl 3arpysku, MNPeACTaBlEHHbIi Ha PUCYH-
Ke 7.

Progresz - O X

e MHSCHMALIM § TETROACTDE

=——  —

PucyHok 7. Ykaszamernb 3agpy3ku uHgopmayuu o rnpubope.
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BHUMAHUE! ECJZIM MOCJIE HAXATUA KHOMNKW MNOAKIIOYEHUA HA
LUKATE MPOrPECCA MNMOAKMIOYEHMUA NPOUCXOAUT MOUCK YCTPOUCTB
MO AOPECAM N OTBETOB OT NMPUBOPA MNMPU 3TOM HET, CNEAYET NPOBE-
PUTb NOAKNIOYEHUE NPUBOPA K MPEOBPA3OBATENIO UHTEP®ENCA U
HAJNTMYUE INEKTPOMUTAHUA NMPUBOPA. (PucyHok 8)

Towest yommodcm Ames |
PUC_yHOK 8. Ykazamernb 3acpy3Ku UH(pOpMaLUJU o I'Ipu6ope r1pu rioucke ycmpoﬁcme.

Mpu nogkntoyeHnn kK Npnbopy B Nnpouecce cYNTbIBaHUSA MH(opMaumn B okHe Co-
obweHunsa gomkeH otobpaxkaTbcs cTaTyc noaknitodeHns (PucyHok 8).

CoofiueHqn L x
i

Mo saHpsIT

Moo aorpoiT

e

HTerne WnbopMaLMK 0 yoTpoRcToe . DK

Yrerme ooronnnn noporsTpon marepuTena. LK

Hrerne WHDopMamn 0 o nepemstenf. H

Yrerne napam=Tpos peos
Top smcpeit

Mot oTkpsaT

Ureite uHPOpMan o yeTpoketee DK

Hrerigg QGHOBHEX NEpae TROE naremuTena., 0K
Urienite UHPOPM AR 0 Nepaoi nepessHson.. . 0K
UTEHNg MADakETPOS PEsk TOPHbE Fu

 Topre dunsTpce. K

PucyHok 8. OkHo «CoobuieHusi» u cmamychbl MOOKTHOYEeHUS

OcHOBHble YHKLUMOHasbHble OKHa MporpamMmbl AOCTYMHbI ANs NOJSib30BaTens
TONBbKO Mocne NoakatoyeHus K npnbopy.

BHewHni1 BMA, pabodero nons nporpamMmbl KoHdurypatop TIKDJIEKC nocne noa-
K/0YeHUs: K Npnbopy npeacTaBieH Ha pUcyHke 9.

PucyHok 9. Paboyee none npoepammsbi «KoHgpuaypamop TOEDJIEKC»
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Pabouee none coctout U3
- KOMaHZHOWN CTpOKu
Ozitn  Bwg  Hacrpoim  Cnpaexa

- 6noka ynpaBneHuss obMeHoM

B 5 ’ 3000 - 6%: ﬂg TIKDNEKC: vers. 1.2.5.54 softiD. 3.4.1.54

- 6noka HaCTpOVIKVI n3Meputens
Hacrpoiicu mamepurens B x
OcHoBHLE HaCTROAKN  PACIMPErHbIE HACTDOMKM

SH

- 6noka HaCTpOﬁKM BbIXOAHbIX CUIHaNOB W WUHAUKATOPA,
HART Mepesenan 2 (Tox 2)

@Hz

2 (S 4 Vriabda)

Dianason

Bemmna 2 pruaen_h npoayKTa v Miararym 0 Maxcunayra: 2000

Ea wam M =0T Eqeiaia vameperais m

ug HART Mepemeririan 1 (Tox 1 |-§ HART Mepenennas 2 (Tox 2) |k Haecrpolics umanearopa |

- 6noka paboTbl C 3XOrpaMMoMn

|~ Inorpasma

I & 18~ Jcorpauus * i @Or 409 -+ 27| rpaguceTouca v e

| [—— Zxppavma —— 3xoipauma noapolike  —— FeseopHs@ GUNETDs |
- 65oKa yCTaHOBKM (hUSIbTPOB

Pexextopheie gunsrpe

S~

- 6noka CoobLueHuns
Coofiuwienna 2 x
L
MopT SaKPLIT
MopT 3aKpsiT
MopT oTkpIT
VHTOpMALM 0 yoTpoiicTee., OK
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2.4.2 OCHOBHbI€ HaCTPOMKM.
OCHOBHbIE HacTpolKkM NpeobpasoBaTenst NpeacTaBfieHbl B 61oke HacTponku ns-
MepuTens Ha Bkiagke OCHOBHbIE HACTPOMKMK

Hacrpoiicn wsmepurens B x
OcrioBsibie HECTDOAKA  Pacuspersbie: HACTROAKA

SH

~
T— 5408 U3mepsiemble U 8blyucrisieMble
i napamempebl
i 540,8
Cratye
0 8 ¥
15.1C Foc400mA | 27.0%
\_ _J
( ) .
Tun sowga [Bagema | ba3oebie Hacmpoulku
Pexsa pabome Yposerns ~ ]
Dnwwia 30Hza, rav 2000 =
Ba3os0e cMeweHie 0 %
erasa | 1.0000 i
£ cpezes [J ate 2,0000
& J
Cros Mopor Otapywerug Tabnuua 3adaHusi cmpobos
rx i ” U rnopozos
1 600 0 0
2 1024 50 1258
3 1420 85 27
4 1420 0 0
5 1420 0 0
Texyus T sovp [ =nm
Lie T 292766
Fae |% CnyxebHble _napamempb!
DAC 1 [ 2s0 |
DAC 2 s /
Avnovryas 3 [ 511
Amnnntyas 4 | 0
AmnnuTyaa 5 0 |
Nepwon -
Patowi nponycx Geng 7203 |
k A Nponyox Len: | J

PucyHok 10. OcHO8Hble HacmpoUKu

Mocne BkAOYEHUS 3nekTponuTaHus B none CraTyc MOXeT nosBuTbCa cTaTyc «201»
- BbIMO/IHEHNE LMK1a KOPPEKTUPOBKN BHYTPEHHUX NapamMeTpoB uaMeputens. Liukn
KOPPEKTUPOBKM MOCNE BKIIOYEHUS SNEKTPONUTaHUs MOXeT 3aHumaTb o 10-15 c. Mo-
Cne 3aBeplueHns umKna KoppekTnpoekn B nonsax BennumHa 1 n BennynHa 2 moryTt
NosIBUTbCSA M3MepeHHble 3HaveHus. B none TemnepaTypa A0/MKHO oTobpaxkaTbcs Te-
KylLlee 3HayeHne TemMnepaTypbl 6510Ka 3NEKTPOHHOrO.
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B none 6a3oBble HAacCTPOMKM OTOBpaXaloTCs Cheaytlolme MnapaMeTpbl:

Tun 30HAA — 3aKPbITHIN MW OTKPbLITLIA. 3aKPbITbI 30HA MMEET KOHCTPYKTUBHbIN
3aMblKaTeslb KOHLA 30HAA MeXAy LeHTpasIbHbIM 3/1EKTPOAOM U KOaKCHanbHbIM 3/1eK-
TpoAOoM, CTEHKOWN pe3epByapa unu Tpy6bl UM AONOHUTENbHBIM CTEPXXHEM UIIU TPO-
coM. OTKpbITbI 30HA HE UMEET 3aMbIKaTesNs MEXAY LIeHTPabHbIM U KOAKCMasibHbIM
3MeKTpoAaMM.

Pexxum paboTbl. BO3MOXHbI IBa BapMaHTa pexuMa paboTbl — U3SMEPEHME BEPXHE-
ro YpOBHSI, MU3MEPEHNE BEPXHEr0 YPOBHS M YPOBHSA pasaena cpea.

[nvHa 30Haa. YKa3blBaeTCs 3HaueHme B MUINIMMETPaX ASIMHbI NMOorpyaemMoi va-
CTW OT MPMBANIOYHON MIIOCKOCTU 3/MEMEHTA MPUCOEANHEHUS [0 HWKHEro KOHLA 30HAa.

BHMMAHUE! ONA KOAKCUAIIbHOIoO YyBCTBUTEJIbBHOIO 3JIEMEHTA
ONUHA MOrPY>XAEMOW YACTU PACCUYUTBLIBAETCA OO BEPXHEW KPOM-
KW 3AMBIKATENA U CTAHOAPTHO HA 5-7 MM MEHBLUE OJNTWHbI YYBCTBU-
TENbHOIO 3JIEMEHTA, YKABAHHOIO HA MAPKMPOBOYHOM LWWUNbAOE U
NACMOPTE NPUBOPA.

BasoBoe cMelleHne — BennumHa, o6ecneymBatoLLasl NpUMBA3KY M3MEPEHHOIO 3Ha-
UeHUs1 K 0B6bEKTY 3KChlyaTauun (CMelleHue Hyneil npeobpasoBaTens U CUCTEMbI
BEPXHErO YPOBHS). BblUMCNAETCA Kak pasHMUA Mexay 6a30BOM BbLICOTONM pesepByapa
N ONIMHOW YyBCTBUTENIbHOMO 3/1IEMEHTA.

€ rasa — oTHOCUTENbHAs AN3NIEKTpMYEcKas NPOHMLIAEMOCTb ra3oBolt dasbl. Ecnun
rasoeas (basa He ABNSAETCA HACHILIEHHbIM MApOM, TO 3HAYE€HWE MOXHO MPUHATbL paB-
HbiM 1,0. ECiM M3BECTHO, UTO OTHOCWUTENbHas AMINEKTPUYECKAss MPOHWULIAEMOCTb rasa
OTIMYHa oT 1,0, TO HY)XXHO YCTaHOBWUTb 3TO 3HAuYeHWEe BpPy4yHylo, BBEAS HYXXHOE 3Haye-
HWUEe B Mone, UK NPUHATb

€ cpefbl — OTHOCWUTENbHas AMANEKTpUYECKasi MPOHWULAEMOCTb M3MEPSIEMON Cpeabl
(BepxHelt cpeabl). [N M3MepeHUs YPOBHSA pasdena cped Mnv ypoBHsl B pexume C (eM-
KOCTHOM peXuMe Unu pexkMMe oT TopLa 30HAa) A0/HKHO 6bITb 3aaHO TOYHOE 3HaYve-

HUE BPYYHYIO UM OHO MOXET 6bITh pacCUMTaHO aBTOMaTUYECKN BKIOYEHeM H°°
MoapobHee 06 aBTOMaTUYECKOM pacyeTe paccKkasbiBaeTcs B pa3gene «ABTomaTunye-
CKWIA pacyeT OTHOCUTENbHOW AMNSNEKTPUYECKOWN MPOHNLLIAEMOCTU.

Mone «Tabnuua 3agaHua cTpob0OB N NOPOroB» ABASETCA OCHOBHbLIM paboynM no-
neM npubopa. B HeM Mpou3BOAMTCS HacTpoiika CTpo6oB M MOPOroB OB6HapyXeHus Xa-
paKTepHbIX Nepexoios.

BHUMAHUE! KOPPEKTHYIO YCTAHOBKY 3TUX BEINTMYNH CIIEQAYET MNPO-
M3BOAUTb NO CYNTAHHOMN U3 MPUBOPA 3XOINPAMME!

Cny>ebHble napaMeTpbl. BbiIBOAATCA BENNMYMHDI, XapaKTepuayloLme TekyLiee co-
cTosiHMe npubopa.

«Tekylwmi Tsovp» u «LleneBoi Tsovp» — NapaMeTpbl, XapakTepuU3yloLMe Lar pas-
BEPTKWN 3XOrpammbl. TN 3HAYEHUS AOMKHbI 6bITb NPUGAN3NTENLHO paBHbl. Ecnu 3Ha-
YEeHUSl CUNbHO pa3HATCA, NPUGOP MOXHO CYMTATb HEUCNPaBHbIM.

DAC1 n DAC2 — napaMeTpbl Lenu ¢a3oBoi aBTONOACTPONKM BHYTPEHHUX YaCToT.
3Ha4yeHuss 4OMKHbI HAXoAUTbCS NMpUbIM3nTENbHO B Anana3oHe oT 500 ao 3500 en.
Ecnv 3HayeHns BbIXOASIT M3 YKa3aHHOIO AuarnasoHa, TO 3TO YKa3blBaeT Ha BO3MOXHOE
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nosienenune B 6yaylwem HemcnpaBHocTu (owmnbka 201).

AmnanTyga 3.5 xapaktepusyeT ObHapyXeHHble XapaKTepHble nepexoAbl U MoXeT
6bITb UCMOSIb30BaHa Ana yCTaHOBKWM MOPOroBbIX 3HaAYEeHU npun AeTEKTUPOBAHNN O3~
HaYeHHbIX Nepexoaos.

Bce n3MeHeHHble NapaMeTpbl NOACBEUMBAOTCS OPaHXXEBbLIM LIBETOM, KaK MOKa3a-
HO Ha pucyHke 11.

OcHoBHBE HACTDOAKM  Pacumpersibie HacTROMKN

SH

Bemmimz 1 1459 0
B
Berimima 2 1459 0
’
Cramyc
Ok
1 64

15.9C 13.68mA 73,05
Tur 3omza [ T— |
Pesum paBa sl Ynomesis |
Dz soraa. e 2100 &
Basos0e crMeueHe o &
eraa 1.0000 |
£ cpagsi [ auto 20000 |

Cmob Mopar Ofrapixerae

1 600 o ]

Fa 1000 530 1264

3 1300 85 2724

- 1300 0 ]

5 1300 0 0

PucyHok 11 — noGceemka USMEHEHHbIX rapamempos.

F |‘
[na coxpaHeHWs U3MEHEHHbIX MapaMeTpPoB HYXHO HaXaTb KHOMKY

Mocne HaxkaTns KHOMKW AO/MKHO NOSIBUTLCS OKHO, MpeaCcTaB/IeHHOE Ha PUCYHKe
12, 3aKkpbiBatoLleecs rnocne 3aBepLlleHns LuKna 3anucu.

Progress - O %

3aniCh: DCHOBHLIX NEDSMETPOB MSMEDUTENT

PucyHok 12 — OKHO 3arucu OCHOBHbIX rapamempos

Mocne COXpaHeHWsi creayeT MOBTOPHO OBHOBUTH COAEPXMMOE MOSiEM U MPOBEPUTH
NpaBUIbHOCTb BHECEHHbIX B HUX CBEAEHWIA.
O6HOBIIEHUSI COAEPXXMMOro MOMe NPoOU3BOAUTCS HaXKaTWeM KHOMKM «OBHOBUTH»
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=

2.4.3 PacluMpeHHble HaCTPOWKMU.

[ns npocMOTpa paclUMpeHHbIX HACcTpoek Mpeobpa3oBaTenis HeobxoauMo neperTu
Ha BKNaAKy «PaclumMpeHHble HacTpoMKn» 61oKa «HacTponku U3MepuTensi» 1 Ha)kaTb
KHOMKy O6HOBUTb

=

[na npaBunbHOM 3KcnyaTauum npuéopa MoXeT noTpe6oBaThCs TOMbKO YacTb
pacLUMpPeHHbIX HAaCTPOEK, @ UMEHHO TE, YTO NMpPeACTaB/IEHbl Ha pUCyHke 13

Touer Ha Amary So0HE3 2000 =
Mponyck Gend 7500 %
Demetadd | I} |
Onoprsi} yeacTos 370 |
K A 08000 =
WB 0,1300 2
K 0,0700 =
Mulip] Koef 2 61 D00 000) 0.0000 o
Mulipl Koef 1,0000 =
Addive Koef 1] £,
Flags [ |
PuneTp psTEKTCpE 7\i

PucyHok 13 — Heobx00uMbie MosIb308aMETHO MOJIS PACWUPEHHBIX HaCmMpPOEK

N3meHeHue annHbI 3oHAA. [Ana U3MeHeHUs A/IMHbl HYBCTBUTEbHOIO 3/1eMeHTa
HEAOCTATOYHO TOJIbKO U3MEHUTDb CbVIBVILIeCKVI €ero anviHy. Tpe6yeTc;| U3MEHUTb €ro
ONVHY, yKas3ae ee B none [nuHa 30HAA W COXPaHUB U3MEHEHWUS, HO M AOMNOSHUTENbHO
Tpe6yeTc;1 U3MEHUTb 3HAYeHUs «TodeKk Ha ANUHY 30HAa» u «lpornyck Gen8» Ha BKknaa-
ke «PaclwmpeHHble HaCTpOVIKM». PekoMeHayeMble 3HayeHUs MapamMeTpoB AN Pa3HbIX
3a4aBaeMblX AJIMH 30HA4a NpeacTaB/eHbl B Tabnuue 4.
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Tabrnuya 4 — PekomeHOyeMble 3Ha4yeHUs1 Toyek Ha OnuHy 30H0a u napamempa
lNponyck Gen 8

Touek lMpo- Touex
[nvHa 3oHAa, MM Ha AIMHY | mycK ATLLT Ha An- NIEEmHES
S Gen8 30HAa, MM HY Gen8
30HAa
TO XK€, UTO
oT 300 A0 2500 «fma | 7800 | or 14500 Ao 15000 1550
30HAa»
oT 2500 A0 2600 7400 | ot 15000 go 15500 2300
oT 2600 o 2800 6800 | ot 15500 fo 16000 2200
oT 2800 A0 3000 6400 | or 16000 Ao 16500 2100
ot 3000 Ao 3500 5300 | ot 16500 go 17000 1950
ot 3500 Ao 4000 4600 | ot 17000 o 17500 1900
oT 4000 A0 4500 4000 | o 17500 Ao 18000 1750
oT 4500 0 5000 3500 | ot 18000 go 18500 1650
oT 5000 A0 5500 3100 | or 18500 Ao 19000 2500 | 1550
oT 5500 A0 6000 2800 | or 19000 go 19500 1450
oT 6000 A0 6500 2500 | ot 19500 go 20000 1450
oT 6500 Ao 7000 2300 | ot 20000 go 20500 1350
oT 7000 A0 7500 2100 | or 20500 Ao 21000 1250
oT 7500 A0 8000 1900 | ot 21000 go 21500 1150
oT 8000 A0 8500 2200 171750 | or 21500 o 22000 1150
oT 8500 A0 9000 1600 | or 22000 go 22500 1100
oT 9000 A0 9500 3200 | or 22500 Ao 23000 1000
oT 9500 A0 10000 3000 | ot 23000 Ao 23500 900
oT 10000 Ao 10500 2800 | ot 23500 fo 24000 900
oT 10500 Ao 11000 2600
oT 11000 fo 11500 2400
oT 11500 A0 12000 2300
oT 12000 fo 12500 2100
oT 12500 Ao 13000 2000
oT 13000 Ao 13500 1850
oT 13500 Ao 14000 1750
oT 14000 A0 14500 1650

lMocne KOppeKTUPOBKM MapaMeTpoB, CBA3aHHbIX C U3MEHEHUEM AJ/IMHbI 30HAa, UX

I
HY>XHO COXPaHWUTb HaXKaTMEM Ha KHOIKY I l, a 3aTeM npeobpasoBaTesib HYXKHO ne-
pesarpysutb. YTo6bl Nepesarpy3unTb NpuBOpP MOXHO MPOCTO BbIK/UYNATL 31EKTPONU-
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TaHue Ha 3-5 C, @ MOXHO HaXaTb KHOMKY <<I'Iepe3arpy3V|Tb r|pl460p>> B COOTBETCTBMU C
pUCyHKOM 14,
Hacrpoitkn | Cnpasxa

MacTep HacTpoikm

JarpysnTe 3aB0ACKIE HACTPONKH

Coxpannts Kax 3a80ACKUE

3agadne CEpUAHOro HoMepa

3aNoMHUTE ONOPHBIA YHaCTOK

Haxxamb Ons nepe3aspysku

OmentounTs ynpasneHne Tokom 1

BintounTs ynpasnsHre Tokom | /

C Mepesarpysnte npubop

PucyHok 14. Bknadka 0nisi nepesazpy3ku ripubopa.

MNone Flags npuMeHsieTcs Ans TOHKOW HacTpoWku npeobpasoBaTtens. MNogpobHee
0 dnarax n nx yctaHoBKe pacckasaHo B pasgene «dnarn u cneumnanbHble peXxuMbl
paboTbi»

Mone «®uUnbTp AeTekTopa» onpeaensieT rnybuHy dunbTpaumMmM NepBUYHON U3-
MepuUTenbHON MHdopMaumu. MNone MoXeT NpUHUMaThb Lenble 3HadveHus ot 0 ao 5.
dunbTp XapaktepusyeT rinybuHy dunsTpaumm.

0 — puNbTp OTKHOYEH;

1 — oTceuka aHOMasbHbIX 3aMepoB;

2-5 oTceyka aHOMasibHbIX 3aMepoB M CriaaxuBalowmii Gunbtp. C yBEeNMYEHWEM HO-
Mepa yBEeNMUYMBAETCS CTerneHb CraXUBaHUS U3MEPEHHOIO 3HaYEeHUS.

CuunTbiBaHMe PaclumpeHHbIX HacTpoek HeobxoauMo anst paboTbl C 3XorpaMmol B
abCcoNoTHLIX eAnHULAX ANVHBI.

BHUMAHUE! CTPOBEbI U ®UNbTP NMOMEX 3AOAIOTCA B OTHOCUTENDb-
HbIX BENMUYNHAX, TAK HA3bIBAEMbIX « TOYKAX»!

CuuTbiBaHME 3XOrpamMMBbI.
Mocne cunTbiBaHNS OCHOBHbIX U pacLUMPeHHbIX HAaCTpoek HeobxoanuMo cUnTaTb
3XOrpaMMy HakaTueM Ha KHonky O6HOBUTb B OKHE Dxorpamma.

> d)mlpamw I

Mpaduk ana ynobcTBa nepBoHaYanbHOMO KOHMUIypUpoBaHUs LenecoobpasHo
BbIBOAUTb B TOUKAX.
Mocne HaxxaTust KHOMKN 06HOBUTb AOSKHO NOSABUTLCS OKHO, NPeACTaB/ieHHOoEe Ha

pucyHke 15.
| Progress - u] X :
Uretine sxorpammel i
— }

PucyHok 15. Llikana npoepecca npu cHUmMbIi8aHUU 3X0epamMMbl
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Mocne 3aKkpbITUsS OKHAa Ha 3KpaHe A0/HKHA 0TO6PasnTbCs IXorpaMMa.
MpuMep OxorpaMMbl NpeAcTaB/ieH Ha pUcyHke 16

i r—

& 16~ xorpama - | ®- a0 .32 Lrpdqwlswu(

= Smpana SxoTpauIa NoApORNS  —— Peverropuie Buniip |

[ (] T T €]
828 un Quu 1533 um
1 473 2 2722

| [lepexod 3
‘- [Tepexad 0 /

\ [Tepexod 1 o

1000 8B b ' '

0 1000 2000 3000 4000

PucyHok 16. OkHO omobpakeHus axo2pammMbl

XapakTep 3xorpaMMbl 0/HKEH COOTBETCTBOBaTb PUCYHKY 1.

Mpu oGHapyxeHUM nepexopa OH NoACBeYUBaETCA BepTUKaANbHOW FUHUEWN
OpaHXeBoro uBeTa (NMMHUA o6HapyXxeHus). B BepxHen YacTu aKkpaHa Hap NIMHUen
obHapyxeHus oTobpaxaeTcsi HOMep nepexoda U ero NoroXxeHue B YCIOBHbIX TOY-
KaxX OTHOCUTeNLHO Havyana pa3BepTkM U B MUNNIMMETPaX OTHOCUTENLHO HyreBow
NMOCKOCTM.

B 06513aTeNIbHOM MOpPsiAKE Ha 3XOrpaMMe AO/MHKEH MPUCYTCTBOBAaTbL 30HAUPYOLLNIA
MUMNYNbC, KOTOPbIN AOMKEH AeTEeKTUpoBaTbCs nepexoaom 0.

Mpwn npaBuabHOM ero obHapy>keHnn B Tabnuue cTpobbl 1 NoOporu, NpeacTaBnex-
HOW Ha BkNagke «OCHOBHble HAcTpolkn» B cTonbue O6Hapy)KeHUEe B CTPOKE, COOT-
BETCTBYIOLLEN HOMEpY Mepexofa AO/MKHO MOSIBUTLCS 3HAYeHWe, OTAMYHoe OT «0». [ns
nepexoaa 0 3HaueHme B ctonbue obHapyxeHue aomkHO 6biTb oT 400 go 550.

Mepexon 1 ans ctaHgapTHOro npuMmeHeHus npubopa He aetekTupyetcs. Mopor 1
YCTaHaB/IMBAETCSl PaBHbIM HYMO, OAHAKO Ha 3XOrpamMMe, €c/iM YyBCTBUTESNbHbIA 3fie-
MEHT MOoAKMoYeH K 610Ky 31EeKTPOHHOMY, 3TOT MMMYMbC AO/MKEH OTYET/IMBO Bblae-
NATbCA, KaK 3TO MOKa3aHO Ha pucyHke 16. Ha pucyHke 17 nokasaHa 3xorpaMma npwm
OTKJ/TIOYEHHOM YYBCTBUTENIbHOM 35ieMeHTe. Ha pucyHke 17 nepexof 1 oTCyTCTBYeT, UTO
N SABNASETCA MPU3HAKOM OTK/IIOYEHHOMO YyBCTBUTENIbHOMO 3/1IeMEHTa WM HencrnpaBHO-
ro nsonaTtopa.

BHUMAHMUE! 3HAYUTEJNIbHOE YBEJTMYEHUE AMIMTNATYOA NEPBOIO MNE-
PEXO[A (POCT A0 250 MB U BbILUE) CBUOETENIbCTBYET O PASFrEPMETU3A-
LN NUBONATOPA! B 3TOM CITYYAE U3ONATOP NOANEXUT PEMOHTY!
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PLIC_)/HOK 17. 3xoepamma npu OMKIIO4YeHHOM 4yecmeumesibHOM 3/1eMeHme

Ecnv 4yBCTBUTENBHbLINM 3NEMEHT MOAKIOYEH K BIOKY 3/IEKTPOHHOMY U €r0 HUX-
HUIA KOHEL, 3aMKHYT Ha KOaKCMasibHbIA 3MEKTPOA WM CTEHKY pe3epByapa, 3XorpamMma
NUMeeT BUA, NpeacTaB/eHHbIA Ha pUcyHke 18.

. Inorpamma | - X
& 16~ norpammz - T @- 285 - 5 Tpadmesrowax - -
1000 uB o T T T T T
Umnynibc nonoxumernsHou
500m8 + ¥ y
nonﬂpHocmu\
DX
%%
',\ /\ f \\
i J o 7 J / |

5008 i

1000 M } I I I
o 1000 2000 3000 4000

PucyHok 18. Oxoepamma rpu 3aMKHYmMoM KOHUe 30HAa U paduorpo3payvyHol usmepsie-
Mol cpede

Ecnu uyBCTBUTENbHDI 3/1EMEHT MOAK/IIOYEH K OGI0KY 3MEKTPOHHOMY UM €ro HUXHWM
KOHEL| He 3aMKHYT Ha KOaKCuaJlbHbIli 31EKTPOA UM CTEHKY pe3epByapa, 3XorpamMMa
MUMeeT BMA, NPeacTaBNeHHbI Ha pyUcyHke 19.
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PucyHok 19. Oxozpamma rnpu 3aMKHymMoM KOHUe 30HOa U paduornpo3padyHol uamepsie-
mou cpede

Ecnun 4yyBCTBUTENbHbLIN 3N1EMEHT NOrPY>XEH B U3MEPSIEMYIO Cpeay, Mo KOHTOpPOM
pacnonioXeHa BTOpas XOpOLLO OTpaXkakLas cpeaa, 3XorpaMmma A0/MKHbI UMETb BUA,
npeacTaBneHHbI Ha pucyHke 20

“Inorpasnaa

&1 - L @ 4095 - 5| Tpadusorowma - -

)
1529 um
2725

[ v
\ / ; [Mpucymcmeyrom
Wi nepexod 3 u nepexod 41

1000 uB /

0 1000 2000 3000 4000

PucyHok 20. 9xoepamma npu ompakeHUU om 8epxHe20 ypoeHs U pasdena cped

BHUMAHUE! 3XOIrPAMMA B NMPOrPAMME KOH®UT'YPATOP TOK®JIEKC
HE OBHOBJAETCA ABTOMATUYECKW! OBHOBJIEHUE NMPOU3BOOUTCA MNMO-
CNE HAXATUA KHOMNKN «OBHOBUTb»! MOCINE UBMEHEHUA CTPOBOB U
NnoPOroB And NPOBEPKU NPABUIIbHOCTU YCTAHOBINEHHbIX 3HAYEHUA
CNEAYET OBHOBJNATb 3XOrPAMMY!
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Mo pucyHkaMm 16 u 17 BMAHO, YTO MNpPU OTKIOMEHMM OT YYBCTBUTENLHOIO 3/1EMEHTa
6noka anekTpoOHHOro aMnAnTyaa nepexoaa 2 6nmska kK amnautyae nepexoga 0, uto
TOXE SABNSAETCS NPU3HAKOM OTK/IIOYEHHOro YyBCTBUTENBLHOIO 3/1EMEHTA.

Mpn yMeHbLleHNM AnaMeTpa YCTaHOBOYHOro naTpybka, npu yctaHoBke B Tpyby
aMnuTyaa nepexoaa 2 yMeHbLUaeTcs, HO 06bl4YHO He MeHblle, YeM ao 200 MB.

2.4.4 3apaHue cTpo6GOB U NoporoB

Ctpobbl ¥ noporn npeaBapuTenbHO 3a4alTcs Ha MpeanpusiTUM-U3roToBUTENE.

Ctpobbl 0...5 ycTaHaBnuBaloTCa Ha MpeanpusaTUM-U3roToBUTEsNe, HO B YCOBUSIX
3KCMlyaTaumMm MOXeT NoTpeboBaThbCs X U3MEHEHME.

Ctpob6bi 0, 1 1 2 MoryT 6bITb U3MEHEHbI TO/IbKO BPY4HYHO. Mpn HaBeAEHUU MbILLKK
Ha rpaduK crnapa OT MbIWKN BCMbIBAET OKHO C KOOpAWHATaMu ykasaTtens B ¢opmare
[Bpemsi; AMnnnTyaa)l

 Ixorpaumaa | -x
R

~ Sxorpanms

100048

1]
1533 um
2722

scoms 4

50068 +

1000 w8 L

4000
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750 472

0
H

0

w0 | S0 | 1268
5 1454
]

o5 | 100 n 0

PucyHok 21. BadaHue cmpoba u nopoea obHapyxeHus nepexoda 0

: : \

3725

Sk
o}
=
-

=]
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@
=
=

YKasaTeflb HaBECTM Ha TOYKY, PaCMOIOXKEHHYIO 3aBe0MO A0 MUCKOMOrO UMMysbCca.
Tak KpacHol 4YepToit Ha rpaduke nokasaHa NMHKUA, OTKyAa LenecoobpasHo HauuMHaTb
NOWMCK MMNynbca. MNoucK ocyLLeCcTBNSIETCA cieBa Ha npaBo. CTpo6 — MeTka Hadyana no-
McKa curHana. Ha pucyHke KpacHOW CTpesikoi MokasaHo HampasfieHue rnoucka, Kpac-
HOW rOpM30HTasIbHOM YepTol NokasaH nopor o6HapyxeHus nepexoaa 0.

AHanorn4yHbIM CNocoboM NPOM3BOAMTCS YCTaHOBKa CTpo6oB 1 1 2 (MokasaHo Ha
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PUCYHKe 22 3eNeHON U OpaHXKeBOW CTPenkaMu COOTBETCTBEHHO).

~Ixorpamma |
& %6+ xorpamma - 0 @ 085

i |
0 1000 2000 3000 4000

Cpob Fopor OfHapyxerse
[ 50 750 472
i 500 0
2 N0 | e | e
3| 1300 25 1484
4| 130 | w0 | 2ms
» 5| 1300 n

PucyHok 21. 3adaHue cmpoboe obHapyxeHusi nepexoda 1 u 2

BHAMAHUE! BbIBOP NMOPOIA HE OMPEAENAET NOrPELUHOCTb U3MEPE-
HUA TOYKMN NONOXEHUA UMIMNYJIbCA. 3TO TOJIbKO CNMOCOB Er'0 OGHAPY-
XEHUA. TOYHOE NOJNTOXKEHUE UMMNYJIbCA BbIYHUCHNAETCA BHYTPEHHUM
AJIITOPUTMOM MNMPUBOPA U HEMHOIO OTJIMYAETCA OT YKA3AHHOIO B
MOJIE OBHAPYXEHMUA!

Mopor nepexoaa 2 ycTaHaBNMBAETCS BPYYHYIO NPUMEPHO B HUXXHEN TpeTu nepe-
X0[a, KaK 3TO NOKa3aHOo Ha PUCYHKe 22.
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PucyHok 22. 3adaHue rnnopoza obHapyxeHusi nepexoda 2
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CTpob6bl nepexonoB 3, 4 1 5 3aaaoTca no rpadurky no ynpoLeHHON CXeMe, Kak

MOKas3aHoO Ha pUcyHke 23.
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PucyHok 23. 3adaHue cmpoba 3
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Ctpob 3 npencraBnsieT coboit BEPXHUI HEM3MepsiEMbI ypoBeHb. MonCK oTpaxe-
HUS1 HAYMHAETCS MMEHHO C AaNbHOCTM, COOTBETCTBYIOWEN CTPoBY 3 M 3aKaH4YMBaETCS
pa3BEepPTKOW 3XOrpaMMbl, YTO MOXET 6bITb 6OMblUe ANMHbLI 30HAa. NS Bbi30Ba MEHIO
YCTaHOBKM CTpoba 3 HY>XHO HaXkaTb MpaBylO KHOMKY MbILIK, HaBeas ykasaTeNb Ha rpa-
V1K B TOUKY, B KOTOPON HEOBXOAMMO YCTAHOBUTL CTPO6 3.

CTpo6 3 uenecoobpasHo yCTaHaBNMBaTbL B MMHMMAlIbHOM TOUKe nepexoda 2 Tak,
KaK 3TO NMOKa3aHO Ha puUCyHke 24

Ixorpasmaa |
&[16 [F]pexecropunc g [+ i, (@~ 2055 - 53 [FEE
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s00ms 1 |
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4 1300
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PucyHok 24 — 3adaHue cmpoba 3

Mocne Ha)kaTusl NPaBoOM KHOMKOW MbIWWN Ha HY>XXHYIO TOYKY AOSIHKHO MOSIBUTLCS
MEHIO, NMOKa3aHHOEe Ha pUCyHKe 23. [1Be HMKHUE CTPOYKM MEHIO NpeaHa3HaveHbl ANs
yMpOLEHHOro 3agaHms ctpobosB 1 noporos nepexonos 3, 4 n 5.

MpeanocnegHsst CTpoka <«YCTaHOBUTb 3HayeHuve XXXX Kak...» npegHasHayeHa Aans
Bbl6bOpa 3Ha4eHns no ocn BpeMeHn (cTpoba).

BbibpaTb MyHKT MeH0 «YcTaHoBUTb XXXX (XXXX MM) Kak...», UX BbiMaBLUErO noame-
HIO Bbl6paTb YCTaHaB/IMBAEMbIN NapaMeTp

- Ctpo6 3 — panbHOCTb Hayana momucka BEepXHero YPOBHS;

- Ctpo6 4 — panbHOCTb Hayana mowucka pasgena cpep;

- Ctpob 5 — panbHOCTb MOMCKa KOHLA 30HA3;

- Hauvano ¢wmnbTpa nomex;

- KoHew ¢unbTpa nomex

B naHHOM cniydae cneayet BbibpaTh CTpo6 3, nocne HaxxaTusl IEBOW KHOMKOWM
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MbILIX BbIGPAHHOMY MYHKTY 3HaueHWe, COOTBETCTBYlOLlEE CTPoby 3 6yaeT ycTaHoBne-
HO B YKa3aHHOM H>Ke MoJie.

| Crpob Mopar Ofnapyxerme
50 750 472

i 500 0
1000 50 1269
3 | (13m0 85 1484
4| 0 | 10 | 275

Ctpo6 4 n cTpob 5 ycTaHaBnMBalOTCS aHaNOrM4yHO, eC/in OHU UCMOMb3YKOTCA B pa-
6oTte. [Ins 60MbLUMHCTBA NPUMEHEHWUI CreflyeT yCTaHaBnMBaTb OAHO M TO XK€ 3Haue-
Hue, 4To 1 cTpob 3.

Moporn 3, 4 1 5 yctaHaBNMBAIOTCS y)xe Ha obbekTe 3KCnayaTauuu B Cieaytouem
nopsiake.

Ecnn npeobpasoBaTtenb NpeaHasHadeH Ansl u3MepeHus ypoBHsS 6e3 naMepeHus
YPOBHS pasaena cpeg, 1o Nopor 4 cneayeT ycTraHoBUTb paBHbIM OMB.

BHMMAHUE! UBMEPEHUE YPOBHA PA3LEJIA CPEQ BO3MOXHO, ECIN
CPEOA HEMNPOBOAOALLAA (OTHOCUTENBbHAA OANINEKTPUYECKASA NMPOHU-
LAEMOCTb MEHbLLUE 14)

BHUMAHUE! UISBMEPEHUE OANNBHOCTU O KOHLUA 30HOA BO3MOXHO
TONbKO B CNYYAET HENPOBOOALWEN U3MEPSIEMOM CPEAbI (OTHOCMU-
TENbHAA OANINEKTPUYECKAA NPOHULUAEMOCTb MEHbLLE 14)

Ecnu npeobpasoBaTenb npegHa3HayeH AN M3MEpPEHUst YPOBHS MpoBoAsLIei cpe-
Abl nopor 4 u nopor 5 cnefgyeT yCcTaHOBUTb paBHbIMK 0 MB.

Ecnn npeobpasoBaTtent npefHasHaudeH AN M3MEPEHUS YPOBHS M YPOBHS pasaena
cpea, nopor 5 cnepyet ycraHoBuTb 0 MB.

YcTaHoBka nopora 3 AO/MKHA NPOU3BOAMTLCSA B COOTBETCTBUWM C PEKOMeHAaLUsIMU,
MU3noXeHHoiMu B Nn. 1.4.14 n 1.4.15.

Ecnu nocne yCTaHOBKM pekOMeHAYeMOro 3Ha4yeHus nopora, MMH1s obHapykeHus
He nosiBuach, NMOpor MOXXHO YCTaHOBUTb BPYUHYIO. Hy>XHO BM3yanbHO onpeaennTb
NosIoXXeHMEe MCKOMOro nepexoaa. BbibpaTb TOWKy Ha 3xorpamme, kotopas 6yaeTt coot-
BETCTBOBATb Nopory 3. Ha)kaTb NpaByto KHOMKY MbILUW, B BbiNaBLLEM MEHIO BbibpaTb
«YcTtaHoBuUTb XXX MB Kak...», B BbiNaBLUEM NOAMEHIO BblibpaTb NyHKT lMopor 3, MNMopor
4 wnu Mopor 5.

BHMMAHME! NMOPOI' CNEAYET BbIBUPATb MMEHHO MO JINHUU OETEK-
TUPOBAHUA!
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PucyHok 25. YposHuU ycmaHo8KU rnopo208
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BHUMAHMUE! NMOPOI 3 CNEAYET YTOYHATb B PEAJIbHbIX YCIIOBUAX
SKCMNYATALUMUN. NMOPOT 4 CNEAYET YCTAHABIIUBATbL NPU HAINMUYNU PE-
AJIbHOIO PASLENA CPEL!

Bce n3MeHeHHble 3Ha4YeHus cTpoboB M MOPOroB NoAcBeYnBaloTcsa B Tabnvue opaH-
>KEBbIM (POHOM.

M3MeHeHHble 3HayYeHns CﬂeD,YET COXpPaHUTb HaxxaTue Ha KHonky CoxpaHUTb Ha

BK/1ANnve «Nrunpucia u:r'rnnMKm»
Hacrpoiixit mamepuens D ox

OcHOBHbE HECTDOMY  Pacumparsibie HACTHOAKM

SE)

Mocne coxpaHeHWsi 3HaYeHUN CleayeT HaXaTb KHOMKY OB6HOBWTb Ha Bknagke «Oc-

HOBHbIE HaCTpOVIKVI» 1N NpoBEPUTL NPaBU/IbHOCTb BBOAA AaAaHHbIX.
Hacrpoiikie mamepwiens nx
OcHoBHbE HECTDOMY  Pacumpersibie H2CTPOAKN

|

CneayeT cunTaTb 3XorpamMmy, Yto6bl NPOBEPUTL NPABUILHOCTb YCTaHOBKM MOPO-
rOB M CTPOBOB M HanMumsi BCEX BO3MOXHbIX JSIMHMIA OBHapy>KeHus. B ciyyae owmnbo4HO
BBE/ZIEHHbIX MApaMeTPOB ONepauuio cleayeT NoBTOPUTL CrieayeT NoBTOPUTb.

2.4.5 Nopsaaok ycTaHOBKA NapaMeTPoOB BbIXOAHbLIX CUrHAroB.

YcTaHOBKa NapaMeTpoB BbIXOAHbIX CUIFHasOB MPOU3BOAUTCS Ha Bkiagkax «HART
MepemeHHas 1», «<HART MNepeMeHHas 2», «HacTpolika MHAnKaTopa».
BHewHwin Bua Bknagku HART lMepeMeHHas 1» npeacTaBneH Ha pUCyHKe 26

HART Mepesiersian | (Tox 1)
SH

Benvaea | | Yposers npomic

Punmp

e =
s [ | Wakana: [ 2000

Bovia germbimcaarnn
Eawme | - Enmueis vaveparas [ xoa 20mA | 67760 15

| — Gcown vl

| ¥ HART Mepenseriian 1 (Tox 1) [W8 HART Mepenieriian 2 (Tox 2) [o Hi o i I

PucyHok 26. BHewHul eud eknadku HacmpoUku 8bIx0OH020 cueHana 1

[ns gocryna K U3SMeHeHWo NapaMeTpoB HEOBX0AMMO HaXaTb KHOMNKY OB6HOBUTb.

Mpw KOHMUIYpUPOBaHMM HEOBXOANMO YCTAHOBUTb, KaKoW BbIXOAHOWN curHan 6y-
AeT oTobparkaTbCa Ha MHAMKATOPE M BblAABaTbLCH MO NEPBOMY aHaNIOrOBOMY BbIXOA-
HOMY CUrHany.

MpeobpaszoBaTesib UMEET BO3MOXHOCTb (DOPMUPOBAHUSA 4O ABYX aHANOroBbIX Bbi-
XOAHbIX CUTHANOoB.

MNepemeHHble, KOTOpble (OPMMPYIOT aHaNOroBble BbIXOAHbIE CWUrHanbl, BbIBOASTCS
Ha nHAnKaTop u GopMUPYIOT YeTbipe ocHoBHbIX HART-Bbixoada (PV, SV, TV n QV) Ha-
3biBatoTCa BennunHa 1 n BennunHa 2.

BennumHa 1 — ocHOBHas naMepsieMasl Ui Bbluncnsiemasl nepemMeHHas npmbopa;

BennunHa 2 — gononHuTenbHas namepsieMasl Win BbluMCsieMas NepeMeHHast npu-
6opa.

BenuunHa 1 MoxeT 6bITb BbibpaHa 13 BbiNagatowwero cnvucka, NpeacTaBieHHOro
Ha pucyHke 27
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HansHooTs npogykTa
TD.a;n:.Hc:c*b FPC
OMLUMHE BEDXHEN G CNOR NPOayKTa

Tor anapin T

Arnmarypa 3

Armmaryga 4

= Arnimatysa 5

|u= HART Mepe| Tapimoa e

PucyHok 27. OcHo8Hble nepemeHHble ripubopa

Mocne BbiGOpa OCHOBHOM NepeMeHHoMN, B Cllyyae ee usMeHeHus, oHa byaeT noa-
CBeYEeHa OpaHXeBbIM (POHOM, [/l e COXPAHEHUSI HYXXHO HaXaTb KHOMKY YCTaHOBWT.

HART Mepesernan 1 (Tox 1)

&HE 1
MNepesermian 1 (Primary Variable)
Berwuta 1 | Yposers npomia -]

B, sama, M | | ¥eranoaums

Mocne COXpaHEHWUsSI OCHOBHOM MEPEMEHHON crneayeT HakaTb Ha KHomky OB6HOBWUTb
1 ybeanTbCcsa B NpaBMIbHOCTUN YCTaHOBKM BennumHel 1.

3apaTb BbLIXOAHOM CWUrHan nNpu AMArHOCTMPOBaHWMM NpeobpasoBaTeneM Heucrnpas-
HOCTW (3afaTb TOK aBapuu MO MepBOMY BbIXOAY). 3HAY€HWE BbIXOAHOrO CUrHana a.a-
pUM MOXeT BbITb YCTaHOBJIEHO

- BbICOKMI — Bonee 22,5 MA;

- HU3KKI — 3,2 MA 1 MeHee;

- yoepxuvBaTb MnocneaHuii — 3aMoOpo3nTb TOK.

Beicormi (21 md) b

Boicokmi (21 mA)
Hiakwmi (3.8 mA)
¥ OEp*MEATE NOCNEAHHA

oK L

Tok aBapum

lh; HART MNepemennan 1

Tok oT 4 oo 20 MA cdopMupyeTcs B AMaNasoHe OT MUHMMANbHOW A0 MaKCMMasibHOM
BEMNYMHbI, YCTaHaBNMBaeMoln noTpebutenem. [InanasoH BbIXOAHOMO CUrHana ycra-
HaBNIMBAET B COOTBETCTBUM C PUCYHKOM 28.
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[uanasoH
MuHumaym:

] Makcuraym: (2000 )
YpoeeHb Onisi 20 MA
Eavmina vameperi

YpoeeHb 0nsi 4 MA

PucyHok 28. 3adaHue duanasoHa moka 4-20 MA

[ns ycTaHOBKM BpeMeHM AeMndUpPOBaHUSA BbIXOAHOMO CUrHana MpPUMEHSIIOT
dunbTp AeMndupoBaHns

PUNLTD

Bpemna pemndmposaHma ( 20 ) cax

Bpems demrichuposaHusi 8 ceKyHdax

®unbTp ycTaHaBnueaeT B cekyHgax oT 0 go 30 c. KoHkpeTHoe BpeMsi BblbupaeTcs
ucxofsl U3 TEXHONOrM4yeckoro npouecca. [nsi cTaHAapTHbIX NPUMEHEHWA yCTaHaBnu-
BaeTca ot 1 o 5 c.

Bce BHeceHHble MapaMeTpbl COXPAHSIOTCSA HaXkaTue Ha KHomnky CoxpaHuTb. Mocne
COXpaHeHusi AaHHble HeobxoaMMO HaxaTb KHOMKY O6HOBWUTL M ybeauTbCcs B MpaBusib-
HOCTU UX BBEAEHUS.

BTOpo/ BbIXOAHOWM CUrHan HacTpauMBaeTCsl aHanorMyHo nepeoMy. OkHO Anst pabo-
Thl CO BTOPbIM BbIXOAHbIM CUIHA/IOM MPEACTAB/IEHO HA PUCYHKe 29.

HART Mepewensian 2 (Tox 2) 7 x

HART Nepepertian 1 (Tor 1) |98 HART Mepemennan 2 (Tox 2) Jhg Hactpoiixa nrguatopa |

PucyHok 29. BHewHul sud eknadku HacmpoUKU 8bIXOOHO20 cuzgHana 2

B cny4yae ncnonb3oBaHusi BTOPOro TOKOBOIO BbIXOAbl U B nNpuHuune BennuuvHel 2
HeobXoAMMO BbINOMHUTL B nocneaoBaTesibHOCTH, aHanorn4yHowm HaCTpOVIKe TOKOBOIo
Bbixoga 1. TepMuHonorus n nonga ans HaCTpOVIKM aHa/lorn4Hbl.

BHUMAHUE! COXPAHEHUE U OBHOBJIEHUE OAHHbLIX HA BKITAOKAX
HACTPOWKA NEPEMEHHbIX OCYLUECTBINAETCA PA3OENbLHO N COXPAHS-
IOTCA OAHHbIE OTAENBHO APYI OT APYrA!

BHUMAHME! NONA «HACTPOMKA TOKOBOW METNN 1» HA BKIAOKE
HART-NMEPEMEHHASA 1 U «<-HACTPOWKA TOKOBOW NETNN 2» HA BKINAOKE
HART-NEPEMEHHASA 2 NPEOHA3HAYEHBI AN HACTPOWUKU NAPAMETPOB
TOKOBOW NETNU U HE ABNAKOTCA NEPEMEHHLIMU AN YCTAHOBKU MU-
HUMYMA U MAKCUMYMA OUANA3OHA!
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2.4.6 HacTpomka uHgukaropa.
Mocne HaCTpOMKM BbIXOAHbLIX CUIHANOB HEOBXOAMMO HAcTpoUTb MHAMKATOP. OKHO
HaCTPOMKN MHAMKATOpa NpeacTaB/ieHo Ha pucyHke 30.

Hactpoiika nHgukatopa

S H

COrofipaxeHne Ha MHoUKaTope

Ctpora 1 En.Ham 1
|I'|ep5an neperertan (PYV) w | A w |
Ctpoka 2 En Wam 2
|I'|epBaﬂ nepemertan (PY) w | % w |

63 HART Mepementan 1 (Tok 1) |l-£ HART Mepemernan 2 (Tok 2) (68 Hacrpoiika nHgnkatopa r

PucyHok 30. OkHo Hacmpoliku uHOuKkamopa

Crpok ans otobpakeHus MHGOpMauMu Ha MHAMKaTope aBe. Ha vHaukatop MoryT
6bITb BbiIBEAEHbI ABE BEIMYMHBI OANHAKOBbIE UIN pa3HbIe.

PV — BenunuuHa 1;

SV — BennuunHa 2.

CTofpaxeHye Ha MHOMKaTOpE
Crpora 1 En.Mam 1

MNepean nepermerHan (PY) il o
En.Wam 2

EAVHULI n3MepeHus MoryT 6biTb YCTAaHOBNEHbI U3 paga: MM (MUIIMMETPbI, CM —
CaHTMMETPbI, M — MeTPbI, % - NPOLEHTbI, MA — MU/IIMAMMEPDI).

Mocne BBOAA NapaMeTpoB UX CrieayeT COXPaHUTb HaXkaTueM KHomnku COXpaHUTb.
Mocne coxpaHeHus napameTpbl HY)XHO OBHOBUTbL HaxkaTMeM KHomnku OBHOBUTL.
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2.4.7 HacTpoika namMsATM nomex.

MaMsTb MOMEX MPUMEHSIETCA A CHUXKEHUSI BNIMSIHUS MECTHbIX OTPaXXEHWM, YMeHb-
LEHNS BEPXHEro HEN3MEPSEMOIro YPOBHS, YBENNYEHMS OTHOLUEHUS CUrHan/LLIyM npwm
paboTe Ha cpefax C HU3KOM AM3NEKTPUYECKOW NMPOHULIAEMOCTHIO.

[ns npeobpasoBaTeneli C KoakcMasbHbIM YyBCTBUTE/bHBIM 3/IEMEHTOM HanoXe-
HMe NaMsaTh nomex obbIYHO He TpebyeTcs.

NS cTep>XHEBbIX N TPOCOBbLIX YYBCTBUTENbHbIX 3/IEMEHTOB siBNsieTcs obs3artenb-
HOW npoLeaypon.

MamaTb NOMex cnegyeT HakNaablBaTb MoC/ie YCTaHOBKU AaTyumka Ha obbekTe aKC-
njyataunmn 1 ero 3akpersieHus.

MepemelleHe 4yBCTBUTENIBHOMO 3/IEMEHTA OTHOCUTENBHO MeLalWmX MpeaMeToB
He AornycKaeTcs.

YyBCTBUTENbHBIN 3N1EMEHT AO/HKEH OblTh OCYyLUEH!

CunTaTb 3xorpamMmy. ocne CUMTbIBAHMSI 3XOrpaMMbl BbIAENUTb Ha Hell nepexoa 2
n nepexoa 5 (HaleH KOHEL 30HAA), KaK 3TO NoKasaHo Ha pucyHke 31. O6bIYHO na-
MATb MOMEX HaknagplBaloT OT nepexoda 2 A0 Hayana nepexoga 5 (ecnn oH ucnonb3y-
etcs1). Ecnm pesepByap 4acTMYHO 3anosiHeEH, a NamaTb NMOMeX HeobXoAMMO HaNoXWTb,
HaknagbiBaTb punbTp LenecoobpasHo OT nepexoda 2 A0 Havana nepexoaa 3.

1

-x

- T [ @ 4095 - 53 [Fraguxsroumcax [ 85~

—— Sxomauna —— 3X0rpaNNa NOAPODH) _—— PexerToDAEIE DURETDE

M) J =) Bl
828 un 0mm 1533
473 E 2722

1000 B

500u8 |-

| N\KoHeuy punbmpa —
A
Hayasio nepexoda 3

s ' 01 160 W T S W S unu nepexoda 5
Havarno ¢cpunbmpa —

cepeduHa rnepexoda 2

-1000 M8

1000 2000 3000 4000

PucyHok 31. paHuubl namsimu romex

MamATb MOMex ycTaHaBAuBaTb MO 3XOrPaMMe WM PyYHbIM BBOAOM [A@HHbIX B MONS
dunbTp nomex - Hayano n ®uneTp nomex — KoHew,

HacTpolika duibTpa NOMeX 3aK/Io4aeTCs B YCTAHOBKE €ro rpaHul, Kak 3TO MNoka-
3aHO Ha pucyHkax 32 1 33. [N Bbi30Ba MEHIO HY>XHO Bbl6paTb TOUKY Hayana ¢puib-
Tpa Ha rpaduke, HaXkaTb NPaBYK KHOMKY MbllK W BblbpaTh YcTaHOBUTL XXX (XXX MM)
Kak...» - Hauano (KoHeu) domnbTpa NoMex 1 HaXkaTb JIEBYHO KHOMKY MbILLN.
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/ Ixorpanma

-x
& 16 - Morpanma - | ®- 9095 - 57 |[rpaguc s oseac [ -
[—Sxopama Sxorpauma nofposHo PexexToprite Gunerpel |
1000 uB
& 0] o )
828 Oum 1533 un
473 3 1262 222
500uB |-
5 /
500uB +
Yeranosums 1317 88 um) wk: > Crpo6 yposwa [3]
Veranosms - 197uB Ny > rpol a
Hatiano GuneTpa noviex
1000 1B KoHew dusTpa nomex y
0 1000 200 Ls 4000
PexexTopHble hunbTpel 1

Punetp BHY
Hauano Komewy

PuneTp Nomex
Hauano Korew

PucyHok 32. YemaHoeka Ha4Yana ¢hunbmpa rnomex

BHUMAHUE! YCTAHOBUTb ®UJIbTPA MOXHO U BPYYHYIO, BBEOA HO-
MEPA TOYKU HAYAIIA U KOHLA ®UNTbTPA BPYYHYIO, MTOCMOTPEB UX MO
FPA®UKY, HABEOA YKASATEJIb MbILUX HA HY)XXHbIW YYACTK FPA®UKA!
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 Fxorpanma

& 16

- Ixorpanma

- @295 - 5% [reapmkaroumas [ -

1000 B

[—Sxcpamia

—— Grxompawmanogpobio _—— PexeKTopHsie GumkTps |

0] 9]
828 UM 0w 1533
473 J 1282 2722

s00mu8 1

Korwposars
Coxpan Ty KaK KIPTHHKY.
Tapamerpsi crpamiLsl..

500uB -

2660 (1468 mu) Kar. 3

o v . ,

Crpo6 yposra [3]

CTpo6 rpanmus: pasgena cpea [4]

1000 uB

1000 2000 3000

Punep B
Hauano

PUnsTp NoMex
Hasano Korew
1295 =

PucyHok 33. YecmaHoeka koHua gunbmpa nomex

Ecnu nepexoa 5 He ucnonb3yeTcs, TO NaMsiTb NMOMEX MOXHO HaNIoXWUTb OT Nepexo-
Aa 2 0o koHua pa3sepTku (4095).

Mocne BBOAA MHMOPMALMM O Hadvase 1 KoHue punbTpa NOMex ANs ero coxpaHe-
HUSA HY>XXHO HaXaTb KHOMKy «O6yunTb». MNocne obyyeHns unbTpa cnegyeT HaxaTb
KHOMKY «OB6HOBUTbL>.

[na npoBepKn NPaBUIBHOCTU HANOXEHUA (puabTpa CYMTaTb 3XOrpaMMmy. DXo-
rpamMma AO/HKHa COOTBETCTBOBATb PUCYHKY 34.

JononHNTENbHO MOXHO CYMTaTb caM MaccuB punbTpa nomex (PucyHok 35), ans

4Yero Ha BK/1aAKe HY>XHO B BbllNnagaloleM OKHe Bbl6paTb <<Pe>KeKT0prII7I CbVU'Ipr» n
HaX>XaTb KHOIMKY 06HOBUTb.

BHUMAHUE! BPEMA CHUTbIBAHUA 3XOINPAMMbI B PEXXUME CHUTDLIBA-
HUA PEXXEKTOPHOIO ®UJIbTPA OKOJ10 2 MUH!
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Bxorpamma x
& 16 - orpamma - T @®- 4095 - 52| Fpaguksroukax - {8+
Loooup | E=ema —— 3Yorpaua nofpobHo _ —— PexeropHue QUiETpEl
e
o) T el ol
788 un 0 1461
470 E 1209 2837
=l
1461w
2837
s00u8 1

500uB

1000 WB

1000

PuneTp Nomex
Havano Kotewy
1255

o

PucyHok 34 — Oxozpamma nocrie HanoxXeHuUss namsimu rnomex

/ Iworpaia

[&]16 [o|Poreroprocdw [ L | @- 4095 - 52 |[Fpomerouax || -

1000 uB =
. o T oI T o T T
528 um O 1533
ng : 1262 2722
s00us |
0
Progress = @B %
Urerare pexe Toprsix dnsToos
-
EUF-NE
-1000 uB } } N } }
0 1000 2000 3000 4000

PucyHok 35. Pexxum cyumbigaHusi namsimu romex

Ons c6poca namsaTu rnomex HeobxoAMMO B OKHe OunbTpbl NOMEX NMoA COOTBETCTBY-

ownM GUNbLTPOM HaxkaTb KHoMKy CopocuTb
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2.4.8 HacTpoiika ypoBHs pasgena cpepn

BoK 3neKTPOHHLIN Npeobpa3oBaTenss MNO3BOMSET OAHOBPEMEHHO W3MepSTb BepX-
HWUI YpoBeHb M YypoBeHb pasdena cped (AanbHOCTb A0 YPOBHS M AanbHOCTb A0 rPaHu-
ubl pasaena cpen).

[N BKIOYEHMS peXkMMa O4HOBPEMEHHOrO U3MepeHns HeobxoamMMo BbibpaTh pe-
XWUM paboTbl «YpoBeHb, TPC» Ha Bknaake HacTpolikn nameputenss — OCHOBHbIE Ha-
CTPOVKU B COOTBETCTBUMN C PUCYHKOM 36.

Tin 3oHEs JaKprTeEt |

Pexana patoms

Oriaia 30HLE, M Voosers, TPC

Bazosoe creweHe ] =

erasa 1,0000 |
R PR -

& cpemi [ aute 20000 |

[nsi KoppeKkTHOM paboTbl HEO6XOANMO YCTAaHOBUTL NapaMeTp € cpeabl (OTHOCU-
TENbHOW AM3NEKTPUYECKON MPOHMLAEMOCTU BEpXHEN Cpefbl) B 3TOM Xe OKHe. 3Haude-
HWE OTHOCUTENbHOW AM3NEKTPUYECKON MPOHULIAEMOCTM BEPXHEN Cpeabl He AOMKHO
npesbiwaTb 14.

Mpoun3BecTn NpeaBapuUTeNbHYIO HAaCTPOMKY NpeobpasoBaTensi B COOTBETCTBUMN C
npeabIAyLWMM pasgernom.

YcTaHoBUTL npeobpasoBaTent Ha 0b6bekTe 3akcnayaTauun. Hanoxutb ¢unbTp no-
Mex. HacTpouTb moporu o6HapyxeHusi nepexofa 3, AOGMBLUMCH YCTOMYMBOro O6Hapy-
YKEHUS1 BEPXHEro YPOBHS.

CTpobbl 3 1 4 B CTaHAAQPTHOM Crny4vae crieayeT yCTaHaBMBaTb OAMHAKOBbIMU Ha
HEeCKOMIbKO eauHuy, 6onblue 3HaueHusi, YCTaHOBMEeHHOro B none Havano dwvnbTpa no-
MeX UM Ha HeCKosbKo eanHul 6onblue ObHapyxeHusl nepexoaa 2.

HacTtpoiiky nopora nepexoaa 4 (OTpa)keHWsi OT rpaHULbl pasfena) Hy>HO npo-
BOAUTb MPU HaMM4YUKN B pe3epByape BTOPON KOHTPONIMPyeMOl cpeabl (3TOro caMoro
pasgena). Ecnm pasgen oTtcyTcTByeT, mopor obHapyxeHus nepexoga 4 MOXHO BbiCTa-
BUTb TOSIbKO MpeaBapuTesibHO, MpU NOSIBIEHNN cpefbl ero B 06s3aTeslbHOM nopsiake
HY>XHO NpoBepuUTb N Y6eamTbes, YTo nepexos 4 obHapyxmMBaeTcs CTabubHO.

CraHOapTHbIM AOMNYLEHNEM SIBASIETCA TO, YTO OTpaX€HUe OT BEPXHEro YpPOBHS
MeHbLLEe OTPaXeHus OT pa3aena cpea.

Ha pucyHke 36 NOSICHSIETCS CTaHAAPTHLIM anropuTM OBHapyXXeHus nepexoaoB 3 u
4 N 3MepeHns BEPXHEro YPOBHS M YPOBHSA pa3gena cpea.

BHUMAHME! ECJIN ANA OBHAPYXXEHUA NEPEXOOOB 3 N4 YCTAHOBIJIE-
Hbl OAMHAKOBBIE CTPOBbI, TO MOPOI' NEPEXOAA 4 [IOJKEH BbITb YCTA-
HOBJIEH BOJIbLWWE AMMNJINTYAbI NEPEXOMOA 3!

53

PBT.407629.001 P3/MpeobpasoBatenb YpoBHS paavoBOIHOBbIN BOMHOBOAHbI TOKPIEKC
Bepcus 13 / vionb 2026



“Ixorpasmaa | - %

& 16+ Sxorpamma L ®- 095 3] lpagmcsromax v B
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an2 1269 1ask

1000 uB

f
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50018 | bt

1000 WB i ' ' i
0 1000 2000 3000 4000

PucyHok 36. YcmaHoeka nopozog obHapyxeHusi nepexodos 3 u 4

[na TOYHOro M3MepeHus YpPOBHS pasgena cpepd TpebyeTcs TOYHO OnpeaenuTb OT-
HOCUTENBHYIO ANINEKTPUYECKYIO NMPOHNLIAEMOCTb Cpeabl.

3HaueHe OTHOCUTESIbHOW [M3MEKTPUYECKON MPOHULLIAEMOCTM Cpeabl MOXeT 6biTb
3a4aHO BPY4YHYIO BBEAEHMEM 3HaUYeHUs B Nose € cpeabl C NOCNeayLWmMM COXpPaHeH-
€M BBeAEeHHOro napameTpa.

ABTOMaTWYECKOE BbIYMCIEHNE OTHOCUTENBHON AMDNEKTPUYECKON NPOHWULAEMOCTH
cpeapbl cnegyeT BbIMOSHATL NpY OTCYTCTBUM pa3gena cpea, A1 Yero yCTaHoBUTb Mo-
por 4 0 MB 1 nopor 5 TakuM, 4TObbl OH rapaHTMPOBaHHO O6HapYXWBANCS YCTAHOBWTD.
YcTaHoBUTL ranoyky B none Auto Ans 3anycka pacyeTa, Kak 3TO NoKa3aHO Ha pUCYHKe.

Tan 3cvga Jaxkpomest |
Pesxemm patoTe

Orna 3omaa. M

Baszosoe cmaweHme
erasa 1,0000 |

& apa s é.t-{:m |

Ycmarosumb dna asmopacyema € cpedsl

Mocne 3anycka pacyeTta nogoXxaaTtb 10-15 ¢, nocne 4ero rasnoyvky CHATb, HaXaTb
KHOMKY «O6HOBUTL», Y6eAUTbCSl, YTO 3HAUEHME OTHOCUTESIbHOWN AM3NIEKTPUYECKON
NPOHMLI@EMOCTM OT/IMYAETCA OT 3HAYEHWUs, YCTaHOBMEHHOrO MO YyMoON4YaHuo. HaxaTb
KHoMKy CoOXpaHuTb.

Mopor 5 ycraHoBuTb 0 MB, nopor 4 ycTaHOBWUTb B HEMHOrO Bbllle aMnauMTyAbl nepe-
xoaa 3, HaxkaTb KHonky CoXpaHuUTb.

B pspe cnyyaeB amnnuTyaa nepexoda 3 MOXET oKa3aTbCs Bbllle nepexoaa 4, B
3TOM C/lydae NpuUMeHeHue CTaH4apTHOro anropytMa obHapy»xeHus nepexoaa 4 He-
BO3MOXHO. B 3TOM cnyyae HaumMHaTb nouck nepexoga 4 (OTpaxeHue OT pasaena cpen)
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HY>KHO OT MOMeHTa 06Hapy»XeHUs nepexosa 3 OTCTYMNMB OT HEr0 MUHUMAJILHO AOMNY-
CTUMYIO TOJILLMHY Cos (HEM3MEPSIEMBIN YPOBEHb — HEM3MEPSIEMYIO TOJILLUMHY Cos),

ans yero B Nnpubope npumeHsieTcs napameTp Jenbta 34 Ha Bknagke PaclunmpeHHble
HaCTPOMKM.

Touek Ha ANWHY 30HL3 2000

Mponyck Gen8 7805

B ——

OnopHBI yyacTok 370

PucyHok 37. BkniroueHue crieyuanbHO20 pexxuma UdMepeHuUst

Ecnu Oenbta 34 = 0, TO nouck nepexoaa 4 ocCylleCTBNsAETCS OT 3HaYeHUA B
none cTpob 4.
Ecnu Oenbta 34 > 0, TO nouck nepexoaa 4 ocyuwecTBnseTcss oT MOMeHTa 06-

HapyXeHusi nepexoga 3 yepe3 KOMMYECTBO TO4Yek/MM, YyCTaHOBNEHHbIX B none
OenbTta 34.

Ixorpamma |

[T TR — © i @ 4095« 53 Tpagucerowex v B

— Saopauma —— S¥oipauManoApotH  —— PeXEnopnie GWILTRR

) H 1) ] 5]

837 unt Owu 205 1520 um
472 1260 1464 : 25

1000 B

ObHapyxeHue
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sooms -

i _ - i o M

Cmpob 4, ebicmaerneHHbIl
cmeweHuem [enbmot 34
Ha 200mm om obHapyxe-
Husi nepexoda 3

500m8 +

i
o | Dorcms sactpoisn  PACUMDESFRIE HECTDOMNN

SH

ac

1000 WB

'
3000 4000

Crpoé Mopar OfHapyxsrel

| 5 -750 472
| | 3

1269

8 1464

a| 1moe | e | 2w

= kea 4096000 1
Havamrei DAC g
Mseaanorot DAC
M cymasresni DAL

Ukar

Toues i praesy 3oHsa
Mocnyex Gend
Oermrad4

Ornopresh yancton 0

PucyHok 38 — ycmaHoeka cmpob0o8 U r1opo20o8 O71si U3MepeHUst yposHsi pasdena cped
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Bce n3MeHeHHble napaMeTpbl cregyeT coxpaHnTb. Nocne n3MeHeHns napameTpa
AenbTa 34 OH coXpaHseTcsl HaXkaTueM KHorkn CoxpaHuTb Ha Bkaake PaclumpeHHble
HaCTpPOWKN. M3MeHeHWs1, BHECEHHbIe B Tabnmuy CTpobbl U MOPOru, COXPaHSOTCA Ha
BKJ1aJlKE€ OCHOBHbIE€ HAaCTPOWKM.

MpuBsi3ka M3MepeHHOro ypoBHS pasaena cped (AanbHOCTU pasgena cped, Ton-
LUMHBI CNOSI UM MHOW BENWYMHBI, CBSI3aHHOW C rpaHuuel pasfena cpef U nepexofoM
4). MNMpou3BoanuTCa B COOTBETCTBUM C pa3genoM «Mopspaok yCTaHOBKM napameTpoB
BbIXOAHbIX CUTHANOBY.

2.4.9 HacTpoiika pexuma paboTbl «OT KOHLA 30HAAa» (EMKOCTHOrO pexuma)

EMKOCTHOW peXxuM NpUMEHSIETCS Mpu Craboii oTpakatollen CrocobHOCTU U3Mepsi-
eMoW cpeabl, hyKTYMpYOLWMX CUrHanax, KUNneHum cpeabl — BO BCEX Crly4asix, koraa
MMeeT MecCTO HecTabunbHoe obHapy>xeHue nepexoaa 3.

BkrtouyeHne eMKOCTHOro pexxnMa BO3MOXHO TOSIbKO, eC/v u3mepsiemMasi cpefa av-
3NeKTpUK (OTHOCUTENbHAA AM3MeKTpUYeckasl MPOHMLAEMOCTb cpeabl MeHee 14) 1 Ha
3X0OrpaMMe MOXKHO OTYETIMBO BblAenuTb nepexos 5 (KoHey 30HAa).

BkntoueHne eMKOCTHOMO pexkMa BO3MOXHO TOMIbKO ANs pexxuMa paboTbl YpoBeHb
(6e3 n3mepeHns ypoBHS pasaena cpen).

BknroueHue pexunma cregyeT Npom3BOANTb Ha YCTAHOBIEHHOM Ha 06bekTe 3KC-
nayataumm npeobpasoBaTene rnocsie HasoXeHUs NamaTy Nomex.

BHUMAHME! NAMATb NOMEX CNEAOYET HAKIAOBLIBATb 0O HAYATA TME-
PEXOQA 5! NEPEXOQA 5 AOJIXKXEH OCTATbCA HA 3XOIrPAMME U NOCIJIE HA-
NOXEHUA NAMATU NMOMEX!

YcTaHoBUTb nopor 5 Takmm obpasom, 4Tobbl obecrneunBanocb ctabunbHoe obHa-
py>keHune nepexoaa 5. Mopor 5 gommkeH 6biTb 6onblue NpeanonaraeMon aMmnanTyAbl
nepexoaa 3.

CTpo6 5 MOXET 6biITb CABMHYT MakCMMasibHO BMpaBO, B HEMOCPeACTBEHHOM 6:M30-
CTW OT NOJIOXEHMS Nepexoa 5 Ha NONHOCTLIO OCYLLIEHHOM AaTuUKE.

MpyY NONHOCTBIO OCYLUEHHOM AaTyYMKe NMPOBEPUTb NPaBUNbHOCTb YCTAaHOBKN ANN-
Hbl YyBCTBUTENIBHOIO 3N1EMeHTa. N3aMepeHHoe 3HadeHne AanbHOCTM A0 nepexoga 5
OOJHKHO COOTBETCTBOBATb YCTAHOBIEHHOMY 3HAYEHWUIO AJSMHbI 30HAA. Ecnv gnvHa
30HAA He COOTBETCTBYET U3MEPEHHOMY 3HAUYEHMIO AAaNbHOCTU, CrieAyeT OTKOPPEKTH-
poBaTb AJIMHY 30HAA.

Mpoun3BecTn HaMNoJIHEHME pe3epByapa U3MepPSIEMON Cpeaoi. YCTaHOBUTL nopor 3
Taknm 0bpa3oM, YTobbl obecrneunBanochb ycTomumBoe obHapyxeHne nepexoaa 3.

BHUMAHUE! ECJIN YCTAHOBJIEHHOE 3HAYEHUE MNMOPOrA 3 MEHbLUE
15 MB, OCTABNATb MNOCTOAHHO TAKOW NOPOI HE PEKOMEHOYETCA!

Britountb ranouky Auto Ha Bknagke OCHOBHble HAcTpolku. Mocne BKIOYEHUS
pexuMa aBTopacyeTa OTHOCUTENbHOW AWMSNIEKTPUYECKON MPOHULIAEMOCTU MpU Ka-
XXAOM OBbHapy>xeHun nepexoaa 3 NpouUcxoamuT aBToMaTU4eCKuin ee pacyeT. MNpu He-
obHapy>xeHun nepexoaa 3 NpnbOp aBTOMATUYECKN NEPEXOANT K N3MEPEHUIO YPOBHS
(manbHOCTK) NO BpeMeHu Nepexoaa 5. B 3ToM cnyyae B None COCTOSAHUS NOSABASIETCS
cTaTyc eMKoCTHoro pexuma (Pexxum C).
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CyuwlecTByeT ABa BapuaHTa pabotbl B pexxume C:

- PEXMM MEPMOAMYECKOrO NEPEXOaa B EMKOCTHOM PeXWM — YCTaHOB/IEH AOCTaTOY-
HO HU3KUI nopor obHapy>xeHus nepexoda 3. Npy HacTpoWke A06UTLCSA YCTOMYMBOIO
obHapy>xxeHusi nepexoaa 3, BK/IOUYUTb aBTOMATMUECKMI pacdeT OTHOCUMTESIbHOW Au3-
NEKTPUYECKON NpoHULIAeMOCTU. Manouky B none «Auto» He cHUMaTb (PexxuM onucaH
BbILLE).

- PEXXMM TOCTOSIHHOTO EMKOCTHOrO peXuMa — YCTaHOBWTb HW3KMIA nopor 3, Ao6uTb-
Cs1 yCTOMUMBOro obHapy»eHusi nepexoaa 3, yCTaHOBUTb ranodky B nosne Auto Ha 2-3
MWH. o nucrederHmnun YKa3aHHOIo BpeMeHU rasiouky CHATb, Ha>XaTb KHOMKY O6HOBUTb
Ha BkMazke OCHOBHbIE HACTPOMKM, Y6eAMTLCS, UTO 3HAYeHWe B rnone € cpedbl U3MEHU-
NOCb, HaxaTb KHOMKY CoxpaHuTb. HaxaTb KHOMKy O6HOBUTL, ybeauTbcs B MpaBusib-
HOCTU YCTAQHOBJIEHHbIX MapPaMeTPOB. Mocne cuynTbiBaHUSA YCTaHOBUTb Mopor 3 3aBefo-
Mo 6onblie amnanTyabl nepexoaa 3, 4Tobbl Bbixoga u3 pexkuMa C He Nnpoucxogausio.
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PucyHok 39. YcmaHoska ropozog npu onpedenieHuUU € cpelbi rpu rnepuodudecKkom
sKnoYeHuUU pexuma C.
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2.4.10 NpuBsAzka npubopa K pesepByapy

Mpn BbiNycke Ha MpeanpusTUM-U3rOTOBUTENE YCTaHaBAMBAIOT Auana3oH BOCMpPO-
n3BeAeHNs TOKOBOrO BbIXOAHOIO curHana ot 0 MM A0 3Ha4YeHusl, COOTBETCTBYIOLLENO
AJIMHe 30Haa.

HyneBoi OTMETKOW MpU U3MepeHMU AanbHOCTU SIBNSIETCS NpUBanoyHasl NioCKOCTb
3M1eMeHTa NpuUcoeaMHEHNs 4YyBCTBUTENBbHOMO 3/1EMEHTA, MpU W3MEpPEeHUN YPOBHS —
TOYKa, COOTBETCTBYIOLLAA KOHLUY 30HAA.

YpoBeHb cpeAbl OTCYUTLIBAETCA OT KOHLA 30HAa.

Mpw skcnnyaTtauum notpebutento MoxeT NoTpeboBaTbCsl MHas cMcTeMa oTcyeTa.
N3MeHeHMe NOMOXXEHUS HYSIEBOM OTMETKM MpPOM3BOAUTCS MapaMeTpoM, HasblBae-
MbiM Ba3oBoe cMelleHMe. YKasaHHbli NapaMeTp HaxoaMTCS B MPOYMX MapaMeTpax Ha
Bknaake OCHOBHble HAacCTPOlkM B OKHE HacTpoliku namepurens.

Ba3oBoli BbicOTOM ByAeM Ha3sbiBaTb BbICOTY pe3epByapa OT Hy/IEBOM OTMETKM A0
NPUBasIoYHOM MSIOCKOCTU 3/IEMEHTA NpUcoeauHenus (3epkana dnaHua).

Ba3oBoe cmelleHne — pa3HOCTbL MeXAy ANMMHOM 30HAA U 6a30BOW BbICOTOM.

BasoBoe cMelleHne NpubaBnAeTcA K U3MepeHHOMY 3Ha4YeHUI0 AanbHOCTU.

[JnanasoH BoCnpou3BeAeHUs BbIXOAHOIMO CUrHana yCTaHaBNMBAETCS C YYETOM
yCTaHOB/IEHHOro 6a30BOro cMeLleHns B eanHMLax namMmepeHnst yposHs (4anbHOCTK).

Ha vHaukaTop BbIBOAATCS MOKa3aHMA C YY4EeTOM YCTaHOBEHHOro 6a3oBoro cme-
LeHus.

2.4.11 HacTpoiika npeob6pasoBatens AnsA pa6botbl oT nepexoaa 0 (3oHAUpPYIO-
Lwero MMnynbca)

[ns yMeHbLUEHUS BEPXHEIO HEM3MEPSIEMOrO YPOBHS, YyULUEeHUs pa3peLuatoLlen
CrMoco6HOCTU MpU U3MEPEHUI MasbiX AasbHOCTEN 3a4acTyto TpebyeTcs usMmepeHue
B61M3M nepexona 2. Ytobbl UCKIOUNTL BAUSIHWME Ha u3MepeHue nepexoaa 2 Heobxo-
OVMMO B KauyecTBe HYNeBOro OTCYETA WMCMONb30BaTb HE BbIXOA M30MATOpa — nepexoj 2,
a 30HAMPYIOLWMIA UMMYIIbC.

PexuM BKtOYaeTCs ycTaHOBKOM B nonie Mopor 2 3HayeHus nopora 0 MB. 3xorpam-
Ma B 3TOM cJlyyae Ao/HKHA UMETb BUA, NPEACTABNEHHbIN Ha pUCYHKe 41.
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PucyHok 41. Oxozpamma rocne ycmaHoeku riopoea 2 0 MB 0o HanoxeHusi ¢hunibmpa ro-
mex

Ons koppekTHON paboTbl nNpeobpa3oBaTenst TpebyeTcs AONOMHUTENBHO Haso-
XXUTb DUNBTP NOMEX Ha BECb U3MepSsieMbIV AMana3oH. 3TO OTHOCUTCS TOJIbKO K Ha-
yany gwunbTpa NoMex, yCTaHOBKa KOHUA pubTpa NOMeX NpOM3BOAMTCSA aHANOMMYHO
HOPMasnibHOMY pexuMy paboThbl.

M3-3a CMelleHnsl HyneBOW TOYKM M3MepeHUst AanbHOCTM (HyneBasi OTMETKa B HOp-
MasibHOM peXxunMe coBrnagaeT C obHapyXeHneM nepexoja 2, CMELWEeHHOro Ha Benu-
UMHY OTK/IOHEHMSI NepexoAa OT MPUBANOYHON MNOCKOCTW 3MEMEHTa MPUCOeAUHEHNS)
BO3MOXHO MCKaXXEHWe U3MEPEHHOro 3Ha4eHWs AanbHOCTU. [nsg KoMneHcauuwn oT-
KNoHeHns TpebyeTcsa Npu OCYLEHHOM 30HAE U3 U3MEPEHHOr0 3HaYeHUs AarbHOCTH
BblYeCTb ASIMHY 30HAA. MNonyyeHHoe 3HayeHme HY>KHO BblYecTb 13 napameTpa AK Ha
BKlagke PacluMpeHHble HacTpoMKM OKHa HacTpolku uaMmepwTensi, 4To MpeacTaBfieHo
Ha puUCyHKe 42.
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PucyHok 42. KomneHcayusi cMelweHus Hyns npu pabome om nepexoda 0

BHUMAHME! BCE HACTPOWKM OOMKHbI BEbiTb B OBA3ATENIBHOM MO-
PAOKE COXPAHEHDbI!

MNMocne HanoXeHns NaMATU MOMEX 3XOrpamMMa [I0/HKHa UMETb BUA, NPeACTaB/eH-
HbIli HA pUCYHKe 43.
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PucyHok 43. Oxoepamma nocne HanoxeHusi hurnbmpa namsimu rnomex
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2.4.12 HacTtponka MacTepoM HacTPOMKMU

Ona ynpolweHuns koHdurypmposaHus npeobpasosaTens B nporpamMmy KoHpury-
paTtop TOK®JIEKC BBEIEH MacTep HAaCTPOMKM.

MacTep HacTpoOMKW NS aBTOMaTUYECKOro BBOAA OCHOBHbLIX HAaCTPOEYUHbIX Mapame-
TpoB npeobpaszoBaTtens cunamu noTpebutens.

MpeobpazosaTenb noakntounTb K NM3BM ¢ noMowbio npecbpasoBaTens nHTep-
deica HART-USB nnm RS-485-USB.

3anyctntb nporpamMmy KoHdpurypatop TOK®JEKC. HaxaTb Ha KHOMKY ’“% , B Bbl-
naBlleM OKHE YCTAHOBUTb MapaMeTpbl MOAK/OYEHUS B COOTBETCTBUM C MUCMOSIHEHWEM
npeobpazoBatens
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(®) HART

| O mooaus oK

B BbiNaaatoLleM okHe BblbpaTh HY>HbIM Com-nopT, NHTepdelic n npoTtokon. Ans
npeobpasoBaTesnieit UCNOSIHEHUS C BbIXOAHbLIM CUrHaIOM o RS-485 ycTaHOBUTL CKO-
pocTtb 06MeHa (no ymonyanumto 19200 6uT/c), HaxxaTb KHomKy OK.

\-

Mocne HacTpoikM nopTa HaXkaTb KHOMKY MoAKMoUNTb
Mocne HaXkaTusi KHOMKM AOJHKEH HauyaTbCsl MPOLECC CUNTbIBAHUS OCHOBHBIX WH-
(bopMaUMOHHBIX NapaMeTpoB nNpeobpasoBaTtenss (Ha 3KpaHe AO/MKHA MOSIBUTHLCS LUKA-
na nporpecca).

Progress

HTeHue MHEODMALIM 0 YCTROACTBE

Mocne YTeHNs OCHOBHBIX MAapaMeTPOB HY>XHO B MeHI0 HacTpoliku BbiGpaTb MyHKT
MacTep HacTpoliku (PUcyHok 43).

Gain  Bea | Hacpoion | Copask
o N

e 3rpyIUTE JABOACKME HACTPD L
Hactpaiiki wsmi s sor e 4
Do e ~Haxamb 0ns sanycka
@H 3aganne cepriinore Homepa 5 Macmepa HaCmpOUKU

3aNcMHUTE ONOPHBIR yYacToK 5

Coxpannrs Kak 3ascackne

OmenrouuTe ynpaeneHue Tokom 1

Berwawia 1
BiatounTs yripagnesne Tokom 1

Benieia 2 Mepesarpysurs npubop

PucyHok 43. 3anyck macmepa HacmpoUKu

Mocne 3anycka AOMKHO NOSIBUTLCA OKHO CBOMCTBa npubopa (PucyHok 44).
(=]

Caofcraa nprbopa
Mopens rpnopa
TIKPNEKS
Cepuimpat Homep
|0

Danee Omvera

PucyHok 44. OkHo Ceolicmsa nipubopa
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OKHO MHMbOopMaLMOHHOe. MapaMeTpbl UIBMEHEHUIO HE NoAasieXaT, Nocne NpocMo-
Tpa MapaMeTpoB HYXHO HaXkaTb KHOMKy [anee, nocne 4ero AO/MKHO MOsSBUTLCS OKHO
O6bwmne ceeaeHus

-

" YOUR MY SOUL |
Orcanae Descriptor)

TEKFLEX |
L

752002

Hasag Danee. Omeera

PucyHok 45. OkHo Obuwux ceedeHul o npubope

3afaloTcs oblume cBeeHUs O MecTe ycTaHoBkM npubopa — T3, CoobleHne , De-
scriptor, [lata Bbinycka (Npu Bbinycke 13 NpPou3BOACTBA YCTaHaBIMBAETCA MO yMon4a-
HMI0). Bce napamMeTpbl U3MEHAIOTCA U MOrYT 6bITb YCTAHOBMEHbI NoTpebuteneMm. Mons

COOTBETCTBYIOT NonsiM ctaHaapta HART Bepcus komaHg 7.

MNMocne BBOAA AaHHbLIX HaxaTb KHornky [anee. [JO/MKHO MOSABUTLCS OKHO 30HA.

3omn

Tin 3onaa
@ Tpocossi !

O Creparieson

O Koaxciansre C samKwy M KonoM

O Koakowansss & hesamsony 11 kaom x
g I
1500

[0 -- 7

=4

Hasag Danee Omaera

PucyHok 46. OkHo 30HO

YCTaHOBUTb NMapaMeTpbl YyBCTBUTENbLHOIO 3N1eMeHTa. BblbpaTb 30HA B COOTBET-
CTBUM C €ro UCMNoJIHEHMEM, YKa3aHHbIM B NacropTe:

T — TpocoBbIif;

C — cTepXHeBoOW;

K — KoakcuanbHbIn (MOXET 6bITh C 3aMbIKaTeIEM KOHL@ 30HAa N 6e3 Hero)

TT — ABYX TPOCOBbI YyBCTBUTENbHbIN 311EMEHT

CC — ABYX CTEPXXHEBOW YYBCTBUTESIbHbIA SNIEMEHT

Mpu NpMMeHeHUN aaTumMkoB ncronHeHmin CC n TT B MacTepe cneayeT BblbnpaTtb
KOAKCUasbHbIN AATYMK C 3aMKHYTbIM KOHLIOM.

YKasblBaloT AJ/IMHY 30HAQ B COOTBETCTBMM C MacriopToM Ha mapenve (npu NocTaBke
napamMeTp YXe ycCTaHoBneH). [nMHa 30HAA YKa3blBAaeTCs B MUAIMMETpax. HaxumaioT
KHonMky Janee.
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B okHe WcnonHenne paTtumka (PucyHok 47) BbibpaTb MCMOMHEHWE U30MSTOpa Npu-
60pa 13 BbiNagawLlero cnucka.

Mcnonmenme naTumea

Venomerme npubonps

UcnonHeHue
usonsmopa

Hasan Dlanse. Omvera

PucyHok 47. OkHo VicrionHeHue npubopa

YeTbipe undpbl, yKasaHHble B YCNOBHOM 0603HauveHun npeobpasosBaTtens Ha
Wnbae, 3aKpernsieHHOM Ha Koprnyce 6noka 3nekTpoHHoro, TOK®DJIEKC-X-X-XXXX
OOJDKHbI COBMaAaTh C COOTBETCTBYOWMMU UndpaMm ncnonHeHus npeobpasosaTtens
B BbIMaZaloleM OKHe.

Henonserme npuloopa

TIKFPTIEKC-X-X-1607

TIKPEKC - X-X-1602
TIKPIEKC-X-%-1604
TIKPNIEKC-K-X-1606
TOKPMIEKC-#-%-1610
TIKFNEKC--#-1616
TIKPMEKC-%-%-1625
TIKPIEKC-X-X-1635
TIKPTIEKC-X-X-2501
TIKPTEKC-X-X-2502
TIKFPTIEKC-X-X-2504
TIKPIIEKC-%-X-2506
TIKPIEKC-%-%-2510
TIKPMEKC-X-%-2516
TIKPTIEKC-K-%-2525
TIKPIEKC-X-X-2535
TIKSTHEKC-X-X-4501
TIKSPTIEKC-K-%-4502
TIKPTIEKC-K-%-4504
TIKPMEKC-X-#-4506
TIKPIIEKC-#-#-4510
TIKFNEKC-K-X-4516
TIKFPMEKC-¥-¥-4525
TIKPIEKC X-X-4535

HaxuTb kHOMky [anee. B okHe NeomeTpuyeckme napameTpbl (PrucyHok 48) Bbl-
NoNHUTL NpMBA3KY Npeobpa3oBaTens kK 06bekTy aKkcnayaTauun. Macrtep npeagycMa-
TpvBaeT Tpu BapmvaHTa MoHTaxa: Ha kpbille pe3epByapa, Ha naTpybke, B BBIHOCHOM
KOJIOHKE.
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1900 | &
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1500 | B A

Hasan Danee Omvera

PucyHok 48. BapuaHm MOHMaxa Ha Kpbiuwe pe3epsyapa

leome Tpuueckue napameT ps
) va ke pesepayapa b
(@) nanatpytce el ‘
5 O s eomocohromime 1
Basosan secora, k ~
1900 | A
BricoTa pesepsyapa, mm A
1500 ! B B
Bocota natpyBiea, M
b |
Hasan Danee. Omasra
PucyHok 49. BapuaHm MOHmMaxa Ha nampybke
TeomMeTpuuecKkMe napameTph
Tin monTaka
O naxpeaue pesspayans " —
O nanzmyle. § ,_’.1 ]—[
(@ B sowocHOR KoRoHKE =
Ba30san BLCoTa, MM
1500 | A
B
A
L
Hasaa Danee QOrvera

PucyHok 50. BapuaHm moHmaxa e batnace

[ns Bcex BapuaHTOB YCTAHOBKM OCHOBHbIM MapaMeTpoM siBisieTcsl BasoBasi Bbico-
Ta, NpeAcTaBnstowas coboi paccTosiHue Mexay NpUBasIoYHOM M0CKOCTbIO NpUcoe-
OVHUTENBHOIO 3M1EMEHTA U HYNIEBOW OTMETKOW pe3epByapa. OcTanbHble napameTpbl,
€CJ/IM OHN HEeoBX0AMMbI, BBECTU B COOTBETCTBUM C TPEGOBAHUAMM 3CKM3a BapuaHTa
YCTaHOBKM.

Mocne BBOAA MapaMeTpoB HaxaTb KHOMky [anee. B okHe Cpepa pesepsyapa (pu-
CyHOK 51) yKkasaTb pexxuM paboTbl 1 BbIGpaTb NapaMeTpbl U3MepsieMolt cpefibl, Kak

MoKasaHo Ha pUCyHKe.
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(OCHOBHbIE HacCMpPOUKuU):
YpoeeHb unu yposeHsb, PC

€ cpelbl

PucyHok 51. Hacmpolika pexuma pabomsi u napamempos cpeodbl.

MNMocne BBOAA@ NapaMeTpoB HaXkaTb KHOMKY [anee. B okHe AHanoroBbivi BbIXO/
(PucyHok 52) yctaHoBUTbL NnapameTpbl BbixogHoro curHana 1.

OcHosHasi usmepsdaemas Avanoronus suxon (HART)

sesniuyuHa (Benu4uHa 1 )\

Beprasd npesen

Bepx QuanazoHa _____—mw

Hivgstd npepen nsmepern Huxrain npesen zarasa

usmepeHuti — 20 MA o 5 |
Boewn nevnawposarms cek)

Hu3s duanasoHa ~ e : -
usmepeHuli — 4 m Boconnd (21m4) -

Bpewms demngpupo-
8aHus 8 ceKyHOax

mA
Bepiat rpeasn samuna 21ma
l}C\')DO

Bpemsi demnigbupo-
eaHUsl 8 cekyHOax

PucyHok 52. Napamempebi 8bixo0HO20 cuzHana 1

BHUMAHUE! MACTEP HACTPOUKWU HE NO3BONSET HACTPOUTb BTOPOM
BbIXOOHOW CUrHAN! BTOPOM BbIXOO HACTPAUBAETCS BPYYHYIO BHE
MACTEPA HACTPOMKMU!

BHUMAHME! MACTEP HE NO3BONAET HACTPAUBATbL MNAMSTb NMOMEX EE
CNEOYET HACTPAUBATb BPYYHYIO BHE MACTEPA HACTPOMKMW!

HaxkaTb kHoNKy [anee. B crneaytowemM oKHe HaXkaTb KHOMKY 3aKOHUUTb AN COXpaHe-
HUA NapaMeTpoB UWJIN KHOMKY OTMeHa ans c6poca M3MEHEHHbIX NapaMeTpoOoB.
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3anepwerme HacTpodxe

\Ona 3aBapuweHna patTel MacTepa HaCTpPOWKM W 3aNHCH
NapameTpoB B NPUGOP HEXMUTE "3aKOHYHTE".

Tocne 3anuci NapaMeTpos NPHEOP GyaeT Nepesarpyxer

Hasan Jsnorwms | | Omvena

PucyHok 53. OkHo 3asepweHuss Macmepa Hacmpouku

Mocne HaXkaTusi KHOMKM «3aKOHUUTb» U3MEHEHHbIE MapaMeTpbl 3arnucbiBaloTCs B
npubop, Npou3BOAMTCS Mepesarpy3ka npubopa. [MOBTOpPHOE MNoAKIOYEHME MNpPOW3BO-
OUTCA BPYUHYIO.

2.4.13 CoxpaHeHue 1 3arpy3kKa 3aBOACKNX HAaCTPOEK.

Bce HacTpoiiku npubopa MOryT 6biTb COXpaHEHbl Ha BHELUHWI HOCUTENb W B Aasb-
HelLLIEeM 3arpy>eHbl B npubop.

[nsa coxpaHeHuWs HacTpoek cnefyeT cHadana O6HOBWMTL MHQOPMaUMO BO BCeEX AO-
CTYMNHbIX B OKHax nporpamMmmbl KoHdurypatop TOKOJIEKC.

BHUMAHUE! OBHOBUTb HY>KHO BCE OKHA!

Mocne o6HOBNEHUS CriedyeT B MEHIO NMporpaMMmbl Bbl6paTh NyHKT dain-Coxpa-
HUTb NMapaMeTpbl YCTPOUCTBA.

el L T e AT . Bbi6pamb dn1s coxpaHeHus
I 3arpys¢Th NapamMeTpel yCTpoRcTEa |/Hacmpoei<
(Cmc;laﬂm napamerpei ;.fcrpoﬁcraa)/
Buixog '

Ecnn B cuny Kaknx-nnbo MPUYNH COXpPaHAEMbIE NapaMeETPbl CHUTAHbI HE U3 BCEX
OKOH, Npun COXpaHEHNN BbIBOAUTCA NnpeaynpexXxaakulee coobueHme.

Brumanne! X

He Bee NapameTpe cyuTaMs U3 NnpnEopa.
OTeyTETBy T EARAYMOLIME HEETD ORI

- PaCMpPeHHbIE HACTPORKK

- MNepemenHas 2

- HacTpoWksm WHIMKETOPE

Mocne NOBTOPHOrO CYMUTLIBAHWUA MApPaMeTPOB HY>XHO MOBTOPUTL MpoLeaypy co-
XpaHeHMs NapaMeTpoB.

Mocne HaXxaTusi KHOMKW B OTKPLIBLLUEMCS OKHE BblbpaTb Manky Afs COXpaHeHUs
BBECTM Ha3BaHue alina, ykasaTb agpec COXpPaHEeHNs! N HaXkaTb KHOMKY COXpaHUTb.
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Coxpanenne x
€ 1 3ror comnsiorep > Jarpyscn > TDsexc v & o
Vnopragunms v Hoesn manes =- @
Hl PaSowniicro . & Ums Poss
& 3arpyan
5] Horymerrrot =
& ViaoBpaxenn
BASE
PO ERY
Tonexc
Tskgnexc
[ 3ror romnrorep
& Bwaco
] Aowymeenrat
& 3arpyen
& Vacspaxenin v
Puan Gaiine: | Il
Tun daitna: | Device settings (*.dst) v
e T

3arpy3|<a npon3BOoAUTCA B O6paTHOM nopsigke:
@zAn | Bwg Hacrpodkw  Cnpaexa

| (Barpyamh NapamMeTphl yeTpoRcTea )\ |

CoxpaHuTe NapaMeTpsl yCTpoACTE2 \Bb/b'pamb dns 3a2py3Ku
Buixog Hacmpoek

Mocne HaxaTust KHOMKU B OTKPLIBLUEMCS OKHe BbibpaTh haiin C HacTpolikamu, Ha-
»KaTb KHOMKY 3arpysuTb.

Mocne 3arpy3ku napaMeTpoB COXPaHWUTb MapaMeTpbl Ha)katueM kHorku Coxpa-
HWUTb. MapaMeTpbl ClieayeT COXPaHSATb HE3ABUCKMMO B KaXXAOM OKHE.

2.4.14 Mepuoaunyeckoe cunTbiBaHMe axorpammbl. CoxpaHeHMe axorpaMm, Boc-
npousBefeHne IXorpamm.

Ona obecneveHnss KOHTPOMA 3a U3MEHEHMEM TEXHOSIOrMYEeCcKoro npouecca Ha
obbekTax 3aKasyumka npeaycMoTpeHa BO3MOXHOCTb Nepnoamyeckoro (HenpepblBHO-
ro) cumTbliBaHUA 3xorpamMm B MNMporpamme KoHdurypatop Takdrekc.

[na nonyyeHns BO3MOXXHOCTU HEMPEPBLIBHOIO CHUTbIBAHUSA 3XOrPaMM HY>KHO Mo-
cne noaknoyeHns k npubopy B nporpamme KoHdwurypatop TIKOJIEKC HaxaTneM Ha

@F
KHOMKY ﬁli‘

Mocne HaxaTunsi KHOMKM OKHO 3XOrpaMMbl AO/HKHO UMETb BUA, NpeACcTaBieHHbIN

Ha puCyHKe 54.

67

PBT.407629.001 P3/Mpeobpa3soBaTtenb ypoBHA paavoBONHOBbIA BONMHOBOAHLI TOKPIEKC
Bepcusi 13 / nionb 2026



: )xnlpam 1 -x

5 - Inorpauma - ®- 8% - 51 Tpwestowkax - B3~

Jamucs. CrpoMSEene-e.
C?m(qu 5 8 =)
\ N

axahmm —— Srorpauna noapobko 4\‘ PaxeiTopusie Dinerpel |
‘ T iINBkoyeHue asmonosmopa’]
gocrpoussedeHust

100§ w8

YnpasneHue
gocrpoussedeHuUeM

500m8 \-

HMHmepean Mexoy cyumbigaHusmMu
axoezpamm u3 npubopa
0 — HernpepbisHOe cyumMbIBaHUe \“ /’

5008 1

YeCKoe20o cHYumsblieaHus

\/

10008 L b i i
1000 2000 3000 4000

BkrioyeHue nepuodu- \,

PucyHok 54. OkHO repuoluyecko2o cHUmMbI8aHUsI 3Xoepamm

B okHe A06aBneHbl YyHKUMKN 3aMMCKh U BOCTIPOU3BEAEHMS 3XOrPaMM.

CunTaTb 3XOrpaMMy HaXkaTUEM Ha KHOMKY &

[nsa BKIIIOYEHUSI MEPUOANYECKOrO CHUTBIBAHWUS HYXHO BblIbpaTb MHTEpBan 3anu-
cu (cunTbiBaHUS 3xorpamMmmbl. MHTepBan 3agaetcs B MMHyTax. Mpu yctaHoBke 0 MUH
CUNTbIBaHME NMPOU3BOAMTCS HEMPEPbLIBHO — MOC/E CYUTLIBaHUS NpeabiayLlein cpasy

Ha4MHaAETCA CHUTbIBaHNE CJ'IED,YIOLLI,EI\;I) N HaXaTb KHOMKY L .

BHUMAHME! BPEMSA CYUTbIBAHUA OOQHOMN 3XOrPAMMbI OT 16 O 20 C!

Mocne HaXxaTusl KHOMKM A0/HKHO MOSIBUTLCS OKHO Bbl6opa aapeca v daina ans
COXPaHEHNA 3XOrpaMM, NPeACTaBNeHHOe Ha pUcyHke 55.

[R—

PucyHok 55. OKHO coxpaHeHUs1 cHUmMaHHbIX 3X02pamMm

Mocne HaxaTus KHOMKM COXpaHMTb Ha4YMHaEeTCa CYHUTbIBAHUE 3XOrpamMMm, BuAa

KHOMKMW 3arycka CYMTbIBaHMS AOHKEH U3MEHUTBCS Ha 3HaK
OKHO CUMTBIBAHMSI 3XOrpaMM AO/HKHO MPUHSTL BWUA, MPEACTABMEHHbIN Ha PUCYHKe
55
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 vorpamaa | -x

| 3xorpanuas -+ | @= 055 <157 Tpagureroucac v e

Zancs Bocmponsmencres

[m] woepoan ¢ v [ B (W ercmen [ 500] ms B ~ [ damonoaron

MOCTORHHAR 3ATMCH SXOT PAMME Fnorpan: 4 Vinvand JocalGocal_docs'naiadka 10\Documents\Tekflex_schograms_11052025_ 0938 trecha

Fxorpauna —— Sromanna noApodno __—— Pexertoprie @unerpe |

E
1000 uB

500m8 L = : /»\

TESEs

1000 2000 3000 4000

-50018 L

1000 uE

Hecrpofixa nranaropa ox
Progress - o x|

Hrerase suorparas

PucyHok 55. HenpepbigHoe cHumbigaHue axoepammab|

Mpn HenpepbIBHOM CUUTbLIBAHMM 3XOrPaMMbl AOIKHO BbIBOAUTLCS cooblieHne o
paboTe nporpamMMsbl B 3TOM pexxnme B Buae coobuenns «MOCTOAHHAA 3ATMNMUCH
OXOrPAMMbI», BbIBOAUTCA MOKa3aHUS CYETUMKA CUMTAHHBLIX 3XOrpamMM, YKasblBaeTCs
ajpec BpeMeHHOro XxpaHeHus 3xorpamMmM. BoiBoAUTCS WKana nporpecca

CumnTbIBAHME 3XOrPaMM OCTAHOBUTCS MOC/E HaXaTusl Ha KHOMKY El Mocne cunTbl-
BaHWA NoOCcneaHen axorpaMMbl 3anuch B dain 6yaeT ocTaHOBMEHa.

[ns BOCMpoOM3BEAEHNS 3XOrpaMM HeobXoAMMO HaXkaTb KHOMKY =, B MOSIBUBLLEM-
Csl OKHe BblbpaTb BocnpoussoauMbii damnn (PrucyHok 56).

[R—— x

Tedlex_echograrms 11052033,
Teidlex_ eehagrams.

Vs gaien | Teidler achograms 110

Pucyrok 56 — OkHo ebibopa ¢hatlina 01 ocripou3gedeHusi
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HaxaTb kHonKy OTKPbITh, BbIGpaTh Neproa 06HOBMEHUS 3X0rpaMM, yao6Hoe AN

npocMoTpa (Bpems 3aJ1aeTca B MUNMNCEKYHAAX) W HaXaTb KHOMKy ©

BOCNPOU3BEAEHNA HaXXaTb KHOMKY L
[na oTMeHbl peXxnMa C‘-IMTbIBaHMﬂ/BOCI'lpOM3Be,CI,EHMFI 3XO0rpaMMmbl HY>XHO NOBTOP-

, ANna OCTaHOBa

i
HO HaXaTb Ha KHOMKy |(HNM]|

2.4.15 MNMoBepka ToKa (pexum BbiBoAa hUKCMPOBAHHOIO TOKAa)

KoHcTpykuueit npeobpasoBaTensi NpeaycMoTpeHo (hopMUMpoBaHWe A0 ABYX Bbl-
XOJIHbIX aHANIOroBbIX CUrHaMoB OT 4 A0 20 MA. Ka)xabli BbIXOAHOW curHan opMupy-
eTcsl BblbpaHHOWM NoTpebuTenemM nepemMeHHom

YcTaHoBKa MapaMeTpoB BbIXOAHbLIX CUIHANIOB MPOM3BOAUTCA Ha BKNagkax «HART
MepemeHHast 1», «HART MepeMeHHasi 2», «HacTpoika HanMKaTopa».

BHewHuit Bug Bknaaku HART lMepemeHHas 1» npeacTaBfieH Ha pUcyHke 26

Ana poctyna K M3MEHEeHW0 NnapaMeTpoB HeobXoauMMO HaxaTb KHOMKy O6HOBUTH.

MepeMeHHble, KOTOpble (OPMUPYIOT aHanoroBble BbIXOAHbIE CUIHasbl, BbIBOASATCS
Ha nHAMKaTop M HOPMUPYIOT YeTbipe OCHOBHbIX HART-BbIxoaa (PV, SV, TV n QV) Ha-
3blBatoTCA BennuuHa 1 1 BennuumHa 2.

BenuunHa 1 — ocHOBHas nsMepsiemMasl Unu BbluncnsemMas nepemeHHas npmbopa;

BennunHa 2 — gononHuUTeNbHas U3MepsieMas Uin BbluMCsieMasi NepeMeHHas npu-
6opa.

BenuunHa 1 1 2 MoxeT 6bITb BbibpaHa U3 BbiNnagalowero Cnucka, npeactaBneHHo-
ro Ha pucyHke 57

PucyHok 57. OcHogHble nepemeHHbIe rpubopa

BbixoaHow curHan dopmmnpyetcs B ananasoHe ot 0 4o 100 % B COOTBETCTBUU C
YCTaHOBJ/IEHHbIMU NMpeaenamMu, Kak 3TO MoKasaHo Ha pucyHKe 28, NpornopumoHasnbHo
N3MEPEHHOMY 3HAYEHMUIO.

B psae cnyyaeB TpebyeTcs hopMupoBaHme (PUKCUMPOBAHHBIX 3HAYEHWU aHasoro-
BOr0O BbIXOAHOIO CUrHana npoussoauTtcs u3 sknagke «HART NepemeHHas 1» ¢ nomMo-
LWbIO Monen, NpeacTaneHHbIX Ha puUcyHke 58.

®opmupoBaH/e (PUKCUPOBaHHLIX TOKOB TpebyeTcs npu npoBepke aBTOMaTU3MpO-
BaHHbLIX CUCTEM yMpasneHns noTpebutens, npu noeepke npeobpasoBaTens WM WHbIX
cnyyasx.
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Hactpofxa Torosold netan

Mos=pka m 1 mMA

won 4 pal 763 =1 wop 20mA | 61760

PucyHok 58. OkHO ¢hopmuposaHUsi hUKCUPOBaHHBIX MOKOS.

3aaaHne hUKCMpPOoBaHHbIX 3HAYEHNIN BbIXOAHOIO aHanoroBoro cMrHana 1 npous-
BOAMTCS 3anucbio B nosie NoBepka BOCNPOM3BOANMMOrO 3Ha4eHUs1 ToKa, 3a4aBaeMOro
B MUISIMAMIMEpax.

Mocne 3anucK 3Ha4YeHUs cneayeT HaXkaTb KHOMKY coXpaHuTb. ChopMMpoBaHHbI
BbIXOZAHOM CMIHan Mocsie COXpaHeHUsl AOMMKEH YCTaHOBUTLCS Ha BXoAe NPUEMHMKA.
Mocne BkNOYEHUN BblAa4M (DUKCMPOBAHHOIO TOKA B MOJie COCTOSIHUS AOS/HKEH n3me-
HUTbCS pexxnm (PucyHok 59).

b 4

Hactpoiixn wsmepurens 7

OcHoBribie HECTDOMKA | Pacumpersie HACTPOAKH

SH

Bemnnsa 1 540.8 Pexum _ ebidayu
Bocrrinid 2 540.8 ghuKkcuposaHHoO20
Cratye moKa

PucyHok 59. OkHo OCHO8HbIe HacmpoUKU 8 pexxuMe 8bidayu (hUKCUPOBaHHO20 MOKa

Ecnu 3HauyeHus kpaliHux TokoB (4 u 20 MA) He COOTBETCTBYIOT YCTaHOB/IEHHbLIM
3HaYeHWsIM, OHW MOTYT 6bITb OTKOPPEKTMPOBaHbI MPU NOBEPKE U3MEHEHWNEM 3Haye-
HUI B nonax koA 4 MA u kop 20 MA.

[Onsa yBenMyeHns Toka KOA HY>XHO YBENUUNTb, AN YMEHbLUEHUS TOKa KOA, HY>KHO
YMEHbLNTb. BHECEHHbIE MU3MEHEHNS HYXXHO MNOATBEPANTL HaXkaTueM kHonkm Coxpa-
HUTb.

BHUMAHME! NONA KoA 4 MA U KOO 20 MA HUKAKOIO OTHOLWUEHUA
K YCTAHOBKE OUAIMA3O0HA YPOBHA HE UMEKOT! OHU NPEOHA3HAYEHDI
TONbKO AN KOPPEKTUPOBKU TOKOBOW NETNIN!

dopMupoBaHMe HUKCUPOBAHHBIX 3HAYEHWUI MO BbIXOAHOMY TOKY 2 NMPOM3BOANTCS
B OKHe, npeacTaB/ieHHOM Ha puUcyHke 60.

HART Mlepemeson
SH
Tlopesseraian 2 (Secondary Variablo) Doamssen - T
Bentansa 2 |fanerocms npogra v|  Mwssapa [ 0| Maxcuaym | 2000

2(Tor2) 2x

Bpems pemnoKDoB IR
BN (E—— Emiaeantiony 3] nos20ma 175 5

3adaHue ¢hukcu-
pOB8aHHbLIX MOKO8

ARTizpemennan | (Tor 1) |48 HART Mepeniesnan 2 (Tor 2) (¥ Hacrs

PucyHok 60. @opmuposaHue ¢huKcupo8aHHbIX 3Ha4eHUU mokKa ro ebixody 2

TOK MO BLIXOAHOMY CMrHany 2 npu Bbiaaye (UKCUPOBAHHLIX 3HAYeHW BblbMpaeT-
€Sl U3 BbIMAJAMOLWEro cnucka us 3Havennii 0, 5, 10, 40, 70, 95 n 100 % B none MNoBepka
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B MpoUEHTax AManasoHa ero BocrnpousBeaeHus. [nsa Bbixoaa M3 pexxmMa B Cnucke
HY>HO Bbl6paTb OTKIJI.

[nst npoBepkn paboTocrnocobHOCTHN B psiae ciydaeT TpebyeTcst oueHka cobcTBeH-
Horo noTpebneHuns 6noka anekTpoHHoro. OueHka cobcTBeHHOro notpebneHns npo-
M3BOAUTCA OTK/OYEHMEM YMpPaBNEHUS TOKOM 1 Bblgauyeli COOTBETCTBYIOLWIEW KOMaHAbI
13 nporpaMmmbl KoHdurypatop TIKOJSIEKC. [1ns 3TOro B MEHIO MporpaMmbl BblbpaTb
«HacTpoiika — OTK/IIOYMTb YrpaBneHMe TOKOM 1».

Dain  Bua Ha‘(‘rpo‘ﬁ‘m | Crpaexa
. - " Macrep racTpoitkn
o f“;’ BarpyanTs 2aE0ACKME HACTPOKN
O Hacp|___ COTPANITS K3k 3a80AcEye I Haxxamb 0nst omkroYeHust
@ H j:i::‘fﬂ“:‘:‘“°”“““ ynpasneHusi mokom 1
HUTE CNDPHBI yuacroK
e (Omerouuts ynpaenerme Toxkom 1 )~ Ha)Kamb OI'IH BKITIOYEHUS
‘ Brawoums ynpasnenwe Tokom 1 )
ynpasneHusi mokom 1
Beniruess 2 Mepesarpyzurs npuop

T

CobcTBeHHOe noTpebneHne Toka NpubopoB C BbIXOAHLIM CUrHANOM OT 4 40 20 MA
[OMKHO 6bITb He 6onee 3,5 MA. Ecnin cobcTBeHHOe noTpebneHre Toka NpeBbllaeT
yKa3aHHoe 3HayeHune, 610K 31EKTPOHHbIN peKOMeHAYETCS 3aMEHUTb.

[ns BKIOYEHWS ynpaBfeHUsi TOKOM crefyeT HaXaTb B MeHI0 mporpammbl BblbpaTb
HacTpoika — Bknountb ynpasneHue Tokom 1.

BHMMAHMUE! NPU PABOTE MO USB 3HAYEHME BbIXOOHOIO CUrHANA 1
YCTAHABJIUBAETCA 20 MA. YIIPABNEHUE TOKOM 1 NMPU PABOTE MO USB
OTKITHOYEHO!

2.4.16 BoccTaHOBNEHUe HaCTPOEK U3 3aBOACKUX
Mpw BbINyCcKe Npubopa Ha NpeanpuUATUN-U3rOTOBUTENE NOCNE BbINOSTHEHUS one-
pauuii HacTPOMKM NPOU3BOANTCS YCTAaHOBKA 3aBOACKOro HoMepa npubopa.

Konguryparop TOKONEKC (2.0.3.7) noaned dyrxusoran
®ziin  Bug | Hacrpoiikn | Cnpaexe

| | sl s , Bbibpamb ripu 3adaHuu
et pomn i“—':"— e — 3a800cko020 Homepa br1oKa
Cla 8 Hi 2 |

R 3/1eKMPOHHO20

1 ( 3agavnre cepniiHoro HoMepa
I_ I 3anemMHUTE ONDPHBIR y4acToK
OmenrounTs ynpasnerue Tokom 1

Bemieiea 1 2
Brarounms ynpaancine Taxom 1

Bemeisia 2 Tepesar pysute npibop

MNocne Bbl60pa YKa3aHHOro nyHKTa AOJHKHO MOoABUTbCA OKHO

& 3aganwe,. — m] x

3adamb 3a800ckol HOMEP
Copuiisa vawep rpu 3ameHe 6110Ka 3/1eKMPOH-
Hoe2o u3 komriniekma 3SUII

Ha)Kamb 0r15l coxpaHeHus 8 namsme ripubopa
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BHAMAHUE! B YCJIOBUAX IKCMNNYATALUUUN YCTAHOBKA 3ABOMCKOIO
HOMEPA MOXET NOTPEBOBATbLCA TOJIbKO MNMPU 3AMEHE BJIOKA 3NEK-
TPOHHOIO UNA NPU OLUMBOYHOWN 3AMUCU HOMEPA MPU BbIMNONMHEHUA
KAKMX Bbl TO HM BbINO OMEPALUKA C NMPUBEOPOM! HOMEP OOJIKEH CO-
BMAOATb C HOMEPOM, BHECEHHbIM B MACIMOPT NPUBOPA!

[nga BOCCTaHOBNEHUSA 3aBOACKUX HACTpOeK HeobXxoAMMO B MeHI0 rlpM6opa Bbl-

TL M/UUT «4arnvas2m4TL 29aDAR~ " »
6pa Kougurypatop TIKO/EKC (2.0.3.7) nonssil yrkumoran Kne HacTpouku».

®ain  Bug | Hacrporin |

Bbibpamb 05151 0ccmaHo8neHuUst
3a800CKUX Hacmpoek

Macrep i

Jarpyaums saEoACKie MACTROHIN

- O panITE KoK SARCATINE
CloHOBHbE HBETIN P i

SH

Bemeyea 1

3agavne cepuiHOro HoMEPa H

3anomMnuTe ONOPHBIA y4aCTOK

| |
Omentoumre ynpasnerie Tokon |

BintounTe ynpasnerme Tokom 1

Bemousia 2 | Mepesarpysuis npubop

HacTpoiku npubopa nocne ero KOHMOUrypmpoBaHUs B YC/IOBUSIX MOTpebuTens
MOXHO COXPaHWTb Kak 3aBOACKME, 3anMcaB UX B MaMsATb npubopa, HO 3anuMcaHHble Ha
NpeanpusTUM-U3roTOBUTESNE HAaCTPOWMKM Mocsie 3Toro 6yayT yaaneHbl.

[ns coxpaHeHus HAcTpoek B NamaTb npubopa, Kak 3aBOACKMX HeobxoauMMO B MyH-
KTe MeHto HacTpoliku BbibpaTb CoxpaHUTb KakK 3aBofcKue.

Konguryparop TOKONEKC (2.0.3.7) noaned dyrxusoran

aiin  Bug

A —i = Bbibpamb 05151 coxpaHeHusi
[ Sy sssoucre maz i

Hj-mimm;y HacmpoekK Kak 3a800CKUX

Ocrosrie Hac

SH

Bemeysiaz 1

Hacrposkm &

MacTep HacTpoiikn ‘

3aganne CEpUAHOTC HOMEDE H

Zanosnurs onopHii yuscrox
| |
OmenrounTs ynpasnenme Tokom 1
Brarounms ynpasaerne Toxom 1

Beninueiz2 | Mepesarpy=urs npubop

2.4.17 CocTosiHus npubopa

Mpn HopManbHOM (PYHKLMOHMPOBaHMM Npubopa B Mosie cTaTyca AO/MKHO 6biTb OK.

B npouecce skcnnyaTaumu npubopa MOryT BO3HUKHYTb Crefylolmne HeucrpaBHO-
CTW 1 NpeaynpexaeHns:

0 - BCE 0BHapy>XeHO OWMBOK HET;

1 - SNeKTPOHHbIN 6510K He UcrpaBeH (NPU KOPPEKTHOM 3XOrpaMMe HY>XHO npoBe-
pUTb YCTAHOBKY CTPO60OB U NOPOroB);

2 - 30HA He noaktoyeH (Npu KOPPEKTHOWM 3XOrpaMMe HYXXHO MPOBEPUTb YCTaHOB-
Ky cTpo60B 1 MOporos);

3 - CTepxeHb (TPoc) He noakntoyeH (Mpy KOPPEKTHOM 3X0rpaMMe HY>XHO rnpose-
pUTb YCTAHOBKY CTPO60B 1 MOpOoroB);

4 - Owunbka obHapyXXeHUs YpoBHEN OMOpHOro yyactka (kabens). MpoBepbTe ycTa-
HOBKY CTpO60B;

5 - Owwnbka 30HAA (NPU KOPPEKTHOM 3XOrpaMMe HY>KHO NPOBEPUTL YCTAHOBKY
cTpo60oB 1 NOporos);

11 - Owwnbka AMINEKTPUYECKON MPOHMLAEMOCTM cpeabl (HEBEPHO 3aAaHbl PEXMUM
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paboTbl, TMN 30HAA MW OTHOCUTENbHAsA AMANEKTpPUYEcKas MpoOHNLAEMOCTH);

12 - OwwmbkKa AN3NEKTPUYECKON NMPOHULIAEMOCTH rasa (HEBEPHO 3aaaHa Ananek-
Tpuyeckas NpoHMLAEMOCTb ra3a — He MoXeT 6bITb 6onbLue 2,0);

13 - manekTpuyeckasi NpOHMLAEMOCTb cpeabl He AomMKHA 6biTb paBHa Ananek-
TpUYEeCcKol NPOHULIAEMOCTU rasa;

14 - Owmbka nopora 5 (KOHeL, 30HAa — HEBEpPHbIN 3HaK);

15 - Owwnbka ycTaHOBKM MOPOroB;

21 - Owwnbka obHapyxeHusi ypoBHel (NPOBEPUTbL YCTaHOBKY MOPOroB);

22 - Owwnbka obHapyxeHus ypoBHSA ras-cpega (NpoBepuTb YCTaHOBKY MOPOroB);

23 - Owunbka obHapy>eHus ypoBHs pa3saena cpea (NMpoBepuTb YCTaHOBKY NOPO-
roB);

24 - Owwnbka napameTpoB (MpOBEPUTL YCTAaHOBKY MOPOroB);

28 - DNEKTPOHHLIN 610K He UCnpaBeH (BHYTPEHHSAS OLIN6Ka).

201 — Lnkn KOppeKTUpPOBKMW.

2.5 Hactpounka npeobpasoBartens C NOMOLWbLI MEHIK nNpudopa

2.5.1 O6LwmMe nonoxeHus.
B kaxxgom npubope npeaycMOTpeEHa YCTaHOBKa MECTHOIMO MHAuKaTopa. KoHdpury-
pUpOBaHUE n3aenus MoXXeT 6bITb BbINMOJIHEHO C €ro NOMOLLbIO 6€3 NMOAKIIYEHUS K

M3BM.
BHewHUn BMA MHAMKaTOpa NpeacTaBneH Ha pucyHke 61.

PucyHok 61. BHewHul 8ud br1oka uHukayuu

NHANKATOP MMEET YeTbIpe KHOMKM A8 BBOAA AaHHbIX W YNpaBieHnUs peXXMMoOM
MHANKALMN.
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«ESC» 6bix00 «ENT» 8600 0aHHbIX

«=» nepemecmumscs
8HU3, 8blHeCcmb

«+» nepeMecmumscs
ssepx, npubasums

PucyHok 62. OpeaHbi ynpasneHusi 6rioka uHOUKayuu

Mpy nopaye 3nNeKTPONUTAHWA WHAMKATOP AO/MKEH BKMOUMTbCA. Ha 3kpaHe nocne
BKJTIOYEHUA AO/IKHO NOSABNTHCA cooblueHve
[ = -

MepBbiit 3kpaH (CTapToBOE COOBLIEHWNE) COAEPXKUT

- HauMeHoBaHuWe npeanpusaTusa-usrotosutena (000 «UHBapa»);
- HauMeHoBaHwue npubopa (TIKPNEKC);

- Bepcua nporpamMmHoro obecnedenuns (1.2.5.54);

- KOHTpOJIbHasi CyMMa MeTPOJIOrMUYECKN 3HAUMMOM YacTu NporpaMMHoOro obecne-
yeHus.

Mocne 3arpy3ku npubopa BbIBOAUTCS IMaBHbIN 3KpaH, COCTOSALWMNI U3 ABYX CTPOK

usMepuTenbHoi uHdopmaumm (BenumunHa 1 M BennumHa 2) M CTpoka CTaTyca, coaep-
allas owmnbky 1 NpeaynpexaeHus.

Pexxum KOppeKkmuposKu
waea axozpaMmb|

BenuyuHa 1

Benu4yuHa 2

KoppekTupoBka LWwara 3xorpaMmbl NpoOM3BOAUTCA MPU NEPBOM BKJIKOYEHUU U 3a-
HUMaeT oT 2 Ao 5 c. MNpy HEBO3MOXKHOCTU AOCTMXKEHUS 3aAaHHbIX NapaMeTpoB KOp-
PEKTUPOBKM BbIXOAUTb M3 LIMKIIA C ownbkor (HencnpaBHOCTb 6/10Ka 3N1E€KTPOHHOI0).

KoppeKTupoBKa BbINOMHSAETCS NepuoanMyecku 3a Bpemst He 6onee 2-3 c. Ha Bpems
KOPPEKTUPOBKU Ha MHAMKaTope rnosenseTca nutepa K, npeacraBfieHHas Ha pUCYHKe
BblLLE.

Mocne 3aBepleHns umkna koppekTnposkn XKW npuobpetaeTt Bua:
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Mpubop MMeeT ABa OCHOBHBLIX PEXMMa OTOHpaXeHus:

- PEXMUM OTOBpaXKeHMs M3MEPEHHbIX BENYMH;

- PEXMM 0TOOPaKEHUSI 3XOrpaMMbl.

[na nepexoaa Mexay pexxmMmamy 0TOBpaXKeHUst HYXKHO HaXxaTb KHOMKY «+>» Un
&=-»,
DKpaH 0TObpaXeHus1 3XOorpaMMbl UMeeT BUA:

B pexxnme oTobparkeHns axorpaMmbl Ha MHAMKATOP BbIBOAUTCSA COBCTBEHHO 3XO0-
rpamma (Ha4yano oTobpaxkeHust 9XorpaMMbl COOTBETCTBYET nepexoay 2).

Ecnu Ha axorpaMmme npucyTCTBYIOT nepexoabl 3, 4, 5, OHU 0TOBpaXkaloTCs NUTEPON
HOMepa nepexofa M OTMEeTKOW 06 Mx OBHapy>XeHUW B BUAE BEPTMKANbHON CTPEsKM.
[ononHuTenbHO BbIBOAUTCS 3HAYeHME AaNbHOCTM A0 nepexoaa 3, eC/iv OH eCTb.

2.5.2 CTpyKTypa MeHo npubopa

CTpyKkTypa MeHio npubopa npeacrtaBneHa Ha pUCyHke 63.

[ns Bxoga B MeHio npubopa HaxaTb kHonky ENT, ans Bbixoaa — kKHonky ESC, B ToM
yncne Ansg BbixoAa M3 NogMeHo. [n1s nepeMelleHns No MnyHKTaM MeH UCMOoMb3yoT
KHOMKN + n -,

MeHI0 COCTOUT M3 Cneaytolmnx pasaenos:

- Unankauus;

- Hactpolika;

- NepemMeHHble HART;

- LUmcdbposoit Bbixoa;

- PecbnekTorpamma;

- O npubope.

BbibpaHHbIl
yHKM MEHIO

BbI6paHHbIN NMYHKT MEHIO MOACBEYMBAETCS MONY>XUPHBLIM LWPUGDTOM U yKasaTeneM.
[nsa Bxoaa pasgen HaxaTb KHonky ENT.
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2.5.3 Pazpgen UHamnkaumsa COCTOUT U3 MYHKTOB:

- Ctpoka 1 — BbI6Op BENMUYUMHBI B CpoKe 1 rnaBHOMO 3KpaHa;

- Ea. uam 1 — Bblbop eanHUUbl U3MepeHnst BENNYMHBI B CPOKE 1 rnaBHOrO 3KpaHa;
- CTpoka 2 — BbI6Op BENMUYMHBI B CPOKE 2 INaBHOMO 3KPaHa;

- Ea. uam 2 — BbIbop eanHUUbl U3MEepeHnsl BENNYMHBI B CPOKE 2 NIaBHOMO 3KpaHa;

| Ep.umz 2

EDCTpaugaig'

[na Bxoaa B MyHKT HaxaTb KHOMKY ENT.

Copepxummoe nyHkToB MeHto CTtpoka 1 n Crpoka 2 oauHakoBoe — Bblibop Mexay

- MNeps.. nepem. (PV);

- Btop. nepem. (SV),

3apnaBaeMbix B pasaene MeHto MepemeHHble HART. Te ke napaMeTpbl C TON Xe

TepMUHONOrMel 3aaatoTcs B pasaene Hactpoiika nHankauumn nporpamMmbl KoHduUry-
paTtop TOK®JIEKC.

Crpoka 1

Nepe.nepen.(PV}

Copep>kuMoe NyHKToB MeHto Ea. usm 1 u E4. nam 2 ognHakosoe U COCTOUT U3 eaun-
HUL U3MEPEHUSI BENNYUHBI COOTBETCTBYHOLLEN CTPOKK (MM, M, cM, %, °C 1 UHoe).

MN3MeHeHne napaMeTpa Npon3BOAMTCS HaXXaTMEM KHOMOK + WM -, Moc/e n3MeHe-
HUS HaXxxaTb KHonky ESC.

Mocne Haxatuns kHonku ESC gomkeH MOSIBUTHCS 3KpaH:

CoXpaHuTe 7

[ns Bbibopa HaxaTb KHOMKY + UK -, 3aTeM HaxaTb ENT.

BHUMAHUE! BbIBOP U COXPAHEHUE NMAPAMETPOB, A TAKXXE NEPEME-
LLEHWE NO MEHIO NMPOU3BOAUTCA NO ONMUCAHHOMY BbILLE ANNFTOPUTMY!

2.5.4 Pazpen Hactpoika cOoCTOUT U3 NYHKTOB:
- Tun 30HA3;

- Pexxum paboThbi;

-L Y3, mm;

- e, rasa;
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- €, XXMAKOoCTH;
- basoBoe cmeleHue.

MyHKT Tun 3oHaa — OTKPbITbIN (CTEP>KHEBOW, TPOCOBbIV UMW KOAKCUASIbHbIN C He-
3aMKHYTbIM KOHLIOM), 3aKPbITbI — KOAKCUMaNbHbIN C 3aMKHYTbIM KOHLIOM, ABYXTPOCO-
Bbll, [ABYXCTEPXHEBOWN, CTEP)KHEBOW C YCTAHOBMEHHBIM MeXAy CTEPXHEM W KOPMyCOM
pe3epByapa 3aMblkaTesnieM. Bol

MyHKT PexxuM paboTbl — YpOBeHb (M3MepeHUE TOJSIbKO OAHOW BENYMHBI — KOHTPO-
nmnpyeTtcs Tonbko nepexon 3), YposeHb, 'PC (M3MepeHne AByX BEMYMH — KOHTPOn-
pyetcs nepexoa 3 u 4).

L ""|3, MM — A/IMHa YyBCTBUTEJIbHOIO 3JIEMEHTA (,CU'IFI N3MEHEHUA BETNYUHDBI HaXXaTb
ENT)

M3MeHsieMbIli pa3psii NOACBEYMBAETCSl ykasaTesieM. V3aMeHeHune MONoXeHUs yka-
3aTens KHOMKOW «—». 3MeHeHWe 3HayeHus pa3psiaa KHOMKOM «+» (TOMbKO B CTOPOHY
yBenuueHns). [nsa coxpaHeHusi HaxaTb KHonky ESC, B OkHe coxpaHeHus BblibpaTb
KHOMKOW + MSIN - COOTBETCTBYIOLMIA MYHKT U HaxxaTb ENT.

€ rasa — OTHOCUTeNbHasl AnasieKTpuyeckas NPOHMLIAEMOCTb ra3oBoin dasbl. [ns
6ONbLUIMHCTBA NPUMEHEHWIA YyCTaHaBnuBaeTcs paBHbiM 1,0. [ns cneumanbHblX MpuMe-
HEHMN yCTaHOBKa OMMcaHa Mpy OMNWCaHUM pasfenia OCHOBHblE HACTPOMKM MpOrpamMMbl
KoHdurypaTtop TOK®JIEKC.
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€ XWNOKOCTU — OTHOCUTESNIbHAs AM3MIEKTPUYECcKas MPOHMLIAEMOCTb N3MepPsSIEMO
cpenbl (BepxHel cpeabl). Mpu U3MepeHMM BEPXHErO YPOBHS XOPOLLO NMPOoBOAsiLLEN
XXMAKOCTU 3HAYEHME yCTaHaBnmBaeTca 6onblie 14. Npu nsmepeHnn BepxHero ypoBs-
HS 6€3 KOHTPOoNS KOHLA 30HA4a YCTaHaBIMBaeMoe 3Ha4YeHne AO/MKHO OTInYaTbCs OT
1,0, HO MOXeT 6bITb YCTAHOBAEHO MPOM3BOJIbHO. NS ANINEKTPUKOB 3HaYeHne yCTa-
HaB/IMBAETCA B COOTBETCTBUM C PEeKOMeHAAuMsAMK, W3NOXKEHHbIMM B pasgene 1.4. lNpu
M3MeHeHUn pexurMa paboTbl Ha namepeHne YpoBHS n ypoBHs 'PC ycTtaHaBnmMBaeTcs
no ymonuyaumio 2,0, HO MOXeT 6blTb YTOYHEH BKJIIOYEHMEM peXunMa aBTOMATUYECKOro
N3MepeHUst OTHOCUTENbHON ANNEKTPUYECKON NMPOHULI@EMOCTH 13 NporpamMmmMbl KoH-
durypaTtop TIK®DJIEKC npu ycTaHOBKe 3HavyeHus nopora 5, otanyHoro ot 0 MB.

B HMHAROCTH

BasoBoe cMelleHMe — BefMUKMHA, onpeaensieMasl Kak pa3HOCTb MexXay ASIMHON
30HAa 1 6a30BOM BbICOTOM pe3epByapa. basoBoe cMelleHne NnpubaBnsieTcs K u3Me-
PEHHOMY 3HAYEHWUIO [AanbHOCTM W CNYXWUT AN MPUBS3KW HYNs pe3epByapa K HyneBoW
oTMeTKe npubopa (Hyneeon oTMETKON Npubopa SBASIETCS NpuBasiovHast MiIoCKOCTb
NPUCOEeANHUTENIBHOMO 3/1IEMEHTa. BennumHa MoXeT 6bITb Kak NMOJTIOXXUTENBbHON, Tak U
oTpuLaTENBHON.

bazoBoe CWEUEHME

2.5.5 Paspen lNepemeHHble HART cocTOMT U3 NYHKTOB:

- Meps.. nepeM. (PV) — nepeMeHHasi, popMupytoLLast TOKOBbIN BbIXOAHOM curHan 1;
- Btop. nepeM. (SV) — nepeMeHHas, dhopMupyioLLasi TOKOBbLIN BbIXOAHOW curHan 1.
37U >xe NepeMeHHble SIBASOTCA NepBUYHON U BTOPUYHON nepemeHHon HART.

Btop. nepemM, (¥}
biiepe.nepew. {PY)
Etop.nepem. (¥}

MyHkTbI MepB. nepem. (PV) n Btop. nepeM. (SV) cocTosiT n3 pa3aenos:
- BennuuHa;

- lnanasoH;

- Bpems gemndurpoBaHus;

- Tok aBapum.
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BenuumHa — BbI6paTb NepemMeHHyto, hOpMUPYIOLLYO TOKOBbLIN Bbixoa 1. Bbibupa-
€TCs M3 nepeMeHHbIX: YpoBeHb; YposeHb PC; danbHOCTb npoaykTa; AanbHocTb PC;
TonwwmHa cnos; TemnepaTypa; AMnaunTyda 3; AMnnutyaa 4; AMnnvtyaa 5; TapupoBa-
Hue.

- AnanasoH — 3agaetcs MMHUMYM 1 MakcMMyM Anana3oHa BOCMpou3BeAeHMe TO-
KOBOrO BbIXOAHOIO CMrHana no BbixogHoMy curHany 1 (Mep.. nepeM. (PV)) n Bbixoa-
HOMY CurHany 2 (BTop. nepemM. (SV)).

Bpems aeMndupoBaHus — criaxusatolwmii GUALTP MO BbIXOAHOMY CUrHany, 3aia-
€Tcs B CeKyHaax oT 0 po30c.

Tok aBapum — 3Ha4YeHue BbIXOAHOI0 aHasoroBOro curHana npu obHapyxeHumn 6s1o-
KOM 3/1EKTPOHHBbIM HEUCMNPABHOCTU, MOXET NPUHUMaTL 3HayeHus: >21 MA; <3,8 MA,
3aMOpO3UTb MOC/IeAHee 3HaYeHue.
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2.5.6 Pazgen LiucdpoBon Bbixoa

COCTOUT U3 CieayoWwmxX MyHKTOB:

- CkopocTtb obMeHa — 3agaeTcs ToAbko Ans npubopoB c BbixogoM RS-485 (nmo
yMonyaHumio yctaHasnmeaetcs 19200 6ut/c);

- CeTeBoM aapec — 3apaetcs ot 0 go 255;

- HART uHTepdeiic — oTkoueHre LndpoBoro uHTepdeiica.
: S s

2.5.7 B paspgene Pednekrorpamma npov3BoaMTCS HAcTpolika cTpo6oB, Nosioros,
yCTaHOBKa NamsiTv NMoMeX, TO CTb BCE OCHOBHbIE OMepaLMm C 3XxorpaMMoit npubopa.

Pazpen coctout u3 cnegytowmx nyHkToB: Mopor yposHs; Mopor MPCNQ

Nelopor K3

CT1p0ob ypoBHS

CTtpob N'PC

Ctpob K3

OunbTp BHY;

OUIbLTP NOMEX.

HacTpoiiky uenecoobpasHO BbINMOMHATL B Cleaylowel nocneaoBaTe/lbHOCTU:
onpefenuTb, Kakue nepexofbl HY>XHbl nNpyu paboTe (415 HEUCNONb3yeMblX NepexofoB
NOPOrN HY>HO YCTaHOBUTb 0 MB), HacTpOUTb CTPObbI, HACTPOUTL NMOPOroB.

Bbibpatb nyHKT CTpo6 ypoBHsi, HaxaTb kHonky ENT, BbibpaTb BBecTu Ans BBOAQ
umdpoBoro 3Ha4yeHus, BoibpaTb Mo rpadumky ans onpegeneHuns ctpoba no axorpam-
Me, ANns NoATBeP>xAeHNs BbiIbopa HaxaTb KHOMKy ENT.

Ll o

i-ﬂl._ .
Mpun BbIbOpe BBECTU AOMKHO OTKPLITLCS OKHO BBOAA YWC/IOBOMO 3HAYEHWs
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CTpob ypoBHE
: _

61300

Mpu BbiGope Mo rpadomky nocne HaxaTusi AO/MKHO MOSIBUTLCA M306paXkeHue 3Xo-
rpaMMbl C BEPTUKasIbHbIM MapKepoM.

i1

228 val:-280,7

Mpn yctaHoBke CTpo60B M MOporoB rpaduk oTobpa)kaeTcs OT HyNeBOro Mepexo-
na (3oHavpytowero mMmnynbca). Mapkep oTMeYeH KypcopoM, NMepeMelleHne Mapkepa
OCYLLECTB/ISIETCA KHOMKaMN «+>» 1 «-», [1na ycTaHOBKMN cTpoba Heobx0anMO KHOMKaMm
«+>» U «-» YCTaHOBUTb KypCOp B HY>XHOe MosoxeHne (Ha MUMHUMYM nepexoaa 2), HaxaTb
kHornky ENT. Haxatune kHonkm ENT AOMKHO yBeENMUMTb Maclitab oTobpakeHust axo-
rpammbl.

Zoom

KHoMKaMu «+» U «-» YTOYHUTbL YCTaHOBKY Kypcopa WM HaxaTb KHonky ESC ans Bbl-
Xofla U3 pexuMa MacluTabupoBaHUs 3XOrpamMMbl, 3aTeM HaxaTb KHomky ESC ewe pas,
AO/DKHO MOSIBUTLCA COOBLLEHME O COXPaHEHWM W3MEHEHWMM, CNEAyeT BblibpaTb HYXXHbINI
NYHKT (COXPaHATb UM HET) U NOATBEPAUTL BbIGOP HaxaTneM KHomku ENT.

CoxpanuTe 7

HET [ |

PekomeHpauuun no ycraHoBke cTpoboB anst nepexonos 3 (cTpob ypoBHs), 4 (cTpob
'PC) n 5 (ctpob K3) npuBeaeHbl B COOTBETCTBYIOLLEM pasgerne onucaHus KOHDUrypu-
poBaHusi npubopa ¢ nomowbio nporpamMmbl KoHdwurypatop TIK®JIEKC. Hactpoiika
cTtpoboB 'PC n K3 ocyliecTBnsieTcs aHanormyHbeiM cnocobom. B 6onbluMHCTBE Cnyya-
eB CTpobbl 3, 4 1 5 MOXHO yCTaHaBNMBaTb OAMHAKOBbLIMMU.

[na ycTaHOBKM NOPOroB HY>HO BblibpaTb NYyHKT lNopor yposeHb (nepexoa 3), No-
por 'PC (nepexopa 4) nnm Mopor K3 (nepexoa 5).

Heuncnonb3yemble B paboTte nepexofbl ycTaHoBUTb 0 MB C nomouwbio nyHkTa Bee-
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flopor ypoBHR
¥

+0 060650

3HaK MEHSIeTCA HaXaTWeM Ha KHOMKY «+», paspsif MEHSETCA HaXaTueM Ha KHOMKY
&=,

To4yHOe 3a4aHme nopora OCyLLeCcTBAsSETCA B MyHKTE MeHIo NMopor ypoBHs, Mopor
I'PC, NMopor K3 no rpacuky, nepexoioM B COOTBETCTBYHOWMIA NyHKT Mo rpacduky.

Mocne BbIbOpa MyHKTa M HaxaTtust KHomMkM ENT fo/mKHO nosiBUTBCS M30bpaxkeHue
3XOrpaMMmbl 1 BEPTUKANbHBLIN Mapkep. KHOMKaMU «+>» U «-» yCTaHOBWUTb BEpPTUKabHbIN
MapKep Ha UCKOMbIl Nepexos U HaxaTb KHorky ENT.

i
L r-‘v: T e Sy

o0 1392 val:B8.6

Mocne HaxaTna kHonkn ENT AomkHO HpOVIBOVITVI yBENNYEHNE MaclwTaba 3XOrpaMmbl.

Zoom

—_— P T P

b} 1‘.""
{
:-::\VSSIE val:66. 4

YCTaHOBWUTb Mapkep Ha HapacTaloleM ¢poHTe nepexofa MONOKUTENbHOM Monsp-
HOCTU M Ha cnafatoweM ¢poHTe mnepexoAa OTpvuAaTeNbHOW MOMSPHOCTM MPUMEPHO Ha
ero cepeauHe, HaxaTtb KHonky ESC, HaxxaTb kHornky ESC noBTopHO. B OkHe coxpaHe-
HUA BblibpaTb COXpaHATb MU HET U HaXxaTb KHoMKy ENT.

2.5.8 Hactpoiika punbTpa nomex (NamsTy NoMex) OCYLLECTBISIETCS YCTAHOBKOM
Hayana v KoHua dunbTpa.

faHeL
b Havano
BoHEL

YcTaHoBKka rpaHuvy, unbTpa ocylecTsnserca no rpacduky. BeilbpaTe nyHKT Hava-
N0, HaxaTb kHonky ENT, no rpadwuky nepemelleHveMm Kypcopa YCTaHOBUTb Tpebye-
MYI0 rpaHuuy cdunbTpa HakaTb KHOMKY ENT, ecnn TpebyeTcsi YyTOUHWUTb MOSOXEHMWe
Kypcopa, HaxaTb kHoMKy ESC, coxpaHuTb rpaHuuy (unbTpa B OKHE COXpaHeHus na-
pameTpa.
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AHaNOrnyHbIM CNOCcobOM YCTaHOBUTL KOHeL, (hubTpa MOMex.
Pasgen O npu6ope COCTOUT U3 CrieayoWwmnX NyHKTOB:

- UHdopmaums;

r-YCTaHOBKa 3aBOACKMX HaCTpOeK;

Mpu BLIBOPE NyHKTa U HaXkaTus KHomku ENT AoshkHa NosiBUTLCSA MHopMaums o

BEpPCMM NPOrpaMMHOro obecneyeHnss n 3aBoACKOM HoMep npubopa.
I

Mpu BbIGOPE MYyHKTa YCTaHOBUTbL 3aBOACKUE HACTPOMNKM, NMOCIE HAXKATHS KHOMKK

ENT npoucxoauT 3anvck B NamMaTh Npubopa HacTpoeK, COXPaHEeHHbIX Ha Npeanpus-
TUN-UBrOTOBUTENE.
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2.6 Bbibop 6apbepa 6e3onacHOCTU

MpeobpasoBatenu ypoBHs TIKOJIEKC MMEOT BCTPOEHHbIN UCTOUYHMK 3MEKTPONUTAHUS
C LWUMPOKMM [MAnNa3oHOM BXOAHbLIX HanpsbkeHwuid (oT 12 go 36 B). WCTOYHMK OTAENEH OT
BXOAHbIX Leneln BCTPOEHHbIM AWOAHbIM GapbepoM. BHyTpeHHMe eMKocTu 6s10Ka
3NeKTPOHHOro npeobpa3oBaTtenst AOMNOHUTENBHO 3a/IMTbl KOMMAYHAOM.

YcTaHoBeHbl MapaMeTpbl MCKpobe30nacHOCTH

Ui = 30 B;
Ii = 101 MA;
Pi = 0,9 Br.

CpeaHuit Tok noTpebneHns npeobpasosaTens ucrnonHeHus LIC 28 MA npu HanpsikeHun
anekTponuTaHmMsi 24 B M cpeaHeil MoWHOCTM 672 MBT. OpHako Mpu  BKIOYEHUU
3MIEKTPONUTAHMSA MNPOUCXOAUT KpaTKOBPEMEHHOEe MoBbleHne Toka Ao 50-60 MA, uTo npu
HOMMHANIbHOM  HAMPSH>KEHUM  SNIEKTPONUTAHUS HEU3OEXHO npuBeAeT K MNPEBbILLEHUIO
MaKCUManbHOW MowHoctn 0,9 BT, yKkasaHHOM B MapaMeTpax Wckpobe3onacHoro
obopyaoBaHusi.

Ans  npuMeHeHust MckpobesonacHblX npeobpasoBaTenei  ucnosnHenuss LUC B
cootBeTcTBMMM € n. C2 TOCT 31610.22-2022 TpebyeTcs MNpUMEHEHNE WCTOYHMKA
3NEKTPONUTAHUS C JIMHEMHON MM TpaneLueBUAHON XapaKTEPUCTVKOW BbIXOAHOM Lenu unm
HEB3pbIBO3ALMLLEHHOMO WUCTOYHUKA MNWUTaHWUS, AOMOSIHEHHOrO MaccuBHbIM - HapbepoM
6e30MmacHOCTU. PacyeT BbIXOAHOW MOLIHOCTM MCTOYHMKA MpUM 3TOM MPOU3BOAUTCS MO

dopmynam:

Fnax = 0,25 Uy xly

Prax =025Uqgx1, (Ans U, >0,5xUg), nnu

max

Prmax =U, ":.DTQ ~Ugy)/ R (ana U, <05 KUQ);

NS NMHENHOW 1 TpaneLeBUaHON XapaKTEPUCTUK COOTBETCTBEHHO.

WCTOYHMKM C  MNpSIMOYrOSIbHOM  BbIXOAHOM — XapaKTEPUCTUKOW  MPUMEHSITL  ANS
npeo6pasoBaTeneit ucnonHeHus LIC He gonyckaeTcs.

Takum  obpa3oM,  BO3MOXHO  npuMeHeHne  GapbepoB  6e3onacHocTM €
XapaKTEPUCTUKAMMU:

Uo < 30 B;

TIo < 101 MA;

Po < 0,25x30x101 = 0,757 BT;

MoryT 6bITb BbibpaHbl crieaytolme 6apbepbl 6€30NacHOCTH:
Bapbepbl cepun JIMA-400 (JIMA-402-A202, 29,5B, 89 MmA, 655 MBT)
00O JleHnpoMaBTOMaTUKa;

85

PBT.407629.001 P3/MpeobpasoBatens YpoBHS paavoBOIHOBbIN BOMHOBOAHLIA TOKPIEKC
Bepcus 13 / nionb 2026



Bapbepbl cepum Vickpa (UCKPA-AT.03, 29,2 B, 66 MA, 494 MBT) KO OBeH;
MACCUBHbIN BAPBEP MCKPO3ALLMNTBI KOPYHA-M742 OO0 CT3HJIN
Bapbep KA5311Ex-00 KoHTpABT
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2.7 Mopsaaok yCTAHOBKU M MOHTAaX

2.7.1 Mpn MoHTaxe npeobpaszoBaTenen HeobxoaMMO PYyKOBOACTBOBATLCS AeM-
cTeyloWmMMM paBuUMaMn yCTpoWUCTBa anekTpoyctaHoBok (MY3), NOCT 31610.11 u Ha-
croawmmMm PI.

BHUMAHMUE!

PE3EPBYAPbI, NPEOHA3HAYEHHBIE OJ1A YCTAHOBKWU B HUX NMPEOBPA-
30BATEJNIEA BO B3PbIBO3ALWMULEHHOM UCNONTHEHUU, AOJXKHbI BbITb
3A3EMIJIEHbI. MTPEOBPA30OBATEJIN NOCIE YCTAHOBKU UX B PE3SEPBYAP
OOIMKHbI BbITb 3A3EMJIEHbI CO CTOPOHbI BTOPUYHOW AMMNAPATYPbI
NOTPEBUTENA!

2.7.2 Mpwn Bbibope npeobpa3oBaTens Hy>XHO OLEHUTb MakKCMMasbHYHO TeMnepa-
TYpy N3MepsieMol cpebl, MMHMMAlbHYIO TEMMNEepPaTypy M3MepsieMon cpeabl, Makcu-
ManbHoe paboyee AaBrieHe U3MepPSIEMON Cpeabl, KOPPO3MOHHYIO aKTUBHOCTb N3Me-
psieMoi cpefbl, BA3KOCTb Cpefbl, BO3MOXHOE Ha/lMumMe BKIOYEHUIN U 3arpsisHEHUI.

Ocoboe BHMMaHWe cneayeT obpallatbh Ha MakCMMarbHYO TeMnepaTypy nusmeps-
emMoi cpeabl. cnonHeHne npeobpasoBaTtens creayeT BblbupaTb B COOTBETCTBUN C
MaKcuMMarbHol paboyelt TeMnepaTypoin uamMepsieMon cpeaon.

Ocoboe BHMMaHMe Hy>xHO obpallaTb Ha MakcuManbHoe pabouee AaBneHue u3Me-
psiemMoli cpeabl. MakcumarnbHoe paboyee AaBrieHne U3MEPSIEMON Cpeabl B pe3epBya-
pe He AO/MKHO NpeBbIWaTb MakcMManbHoe paboyee gaBneHmMe naMepsieMon cpeabl B
COOTBETCTBUM C UCNOSIHEHNEM NpeobpazoBaTens.

MaTepwuan norpy>aemom 4acT npeobpasoBaTensi AO/MKEH 6bITb CTOMKMM K BO3-
OeNCTBUIO U3MepsieMon cpefbl.

Mpu BbIGOpEe wCNonHeHuss Matepuana YNJOTHEHWS MPOXOAHOro W30nsTopa creay-
eT obpallaTb BHMMaHWE Ha CTOWKOCTb MaTepuasna K BO3AEWCTBUIO M3MepsieMOM cpeapbl.
MaTepuanbl YNAOTHUTENbHbIX 3/1EMEHTOB MOryT 6biTb: EPDM — 3TuneH-nponuneH-au-
€HOBbIN Kayuyk, FKM — dTopkayuyk (Viton), FFKM — nepdTtopkaydyk (NEOFTON,
Kalrez, Perlast, Chemraz, Simriz, Markez, Trelleborg), TEG — TepMopacLUMpeHHbIA rpa-
du.

Cnepyet obpalatb BHUMaHME Ha TEMMEPATYPHYO CTOMKOCTb MaTepuana yrnsioT-
HEHUS.

[Ona namepeHus BepxHero ypoBHSI U YPOBHS pa3fgena Cped YMCTbIX FOMOreHHbIX
cpen, a Takxke cpej C Manon oTpaXkaTeNlbHOM CNOCOBHOCTLIO LienecoobpasHo BbiGn-
paTb KOaKcuasibHble YyBCTBUTESNbHbIE 3/IEMEHTLI, Kak Hanbornee YyBCTBUTENbHbIE.

Ecnn namepsiemas cpefa nMeeT BK/IHOYEHUS, CKIIOHHA K HasMMNaHuio, Lenecoo-
6pa3Ho BbIGBUpaTb CTEPXKHEBLIE U TPOCOBbLIE AATUYMKM.

2.7.2.1 TpocTpaHCTBEHHOE MOJIOXKEHME Mpeobpa3oBaTesien Npu MOHTaXxe Bep-
TukanobHoe. He ponyckaeTtcs yctaHaBnmBaTb Npeobpa3oBaTtenun, paboyme 30Hbl YyB-
CTBUTENbHbIX 3/IEMEHTOB KOTOPbIX PacrnosioXXeHbl B MeCTax, rae BO3MOXHbl MOCTOSIH-
Hble 3afieraHusl M3MepsieMon cpeabl, 0bpasoBaHWe BO3AYLIHbIX MNpoboK. [lonyckaeTcs
yCTaHOBKa npeobpasoBaTeniel ropu30oHTasIbHO C WM3rMBOM YyBCTBUTENBHOrO 3MeMeH-
Ta B BEPTMKaJIbHOW MSIOCKOCTU, HO paanycC U3rnba YyBCTBUTENBbHOIO 3/1EMEHTA A0-
XeH 6bITb He MeHee 150 MM, pgomkHa obecrneumBaTbCA KOHCTPYKTMBHAS LIENOCTHOCTb
Aatymka npu mnsrmbe.

2.7.3 [lonyckaeTcs U3MeHeHWe ANWHBbI AaTyuMka B Mnpouecce MOHTaXa.
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N3MeHeHMe ANVHbI TPOCOBOr0 YyBCTBUTENBHOIO 3/1IEMEHTA CrieAyeT BbIMOSHATb
cneayolwmMm 06pasoM. OTKPYTUTb YCTAHOBOYHbLIE BMHTHI KpEMieHusl rpy3a, HOXOBKOM
WM UHBIM MHCTPYMEHTOM OTpe3aTb TPOC A0 HY>KHOro pa3Mepa, YCTaHOBUTb MPy3 Ha
TPOC, 3aKpenuTb ero YCTaHOBOYHbIMW BUHTaMU. YBENNUYUTb AJIMHY TPOCa BO3MOXKHO
COEIHUTENBHOWN BTYNKOW UM CBApPKOM.

M3MeHeHne AJIMHbI CTEPXXHEBOro YyBCTBUTEIbHOIO 3/1IEMEHTa NPOU3BOANTCS OT-
pe3koit. BO3MOXHO YyBeNMUEHWEe ASIMHbLI AaTuMKa CBApKOM WM C MOMOLbIO pe3bboBoii
BTY/IKM HaKpyuYMBaHUEM AOMOMHUTENBHON CEKLMN.

M3MeHeHne ANnHbI KOAKCManbHOro YyBCTBUTENbHOIO 3/IeMEHTa BO3MOXKHO. [Ans
yMeHbLUEeHUS ANuHbl TpebyeTtcs:

- OTKPYTUTb HUXHIOW (DUKCUPYIOLLYIO Faiiky U CHSATb 3aMblKaTesb;

- OTKPYTUTb KOAKCUasnbHbI 3N1EKTPOA. B kauecTBe pbluara MO)KHO MCMOMb30BaTb
NoboM CTepXXeHb MOAXOASLLEro AMAMeTpa, BCTABNSAS €ro B H6OKOBOE OTBEPCTUE KOak-
CManbHOro 3NeKTPoaa;

- OTpe3aTb LEHTPanbHbIi 3N1EKTPOA A0 HYXHOrO pasmepa;

- METYMKOM Ha 5 Hape3aTb Ha KOHUE anekTpoaa pesbby anuHoi 15-20 mM;

- npou3BecT cbopky B 06paTHOM nopsake.

2.7.4 OgHUM U3 BapuaHTOB YCTAHOBKM AaTyuMKa $SIBASETCS YCTAHOBKA CTepXXHEBbIX
M TPOCOBLIX NpeobpasoBaTenein B Tpyby AMaMeTpOM He MeHee 25 MM C YCTaHOBKOW
LIEHTPYIOWMX KOMEL, WMCKIIIOYAKOWMX KacaHWe 3/eKTpoda BHYTPEHHEN CTEHKM Tpyobl.

2.7.5 [lonyckaeTcsa ycTaHOBKa KOaKCUManbHbIX YyBCTBUTENbHbLIX 3/1EMEHTOB K CTeHe
XOMyTaMu. PaccTosiHMe yCTaHOBKU HE MMEET 3HAYEHUS.

2.7.6 [JonyckaeTcsa KpensieHne CTepXXHEBbIX M TPOCOBbIX AATYMKOB XOMyTaMu K
cTteHe. Mpn 3TOM XOMyTbl AO/MKHbI 0becrneymBaTb 3M1EKTPUYECKYIO M30NSALUMNIO LEH-
TpanbHOro 3M1eKTpoAa OT Kopryca pe3epsyapa. PaccTosiHMe A0 CTeHKM pe3epsyapa,
W3roTOBJSIEHHOrO U3 MeTanna, A0/MKHO 6bITb B COOTBETCTBUM C Tabnuvuen 4

Tabnuua 4

Paccrosinme oo 0O61beKTbl SKCNyaTauum NMpuMmeuaHune
CTEPXHSA, MM

[OMKHO 6bITb  UCKOYEHO

He MeHee 50 [nagkue npoBoAsine NOBEPXHOCTU KacaHne CTEPXHS Mnn Tpoca
CTEHKM

HeopgHopoaHas oTpaXatowas
MOBEPXHOCTb C BENMYMHOW He-
04HOpPOAHOCTU [0 25 MM

Tpy6bl, NonepeyHble nepeknaavHbl nu-

He MeHee 150 4
HEWHbIM pa3MepoM MeHee 25 MM

Tpy6bl, NnonepeyHble nepeknagvHbl u-
He MeHee 300 HelHbIM pa3MepoM MeHee 75 MM, 6eToH-
Hble NepeKpbITUs

2.7.7 TopsAAaok ycTaHOBKM npeobpa3oBaTtenen:

- HY>XHO MpOBEPUTb TUM NPUCOEAMHUTENBHOMO brliaHua, TEXHONOrn4yeckme npu-
coeanHeHunst Nnpubopa n NpUcoeanHUTENbHOro nNaTpybka AOMKHbI COOTBETCTBOBATL
Apyr apyry. YCTaHOBKa U MOHTaX nNpmnbopa A0/KHbI 6biTb BbIMOMHEHbI NPABUIIBLHO.
Kpbilwa pe3sepByapa He A0/HKHA AedopMmnpoBaTbCs Noa BeCcoM rnpeobpasosaTtens.

- 06e3XMpUTL MOBEPXHOCTM Mpeobpa3oBaTenss 3TUIOBLIM CMMPTOM M HAcyxo Mpo-
TEPETD;

- YCTaHOBUTb NpeobpazoBaTenb B pe3epByap U 3aKpenuTb B COOTBETCTBUN C TU-
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MOM KpenneHus;

- 0Cnabutb BUHTbLI duKcauumn 6noKa 31eKTPOHHOro, NOBEPHYTb Kopnyc 6noka
3NEeKTPOHHOro Tak, 4Tobbl obecrneunTb Hanbonee yaobHoe nonoxxeHue Ans NoAKIo-
YeHUs NPOBOAOB, HACTPOMKU U YTEHUS AaHHbIX Ha MHAMKATOpe.

BHUMAHME! HE PACMOJNIATANTE NPUCOEOUHUTENbHbIA NATPYBOK
BJIN3KO K TPYBAM HAJIUBA. NMPU HAJNIMBE HEMNOCPEACTBEHHO HA CEH-
COP MOrYT BO3HUKHYTb OLUMBEKN UBMEPEHUA!

Mpu HeobxoanMocTu cneayetr U3SMEHUTb cnocob Hanvea wnm YCTAHOBUTb OTpaXa-
foLLMIA 3KpaH Anga yCcTtpaHeHusa nonagaHus M3Mep$|eMOVI cpeabl Ha '«-WBCTBMTeJ'IbeIﬁ
2J1EMEHT.

- ¥ o [

W N 4
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Tpeb6oBaHusA K NpUcoeaMHUTENbHbIM NaTpy6kam

PekoMeHayeTcs (0CO6EHHO AN CTEPXKHEBBLIX M TPOCOBbIX YyBCTBUTE/bHbIX 3M1e-
MEHTOB) He AenaTb BbICOTy naTtpybka 6onblie ero gnametpa.

Bo3moxHa ycTaHoBKa npeobpaszoBaTtens npu anuHe natpybka 6onblue ero aname-
Tpa, HO Npu 3TOM TpebyeTcs creumnanbHas ero HacTpolka.

x
"W
¢
Wnnnum

h »
iig = h<ed L.
S '\/ /

He gonyckaeTcs rnpyv MOHTa)ke KacaHUs YyBCTBUTENbHOIO 3/1EMEHTa CTEHOK na-
TpybKa MAn ero OCHOBaHWUS. 3TO MOXET BbI3bIBaTb OLUMOKY U3MEPEHMIA.

S

Fea = B
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LOHT)

1]
"
n
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OTnoxeHus npoaykTa. MNpoaykT (0CO6EHHO CbiMyunii) MOXET HakannBaTbCs B
nonocTn naTtpybka, 4TO MOXET NpPMBECTM K OCNabneHunio M3MepUTEeNbHOro WUMMynbCa.
CrneayeT BbIMOSHATL YCTaHOBKY NpMbopa TakuM 06pa3oM, UTobbl pa3Mepbl NMosiocTen
661511 MUHUMANbHbBIMU.

B cny4dae, ecnu HET BO3MOXKHOCTU 060MTUCL 6€3 Takmx NnonocTen, To apdekT ot
HaKoMeHNst NPOAYKTa MOXHO 0CMabuTb HAaCTPOMKOW CTPO6OB M MOPOroB.
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TpocoBble ceHcopbl. BCTaBnsasa ceHcop B pesepsyap, CleayeT yAepXuBaTb ero Haj
NaTpybKoM Ha BbiCOTe He MeHee oAHOrO 1 M BO M3bexaHue nepervba TPOCOBOrO CeH-
copa.

BHUMAHUE! NEPErMB TPOCOBOIO CEHCOPA HE JOMYCKAETCA!

any \
Y5 Al
o Peo cpih
: _— ﬂ/—\

i I’

TpOCOBLIA CEHCOP AO/MKEH MPAMOSIMHENHO BUCETb B €MKOCTM, FPy3 He AO/MKEH Ka-
caTbCsl [1Ha, TPOC(TPOChbl) AO/MKEH AOCTATOYHO [aneKo HaxoAWUTbCA OT APYruX O6bek-
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TOB, HanpuMmep, MeLlanku, YTobbl He MPOMUCXOAUNO €ro 3anyThiBaHUS WAM Mepekpyun-
BaHUsI.

W

KOHCTPYKTUBHbIE 3/1EMEHTbI, PAcnosIOXXeHHbIE PSAOM C CEHCOPOM, MOTYT BIUSITb
Ha TOYHOCTb M3MepeHwusl. MpucoeauHWTeNbHBIM NaTpybok npubopa AOCMKEH pacrnona-
raTbCs Ha MaKCMMasIbHOM PacCTOSIHMM OT TaKMX KOHCTPYKLUMI, Kak 0 o6orpesatoLme
TpyObl UNN 3MEEBUKN, MECTa PE3KMX U3MEHEHUI CEYEHUSI B EMKOCTSIX UM BbIHOCHbBIX
KOJTIOHKaX, 3/1EMEHTbl CTbIKOB CTEH W KpeneXHble KOHCTPyKuuu (OMopHble 6anku, ycu-
NIeHHble WBbl N T.I'I.), HeOﬁpa6OTaHHble CBapHble WBbl, MEPHbIE N YCMNOKOUTESIbHbIE
Tpy6bl.

MpeobpazoBaTtenb B Npouecce paboTbl reHepMpyeT 3MeKTPUYECKOe nose BO Bpe-
MSl U3yYEeHUSI UBMEPUTENBHOMO UMIMybca. Ha 3To none o4YeHb CUSIbHO BAUSIIOT Jlto-
6ble, pssAOM pacnonioXXeHHble 06bEKTbI (MEeTaNIMYECKUE), KOTOPbLIE MOMYT 0CNabuTb
NN NCKa3nTb CUTHAN.

B HeKOTOpbIX Cyyasix EAMHCTBEHHbIM PELLEHVMEM SIBASIETCS YCTaHOBKa npubopa B
BbIHOCHYO KOJIOHKY WJIM YCNOKOUTESbHYIO Tpyoy.

OpHako, Heo6xo0AMMO 06paTUTb BHMMAHME Ha TO, YTO CTEHKM BbIHOCHOWM KOJTOHKM
WM YCNOKOUTENIbHOW TPY6bl A0MKHBI 6bITb BEPTUKASIBHBIMU, POBHBIMU U M1aAKUMU,
He UMeTb HEe3auyMLlEeHHbIX CBApHbIX LUBOB W BbICTYNOB, ANl COXPaHEHUS! MOLLHOCTM WM-
nysibca M TOYHOCTU U3MEPEHMSI.
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Heo6xoamMmoe cBo60aHOE NPOCTPAHCTBO BOKPYF CEHCOPOB: AJ1S CTEPXXHEBbIX
(TpOCOBbIX) UYYBCTBUTE/bHBIX 3/IEMEHTOB B paauyce He MeHee 300 MM, ANA ABOWHbIX
CTep)Hel (TpocoB) B paauyce He MeHee 100 MM, ANs KOAaKCWMAJNIbHbIX CEHCOPOB He
HOpPMUPYETCS.

BHUMAHMUE! CINEAYET PACNOJIATATb CEHCOP HA BOJ1bLLOM YOAIE-
HUN OT PA3JINYHbIX BHYTPEHHUX OBBEKTOB! B MNPOTUBHOM CITYYAE
BO3PACTAET PUCK BO3HUKHOBEHUA OLLNBEOK U3SMEPEHUNA!

KoakcuanbHble UYyBCTBUTESIbHbIE 3/IEMEHTbI MOMYT yCTaHaBNMBaTbCA 6/IM3KO K
Mo6bIM 06bEKTAM UM CTEHKAM EMKOCTU, TaK KaK 3MeKTPOMarHUTHbIA UMMNY/bLC pac-
NMPOCTPaHSAETCS TOSIbKO BHYTPW 30HAa. OHaKo NPUMEHEHME 3TOr0 CEHCopa OrpaHu-
UMBAETCS TOJNIbKO YNCTbIMU XUAKUMU (HE BA3KMMM) NPOAYKTaMK, KOTOPbIE HE KpU-
CTaN/IM3YIOTCA M HE coaep KaT YacTuL, OCAXKAAIOLLMXCA HA €ro BHyTPEHHUX CTEHKAX.
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YcTaHOBKa HECKOJIbKMX NPUGOPOB Ha OAHY €MKOCTb.

CTep)KHEBbIe N TpOCOBblE 4YyBCTBUTENIbHbIE 3/1EMEHTbI CNeAyeT YCTaHaB/IMBaTb Ha
PaccTosiHMN He MeHee 1 MeTpa Apyr OT Apyra, YTobbl 36exaTb B3aMMHOIo BINSHNS
WX 3/1EKTPOMArHUTHbIX MOMEN.

PaccTosiHne Mexay KoaKCWManbHbIMU CEHCOPaMU HEe UMEET 3HaueHus.

B kadecTBe NpuMMepa Ha pMCyHKax nokasaHbl ABa npubopa, YCTaHOBMNEHHbIE psi-
[OM: C TPOCOBbIMM CEHCOpaMu (CNeBa) U C KoakcMabHbIMU ceHcopaMu (cnpasa).

94

FPBT.407629.001 P3/MpeobpasoBartenb YpoBHS paavoBOHOBbIN BOMHOBOAHLI TOKPIEKC
Bepcus 13 / ntonb 2026



i =
e ™ /I | \
He MeHee : [
1 mempa
\ y

MNpuMeHeHMe Ha XUAKMX NPOoAYyKTax

Ecnm XMAKUA NpOAyKT MEepeMellMBaeTCs MeLankon WAM uMeeT TypByneHTHoe co-
CTOSIHWE, TO MOXET MPOU301TM 3rné ceHcopa. Cneayet usberatb U3rmba ceHcopa!

B NpoTMBHOM Cny4yae BO3PACTaeT PUCK BO3HUKHOBEHUS OLIMOOK MpU WU3MEPEHMSIX.
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CneayeT ycTaHaBnuBaTb npeobpasoBaTesib NPUEOP Kak BO3MOXHO Aasnblue oT
NCTOYHMKA BO3HUKHOBEHUS Typ6yeHTHbIX BO3MYLLEHWIA. B criyyae Heob6xoanmMocTu
cneayeT 3aKpenuTb KOHELL CEHCOopa Ha AHE C MOMOLLbIO CTSXXKHOW MydThbl, Fpy3a Uiu
WHBIM COCO60M, UTO6bI OH HE MOT OTK/TOHUTLCS OT BEPTUKANIbHOIO MOJIOXKEHUS.

—
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MpoAaykTbl ¢ NeHo Ha NOBEepPXHOCTU

Mpy HaNMuMKM NeHbl Ha NOBEPXHOCTU NpoaykTa (0COB6EHHO 3/1EKTPONpPOBOAHOMN)
MOXET NoTpeboBaTbLCS YCTaHOBKA NpMbopa B YCNOKOUTENBHOM Tpy6e UM BbIHOCHOM
KOJIOHKE.

Xupkue HedpTenpoayKTbl

Takue NpoayKTbl MOTYT XpaHUTbLCS B pe3epByapax C «MJaBatowen» Kpbien. B
3TOM cny4ae npmbop ycTaHaBNMBAETCH B yCnokouTesbHble Tpybbl ¢ cobnoaeHmem
OENCTBYOWMX B JAHHOM pPernoHe HOpM 1 NpaBusl TEXHUYECKOW 3KCrTyaTauuu.

Pe3epByapbl C KpbIllaMyU U3 LieMeHTa

[vameTp yCTaHOBOYHOIO OTBEpCTUS AO/MKEH 6biTb 60Mblie ero TOMAWMHBI.

Ecnu 3To NpaBunio BbINOSHUTL HEBO3MOXHO, TO YCTaHaBMBaMUTe nNpuéop B yriy-

611eHne, Kak NoKasaHo Ha MPaBOM PUCYHKE.

q

(e, =

e
LT

YcnokouTtenbHble prﬁbl

Mcnonb3oBaHWe yCnoKoUTENbHbIX TPY6 pekoMeHayeTcs Anst ceayowmx npuMe-
HEHWIA:

- B C/lyyasix, KOrAa HEBO3MOXHO BbIMOSHUTb PEKOMEHAAUMM MO MpaBWIbHOWM YCTa-
HoBKe npunbopa, HanpuMep, Takmue Kak pacCTosiHME OT CTEH UM BHYTPEHHUX KOH-
CTPYKUMIA B EMKOCTU;

- B pe3epByapax C «MnaBaloWwyMmn» KpbllLamu;

- N8 NPOAYKTOB C MEHON Ha MOBEPXHOCTH;

- B €MKOCTSIX C 6bICTPO nepeMellatoLleiics cpeaon.

96

FPBT.407629.001 P3/MpeobpasoBartenb YpoBHS paavoBOHOBbIN BOMHOBOAHLI TOKPIEKC
Bepcus 13 / ntonb 2026



MpaBuna ycTtaHOBKA NPMGOPOB B YCNOKOUTENbHbIX TPy6ax

YcnokouTenbHble Tpybbl A0/MKHbI 6bITb BbINOMHEHbI M3 3/1€KTPONpPOBOASALLErO Ma-
Tepuana.

CTeHKkn ycnokouTenbHbIX Tpy6 A0/MKHbI 6bITb POBHLIMU W rNagkmMMun (LLepoxoBa-
TOCTb NOBEPXHOCTW He AO0/MKHA npesbiwaTb £ 0,1 MM). AnameTtp Tpybbl HE AO/MKEH
n3MeHaTbCa 6onee, yeM Ha 1 MM

Mepdopaunsa aomkHa 6bIThb Bbile MakCMManbHOro ypoBHs B3nuBa. pu nsmepe-
HUW YPOBHSI FOMOIEHHOM >XXMAKOCTN AOCTAaTOYHO OTBEPCTUS B OCHOBAHMM YCMOKOW-
TenbHOM TPy6bl. ECi Ha NOBEPXHOCTM M3MepsieMOoi cpeabl HET MeHbl, TO A0CTaTou-
HO NMPOCBEPUTbL OTBEPCTUS MO NPSIMON JIMHUW BAOMb YCMOKOUTENbHOW TPY6bl. Mpn
HanuuMm pasgena cpea OTBepCTUs AOMKHbI 6bITb AOBO/IBHO MasnbiMU U Ha 60bLIOM
paccTosiHuM Apyr OT Apyra.

PekoMeHayeMbIN AMAMETP YCMOKOUTENBbHOM TPybbl A0/KeH 6biTb He MeHee 50 MM.

PesepByapbl C «nniaBaloWMMM» KpbilaMmyM 06bIYHO MPUMEHSIOTCS B HedTexuMuye-
CKOM NPOMbILWEHHOCTU. MpuUBOpbI YCTAHABAMBAKOTCS B YCMOKOUTENbHBIX Tpybax.
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BbIHOCHbIE KOJIOHKM MPUMEHAIOT B TeX C/lydyasx, Koraa CIMIIKOM MHOTO PasfiMyHbIX
06HEKTOB BHYTPU €MKOCTM, YCTAHOB/IEHbI MELLasKM.

K ycTraHoBKe MpuBOpOB B BLIHOCHBLIE KOJIOHKW MPEdbsBsOTCA Te e TpeboBaHus,
4TO U B YCMOKOUTESNbHBIX TPy6ax. PEKOMeHAyeTCs yCTaHaBAMBaATL NaTpyoKy MUHK-
MasibHO BO3MOXHOW BbICOTbI.
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Cdepunyeckune emMKkocTu
M3MepeHMe YpPOBHSI XXMAKOrO rasa — 3TO TUMMYHBLIA Cly4Yall NPUMEHEHWS BOSTHOBO-
OHbIX NpeobpasoBaTenel ypoBHS.

Mpubop AO/MKEH yCTaHaBMBaTbLCSA Ha BeplUMHe eMKOCTU. Ecnn BeplivHa eMKo-
cTn uMmeeT GopMy naTpybka (ntoka), cneayeT ycTaHaBnmMBaTb NpuMbop Ha HambosblieM
pPacCTOSIHMM OT €ro CTEHOK.

TpeboBaHMsi K YCTaHOBKe

HeobxoanMo TwaTeslbHO 3a3eM/isiTb pe3epByapbl, TPY60npoBoAb! AJ1s1 3arpy3ku
NPoAyKTa U TEXHOMOMMYECKME NPUCOeaNHEHUS NpUEOPOB.

MoTpebuTenb HECET OTBETCTBEHHOCTb 3a@ 3aLUMTY 3/IEKTPOHHbLIX KOMMOHEHTOB Npw-
60pa OT BO3AEWCTBUS pa3psaAoB CTAaTUYECKOro 3/1eKTpUYECTBa.
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Mpu n3BnevyeHnn ceHcopa BO3MOXXHO NOpa)keHne nepcoHana pa3psaaom ctatnye-
CcKoro anektpuyectsa. Cneayer 3a3eMNsaTb CEHCOP nepes ero U3BfiedeHnemM.

2.8 Ucnonb3oBaHue usnenus

2.8.1 NMopgknroyeHne 6110Ka INEKTPOHHOTO:

- OTKPYTWUTb KPbILIKY KabenbHON KOpOobKu;

- OTKPYTWUTb 32XKMMHYI0 Taiiky KabenbHoro BBOA;

- HaZleTb Ha Kabenb 3aXUMHYIO raiiky;

- BCTaBUTb Kabenb CBA3M B KabenbHblii BBOA;

- NOAKIOUNTL >KUJbl KAabens B COOTBETCTBUM CO CXEMOW MpUNIOXeEHUs B;
- HAKPYTUTb KPBbILKY 6510Ka 3MEKTPOHHOrO;

- YNJIOTHUTL Kabenb B KabenbHOM BBOJE, 3aKPYTMB 3a)KUMHYIO raiky.

2.8.2 NpepBapuTenbHas HacTpoWka npeoGpasoBaTtens.
BbinonHuTb KOHMUryprpoBaHue npeobpasoBaTesist O4HUM U3 cCNocoboB, ONncaH-
HbIX B COOTBETCTBYIOLWMX pasgenax.

BHUMAHMUE!
NPU BKINIOYEHUU NPEOBPA3OBATEJIb MO AHAJTIOTOBOMY BbIXOAHOMY
CUTrHANY KPATKOBPEMEHHO ®OPMUPYET CUIHAI1 O HEUCINTPABHOCTMU!

Mpy BKIIOYEHMMN SMEKTPONMUTAHUS HA MHAMKATOP BbIBOAATCA cneayowme coobuye-
HUS:

- HAMMEHOBaHWEe  MpeanpUATUS-U3roTOBUTENS;

- HauMeHoBaHue npeobpasoBaTens «lpeobpasoBaTens ypoBHS TIKDJSIEKC»;

- Homep Bepcun MO B dopmaTe «Version XX XX XX.XX»;

- KOHTPO/IbHasi CyMMa MeTPOnornyeckn 3Haummon yactm Mo.
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B npeobpaszoBaTtene peanv3oBaHO W3MEHeEHVME pexuma uHaMKauun B pabouem pe-
KUME, OCYLLECTBNSIEMOE HAXATUEM KHOMOK «-» N «+>». [py Ha)kaTum NpoUCXOAWUT CMeHa
pexxmMMa nHanKauum:

- BennumHa 1 n BennunHa 2;

- 3Xorpamma.

Bxoa B MeHo npubopa ocyLecTBNSeTCs HaxxaTueM KHomku «ENT». Haeuraums no
MEHIO OCYLLECTBNASIETCS KHOMKaMM «-» N «+>». MNepexoa K coaep>XMMOMY MEHIO OCYLLEeCT-
BNSIETCSA NMOBTOPHbLIM Ha)aTUeM KHOMKM «ENT».

OnuncaHne MeHI0 NpuBedeHO B COOTBETCTBYIOWEM pasfene.

2.8.3 lNpu nocTtaeBke nsgenue npeaBapuTesibHO HaCTPOEHO, NpPU BBOAE B 3KCMya-
Taumio TpebyeTcs BBOA TapMpOBOYHOM Tabnnubl, AManasoHoOB U3MepeHuii u dbopmu-
pOBaHUS BbIXOAHOIO CUrHasna, BBOA eANHUL, U3MEPEHUN.

2.8.4 Npun ycTaHOBKe npeobpasoBaTerisi B pe3epByap Nocne nepBoro BKIOYEHNS
crnefyeT HaCcTpouTb cneaytollee:

- BblbpaTb BUA M3MEPSIEMOW BEIMYMHDI;

- BblbpaTb eavHuuy usmMepeHus:;

- YCTAHOBUTb AM3NEKTPUYECKME NPOHNLAEMOCTH cpea (ra30BoM N BEPXHEN XKUA-
KOCTH);

- YCTaHOBUTb CTPO6bI M Moporn (MCrnonb3yeMble N HET);

- YCTaHOBUTb MUHMMasbHbIA M MaKCMMasbHbI U3MEpsieMble YPOBHY;

- YCTAHOBWUTb TOK aBapwuu;

- YCTaHOBUTb FNy6UHY dunbTpaunmn BbIXOAHOrO curHana (Bpemsi aemnduposaHus);

- YCTAHOBUTb (DUNBbTP AETEKTOPA;

- OCYLINTb pe3epsyap;

- YCTAHOBUTb FpaHu1Lbl NamMsaTK NOMeX;

-MPOBEPUTL OTCYTCTBME HA 3XOrpamMMe MELLAOLWMX OTPaXXEHUI MOC/E BKIOUYEHUS
bunbTpOB;

- B3/IUTb XWAKOCTb, YCTaHOBUTb noporu 3 u 4;

- BbIYMCINUTD OTHOCUTENbHYIO AUINEKTPUYECKYIO MPOHMLAEMOCTb.

2.8.5 [1na obecneyeHus cBa3m C NnpeobpasoBaTesieM MOXHO MCMOAb30BaTh Mnpe-
obpasoBaTtenb MHTepgelica HART-USB. HART-MoAeM MOXHO MOAK/IOUYMTL Mapari-
NENbHO KNeMMaM 3M1eKTponuTaHns (Npu yCOBUM HanuumMs COMPOTMBIIEHUST Harpy3Ku
NpUeMHMKA), a MOXKHO nocneaoBaTesnbHO.

2.8.6 B npeobpa3oBaTene npegycMoTpeHa peanmsauuns anroputma, HasblBaemas
aHanM30M KOHUA 4yBCTBUTENbHOro anemeHTa (Pexxum C). MNpu notepe curHana, oT-
paX>XeHHOro OT YPOBHS XXMAKOCTU, pyHKUMS No3BoNnsieT npeobpasoBaTento Moaenm
CMpPOrHO3MpoBaTh 3Ha4YeHNe YPOBHS Ha OCHOBaHMM CUrHasa KoHLa 30H4a 1 aHanusa
BpeEMeHM pacrnpocTpaHeHus curHana. Ha pacnpocTpaHeHue curHana BAMSIET AM3MIEK-
Tpuyeckasi MPOHMLIAEMOCTb Cpeabl, MOSTOMY CUrHas, NMPOXOASUMIA BAOSb BOIHOBO-
[a, 3a4ep)KMBAETCS Ha BENNYMHY, NMPOMNOPLMOHasIbHYIO 3HAUYEHUIO AMU3NIEKTPUYECKON
npoHuuaemocti. OTCnexuBass MONOXeHue (3aepXXaHHOro) CurHana KOHUA YyBCTBU-
TENbHOrO 3MEeMEHTa W 3Has AM3MEKTPUYECKYl0 MPOHMLAEMOCTb Cpedbl, MOXHO BblYWC-
JINTb 3HAUYEHUE YPOBHS.

BHMMAHMUE! ONUCAHUE ANNTOPUTMOB U CNOCOBOB MNMOJIb30OBATE/b-
CKOW HACTPOWKU NPEOBPA3OBATENS NPUBEQEHO B COOTBETCTBYIO-
LNX PASOENAX PYKOBOOCTBA MO 3KCIMNYATALUN!
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2.8.7 B nmpouecce akcnnyataumm npeobpasoBatesib He TpebyeT HenocpeaCcTBEHHO-
ro ob6cny>xmBaHus.

2.8.8 Mpu 3kcnnyataumu npeobpasoBaTenell TpebyeTcsa npoBefeHMe nepuoanye-
CKOM rnoBepku. MeXnoBepOoUYHbIli MHTEPBa COCTaBIsSIET:

- 1 roa - ans npeobpasoBaTenel ¢ npeaenaMm AornyckaeMon abcontoTHOM Mo-
rpewHocTn He 6onee + 3 MM;

- 3 rona - ans npeobpasoBaTenei ¢ npeaenaMm AonyckaeMoin abcontoTHOM no-
rpewHocTtu 6onee £ 3 MM;

-3 roga - ans npeobpasoatenen, paboTatolmx nNpy U3BLITOYHOM AaBneHun (Kpo-
Me paboTaloLMX C COKMKEHHbIMU rasamm).

2.8.9 Npwu akcnnyaTtaumm npeobpasoBatenu obecneunsaoT N3MEpPEHNe YPOBHS C
MOrpeLIHOCTbI0, OFOBOPEHHOM MpU 3aKase C yY4eTOM OrpaHUYEeHU, NpeacTaBieHHbIX
Ha pucyHkax 63 n 64.

<18mm
<2mm

>=2mm
I I | <18mm

W3mepsiemas cpena nposoaswas
UyBCTBUTEALHHA SAEMEHT KOQKCHAALHBIA
B obaacTu L2<8@ MM norpewHocTb He HOpMUpYeTCs

L

<18mm | - o <iBmm

<2mim

>-2mm
<1@mm

Wsmepsiemas cpena OWSAEKTPUK
YyBCTBMTEALHHA 3AEMEHT KOAKCHAAbHLIA
B obaactn L2<80 mm u L3<50 MM NOrpewHocTb He HOpMUpYyeTcs

PucyHok 63. lNpedenbi donyckaemoli abconomHou noepewHocmu npeobpasogamerns ¢
KOaKcuasibHbIM Yy8CcmeumesibHbIM 3/1eMeHMoM
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<15um
<2

Msmepsiemdsi cpemd Mposomswas
UyBCTBUTEALHHA AEMEHT cTepxeHs (Tpoc)

>-2uM

\

<1emm

B o6aacti L2<18@ MM norpelwHocTs He HOpMMpyeTcs

L

12 Toawul lioow | 13

<15mu
<2u

M3mepsiemas cpena OW3AEKTPUK
UyBCTBMTEALHHA 3AEMEHT CTepxeHs (Tpoc)

>-2um

<15mm

B obaactu L2<16@ MM u L3<50 MM MOrpewHocTb He HOpMUpYyeTCs

PucyHok 64. lNpedernbi donyckaemol abconomHou noepewHocmu rnpeobpaszosamerisi ¢
MmpOCoBbLIM U CMEPXXHE8bLIM Yy8CMEUMEebHbIM 351EMEHMOM
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2.9 Bo3MOXHbl€ HEMCNPABHOCTU U MEeTOAbl UX YCTPaHeHUsA

2.9.1 Bo3aMOXHble HeucnpaBHOCTU NpuBeAeHbI B Tabnuue 5.

Tabnuuya 5

HavmeHoBaHue Heuc-
NMPaBHOCTU, BHELLHEE
nposiBIEHNE U aonoJs-
HUTEJIbHbIE NPU3HaKnN

BeposiTHasi mpuynHa

Cnocob ycTpaHeHus

Mpume -
YaHue

3HayeHne BbIXOL4HOrO
CcUrHana meHee 3,2 MA

HenpasunbHoe noa-
KSKO4eHne

lMpoBepuUTb Hanuuume 31eKkTpo-
nuTaHus;

MpoBepuTb Lenn Ha 06pbIB.
BO3MO>XHO HapylleHa LenocT-
HOCTb BHYTPEHHWUX COeAMHEHWI
B Koprnyce 6/10ka 3N1eKTPOHHOIo
BO3MOXHO HapylleHa LenocT-
HOCTb Lenel 3aluTbl N1EeKTPO-
nuTaHus npeobpasosaTens

MpuBectn
B  COOT-
BETCTBME
CO CcxeMmoM
npumno -
XeHus B

3HayeHne BbIXOAHOro
curHana 3,8 MA. Ha
3ajaHue durkenpo-
BaHHOro TOKa He pea-
rupyeT. Moakno4vaeT-

HenpasunbHas Ha-
CTpolika  TOKOBOIO
BbIXOAA.

[poBepuTb NpaBUbHOCTL 3a-
AaHna  koadduumneHtTos dop-
MUPOBaHUSA TOKOBOrO BbIXOAA.
BoccTaHOBUTbL HacTPOWMKWM TOKO-
BOI0 BbIXoAa

CTBUTENbHOMY 3Hauye-
HUWIO YPOBHS, HO Haxo-
ONTCS B AManasoHe oT
4 no 20 MA

ca no HART.
BbixoaHOW curHan He | HenpaBuibHas KOH-
COOTBETCTBYET  [JeW- | purypauust TokoBoro

BbIXOAa.
HenpaBunbHas  Ha-
CTpo/ika MNOporos w
cTpobos

3HayeHne BbIXOAHOro
CUrHana He N3MeHSseT-
Csl, HO HaxoauTcsl B Au-
ana3oHe oT 4 go 20 MA

Owwnbka nsmepurtens,
TOK aBapuu yCTaHOB-
NeH — 3aMopo3uTb
nocnegHee.
YCTaHOBNEH peXUM
BblAauun urkenpo-
BaHHOro Toka

MNpoBepuTb pexuM  Bblaayu
durKecnpoBaHHoOro Toka. [Mepe-
3arpy3uTb aneKTponuTaHue.
MpoBepuTb oOWKBKN n3MepKn-
Tens. MNpu HeobxoaMMOCTU Ha-
CTpOUTb CTPO6bLI 1 NOpOrK

3HayeHne BbIXOOHO-
ro curHana ot 21,8 go
22,3 MA

Owwnbka mnsmeputens,
ToKa aBapumu YycTa-
HOBNEH 21 MA.

MpoBepuTbL HAaCTPOIKy cTpo60B
1 Noporos

Tok noTpebnenusa 60-
nee 22,3 MA, HO He 60-
nee 23 MA

Het BcTpoeHHoro MO

O6HoBwuTb MMO.
3aMeHUTb 610K 3MEKTPOHHbIN

Tok notpebnenuns
6onble 23 MA

HapyweHa uenocTt-
HOCTb Lienen 3auThbl
3M1EKTPONUTAHUS.

3aMeHUTb 610K 3MEKTPOHHbIN
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210 Mepbl 6e3o0nacHOCTU NPU 3KcnyaTauum

2.10.1 MCTOYHMKaAMM OMNacHOCTM Npu  3KChnyaTaumm npeobpa3oBaTenemn
ABNSIETCS 3MEKTPUUYECKUI TOK U AaBNEeHNE N3MEPSIEMON Cpeabl.

2.10.2 BesonacHOCTb 3kcnnyaTauum obecneynBaeTcs repMETUYHOCTLIO Npeobpaszo-
BaTesns N HAAEXHOCTbIO ero KpensieHns npyM MOHTaxe Ha obbekTe.

2.10.3 Mepen neMoHTaxeM npeobpasoBaTeneil HeobxoAuMMO  CHU3UTb
OaBneHne B pe3epByape A0 aTMOCHEpHOro, OCyWWUTb €MKOCTb (CHU3UTb YPOBEHb
XXNAKOCTU HMXKE PacronoXXeHUs YyBCTBUTENbHOIO anieMeHTa npeobpasosaTens).

2.10.4Mepepn noaknioyeHneM npeobpaszoBaTens K UCTOYHUKY 3MEKTPONUTaHUS
NMpoOBEPUTb HAAEXHOCTb 3a3eMJIEHUS.

2.10.5 [leficTBUA B 3KCTPEMAsbHbIX CUTyaLMsX

2.10.5.1 Martepuanbl U NOKPbITUS, MPUMEHSIEMbIE MPU U3rOTOB/IEHMM Npeobpa3osa-
Tenewn, He MoryT 6bITb UICTOYHUKOM MoXapa M He NOAAEP)KMBAKOT rOpPeHME.

2.10.5.2 Tpwu cobniogeHnn NpaeBma 3KCrislyaTauuu, NpuBeAeHHbIX B HACTOsILLEM
P3, npeobpasoBatenM He MOryT O6blTb WCTOYHMKOM BO3HMKHOBEHWS aBapWIMHOM
cuTyaumm.

2.10.5.3 T[py BO3HUKHOBEHUWM 3KCTPEMAsbHbIX CUTyaUWi Mnpu 3KCrnsyaTtauuu
npeobpasoBaTesieil, HanpuMmep, MNpU MPEBbIWEHNN MaKCUMManbHOro paboyero
[JaB/ieHusl, HeobxoAMMO [AeMCTBOBaTb COMMAcCHO WHCTPYKUMSIM, TMPUHSTBIM B
3KCMNyaTUpYoLWwen opraHmMsaumum.

2.10.5.4 Tpu akcnayaTaumm npeobpasoBaTernie Bce AENCTBUSI, COBEPLUAEMbIE
C npeobpazoBaTensgMm UM MUX COCTaBHbIMM 4YacTamMu (Npuem-nepenada wusgenus
rnpu 3KCcnjyaTaumn, CBEeAEHUS O XpaHEeHUW, KOHCepBauMM W pacKoHCepBauuu,
NepMoanYeckoM KOHTPOSIE OCHOBHbIX TEXHUYECKMX XapaKTEPWUCTUK, HEMCNPABHOCTSX MpK
aKcnyaTtaumm) HeobxoauMMO BHOCUTbL B COOTBETCTBYHOLLME pasgesbl nacnopTa.

BHUMAHMUE!
3ANPELLAETCA 3KCMNYATALMUA NMPEOGPA3OBATENEN MPU HAPYLLE-
HWU FrEPMETUYHOCTU YNNOTHEHWUIA!

BHUMAHMUE!
3ANPELLAETCA 3KCMNYATALMUA NMPEOGPA3OBATENEN MPU HAPYLLE-
HWUN LENOCTHOCTU 3A3EMJIEHUA PESEPBYAPA!
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3 TexHMnYecKkoe obcnyXxXuBaHue usagenus

3.1 HapgeXxHOCTb M NpaBWiIbHOCTb paboThbl NpeobpasoBaTernien MoXeT 6biTb obe-
crieyeHa npw ycrioBMM ero aKcnayaTauum CorsiacHo Hacroswemy P3.

3.2 K TexHuueckoMy o6cnyxuBaHuiO npeobpasoBaTeneil AOMycKaloTcs nuua, ume-
lowmne HeobxoamMyo KBanmdukaumto, obyyeHHble MpaBuIaM TexHWMKM 6e30macHoOCTU
N M3yuYMBLUME WHCTPYKUMIO NO TexHuKke 6e30nmacHOCTM, YTBEPXAEHHYID B YCTAHOBIIEH-
HOM nopsiike pyKOBOACTBOM 3KCMyaTaUMOHHbIX Clyx6, 1 n3yymslume HacToswee P3.

3.3 Mepuoanyeckas nosepka npeobpasoBaTens MOXXET Npom3BoanTbca 6e3 ae-
MOHTa>a 4yBCTBUTE/IbHOIO 3JIEMEHTa C obbekTa 3KcnlyaTauumn C NoOMOLWbIO TEXHO-
JIOMMYECKOr0  YYBCTBUTENIBHOrO 3n1eMeHTa. KOHTpOnb MCMpaBHOCTU  YyBCTBUTENBHOMO
a/1eMeHTa OCYLeCTBASIOT NyTEM CPaBHEHUS BPEMEHU pacnpoCTPaHeHust uMnynbca
Nno 4YyBCTBMTENIbHOMY 3/IEMEHTY C AaHHbIMM, 3adMKCMpOBaHHBIMM B Macnopte. Bpems
pacnpocTpaHeHUst UMMyJibca sIBASIETCS MOCTOSIHHOW BENIMYMHON.

Mpu noBepke npeobpazoBatens 6e3 geMoHTaXka YyBCTBUTENLHOIO 3/1eMeHTa ae-
MOHTMPOBAaTb MOXHO TOMbKO 610K 3/1IEKTPOHHbIN BMECTe C KOpPNycoM unun 6e3 Hero.

3.4 Mepbl 6e3onacHOCTU

3.4.1 MNepen npoBeAeHUEM TEXHUYECKOro 06Cy>XMBaHUS BHELIHUM OCMOTPOM
NpoBepuTb repMeTUYHOCTb NpeobpasoBaTens.

3.4.2 BHuMaHue! PerriaMeHTHbIE pPabOThl MOryT POBOAUTLCA 63 OTKIIOHEHUS
11Ppe06Pa30BaTesIsI OT PabOYEro rPOLECCa U /IEKTPOMUTAHMS.

3.5 MopsanoK TeXHMYECKOro obCcnyXuBaHUsS usgenuvs

3.5.1 TexHuueckoe obcny>xmBaHWe Npu XpaHeHUU BKIIIOYAET B cebs yyeT BpeMeHU
XpaHeHus n cobnogeHne NpaBuil XpaHeHUs! B COOTBETCTBUMM C TpeboBaHUsMM, yKa-
3aHHbIMK B pasgene 5.

3.5.2 Bo BpeMs akcnnyaTaummn npeobpasoBaTens nepuoanyeckn npoBoasTcs pe-
rnameHTHble paboTbl C uUenbto obecnevyeHnss ero HOpManbHOro (YHKUMOHMPOBAHUS B
TeyeHne Ha3HAYeHHOro cpoka cny>b6bl.

Mepvos npoBeaeHus perfaMeHTHbIX paboT ycCTaHaBIMBAETCS B COOTBETCTBUM C
rpadvKoM 3KCMyaTUPYHIOLLEN OpraHM3aLmu.

3.5.3 Buabl pernameHTHbIX paborT.

BHewHwnin ocMoTp (0,03 yen./4y) — NpoBeEPUTb YMIOTHUTENBHBIE 3/IEMEHTbI, 3aTSHKKY
kabenen B kabesibHbIX BBOAAX, MPOBEPUTb HAAEXHOCTb KpenseHusl kabenen cBsidu,
LLeNIOCTHOCTb CTeKNa, UenoCcTHOCTb 6/10ka HAMKaumK.

YaaneHvne BHewwHux 3arpsisHeHuin (0,05 4yen./d) — NpoBEPUTHL YUCTOTY Hapy>XHbIX
rnoBepxHocTeN. Mpu HeO6XOAMMOCTU OYUCTUTb HapyXXHbIE MOBEPXHOCTU OT 3arpsi3He-
HWI C MOMOLUBIO BETOLIM, LLETKU UM KUCTU CheumanbHbIMU MOKOLMMK pacTBOpaMu
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(Boga c pobaBneHnemM nNoBepxHOCTHO-akTUBHbIX BewecTs (MAB) ot 0,1 % ao 0,5 %),
pacTBOpaMu YKCYCHOM WM LLI@BENEBOM KUCMOT, MOJsly4YeHHble pacTBopeHuem 100 r
Kkucnotbl B 10 N BOAbI.

MpoBepka HaAEXHOCTM 3a3eM/IEHUS OCYLLECTBNSETCA BHELWHUM OCMOTpPOM. [Mpu
HeobXx0AMMOCTUN KpenieHUs NOATSAHYTb.

4 KoHcepBauusa (packoHcepBauus,

nepekoHcepBauus)

4.1. NMpeobpazoBaTtenn noanexaT nocrtaeke notpebutento 6e3 npoBeaeHUs KOH-
cepBauun. KoHcepBaumsi COCTaBHbIX YacTell npeobpa3oBaTtesieil MpoBoOAUTCS TONbKO
npu nocTaBke npeobpasoBaTeneit ¢ npuemMkon PMPC, Ha 3KCMoOpT M MO CrneumanbHoMy
TpeboBaHMo NOTpebuTens B COOTBETCTBUN C YC/TIOBMSIMM AOFOBOPa NOCTABKU.

4.2 MNpeobpasoBatenn no TpebOBaHWIO 3aka3umka nepes YnakoBKOW MOABEpratoT-
Cs1 KOHCepBaumn No BapuaHTy 3awnTbl B3-10 TOCT 9.014 ¢ npyMeHeHneM 4exsoB 13
nonuatuneHosol Nnéxvkn MOCT 10354 c cunukarenem FOCT 3956.

4.3 MeToabl 1 CpeAcTBa KOHCepBaLMN M YNAKOBKN obecnedunBaroT COXPaHHOCTb
COCTaBHbIX YacTeil MpeobpasoBaTeNien B TeUYEeHUE rapaHTUMHOIO CpoKa XpaHeHus 6e3
nepeKkoHcepBaunu.

4.4 MNepeKoHcepBaUMA COCTaBHbIX YacTell npeobpasoBaTeneli, 3aKOHCEPBUPOBaH-
HbIX MO BapuaHTy B3-10, 3ak/no4aeTcs B YaCTMYHOM BCKPbITUM BHYTPEHHEN YNaKOBKM
W 3aMEHE OCYLUUTESNSA C Moc/eayollen repMeTusaUmnen BHyTPEHHEN YNaKoBKU.

4.5 PackoHcepBaumMs COCTaBHbIX YacTel npeobpa3oBaTesnel, 3akoHCepBUPOBaH-
HbIX MO BapuaHTy 3awmTbl B3-10, 3aknioyaeTcs B pa3repMeTusaumm Tapbl, yaaneHum
N30/ISIUMOHHBIX TKaHEN, CHATUKN NOSIMMEPHOrO Yexa U yaareHUn MELOYKOB C CUN-
Karenem.

105

PBT.407629.001 P3/Mpeobpa3osaTterb ypoBHS paavoBOITHOBbIN BOMHOBOAHLIN TOKPIIEKC
Bepcus 13 / nionb 2026



5 XpaHeHUue

5.1 CoctaBHble YacTu npeobpasoBaTesiel cneayeT XpaHUTb Mo HAaBECOM WU B
nomeLlleHusx, rae konebaHus TemnepaTypbl M BAAXHOCTU HECYLECTBEHHO OTAMYaloT-
cs OT KonebaHWi Ha OTKPbLITOM BO34YyXe.

5.2 FapaHTUIHBIA CPOK XpaHeHusi 36 MecsueB C AaTbl U3rOTOBEHMS.

5.3 CocTaBHble YacTu npeobpasoBaTenen Ha cknaae A0MKHbI pa3MeLLaTbCsl KOM-
niekTHo. ToBapoconpoBoAUTENbHAs M 3KCrlyaTauMoHHAA AOKYMEHTauuMs AOS/HDKHA
XpaHUTbLCS BMecCTe C npeobpasoBaTenem.

5.4 BO3MOXXHOCTb AasibHENLLEro YBE/IMYEHUS] CPOKa XpPaHEHUS AOMKHA BbITb Co-
rnacosaHa C npeanpusTMEM-U3roTOBUTENIEM MO pe3ysbTaTaM peBu3nun, Npon3Boan-
MOl 3a cyeT noTpebuTens.

6 TpaHcnopTupoBaHue

6.1 TpaHCcnopTUpoBaHWe npeobpasoBaTeneil B YMaKoBKE MPeanpUATUAS-U3roTOBM-
TENsl OCYLLECTBNSIETCA B KPbITOM TpaHCMopTe ntoboro BuAa, B TOM YMC/IE M Ha caMoe-
Tax.

6.2 Mpn nepeBo3Ke ALWMKOB C Npeobpa3oBaTensMy B KOHTEWHepax crnocob yknaa-
KM ALIMKOB [O/KEH MCKNOYaThb BO3MOXHOCTb MX MEpeMellieHnsi BHYTPU KOHTelHepa.
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MpunoxeHue A

MepeyeHb OOKYMEHTOB, Ha KOTOPbLIE AaHbl CCbIIKU B

HacTosLleM pyKkoBoAdcCTBe Mo

Kcnnayartauumm
Tabnuuya A.1
0O603HaueHne Homep pasaena, NpunoKeHnsi AOKYMEHTa, B
AOKYMEHTa, Ha KOTOPbIM AaHa CCbIJIKa KOTOPOM AaHa CCbUJIKa
FOCT 9.014-78 1.7.2,1.7.5,4.2
FOCT 9.048-89 1.2.26
roCT 12.1.004-91 1.2.38
FOCT 12.2.007.0-75 1.2.38
FOCT 3956-76 1.7.5,4.2
FOCT 5632-2014 1.2.24
FOCT 9833-73 Mpunoxexue 4
rOCT 10007-80 1.2.24,1.5.8
FOCT 10227-2013 1.2.4
FOCT 10354-82 1.7.4,1.7.5, 4.2
FOCT 10433-75 1.24
FOCT 10585-2013 1.2.4
FOCT 14192-96 1.6.1,1.6.6
FOCT 14254-2015 1.2.23,1.6.2
FOCT 15150-69 1.1.11
FOCT 18620-86 1.6.1
FOCT 21046-2021 1.24
FOCT 21130-75 1.5.15
FOCT 23170-78 1.7.2
FOCT 28725-90 1.1.2
FOCT 29075-91 1.1.2
FOCT 30546.1-98 1.2.35
FOCT 30631-99 1.2.25
FOCT 31610.0-2014 1.1.5,1.5.13
FOCT 31610.11-2014 1.1.5,2.23.1
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lpodomkeHue mabnuubi A.1

0O603HaueHne Homep pasaena, npuno)xxeHus no-
AOKYMEHTA, Ha KOTOPbIi AaHa cCbiIKa KyMeHTa, B KOTOPOM flaHa CCbl/IKa
FOCT 32137-2013 1.2.29
FOCT IEC 60079-1-2013 1.1.5,1.5.13
FOCT IEC 60079-31-2013 1.1.5,1.5.13
FOCT P 50.06.01-2017 1.3.1
FOCT P 50.07.01-2017 1.2.24
FOCT IEC 61000-4-8-2013 1.2.27
OCT P 51858-2002 1.2.4
OCT P 52931-2008 1.1.2
FOCT P 54283-2010 1.2.4
OCT B5P.9325-2005 1.2.24
HIM-001-15 1.1.2,1.1.9,1.6.4
HM-022-17 1.1.2,1.1.8
HIM-029-17 1.1.2
HIM-031-01 1.1.2,1.1.10, 1.2.35
HIM-033-11 1.1.2
HI1-054-04 1.1.2

MpaBuna knaccudukaumm v NOCTPOMKN aTOMHbIX Cy-
[I0B 1 MiaBy4ux COOpY>XeHui Poccuiickoro Mmopckoro | 1.1.2
perucrpa cyaoxoacTsa

MpaBuna KnaccuduKaumm v NOCTPOVKU MOPCKMX Cy- 112
[0B POCCMINCKOrO MOPCKOTO perMcrpa Cy[AoXOACTBa -1

MpaBuna TexHM4Yeckoro HabnoaeHUsl 3a NOCTPONKOM
CYy[OB M U3rOTOB/IEHWEM MaTepuanos u usgenun ans | 1.1.2, 1.2.29
cynoB POCCMMCKOro MOPCKOro permcTpa CyaoXoAcTBsa

MpaBuna ycTporcTBa anekTpoycTaHoBok (MY3) 1.1.5,2.2.3.1
CaHlMuH 2.6.1.2523-09 (HPE 99/2009) 1.1.2

CN 2.6.1.2612-10 (OCIMNOPB-99/2010) 1.1.2

CIM 2.6.12040-05 (C P AC-2005) 1.1.2

CT0 1.1.1.07.001.0675-2017 1.1.2,11.7
CT0 1.1.1.01.001.0891-2013 1.1.2
TPTC012/2011 1.6.3

MpuMeyaHMe - YkasaHHble Bbllle CTaHAApTbl 6bUIM AECTBYIOWMMU Ha MOMEHT MPUHS-
TUS HACTOSILLEro [OKyMeHTa. B JanbHelweM npu Monb30BaHUWM AOKYMEHTOM Lenecoobpas-
HO MpOBEpUTb AEWCTBME CCbIIOYHbIX CTAHAAPTOB Ha TEKYLMA MOMEHT MO COOTBETCTBYIOLMM
ykasaTensiM. Ecfiv cCbiNoYHbIVi CTaHAAPT 3aMEHEH WU U3MEHEH, TO NPU NPUMEHEHUU HACTos-
LLlero AOKyMeHTa C/IeAyeT Mosb30BaThCsl 3aMEHEHHbIM (M3MEHEHHbBIM) CTaHAApTOM.
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MpunoxeHue b
YKa3aHusa no ochopmMiieHUI0 3aKka3sa npeobpasoBarenen

3akasHas hopMynmpoBka npeobpasosaTeneit yposHs TIKDIIEKC:

Npeo6pazoBaTenb YPoBHS paauo| i BOJTHC 1
TIK®DJIEKC-X1-X2-X3-X4-X5-X6-X7-X8-X9-X10-X11-X12-X13-X14-X15-X16-X17-X18-X19
rPBT.407629.001 TY

X1 KOHCTPYKTMBHOE MCNOJIHEHME MO BUAY KOHTPOJIMPYEMOW BEJIMUUHbBI
Y — u3MepeHue BEPXHEro YPOBHS WM paszena ABYX XUAKWUX cpen
YP — U3MepeHu1e BEpPXHEro YPOBHs U pasfena ABYX XKUAKUX CPen

X2 KOHCTPYKTMBHOE MCMOJIHEHNE YYBCTBUTENILHOIO 3/1IEMEHTA
C — CTepXXHeBOM

T — TpocoBbIi

K — KoakcuanbHbIi

CC — ABOWHON CTepXHEeBOW

TT — ABOIHOMN TPOCOBbIN

X3 UcnonHeHune npeob6pasoBaTenisi B 3aBUCUMOCTH OT nT paTypbl UsMep ¥ cpenbl

YKkasblBaloT nepsble ABe LMdpbl TeMNepaTypbl U3MepsieMol cpeabl U ABe LMdpbl A0 3ansiTON AaBNeHWs U3MepsieMoii cpesbl (AaBneHne B
MrMa) UcnonHeHus npefHasHayeHHble A1 UCNONb30BaHUs B COCyAaX, paboTatolumx NoA U3BLITOUHLIM AaBNEHUEM, AOMNONHUTENLHO
MapkupytoTcst obo3HaueHnem U

X4 MNMpepennbl ponyckaemoi abcoNOTHOM NOrpeLHoOCTM U3MepeHnii ypoBHs (pa3aena cpen)
3 — He bonee + 3 MM

3,5 — He 6onee + 3,5 MM

5 — He bonee £ 5 MM

10 — He 6onee + 10 MM

X5 [invHa norpy)xaeMoit Yactu, MM

X6 Cnoco6 npucoeguHeHns?)

@C — dnaHey no MOCT 12815-80 (ykasbiBaetcs ®C - dnaHery/DN/PN/TUN ynnoTHUTENbHO NOBEPXHOCTM)

®T — dnarey no NOCT 33259-2015 (ykasbisaeTcst ®T - naHewy/DN/PN/TUN ynnoTHUTENbHON NOBEPXHOCTM)

OE - dnaney no EN1092-1 (ykasbiBaetcs ®F - cdianen/DN/PN/TvM ynnoTHUTENBHOW NOBEPXHOCTM)

@[] — dpnarey no DIN2526 (ykasbiBaetcst O/ - pnarewn/DN/PN/TvN ynnoTHUTENBHON NMOBEPXHOCTH)

@A — dnaHeu no ANSI/ASME B16.5 (ykasbiBaeTcs ®A - dnaHew/DN/knacc AaBneHUs/TUN ynnoTHUTENBbHON NOBEPXHOCTY)
HM — wTyuep c MmeTpudyeckon pesbboi (ykasbiBaetcs HM/pesbba, Hanpumep HM/33x1,5)

HT — wryuep ¢ umnmHapuyeckoi pesbboii (ykasbiBaetcs HT/pessba, Hanpumep HT/1 1/2)

X — no TpeboBaHuIO 3aKazunka

X7 Hannuue n BuA B3pbIBO3aLUTbI

O — HeB3pbIBO3ALLMLLEHHOTO UCTIONHEHUS!

W (unn UT) — uckpobesonacHas anekTpuyeckas Lenb (0Ex ia IIC T6 Ga, OEx ia IIC T6 Ga/Ex ia IIIC T80°C Da)
BO (B wnu BT) — B3pbiBoHenpoH1LaeMast obonoyka (1Ex db IIC T6 Gb, 1Ex db IIC T6 Gb/Ex tb IIIC T80°C Db)

X8 WUcnonHeHne no BuAY BbIXOAHOIO CUrHana

AL, — aHanoroBbIf CUrHan B BUAE CUMbl MOCTOSIHHOMO ToKa OT 4 Ao 20 MA u HART

A2L| — ABa aHanoOroBbIX CUrHanNa B BUAE CUIbl MOCTOSIHHOTO Toka OT 4 Ao 20 MA 1 HART no nepesomy
aHanoroBoMy curHany

LIC — uncbpoBoit no uHTepdeiicy RS-485

ALC — undpoBoit no nHTepteiicy RS-485 v aHanoroBbI CUrHan B BUAE CUibl MOCTOSIHHOIO ToKa OT 4 Ao 20 MA
PA — undpoBoit no craHaapty IEC 61158-2 ¢ NpoToKOMIOM UHbOpMaLMOHHOro obMeHa Profibus PA

FF — undposoit no cranaapty IEC 61158-2 ¢ npoTokonoM uHdopMaumoHHoro obMeHa Fieldbus Foundation

X9 Hanuumne MecTHOI MHAMKaLMKN
[l — € MECTHbIM MHANKATOPOM
O — 6e3 MeCTHOro MHAMKaTopa

1) B c1yyqae 3akasa rpeobpa3oBatesisi C (IaHLEBbIM PUCOEANHEHNEM B COOTBETCTBIM C HT/, yKa3aHHsIM B 11. 6, ripu yKkazaHmi B 1. 7
118paMETPOB MOAKIIOHEHNS [IPUMEHSIIOT, YKa3aHHBIE B COOTBETCTBYIOMX pasgenax HTL 3HaqyeHms, @ MMEHHO HOMMHATbHBIV anameTp DN,
HOMUHa/IbHOE Aasnierne PN, UCIIOSHEHNE YIIIOTHUTEILHON TOBEPXHOCTM.
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X10 MaTepman norpy>kaemoi 4yactm

Cwnm 321 — cranb 12X18H10T

C1 nnmn 316 — ctanb 10X17H13M2T

C2 wnm 276 — ctanb XH65MBY (Xactennoii C-276)
C3 unn 904 — ctanb 06XH20MAT

C4 vnm 316L - cranb 03X17H14M3 (03X17H14M2)
T - cnnas BT1-0

X11 MaTtepuwan ynnoTHeHus usonsatopa

FKM — cbTopkayuyk FKM (ans ucnonHenuit go natoc 250 °C)

EPDM - 3nactomep EPDM (an1s ucnonHexuii go nntoc 160 °C)

FFKM — nepcropkayuyk FFKM (ans ucnonHenuin go natoc 250 °C)

TEG — TepMopacLumMpeHHbii rpacvt TP (ans vcnonHenwii Ao ntoc 450 °C)

X12 Tvn np! 0 Kab 0 BBOAA
BK — kabenbHblii BBOA YCTaHaBNMBaeTCs

3l — ycTaHaBnMBaeTcs 3arnyLuka

O - 6e3 kabenbHOro BBOAA

X13 Bua np (np )CTb)
O — c npuemkoit OTK

M — c npuemkoit PMPC

P — ¢ npuemkoit PPP

A — ans npumeHeHus Ha OAD

X14 Martepuan kopnyca 6510ka 91eKTPOHHOro
A —cnnas A431
C — cranb 12X18H10T

X15 PacnonoxeHue nHankatopa
1 - BepxHee
2 — 6okosoe

X16 KonuuecrtBo cekumii YyBCTBUMTENIbHOIO 3/IeMEHTa

YKa3bIBatoT KOIMYECTBO ceKuvuZ CTEPXXHEBOr0 UM KOAKCUaNbHOro YyBCTBUTEBHOIO 3/1EMEHTA (B Cny4ae ux OTCYTCTBUSA YKa3blBatoT
«1»), AONOHUTENBHO 3aK/MOYEHHBIMU B CKOBKaX YKasblBaloT A/IMHbI CEKLIMIA HyBCTBUTENLHOO 3NEMEHTA, OTAENEHHbIE APYr OT Apyra
pasgenuTenbHbIM 3HaKoM «/>», Hanpumep 5(300/900/900/900/900)

X17 Knacc 6esonacHoctu no HM-001-15 unn HN-022-17 - 2H, 2HY, 3H, 3HY, 4H
(none 3anonHAIOT Npu 3aKase U3aenus Ans npumeHeHus Ha OA3)

X18 UcnonHeHne no BUAY KOHCTPYKLUKU
P — MHOro6104HOe 1CnonHeHWe (UCNONHEHNE C pa3HeCeHHbIM 610KOM 3N1EKTPOHHBIM 1 YyBCTBUTESbHBIM 3/IEMEHTOM)
X — 0aHO6/104HOE MUCNOJTHEHME (A0NYCKAETCS HE YKa3biBaTb Npu 3aKase)

X19 inuvHa ka6 CBA3MU, M (YKa3blBaETCS TOMbLKO AN MHOro6/104HOro ucnonHexus P, He 6onee 30 m)

Mpumep 3anucu npu 3akase:
Mpeo6pasoBatenb ypOBHS PaAMOBOSHOBbINM BONMHOBOAHbIN TOKMJIEKC-Y-K-1603-3,5-3900-0T/50/16/B-BO-LIC-A-C-BK(BKM20)-M-X-C-2-
5(300/900/900/900/900)-P-10 'PBT.407629.001 TY
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AnbTepHaTuBHasa doopma 3anucu nNpuv 3aKkase

YpoBHeMep BONTHOBOAHbIW pagapHblil TOKOTIEKC-
-Y-C-1601 - FKM - 3 - 1500 - ®T/50/16/B - U - O - ALL2 - 321 -1-BKM15-0 - TT1
i 2 3 4 5 6 7 8 a] o (@ 12 13 14 15 17

i HazHaueHune 4502 makc. Temnepartypa: +450°C,
MaKc. gaeneHue: 2,5MMa

4504 makc. Temnepatypa: +450°C,
Makc. gaenequve: 4,0MMNa

4506 makc. Temnepartypa: +450°C,
Makc. gasneHue: 6,3MMa

Yy WM3MepeHe BEPXHEro YPOBHA WV pasaena AByX
HNAKWX cpeg

YP M3MepeHre BEPXHEro YPOBHA 1 pasaena 4syx
MNAKWX cpeq

ABOWHOW TPOCOBbIA
ABOWHOW CTEP>KHEBOA

2 WcnonHeHue YyBCTBUTENBHOrO 3N1EMEHTa 4510 makc. Temnepartypa: +450°C,
. Makc. gaeneHue: 10MMa
C CTepreHb 0O4HONPOBOAHOW
T X cneu. NCNonHeHWe (ykasaTbh BHE KOAa 3aKasza)
Tpoc
K KOaKCHWanbHbIM - UMNTUHAPWUYECKNA 4 Ma'repwan YNAOTHEHUS M3oAsTOpa
TT
cC

FKM  dropkayuyk FKM
(ans ncnonHerus go +250°C)

3 WcnonHeHue npeobpasopaTens EPDM snactomep EPDM
B 3aBMCMMOCTH OT AABAGHUA U TeMAepa- (ans ucnonHerns o +160°C)
Typbl M3MEpPSieMON cpeabl FFKM  nepdropkayuyk FFKM
1601 makc. Temnepatypa: +160°C, {ana ncnonrerus go +250°C)
makc. nasnenve: 1,6MMMa TEG  TepMopacwwvpeHHHbI rpacgur TPT
1602 makc. TemnepaTtypa: +160°C, (s ncrnonHerns go +450°C)
Makc. gasneHne: 2,5MMNa

5 ﬂpenenbuaa oonyckKkaemMana OCHOBHas
1604 makc. Temnepartypa: +160°C,

abconoTHan norpewHoCTe U2MepeHnsa

Makc. pasnetme: 4,0MMa 3 He 6onee 3 mm, MIMW 3 roga
1606 makc. Temnepartypa: +160°C, 35 we 6onee +3.5 mm, MMM 3 roga
Makc. aaenenve: 6,3MrMa . 5 He 6onee =5 mm, MMW 3 roga
1610 makc. temnepartypa: +160°C, 10 He Gonee £10 MM, MMM 3 roaa
Makc. aasneHve: 10MMMa N
1616 makc. Temnepatypa: +160°C, 6 O6wasn anrHa NOrpy>KHOMN YacTu
makc. gasnenne: 16MrMa XX Bmecto XX yKaszaTtb AJIMHY NOTPYXHOM YacTu B MM
1625 mMakc. Temnepatypa: +160°C,
Makc. pasnenme: 25Mrla 7 Tun noaknouyeHUs K npoueccy

2501 makc. Temneparypa: +250°C,
Makc. pasnenve: 1,6MMa ®C  dcnaHuyesoe no NOCT 12815-80

2502 makc. TemnepaTypa: +250°C, ®T  cnaHuesoe no OCT 33259-2015
MakKc. nasnexue: 2,5MMa ®E  dnaHuesoe no EN1092-1
2504 makc. TemnepaTtypa: +250°C, ®f  dnaHuyesoe no DIN2526
MakKc. gaenexue: 4,0MMNa @A dnanuyesoe no ANSI/ASME B16.5
2506 makc. Temnepatypa: +250°C, HM  pesb6oBoe, Hapy»KHaa MeTpudecKasn pesbba
MakKc. gasnenve: 6,3MMa HT pesbboeoe, HapyxHas Tpy6Has pe3sbba G
2510 makc. TemnepaTypa: +250°C, HK  pesbboroe, Hapy»Haa KOHW4eckasn pesbba NPT
Mmakc. gasnexune: 10MMa M  HakwpHas rarka, MeTpuyeckan pesbba
2516 makc. temneparypa: +250°C, rT HakupHas raiika, TpybHan pesbba G
MaKc. aagnexue: 16MMa kK HaKWHas raka, KoHndeckas pesbba NPT
4501 Makc. Temnepatypa: +450°C, X cneu. NCNoJIHeHWE (yKasaTb BHE KOAa 3aKka3sa)

MakKc. gaenexwve: 1,6MlMMa
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MapamMeTpbl NoAKAOYEHUs K NpoLueccy

[na pnanyeseix coeguHeHmni (npumep: 50/16/B):
HOMUHaNbHbIN AMamMeTp

HOMUHaNbLHOE AaBneHue

WCMoMHeHWe YNNOTHUTENbHOW MOBEPXHOCTH

[ns pessboebix coeguHeHnit (npumep: 27x1,5; 1"):
pazMep v war peswbol

Hanuuue 1 BUA B2pbIBO3alLUTLI

HEB3PblBO33ALWULLEHHOE UCMONIHEHWE
nckpobesonacHas yenb 0Ex ia lIC T6 Ga
B3pLIBOHENpPOHMLaeMan 06onoYKa

1Ex db IIC T6 Gb

Owvcnnei

ecTb

Bua BbIXOAHOrO CUrHana

aHanoroeblii 4-20mMA+ HART

OBa aHanoroebix 4-20MA 1 HART

no NepBoMy aHanoroBomy Bbixoay

urcbpoBoii No nHTepdency RS-485 ¢ gononHn-
TeNbHbIM aHaNoOroBbIM BbIXOO0M 4...20mMA
u1hpoBoi No nHTepdency RS-485

PROFIBUS PA

cneu. MCNoNHeHWe (ykasaTe BHE KOAa 3aKa3za)

MaTepuan geTaneil, KOHTaAKTUPYIOLMX
co cpepoit

ctanb 12X18H10T

cranb 10X17H13M2T

cranb 03X17H14M3

cTtans XH65MBY (Xactennoi C-276)

cranb 06XH20MAT

cnnae BT1-0

cneu. NCNONHEeHWe (yKasaTh BHE KOfa 3aKasa)

KonuuecTBo KabenbHbIX BBOAOB

1BBOA
2 BBOOA

14 Twn Ka6enbHbIX BBOAOB*
BKH M20x1,5 gns HeBpPOHMPOBaHHOIO
Kabens 6,5..11,7mMm
BKM15 M20x1,5 gns He6pOHMPOBaHHOIO
Kabens 6,5..11,7Mm B MeTannopykase fly15
BKM20 M?20x1,5 ons He6pOHWPOBaHHOIO
Kkabens 6,9 ... 13,9vm B MeTannopykaee y20
BKBOM M20x1,5 c 4BOVHbBIM YNIJIOTHEHWEM ANS
6poHupoBaHHoro kabena 9,5 ... 15,9 mm 1
prameTpom 6e3 6poHn 6,1 ... 11,7Mm
BKEOE M20x1,5 ¢ gBOVHbIM yNIOTHEHWEM ANA
6poHupoBaHHoro kabens 12,5 ... 20,9 MM 1
puameTpom 6e3 6poHn 6,5 ... 13,9 mm
3r oTBepcTMe Noja KabesbHblld BBOA, 3arnyleHo
X Cnew. UCNONTHeHUE (yKa3aTb BHE KOa 3aKa3a)
15 Bwupa npuemkn
(e} c npuvemkoii OTK
M ¢ npuemkor PMPC
P c npuemkon PPP
A ansa OAD
16 Knacc 6e3onacHocTy no HM-001-15,
HMN-022-17, HMN-016-05, HA2-020101-112
XX  yKasaTb HEO6XOAMMbIN KNacc U3 NepeyHs
4, 4H, 3, 3H, 3HY, 2H, 2HY (yxasbisaeTcs npu
HeobX0AMMOCTH)
17 Tlocnoeepka
Bl He Tpebyetcs
M  crocnoeepkoi
IMB crocnoeepkow (Pecrybnivka benapyce)
MK c rocnoeepkoi (Pecrybnnka KasaxcraH)
MY crocnoeepko#t (Pecrnybrnvka Y3bekucraH)
18 MaTepuan Kopnyca
A ANOMUHWIA (cTanpapT)
H HepXagelowas cTanb
19 WcnonHeHue Kopnyca
0 CTaHAAPTHOE UCNONHEHWe
N yBenMUYeHHoe 6biCTPOAENCTBUE, YMEHbLUEHHbIE

rabaputbl Kopnyca

¥EC/1M HEOBXOAMMBI PA3HBIE THrbi KAGENbHbIX BBOAOB, TO CNEAYEeT yKasaTh KoAbl uepes «i. Hanpumep, BKH/BKM15.
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MpunoxeHue B
MpoTokon nHdpopmMaLMOHHOro oomeHa no umdppoBomMy

uHTEepdency
Tabnuya B1: OnucaHue peeucmpos MODBUS npeobpa3osamerns yposHsi TOK®JIEKC

HaseaHune Tun M?[;’;fls rw | Onucanune
MpoueHTb!I float il r
Mapametp 1 float i5 r
MNapameTp 2 float i7 r
Temnepatypa float i9 r
O6Hapyx*eHue 0 intl6 i11 r
O6HapyxeHue 1 intl6 i12 r
O6HapyxeHue 2 intl6 i13 r
O6HapyxeHue 3 intl6 i14 r
O6HapyeHue 4 intl6 i15 r
O6HapyxeHue 5 intl6 i16 r
CocToAHKe intl6 i17 r Cratyc cocToAHWA npubopa (owmnbkm)
reject_startl intl6 i18 rw | CtapT ¢unbTpa BHY
reject_stopl intl6 i19 rw | Cton ¢uneTpa BHY
reject_start2 intl6 i20 rw | CtapT ¢unbTpa Nomex
reject_stop2 intl6 i21 rw | Cton ¢unsTpa Nomex
Versions uint32 i26 r
SerialNumber uint32 i28 r
Tsovp float i30 r TeRyWwnin nepruog, coBnageHua
TargetTsovp float i32 r Llenesoii nepuop coBnaaeHua
dac_1 uintl6é i34 r 3HaveHue DACL
dac_2 uintl6é i35 r 3HaueHue DAC2
workSkipGen8 uintl6 i36 r TeKyllee KoIMYeCcTBO NPOMycKaembiX MMI.
amplitude3 intl6 i37 r amnauTyaa Umnynbca obHapysKeHuA 3
amplituded int1l6 i38 r amnauTyga umnynbca obHapykeHua 4
amplitude5 intl6 i39 r amnauTyaa UMnynbca obHapyKeHUA 5
OutputPeriod uintlé i40 r nepuos roTOBHOCTU 3HaYeHUA, MC
flags uint32 i41 rw | ®narm
Ekab float h1 - [AunanekTpuyeckan NPoOHULLAEMOCTb
130nAUMK Kabens
Egas float h3 rw | lManeKkTpuyeckan NPoHMULLAEMOCTb rasa
Esre float h5 rw | AManeKkTpuyeckan NPoOHMLAEMOCTb Cpegpl
KfA float h7 rw | KoadpduumeHt A
KfB float hg rw | KoappuumeHT B
Lzond intl6 hi2 rw | [AvHa 30HA43
MNopor 0 intl6 h13 rw
MNopor 1 intl6 h14 w
MNopor 2 intl6 h15 w
MNopor 3 int16 hil6 w
MNopor 4 intl6 h17 rw
Mopor 5 int16 h18 w
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HaseaHue Tun M?[?;fls rw | OnucaHue
Ctpob6 0 intl6 h19 rw
Ctpob6 1 intl6 h20 rw
Crpob 2 int16 h21 w
Crpo6 3 int16 h22 rw
Ctpo6 4 intl6 h23 rw
Ctpob 5 intl6 h24 w
KoHel, 3o0Hpa intl6 h27 rw | Tun KoHUa 30HAa
Pexxum namepeHua intl6 h28 rw | Pexxum BblMMcaeHUA
Skip point intle h29 rw | KonmyecTBo nponyckaemblx TOYEK B Havane
Lmin int16 h30 w MuWHMManbHOe 3HayeHre AuanasoHa
W3MEpPEeHUA (ANA NPOLEHTOB AMana3oHa)
Lmax int16 h31 w MaKcumanbHOe 3HaYeHWe Ananasoxa
M3MepeHuA (ANA NPoLEeHTOB Avana3oHa)
indx_varl intl6 h34 r'w | MHAEeKc BeanuunHsl 1
indx_var2 intl6 h35 r'w | MHOEKC BenndnHbl 2
indx_ed_izm1 intl6 h36 rw | EAMHULEI U3MEPEHUA BENWUYMHDBI 1
indx_ed_izm2 intl6 h37 rw | EAMHKULbLI U3MEPEHUA BENUYMHDBI 2
indx_out2 int16 ha2 w Benuqmtea (napameTp 1 WA napameTp 2) Ha
TOKOBbIM BbIXog, 2
indx_alarm2 intl6 h43 rw | Tun BbIBOAA aBapuM BbIBOAA 2
indx_inverse2 intl6 h44 rw | MHBepcuA BbiBoAa 2
indx_poverki intl6 h45 rw | NoBepKa TOKOBOrO BbIX0Aa
DAC_Min2 intl6 h46 rw | DAC 4mA 2 Tok
DAC_Max2 intl6 h47 rw | DAC 20mA 2 Tok
out_filter_num intl6 h48 rw | Homep ¢unbLTpa BpeEMEHU AeMndUpPOoBaHMA
KfC float h49 rw | KoapdpuumeHt C
QuartzF float h51 rw | YactoTa KBapua
MK float h53 rw | MynbTUNAUMKATUBHBIA KO3d.
base_shift int16 hs5 rw | ba3osoe cmelweHue
delta34 uintlé h56 rw | gobaBKa K 06H3 a4na noucka obH4
tsovp_dac_0 uint16 h57 w HauanbHoe 3HayeHve DAC NoACTPOMKU
4acToThbl
tsovp_dac_min uintlé h58 w
tsovp_dac_max uintl6 h59 rw
tsovp_dac_step uintlé h60 w
AK intl6 h61 rw | agauTMBHLIN KO3
skipGen8 uintlé h62 rw | KONKMYEeCTBO MNPONYCKAEMbIX UMMNYNbCOB
calcEsre uintlé he3 w Br/loveHKWe pexuma BblducneHus Esre
MK2 float h64 rw | MynbTMNAKMKATUBHbIA KO3$. 2
pt_per_len uintl6é h66 rw | TOYeK Ha A/IUHY 30HAa
L_min_2 intl6 h67 rw | MUHMMYM OManasoHa 417 BTOPOro TOKa
L_max_2 intl6 h68 rw | Makcumym AuanasoHa AnA BTOPOro Toka
pillow Uintl6 h69 ' ANUHa o~nopHoro yljacma npw pabote ¢
nNapoBOi NOAYLLKOW

i - input registers (30000), h - Holding registers (40000),
MepeMeHHble C NnaBatoLel ToUkon nepeaatots B dopmate swfloat
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Tabnuya B2: OnucaHue komaHd HART npeobpasosamens yposHsi TOKOJIEKC

Apnpec
HasBaHue Tvn HART w OnucaHue
(komaHpa)

IpoLeHTbI float | 244 (33) r
Tok float | 245 (33) r
Mapametp 1 float | 246 (33) r
Mapametp 2 float |247 (33) r
Temnepatypa float |[248 (33) r
flags uint32 | 231 w ®dnaru

[OnanekTpuyeckas NpoHMLAEMOCTb
Ekab float |232(33) w N30 KaBens
Egas float |233 (33) w ,ElaV;BaJ'IEKTpMLIeCKaﬂ NPOHULIAEMOCTb!
Esre float |234 (33) w Epwgﬁﬁmmec'@ﬂ rporitacHocTy
KfA float | 235 w KoapduumeHt A
KfB float 236 w KoadbdumumneHnt B
KfC float |237 w KoadduumeHt C
QuartzF float |238 ™w YacroTa kBapua
MK float |239 ™w MynbTUNANKATUBHBIN KO3.
Tsovp float | 240 r TeKyLmn Nepuoj CoBMageHust
TargetTsovp float |241 r LleneBon nepwop coBnageHus
MK2 float |242 ™w MynbTUNAMKATUBHBLIA KO3, 2
Lkab uintlé |20 " w [nvHa kabensa * 100
Lzond intlie |21~ w [nuHa 30Haa
O6Hapyxenue 0| intl6 |22~ r
O6bHapyxeHue 1|intl6 |23~ r
Ob6HapyxeHue 2[intl6 |24~ r
O6Hapyxenue 3|intl6é |25~ r
Ob6HapyxeHue 4|intlé |26~ r
O6bHapyxeHue 5|intl6 [27° r
CocTosHune intl6 |28~ r
Mopor 0 intl6 |29~ w
Mopor 1 intl6 |30~ w
Mopor 2 intl6 |[31° w
Mopor 3 intl6 |32~ ™w
Mopor 4 intl6 |33~ w
Mopor 5 intlé 34" w
Ctpob6 0 intl6 |35~ ™w
Ctpob 1 intl6 [36° w
Ctpob 2 intl6 |37 w
Ctpob 3 intl6 [38° ™w
Ctpob 4 intl6 [39° w
Ctpob 5 intl6 |40~ ™w

Konnyectso Touek ans
wdx1 intlé |41~ w AnddepeHupoBaHms

1 nponsBoaHOM

KonunyecTtso Touek ans
wdx3 intl6 |42 w nddepeHumpoBaHus 3 NPoN3BOAHON
KoHel, 30HAa intl6 |43~ ™wW TWN KOHUA 30HAa
Pexxum . .
u3MepeHus intl6 |44 w Pe>xxnm BbluncneHms

! : - . Konnyectso nponyckaemMbix To4Yek B
Skip point intl6 |45 w Hauane
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Lmin intlé |46 7 W MvHVManbHaa u3MepseMaa AVHHA
Lmax intle |47" w MakcumanbHas usMepsiemas AVHHA
DACmin uintle |48 " w Koa LA ansa 4 mA
DACmax uintle {49 * w Koa LIAM ansa 20 MA
indx_varl intl6 |50~ ™w BenvumHa 1 BbIBOAMMAs Ha 3KpaH
indx_var2 intl6 |51~ w BennunHa 2 BbIBOAMMAs Ha 3KpaH
indx_ed_izm1 intlé6 |52~ w EavHMUBI M3MepeHus BennynHbl 1
indx_ed_izm?2 intl6 |53~ w EavHMUBI M3MepeHus BeNuYuHbl 2
indx_tarir intl6 |54~ w EAVHWUBI n3MepeHns TapupoBKU
indx_out1 intlé6 |55~ w BenvunHa Ha TOKOBbIM BbiBOA 1
indx_alarm1 intl6 56" w Twn BbiBOAA aBapuu BbiBoAa 1
indx_inversel intl6 |57~ ™w MHBepcus BbiBoaa 1
indx_out2 intl6 |58~ w BennumHa Ha TOKOBbIW BbiBOA 2
indx_alarm2 intl6 |59~ w Twn BbIBOJA aBapuu BbiBoAa 2
indx_inverse2 intl6 |60 " ™w MHBepcus BbiBOAa 2
indx_poverki intlé |69~ ™w lMoBepka TOKOBOro BbIXOAA
reject_startl intl6 |61~ w Crapt dunbtpa 1
reject_stopl intl6 |62 w Cron ¢unbTpa 1
reject_start2 intlé6 |63~ ™w Crapt ¢unbTpa 2
reject_stop2 intlé | 64" ™w Cron ¢unbTpa 2
reject_start3 intl6 |65° w Crapt ¢punbtpa 3
reject_stop3 intl6 |66 ™w Cron dunbtpa 3
reject_start4 intlé 67" ™w Crapt dunbtpa 4
reject_stop4 intl6 |68 w Cron ¢unbTpa 5
indx_poverki intl6 |[69” ™w lMoBepka TOKOBOro BbIXOAA
DAC_Min2 intl6 |70 w DAC 4mA 2 Tok
DAC_Max2 intl6 |71 w DAC 20mA 2 ToK
Versions 72"
Versions 73"
SerialNumber 74"
SerialNumber 757
out_filter_num intlé |76~ w :grjﬁ $unLTPa BpeMeHM AeMNpUPO
base_shift intl6 |77 ™w Ba3oBoe cmelleHne
delta34 uintl6 | 78 w fobaBka K 06H3 ana novcka obH4
. HayanbHoe 3HayeHve DAC noacTpoi-

tsovp_dac_0 uintl6 | 79 w KV YACTOTHI
tsovp_dac_min | uint16 |80 w
tsovp_dac_max |uintl6 |81 ™w
tsovp_dac_step |uintl6 |82 ™w
dac_1 uintl6 | 83 r 3HayeHne DAC1
dac_2 uintl6 | 84 r 3HayeHne DAC2
AK intl6 |85 ™w aaauTUBHBIM KO3

’ - KOIN4YEeCTBO nponyckaeMbix
skipGen8 uintl6 | 86 w UMY bCOB
calcEsre uintl6 |87 ™w BKNOYEHNE pexnMma BbluncneHms Esre
pt_per_len uintl6 | 88 w TOYEK Ha ASIMHY 30HAA
workskipGen8 | uint16 | 89 . 'l;(;Knyfmee KOJIMYECTBO MPOMyCKaeMbIX
amplitude3 intl6 {90 r aMnNaMTyAa UMNynbCca ObHapyXeHus 3
amplitude4 intlé |91 r amnauTyaa uMmnynbca obHapyxexus 4
amplitude5 intl6 |92 r aMmnauTyaa uMmnynbca obHapyxeHus 5
OutputPeriod uintl6 | 93 r nepvoa roTOBHOCTU 3HAYeHus, MC
L min_2 inti6 |94 w 'II\'/IOVII(ZMMYM awnanasoHa Ansi BTOporo
L max_2 inti6 |95 w MakcuMyM aAvanasoHa Ans BTOPOro

TOKa
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[NIMHa OMOPHOro y4yacTka npu pabore

pillow uintl6 | 96 r C MapoBOii NOAYLIKON
indexPV uintl6 | - w
indexSV uintl6 | - ™w
indexTV uintl6 | - ™w
indexQV uintl6 | - w
PVDumping uint16 | - w
SVDumping uintl6 | - w
PVunit_code uintl6 | - ™w
SVunit_code uint16 | - ™w

*- apeca MCnosb3yloTcs crneunanbHo KoMaHaomn
r — read only nepeMeHHast TONbKO ANS YTeHUs;
rw — read write nepeMeHHas Ans YTEeHUs U 3anucu.
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HNononHutenbHblie KoMmaHabl HART

Komanpa 150: uyteHus cnotoB INT_16.

YteHune oT 1 Ao 12 cnoToB nepemMeHHbIX int-16.

Tabnuua B3: 3anpocHbie 0aHHbIe

Ne 6anTa Tvn gaHHbIX OnucaHue
0 byte Appec 1-oif 3anpaluvBaeMoli nepemMeHHol intl6
1 byte Anpec 2-oV 3anpallvBaeMoil nepeMeHHo intl6
2 byte Anpec 3-eii 3anpalunBaeMoii NnepeMeHHon intl6
3 byte Aapec 4-oVi 3anpaluvBaeMoii NepeMeHHol intl6
4 byte Appec 5-oif 3anpaluvBaeMoli nepemMeHHol intl6
5 byte Appec 6-oif 3anpallvBaeMoli nepemMeHHol intl6
6 byte Anpec 7-oV 3anpallvBaeMoil nepeMeHHoW intl6
7 byte Azpec 8-oif 3anpaluMBaeMoi nepeMeHHol intl6

Tabnuua B4: OmeemHbie OaHHbIe

Ne 6anTa Tvn fgaHHbIX OnucaHue
0 byte Anpec 1-oi 3anpaluivBaeMoin nNepemMeHHoil intl6
1 int_16 [JaHHble 1-0i 3anpaluvBaeMoil nepemMeHHoi intl6
3 byte Appec 2-oi 3anpaluvBaeMoi nepeMeHHoW intl6
4 int_16 [aHHble 2-01i 3anpalvBaeMol nepemMeHHon intl6
6 byte Aapec 3-eli 3anpalvBaeMoli nepeMeHHow intl6
7 int_16 [JaHHble 3-eii 3anpaluvBaeMoli nepemMeHHou intlé
9 byte Appec 4-oi 3anpaluvBaeMoi nepeMeHHoi intl6
10 int_16 [JaHHble 4-01 3anpalimBaeMoin nepemMeHHon intl6
12 byte Azpec 5-oi 3anpalunMBaeMoil nepeMeHHol intl6
13 int_16 [laHHble 5-01 3anpalmBaeMoi nepemMeHHon intl6
15 byte Anpec 6-0if 3anpaluvBaeMoi NepemMeHHoil intl6
16 int_16 [JaHHble 6-01 3anpalimBaeMon nepemMeHHon intl6
18 byte Azpec 7-oi 3anpallnMBaeMoil nepeMeHHol intl6
19 int_16 [aHHble 7-01 3anpalvBaeMol nepemMeHHon intl6
21 byte Anpec 8-oi 3anpaluvBaeMoii NMepeMeHHoi intl6
22 int_16 [JaHHble 8-0i 3anpaluMBaeMoi nepemMeHHow intl6
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KomaHnpa 151: 3anucb cnotoB INT_16.

3anucb ot 1 0o 8 cnoToB NepeMeHHbIX int-16.

Tabnuua B5: 3anpocHbie OaHHble

Ne 6anTa Tvn gaHHbIX OnucaHue
0 byte Appec 1-oif 3anucbiBaeMoli nepemMeHHou intl6
1 int_16 [aHHble 1-01 3anucbiBaeMoi nepeMeHHow intl6
3 byte AZpec 2-0i 3anucbiBaeMon nepemMeHHon intl6
4 int_16 [laHHble 2-0ii 3anucbiBaeMoi nepemMeHHon intlé
6 byte Appec 3-ei 3anucbiBaeMoii nepemMeHHou intl6
7 int_16 [aHHble 3-eii 3anMcbiBaeMoi NepeMeHHol intl6
9 byte Azpec 4-oii 3anucbiBaeMoi nepemMeHHon intl6
10 int_16 [aHHble 4-0l1 3anucbiBaeMoi nepeMeHHoi intl6
12 byte Aapec 5-oi 3anucbiBaeMoii nepeMeHHoi intl6
13 int_16 [aHHble 5-0i 3anucbiBaeMoil nepemMeHHon intl6
15 byte AZpec 6-0if 3anucbiBaeMoi nepemMeHHon intl6
16 int_16 [JaHHble 6-0i 3anucbiBaeMoi nepemMeHHon intl6
18 byte Azpec 7-oi 3anucbiBaeMoW nepemeHHon intl6
19 int_16 [laHHble 7-0i 3anucbiBaeMoi nepemMeHHon intlé
21 byte Apnpec 8-oif 3anvcbiBaeMoli nepemMeHHou intl6
22 int_16 [aHHble 8-01 3anucbiBaeMoi nepeMeHHow intl6

Tabnuua B6: OmeemHbie OaHHble

Ne 6aiTa Tvn fgaHHbIX OnucaHve
0 byte Anpec 1-o¥ 3anucbiBaeMoii nepeMeHHow intl6
1 int_16 [JaHHble 1-0/i 3anMcbiBaeMoil nepemMeHHol intl6
3 byte Azpec 2-oi 3anucbiBaeMol nepemMeHHon intl6
4 int_16 [aHHble 2-01 3anucbiBAaeMo nepeMeHHou intl6
6 byte Anpec 3-elt 3anucbiBaeMoli NepeMeHHol intl6
7 int_16 [laHHble 3-eil 3anucbiBaeMoi nepeMeHHoi intl6
9 byte Anpec 4-oii 3anucbiBaeMon nepemMeHHoi intlé
10 int_16 [JaHHble 4-0if 3anucbiBaeMoi nepemMeHHon intl6
12 byte Azpec 5-oi 3anucbiBaeMol nepemMeHHon intl6
13 int_16 [laHHble 5-0i 3anucbiBaeMoi nepemMeHHol intl6
15 byte Anpec 6-0i 3anucbiBaeMon nepemMeHHoi intlé
16 int_16 [laHHble 6-0/i 3anMcbiBaeMoi nepemMeHHol intl6
18 byte Azpec 7-o 3anucbiBaeMoy nepemMeHHon intl6
19 int_16 [aHHble 7-01 3anucbiBAaeMo nepeMeHHou intl6
21 byte Anpec 8-o/ 3anucbiBaeMoii nepeMeHHow intl6
22 int_16 [JlaHHble 8-0/i 3anMcbiBaeMoi nNepemMeHHol intl6
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KomaHpa 152: 3anuck cnoToB float.

3anucb ot 1 o 5 cnotoB nepemMeHHbIx float. YTeHne aTux cnoToB ocyliecTens-
eTcA KomaHaou 33.

Tabnuua B7: 3anpocHbie OaHHble

Ne 6anTa Tvn fQaHHbIX Onucaxue
0 byte Appec 1-oii 3anucbiBaeMoli nepemeHHol float
1 float [aHHble 1-oi 3anucbiBaeMolt nepemeHHoi float
5 byte Azpec 2-oi 3anucbiBaeMoii nepemeHHon float
6 float [aHHble 2-oi 3anucbiBaeMoit nepemeHHoi float
10 byte Appec 3-eit 3anucbiBaeMoli nepemeHHon float
11 float [JaHHble 3-eii 3anucbiBaeMoil nepemeHHol float
15 byte Azpec 4-oit 3anucbiBaeMoii nepemeHHon float
16 float [aHHble 4-oi 3anucbiBaeMol nepemeHHoin float
20 byte Anpec 5-oif 3anucbiBaeMoll nepemeHHol float
21 float [aHHble 5-0if 3anucbiBaeMol nepemeHHoli float

Tabnuua B8: OmeemHbie OaHHble

Ne 6aiTa Tun gaHHbIX OnucaHue
0 byte Anpec 1-oi 3anucbiBaemoii nepemeHHon float
1 float [JaHHble 1-oi 3anucbiBaeMoil nepeMeHHoi float
5 byte Apnpec 2-oii 3anucbiBaeMoli nepemeHHol float
6 float [aHHble 2-01 3anucbiBaeMoit nepemeHHol float
10 byte Azpec 3-eit 3anucbiBaeMol nepemeHHoi float
11 float [aHHble 3-eit 3anucbiBaeMoi nepemeHHol float
15 byte Aapec 4-o¥i 3anucbiBaeMoii nepemeHHoii float
16 float [JaHHble 4-oii 3anucbiBaeMoi nepemeHHol float
20 byte Azpec 5-oit 3anucbiBaemoii nepemeHHol float
21 float [aHHble 5-ol 3anucbiBaeMolt nepemeHHoi float
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KomaHnpa 153: uteHue cnotosB float. YteHue oT 1 go 5 cnotoB nepemeHHbIX float.

Tabrnuya B9: 3anpocHbie OaHHbIe

Ne Gaunrta Tvn AaHHbIX OnucaHue
0 byte Azpec 1-oi 3anpalumBaeMoit nepemeHHol float
1 byte Azpec 2-oi 3anpalumBaemMoi nepemeHHou float
2 byte Aapec 3-eli 3anpaluvBaeMoii nepemeHHoii float
3 byte Appec 4-oii 3anpawvBaemMoli nepemeHHol float
4 byte Azpec 5-oi 3anpalumBaemMoit nepemeHHou float

Tabnuua B10: OmeemHbie OaHHble

Ne 6awnTa Tvn AaHHbIX OnucaHue
0 byte Azpec 1-oi 3anpalumBaeMoit nepemeHHol float
1 float [aHHble 1-oM 3anpawwuBaeMol nepemeHHol float
5 byte Azpec 2-oii 3anpalumBaemMoit nepemeHHol float
6 float [aHHble 2-01 3anpalwmBaemMoit nepemeHHol float
10 byte Appec 3-eil 3anpawuvBaemoii nepemeHHon float
11 float [aHHble 3-elt 3anpawuBaeMolt nepemeHHon float
15 byte Anpec 4-oi 3anpalumBaemMoit nepemeHHol float
16 float [aHHble 4-oi 3anpawmuBaeMol nepemeHHol float
20 byte Aapec 5-oi 3anpaluvBaeMoii nepemeHHoii float
21 float [JaHHble 5-0i 3anpalmBaeMoil nepemeHHow float
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KomaHnpa 158: YteHmne maccuia Int_16

Tabnuuya B11: 3anpocHbie daHHble

Ne 6aiTa Tun gaHHbIX OnucaHue
0
1 int_16 MNHAEKC HavyanbHOM TOYKM
2 byte CMelleHne agpeca Mexay To4yKamu
3 byte Konnyectso Touvek (0T 1 o 10 BKAOYMTENBHO)

Tabnuua B12: OmeemHbie 0aHHbIe

Ne 6aiita Tvn fgaHHbIX OnucaHue
0 int_16 MNHAEeKC HavyanbHOM TOUKU
2 byte CMelleHve agpeca Mexay Toukamu
3 int_16 [JaHHble 1-o1 3anpalwmBaeMon Toukm intle
5 int_16 [JaHHble 2-01 3anpalwmnBaeMoin Touku intle
7 int_16 [aHHble 3-eii 3anpalwmvBaeMol Tovku intlé
9 int_16 [aHHble 4-oi 3anpalwmBaeMoin Touku intle
11 int_16 [aHHble 5-o01 3anpalmBaeMoi Touku intlé
13 int_16 [JaHHble 6-01 3anpalmBaeMoin Touku intle
15 int_16 [aHHble 7-0 3anpalvBaeMolt Toyku intl6
17 int_16 [aHHble 8-o¥ 3anpalwuBaeMolt Toyku intl6
19 int_16 [aHHble 9-oM 3anpalmBaeMoin Touku intle
21 int_16 [aHHble 10-0i 3anpalunBaeMoil Toukm intl6

PBT.407629.001 P3/MpeobpasoBatenb YpoBHS paavoBOIHOBbIN BOMHOBOAHLI TOKPIEKC

Bepcus 13 / vionb 2026

119




KomaHpga 159: YteHune maccuBa float

Tabnuuya B13: 3anpocHsie daHHble

Ne 6aiTa Tun gaHHbIX OnucaHue
Homep MaccuBa (0- nepBasi npoumsBogHasi; 1 —
0 byte TpeTbsi NPOU3BOAHAS; 2 — PEXEKTOPHbIe (PUNbTPbI)
1
> int_16 MHaekc HavyanbHOM TOYKU
3 byte CmelleHne agpeca Mexay TouKamu
4 byte KonuyecTtBo Touek (0T 1 g0 5 BKIOUNTENBHO)

Tabnuua B14: OmeemHbie 0aHHbIe

Ne 6aiiTa Tun AaHHbIX OnucaHue
0 byte Homep maccuBa
1 int_16 MNHAEKC HavyanbHOM TOYKM
3 byte CMelleHne agpeca Mexzay To4kKamMu
4 float [aHHble 1-0/ 3amnpalunBaeMoil TOUKM
8 float [JaHHble 2-0ii 3anpaluvBaeMoii TOUKM
12 float [aHHble 3-eit 3anpaliMBAEMON TOUKU
16 float [laHHble 4-01 3anpalunBaeMoi TOUKM
20 float [JaHHble 5-0i 3anpaluvBaeMoii TOUKM

KomaHnpa 162: 3anyck BHYTpeHHUX Mporpamm

Tabnuua B15: 3anpocHbie OaHHble

Ne 6anTa Tvn fQaHHbIX OnucaHue
0 byte Koz BHYTpeHHel nporpamMbl
1 byte Peszeps ( mapameTpbl 3anycka)
2 byte Peseps ( mapameTpbl 3anycka)
3 byte Pe3sepB ( mapameTpbl 3anycka)
4 byte Pe3epB ( napameTpbl 3anycka)

Tabnuua B16: OmeemHbie 0aHHbIe

Ne 6aiita Tun fgaHHbIX OnucaHue
0 byte Koa BHYTpeHHel mnporpamMmbl
1 byte Kak B 3arpoce
2 byte Kak B 3anpoce
3 byte Kak B 3anpoce
4 byte Kak B 3anpoce
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Koabl BHYTpeHHUX
nporpamm

OnucaHue

3apaHune pexekTtopHoro ¢wunbTpa 1 (B mapameTpax 3ajatoTcs

1 HayanbHasi N KOHeYHas Touku B intl6)
3afjaHne pexxeKkTopHoro dwunbtpa 2 (B MapaMeTpax 3ajatoTcs
2 HayanbHasi N KOHe4YHasl To4kuM B intl16)
3apaHune pexekTtopHoro ¢wunbTpa 3 (B MapameTpax 3ajatoTcs
3 HayanbHasi N KOHe4YHasi To4kuM B intl16)
3apaHune pexekTopHoro ¢wunbTpa 4 (B NMapameTpax 3ajatoTcs
4 HayanbHasi 1 KOHe4YHasl Touku B intl16)
5 Cbpoc pexekTopHoro ¢unbTpa 1
6 Cbpoc pexekTopHoro ¢unbTpa 2
7 Cbpoc pexekTopHoro ¢unbTpa 3
8 Cbpoc pexekTopHoro dunbTpa 4
MNMoBepka TOKOBOro BbiBoAa (B nMapamMeTpax MHAEKC 3Ha4veHus
12 NOBEPKN)
21 YctaHoBuTb unbtp BHY
22 O6yunTb DUNLTP MoMex
23 OTK/IOYUTL YNpaBneHne TokoMm 1
24 Bknountb yrnpasneHve TOkoM 1
3anoOMHUTb TEKyLlee 3HaYeHWe ANIMHbI OMOPHOro yyacrtka Ang
25 ras’oBOW NMoayLLKM
90 3agaTb 3aBOACKON HoMep npubopa
129 BoccTtaHoBneHne A0 3aBOACKUX HACTPOEK
130 3apaHve TekylmMX HacTpoeK Kak 3aBofckue
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MpunoxeHue I'
CxeMbl 3M1eKTpUYeCcKkue NoaknYeHus

Ru
2.0

'::> K mexHonozuseckod M3BM

X1 AL
KaHm. Lens
1 HART()
—1 2 HART(2)

MCmoYHUK 3neKmponumaHus

A
lpeodpasobomens ypobrs TIKD/EKC
X1
Lens —— |1
278+) 1 ‘
Kopnuc 2 |
278 B
24L-20mAl) | L pe
Kopnuc 5 Fe
2-20MA L) b [ |,
RS-LB5IA) 7 e ]
RS-485(BI 8 e
RB 9 P

[

X1
KoHm. Lens
1 2L B [+)
— 2 2L B[
AZ
Mpuerruk £-20 mA
X1
KoHm. Llens
L1 1 Bxod [+)
2 Bxod [H

PucyHok .1 - Cxema anekmpudeckas nooko4YeHuUs npeobpasosamerns ucrionHeHus AL|

122

PBT.407629.001 P3/Mpeobpa3sosaTtenb YpoBHA paavoBONHOBbIA BONMHOBOAHLI TOKPIEKC

Bepcusi 13 / nionb 2026



Al

X1
KoHm Lens .
1 HARTH) ?—’:{> K maxxonozu4eckou M3BM
——_2 [ HARTI2]
Al
MNpaodpa3obamens ypobua TIKD/EKC
Mcmo4HUK 3nekmponumaHuA
X1 R X1
Uens —O— 1 240 KoHm Lens
278[:] 1 H N, 1 [ 2B
[Kopnuc 2 Pe — 2 | 2Bl
278(-) 3 P
2x4-20mAl+) L A2
Kapnuc 5 Fe Mpuemkug L-20 mA
2eb-20mAH [ 6 ] 2 X1
RS-LA5(A] 7 e Korm. | Lens
RS-4B5(B) 8 e L 1 Bxod [+)
RB 9 e 2 Bxod
Ab
Mcmo4HUK 3neKmponumaHuA
X1
KoHm. Lens
1 2L B [+
2 LB
AS
Mpuemnuk 6-20 MA
X1
Koxm Lens
1 Bxod [+
2 Bxod [

PucyHok .2 — Cxema anekmpudeckas MooK/MoYeHUs1 npeobpazosamerisi UCMOHEHUS
A2l
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Al
NpeoBpasosatens yposns TIKGNEKC

X1

Uens

278(+)

Kopnyc

MeTounmuk BAEKTPONUTOHKA

278(-)

2x4-20WA(H

Kopnyc

2x4-28wA(-)

RS-485(A)

)

X1
KoHT. Uens
1 24B(+)
2 248(-)
A2
MNpeoGpazosatent RS-485-USB
X1
KoHT. Uens

RS-485(B)

E%?EFEEJ?

_‘le— 2

RS-485(A) | { =" & rexuonormseckon Maem
Rs-485(6)

PucyHok I".3 - Cxema anekmpuyeckasi noOKroYeHUs npeobpasosamerisi ¢ 8bIXOOHbIM
cuaHarnom L|C

A2
UeTtounmk SAEKTPONUTAHUA
X1
KoHT. Uens
Al
Mpeotpasosarens yposrs TIKONEKC L 1 248(+)
2 2 248(-)
X1 Ad
oo o) MpeoBpasosatens RS-485-USB
X1
278(+) [ —( 1
ey T A - Kout.| Llens
] -
278() 3 o2 -] s 1 [Rs-485() jj::>K TexHoAoruueckon M9BM
) 2 |Rs-485(B)
24-20u(+) 4 fa 3]
Kopnyc 5 |54 5
w4-20uA(-) 6 |8 4] 2 VCTOUHMK SAEKTPOMUTAHUS
rs-4858)| 7 2] [ X1
Rs-485(8) | 8 s - KowT. Llens.
RB 9 lo g 3 1 24B(+)
2 248(-)
A5
TMpnemunk 4-20mA
X1
KoHT. Uens.
1 Bxon(+)

|

Bxon(-)

PucyHok .4 - Cxema anekmpuyeckasi MOOK/IOYeHUsT rpeobpa3osamerisi UCMOJIHEHUS

LIC/A

Al
MpeoGpasosarent yposks TIKPNEKC

X
=

Lens

9

278(+)

Kopnyc

278(-)

2x4-20uA(+]

Kopnyc

2x4-20uk(-)|

RS-485(A)

RS-485(B)

FEITFTLT

-

]

— aexTponutanue 18..32 B
[—

(suixonHon curHaa Profibus PA)

PucyHok .5 - Cxema anekmpuyeckasi nookmoYeHusi npeobpaszogamernsi ucrosHeHus1 PA
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MpumeyaHuna

1 Kabenu cBsian He BXOAST B KOMMJIEKT MNOCTaBKK NpeobpasoBaTenei, Ho MoryT
6bITb NOCTaBNEHbI MO 3aKasy.

2 PekoMeHlyeMoe ceYveHune xun kabenen ans BHeLHMX noaknitodeHui 0,35; 0,50;
0,75; 1,00; 1,50 mm2,

3 Boibop Mapku kabensi ocywlecTBnsieTcs MpPOeKTaHTOM 3akasa.

4 HapyxHbIi AvaMeTp kabenei BbibupaeTca oT 8 A0 13 MM.

5 JIMHUM pekoMeHAayeTCs MpOBOAMTL 3KPaHMPOBAHHOW BWUTOW MapoW.

6 Kabenb cBsi3n 3a3emnsieTcs TONMbKO CO CTOPOHbI MpeobpasosaTens.

7 MNopknioyeHne npeobpaszoBaTtenss BO B3pbiBO3ALLMLLEHHOM WCMOMHEHMU C BUAOM
B3pbIBO3aLUMThl MCKpobe3onacHas uernb OCyLLeCcTBAsieTcs Yepe3 6apbep MCKpo3alum-
Tbl. Bapbep MCKpo3awWmnTbl AOMKEH UCK/IOYaTh 3a3eMsieHme aKkpaHa kabens.
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MpunoxeHue E
UHcTpykumnsa no coopke TOKDPJIEKCOB pa3nuyHoro
MCNONHEeHUsA

E.1 MOHTaX IEHTPHPYIOUIHX AHCKOB JASI YCTAHOBKH B TPy6y

E.1.1 [aa uCKAIOYEHHSd KOHTAKTa 30HAA C KaMepoM HWAM CTEHKOH TpyObl HMEIOTCH
LIEHTPUPYIOILIKE OUCKH (KPECTHI) A XKECTKUX OOUHOYHBIX U THOKHUX OQHUHOYHBIX 30HAOB. [UCK
KpPEIUTCd K KOHILy 30H[a, a IPH HEOOXOAWMOCTH M Ha BCEM AAWHE CTEPXKHS HAHW Tpoca Ha
paccrogHun He MeHee 1 M. [lucku wu3rotaBauBaroTca u3 dropomracra-4 (PTFE) masa
TeMmirepatypbl o 250°C mau u3 KepaMuku mgad remneparypsl 500°C (rabawuiia E1). [JocTyrHbI

LIEHTPUPYIOILIHE JUCKH U KPECThI JAd TPyDO pa3sAHYHOro guameTpa.

Taauna E1
daemeHT
Temnepartypa, °C Martepuaa IlenTpaTop .
4YyBCTBHTEABHBIH
250 dropomnnacra-4 Juck CrepxKeHb, TPOC
(PTFE) Kpect Tpoc
Juck CrepxkeHb, TPOC
500 Kepamuka
Kpect Tpoc

- ]
BrumaHue! B 3aeucumocmu om yoobcmea mpaxncnopmupoexu
npeobpasoeamenst u mpeboeanuii 3akasuurxa yeHmpupyrousue oucku (Kpecmet)
Mmozym 6bimb YcmaHoeNeHblL HA CcmepikeHb (mpoc) uwlu nocmaensimsest
omdenvHo. IIpu nocmaeke uenmpamopoe He e c6ope, 3akxasuux OOKEH
ycmanoeums ux camocmosimensHo Pyrxoeodcmeysice Hacmosiweil
uncmpyrxuueii.

|

E.1.2 IlenTpupyromuii 1ucK (PTOPONAACTOBBIA H/HAH KEPAMHYECKUIH) MOHTHPYETCS C
IOMOIIBI0 ABYX IIaii6 star-lock K OOWHOYHBIM KE€CTKHM 30HAaM (pucyHku E1-E2). K HuxHe#
YaCTH OAMHOYHOTO JKECTKOTO 30HZA LEHTPUPYIOMNH AUCK KPEIIUTCS C IIOMOIIBIO a6l U TaifKH.

Temmeparypa skcnayatanuu 250/500°C
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Wauda STAR-LOCK

Wauda STAR-LOCH

PucyHor E —1 Monmark yeHmpupyrousezo Oucka K 00UHOUHbIM HeCmKUM 30HOaM

Pucyror E2 — MoHmaok yeHmpupyrou,ezo OUcCKa K 00UHOUHbBLM JKeCmKum 30H0am

Lenmpamaop

LleHmpamop

}J

Pucyror E3 — MoHmark yeHmpupyrouiezo Oucka K 00UHOUHbIM HKeCmKUM 30HOaM
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Paccmosuue Mexdy yeHmpamopamy He meHee 1 Mempa

Pucyrorx E4 — Monmark yeHmpupyrou,ezo OUcCKka K 00UHOUHbIM HKeCmKUM 30HOaM

248

PBT.407629.001 P3/Mpeobpa3sosaTtenb YpoBHA paavoBONHOBbIA BONMHOBOAHLI TOKPIEKC
Bepcusi 13 / nionb 2026



[1.1.3 ProponracToBBIf LEHTPHUPYIOIIMI KPECT MOHTHPYETCS C IIOMOIIBIO CTOIIOPOB C
BHHTAMH M rafiKaMu K OJMHOYHBIM TMOKMM 30HzaM (pucyHku ES, E6 u E8). Temmneparypa

akcnayaTanuu go 250°C

—

Uenmpamop-36e3da )
PR, M
-

/ \
{monap/ \ /

——_ Bunm,

Pucyror E5 — MoHmMaok ¢hmoponiacmogozo ueHmpupyrouiezo OUCKa ik 00UHOUHBLM 2UbKUM

30HOam Ot memnepamypbul 0o 250°C

Paccmosrue HEXAY He mewee 1 mempa

Pucyror E6 — MoHmark ¢gpmoponiacmossbix UeHMpUupyrowux OUCKo8 K 00UHOUHbIM 2UDKUM

30HO0am 0151 memnepamypbst 0o 250°C
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/.1.4 Ha HUXKHIOIO 4aCThb I'Py3a C IIOMOIIBI0 60ATa U IIafi0 MOHTHUPYETCS LEeHTPUPYIOIIIH

IUCK (DTOPOIAACTOBBIH HAM KepaMHYeCKUH) (pucyHOK E7).

Wauda cmongpHas

Waida zpobep

bonm

PucyHor E7 — MoHmark yeHmpupyrouiezo Oucka K 00UHOUHbIM 2ubKuMm 30HOaM

Pucyrorx E8 — MoHmark ueHmpupyroouiezo Oucka kK 00UHOUHbIM 2UubKUM 30HOAM
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£[15 KepaMI/I‘-IeCKI/IC LHEHTPUPYIOIIHE KPECTHI K I‘I/I6KOMy OOAVHOYHOMY 30HAY MOHTUPYETCHA
C IIOMOIIBIO ABYX mraii6 star-lock Ha 3apaHe€e MIOATOTOBAECHHBIE 3aBOAOM-HU3TOTOBHUTEAEM MECTA

(meTaaamueckue BTyaKY). Temnepatypa skcnayaramuu no S00°C (pucyuru E9, E10).

Bmynra remanauseckas
ﬂ—v\‘
\ o

Lerimpamop reparu+eckud b
T

Pucyror E9 — MoHmark Kepamuueckux ueHmpupyrouux Ouckos Kk 00UHOUHOMY 2ubKomy

30HOY 0151 memnepamypsl 0o 500°C

Pucynok E10 — MoHmak kepamuueckux ueHmpupyrouux OUcko8 K 0OUHOUHOMY 2UbKOMY

30HOY 02151 memnepamypsl 0o 500°C
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1.6 Kepamuyeckue ILEHTPHUPYIOIIHE KpPECcTbl K TUOKOMY OAHMHOYHOMY 30HAY MOTYT
KPEIMUTBCH  METAAAMYECKHMMM  HEPXKaBEIOIMMH  BTYAKAMH C  IIOMOIIBIO  BHHTOB

(pucynku E11, E12).

Lexmpamop kepanceckui

Pucynok E121 — MoHmark kepamuueckux UeHmpupyrouux OUcCko8 K 00UHOUHOMY 2UOKOMY 30HOY

NpuU NOMOUWU HeprKaserUUx 8myJok 0t memnepamypst 0o 500°C

FPaccmonnee mexdy yer

Pucynok E122 — MoHmak kepamuueckux UeHmpupyrouux OUckog K 00UHOUHOMY 2UOKOMY 30HOY

NpU NOMOUWU HepIKaserUUX 8MYJ0K 0t memnepamypsl 0o 500°C
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E.2 MoHTax) OAHHAPHOTO H COCTaBHOIO 30HAA

E.2.1 B 3aBUCHMOCTHU OT OAWHBI, OMUHAPHBIY CTEPIKHEBON 30H[ MOKET COCTOSITH U3 OJHOTO
HAUW U3 HECKOABKHX CETMEHTOB.

E.2.2 B cayyae HECKOABKHX CETMEHTOB, 30HJ COCTOUT U3 CTAHAAPTHBIX CETMEHTOB OAMHOM
1 MeTp M KOHEYHOIO CErMEHTa, JAWHA KOTOPOTO OIIpeleAseTCs OAMHOH, yKa3aHHOH B KOe

3aKaasa.

/ Cmepxers

Pucyror E13 — MoHmask 00UHOUHO20 2KecmikKozo 30H0A
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lﬁf auka cmonopHas

Tpoc @ & mM

PucyHor E14 — MoHmask 00uHOUHO020 2ubkoz0 30HOA
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! f Cmepxers D 8 mm 1

/ Cmepxery G 8 mm 2

Pucyror E15 — MoHmask cocmasHo20 2kecmiKo20 30HOA U3 CMepokHsl I8 mm
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lauka cmonopHas

Cmepxers @ 6 mm 1

|

Bmyska coedurumessHas

[auka cmonopHa

Cmepxens @ 6 mm 2

Pucyror E16 — MoHmask cocmasHo20 2KecmiKo20 30HOA U3 CMepokHsl J6 mm
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E.3 MoHTakX KOAKCHAABHOI'O 30HZA (BepxHee I'IOZI'.KAIO"IeHI—Ie[

E.3.1 BKpyTUTB CTepP:KEHb KOAKCHAABHOI'O 30HZa B IIepexos 0AOKa 9SAEKTPOHHOTO

(pucynok E17)

Pucyror E17 — MoHmark cmepsKHSL U3 cocmasa KOAKCUAIbHO20 30HOA
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E.3.2 YcraHOBUTH LIEHTPATOPBI B COOTBETCTBYIOIIME [1a3bl Ha CTepKHe (PUCYHOK [118).

Pucyror E18 — YemaHosKka ueHmpamopos Ha cmeprKeHb
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E.3.3 Hanets u BKPYTHUTH TPyOy u3 cocraBa KOaKCHAABHOI'O 30HOa

(pucynok E19).

n J
Pucyror E19 — monmaxk mpybsl us cocmasa KoaKCUAIbH020 30HOA
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E.3.4 Ha KOHIle KOAKCHAABHOTO 30H/a YCTAHOBUTD 3aTAYIIKY U 3aPHUKCHPOBAaTh €€ IIaiboi

u raikoii (pucyHok E20).

|

L1

Pucyror E20 — YcmaHoeKa 3a2nyuKuU KOAKCUAIbHO20 30HOA

E.3.5 [Ipr HeoOXOOMMOCTH OEMOHTarXKa KOAKCHAABHOTO 30HAa ThKdaekca IOBTOPUTH IIII.

3.1-3.4 B o6paTHOM HOpsaKe
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E.4 MoHTaxX KOAaKCHAABHOTO 30HZA (HHKHee NMOAKAIOUYEHHE)

E.4.1 [aa moHTaxka mOpeoOpa3zoBaTeAss MHOAXKHBI HCIIOAB30BATBCS IIPHUCIIOCOOACHUS A

CcOOPKH COOTBETCTBYIOIIETO pa3Mepa B COOTBETCTBHHU C PHCYHKOM E21.

D23
Y e
I< ;4
/

>

24

| 207 J
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PucyHor E21 - IIpucnocobneHus 0as cbopku

E.4.2 Ha mMecre MOHTaxKa MOAXKHBI OBITH OOECIE€YEeHBI HEOOXOAMMBIE YCAOBHS A
OpoBeneHUs paboT M HaAWdHe HEOOXOAMMOrO HHCTPYMEHTA: FAaedHbIe KAIOYH C OTKPBITHIM
3eBOM pa3MmepoMm 5,5 (Au60 8 mas KOAKCHaABHOTO BOAHOBoma auamerpoMm 40 mm) u 36x41,
KAIOY TPYOHBIH pbraaskHbIH No2.

E.4.3 Ilepen MOHTaXkOM HEOOXOAMMO OIIPENEAUTDH, KAKHE [ETAAU OTHOCHATCS K HHUMKHEMN,
cpenHel U BepXHEH CEeKIIUAM KOaKCHAaAbHOTO BOAHOBOZA.

E.4.4 CobpaTh HMXKHIOIO CEKIHI0 KOAKCHAaABHOTO BOAHOBOAA B COOTBETCTBHH C

pucyHkoMm E22.

Uauda 5 TOCT 6402-70 Huck uermpoboqHsi

/

“\auka M5 FOCT 5927-70

PucyHor E22 - Cxema cbopru HUXKHel cexyuu
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[.4.5 3akpenuTh MIPHUCIOCOOAEHHE B BEPXHEHM YaCTH HHIXKHEH CEKIMH, IAOTHO BKPYTHB
OIIOpHBIE BHHTBI B 00e4aiiKy TaKUM 00pa3oM, 4TOObI IIEHTPAABHBIH SA€KTPOJ BOAHOBOAA OBbIA

HaIeKHO 3a(pUKCHPOBAH I10 OTHOIIEHHIO K HAPY2KHOM Tpybe BoAHOBOAA (pHUCYHOK E23).

Pucyror E23 — IIpucnocobaieHue 05 MOHMAXKA 8 8epXHell uacmu HUXKHel ceKyuu
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E.4.6 OmnycTuTh HHXKHIOIO CEKLHI0O B pe3epByap C OIOpPOM Ha IIPHUCIIOCOOAeHHE

(pucynok E24).

Pucyror E24 - IToepyxeHue HUXKHel ceKyuu 8 pe3epsyap ¢ onopoll Ha npucnocobeHue
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E.4.7 CobpaTh CpeHIOI0 CEKIIHIO B COOTBETCTBUH C PUCYHKOM E25.

Huck yermpoboHsil

Bmynka coedurumensHasg

PucyHor E25 - Cxema cbopku cpedHell cexyuu

E.4.8 CoenuHUTE MeXkay coOO0i CTepKHU HUXKHeN U cpefHell CEeKIINU.

PucyHor E26 - CoeduHeHue cmepokHell HUXCHel U cpedHell ceKyun
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E.4.9 CoemuuuTh TpyObl HIXKXHeH U cpenHed cekuuii. [lasg coemuHeHHs TPyO BOAHOBOZA

JAOIIyCKAaeTCs UCIIOAB30BaTh HpHCHOCOﬁAeHI/Iﬂ HE IIPpUKAaAbIBad OOABIITHX yCI/IAI/IfI IIPpU 3aTSAXKKeE.

PucyHor E27 - CoeduHums mpyb HurkHell U cpedHell cekyuil
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E.4.10 3akpenuTk BTOpO€ IIPHUCIOCOOAEHHE B BepxXHEH 4YacTH CpeaHel CeKUUU B

COOTBETCTBHUHU C I11.4.5.

Pucyror E28 - IIpucnocoberue 8 8epxHell uacmu cpedHell ceKyuu
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E.4.11 CHATb HHXXHeEe IIPHUCIOCOOACHHE M OIyCTUTb CPEIHIOI0 CEKIIHI0 B pe3epByap C

OIIOPO# Ha BEpPXHEE IIPUCIIOCOOAEHUE.

Pucyror E29 - IToepyskeHue cpedHell ceKyuu 8 pesepsyap ¢ onopoil Ha eepxHee
npucnocobnerue
E.4.12 Ecau CpegHUxX CEeKIUH HECKOABKO, TIOBTOPUTH onepanuu

1o . 4.10, 4.11.
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E.4.13 CobpaTh BEPXHIOIO CEKIIHIO B COOTBETCTBHH C pUCyHKOM E30.

[uck ueHmpoboyHe

\ Bmynxa coedunumensHas

Pucyror E30 - Cxema coopku HUrxKHell cexyuu

E.4.14 TloBTOopuTs onepaiuu mno . 4.8 u 4.9.

Pucyror E31 - IIpuchocobrerue & sepxHell uacmu eepxHell cekyuu
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Pucyror E32 - IloepyskeHue gepxHell cekyuu 8 pesepayap ¢ 0nopoil Ha eepxHee

npucnocobneHue
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E.4.15 IIpuKkpyTUTBH OAOK SA€KTPOHHBIH K 30HAY (pPHCYHOK E33).

PucyHror E33 — MoHmaok 610K 9.1eKMPOHHO020 K 30HOY
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Pucyror E34 — CmornmuposaHHblll KoakcuanvHulil Toxgaexce
E.4.16 Ilpyn HeOGXOOUMOCTH AEeMOHTa)Ka KOAKCHAABHOIO 30HAA TaK(aeKca MOBTOPUTH IIII.

4.4-4.15 B oOpaTHOM HOpAAKE
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MpunoxeHue X

NUHCcTpYKUMA no obHoBNeHUw BcTpoeHHoro MO

XK.1. MoakntounTtb npmbop no USB k komnbioTepy. Kabenb USB mini-B. YTobbl no
NY4nTb JOCTYN K pa3béMy HYXHO OTKPYTWUTb KPbIWKY Koprnyca 610Ka 31eKTPOHHOro M
CHATb 610K MHAMKaUUW.

XK.2. BkaounTb anekTponutaHue npubopa (HanpshkeHue AomKHO 6biTb (24 £ 2,4) B
ctabunbHoe 6e3 nomex).
XK.3. MpoBepuTb B AUCTIETUYEPE YCTPOWUCTB NOSIBUICS NN HOBbLIM HOBbINM COM-MopT.
X.4. 3anyctutb nporpamMmy TekflexLoader.exe
}} 3arpysumnk ecTpoedHoro MO TIKQNEKC - O x

| L]

OBHoBUTE

X.5. Bblbpatb B nporpamMe dain ¢ npoLIvBKOU
E‘ 3arpyzunk ectpoeqHoro MO TIKONEKC - O X

C-fimware\Teldlex-2v1_2_6_245(44 6)_RS5485_MODBUS hex | ]

OBHoBMTE

XK.6. HaxaTb konky «O6HOBUTL». ocne HaxaTus AOMKHO HayaTbcs O6HOBNEHWE
MO. O6HOBNEHNE OCYLLECTBASETCA B TPU 3Tana: O4MCTKa NaMsATK, 3anucb, NPoOBEpKa.

X.7. Mocne 3Toro MosBUTCA HaAMMCb «3anucb 3aBeplueHa». MNpubop nepesarpyswT-
ca v 6yaet rotoB Kk pabote.
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E‘ Jarpyzumnk ecTpoeHHore N0 TIKONEKC - O

firmware'\ Tehkflex 2 6 245(44 6) R5485 MODBUS hex

Ounctka mamam

BootVers: 1.0.0.2

DBHoBMTE

E‘ Jarpysumnk ectpoenHore N0 TIKONEKC - O

C:Mfimmware'\Tekflex-2v1 2 6 245(44 6) R5485 MODBLIS hax

3anmce
DEHOBMTE
BootVers: 1.0.0.2
E‘ Jarpysumnk ectpoenHore N0 TIKONEKC - O

245(44 6) R5485 MODBLIS hax

MpoBepka
DBHOBM TS
BootVers: 1.0.0.2
E‘ Jarpy3umk BcTpoedHoro M0 TIKONEKC — O

3annce saBepWweHa

PBT.407629.001 P3/MpeobpasoBatenb YpoBHS paavoBOIHOBbIN BOMHOBOAHLI TOKPIEKC
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MpunoxeHue U

OemndurpoBaHMe TeXHONOrMYEeCKUX NepemMeHHbIX

KomaHga PV Damp (JemndunpoBaHme TEXHONOMMYECKMUX NePEMEHHbIX) U3MeHseT
BpeMsi OTK/IMKa npeobpasoBaTens Ha HebonbluMe BapuauMmM 3Ha4YeHUIN BbIXOAHbIX
[aHHbIX, Bbl3BaHHbIE BbICTPbIM U3MEHEHNEM BENMYMH BXOAHOM nHbopMmaumu. Mapa-
MeTp BpeMs AeMndnpoBaHNS onpeaensieT COOTBETCTBYOWee BpeMs AeMnduposa-
HUS, UCXoAs U3 HeobXO0AMMOro BpeMeHu OTKIMKa, CTabunbHOCTU curHana u apyrmx
TpeboBaHWIi AMHAMUKM KOHTypa CUCTeMbI yrpaBreHust. Mo yMmonyaHuio 3aaHo 3Ha-
yeHue 1,0 c, KOTOPOE MOXHO M3MEHUTb Ha Ntobyto BennumHy ot 0 Ao 30 cekyHA.

BbibpaHHOe 3HauyeHwe BNAUSIET Ha BpeMsl OTK/MKa npeobpa3osaTens. pu HynesoMm
3HaveHun (O3HavaloleM OTKIYeHne AeMndupoBaHUS) BbIXOAHbIE 3HAYeHUs pearu-
PYIOT Ha M3MEHEHMS BXOAHbIX AaHHbIX TaK H6bICTPO, Kak NO3BOMSET anropuTM paboThbl
npeobpa3oBaTens. 10 Mepe yBeMyYeHns 3HavyeHnsa aeMndupoBaHnsa BO3pacTaeT m
BpeMs OTK/IMKa.

Mpu BKkIOYEHHOM AemndupoBaHun M BbIBOAMT BbLIXOAHbIE 3HAYEHWS B COOTBET-
CTBMW CO CneayowmM BblpaXKeHneM:

3HaueHne gemndunpoBaHua = P + (N — P )x(1-e -T_)

P — npeablayee pemndupyemoe 3HayeHue;

N — HOBOe 3HayeHWe napameTpa;

T — nocTosiHHas BpeMeHn AeMndupoBanHns;

U — yactoTa obHOBNEHWS.

MpU yKa3aHHOM 3HAYEHWM MOCTOSIHHOM BPEMEHM BbIXOAHAs BeNUYMHA MapaMeTpa
cocTaBnseT 63% 0T N3MEHEHUM BXOAHbIX IaHHbIX U NPUBNMXKAETCA K BXOAHbIM AaH-
HbIM COrnacHoO NpMBeAEHHOMY Bbille BblipaXXeHUIO.

Mocne BbINOMIHEHMS OAHOW onepauny AeMndupoBaHnNs 1 Noc/eayoLero CTyneH-
4YaToOro WM3MEHEHMs BXOAHOMO 3HayeHusl MapaMeTpa BeMYMHA Ha Bbixoae npeobpaso-
BaTens coctaBuT 63,2% OT 3TOro U3MeHeHUs.

BbixogHoOe 3HadeHue npogosmkaeT NpubnmxaTbCcs K BENMYMHE BXOAHbBIX AAHHbIX
COrNlacHO NpuBEAEHHOMY Bbille YpaBHEHMUIO.

HanpumMep, ecnun, Kak nokasaHo Ha pucyHke XK.1, BxoaHas BeNu4YMHa U3MeHsIeTCs
nowaroso ¢ 100 go 110 ea., a MpoAO/MKUTENBHOCTL AeMndupoBaHust coctaenset 5,0
CeKkyH, TO npeobpasoBaTenb pPacCYMTbIBAET M BbIBOAWUT HOBOE 3HAYEHME C MOMOLLbIO
ypaBHeHUs aemMndunpoBaHus.

Mpu pemndunpoBaHum B 5,0 cekyHa npeobpasosaTenb BbigaeT 106,3 en., vam
63,2% OT WM3MEHEHWUS| BXOAHbIX 3HA4YeHWi. Mpu 3TOM BbIXOAHbIE BEANUYMHBI MPOAOTKA-
0T MNPUBAMXKATLCA K KPUBOM BXOAHBLIX AAHHLIX B COOTBETCTBUM C MPUBEAEHHBLIM Bbllle
YpaBHEHMEM.
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PucyHok U.1 — NocmosiHHas epemMeHu 0eMrghuposaHusi
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MpunoxeHue K
Pnarn n cneumasnbHble PeXUMbl PadoThbl

[ns cneumnanbHbIX MPUMEHEHWUI U B C/ly4ae HeCTaHAAPTHbLIX MPUMEHEHUIN Npeo6-
pa3oBaTesnisi NpuUMeHsTCs none dnaru.

Ansa nepekntoyeHuss pexxumoB paboTbl B npeobpasoBaTene ncnonb3yetcsa 32 dna-
ra.

YcTaHoBKa niara Npov3BOAMTCS 3anUCbio TOFMYECKON eAMHULbI B COOTBETCTBYIO-
Lee nose C NOCNeayoWwmnM CoXpaHeH eM.

0 — ucnonb3oBaHWe naeanbHOro NoNocoBoro dunbTpa pedrekTporpaMmMel B Ya-
CTOTHOM obnactu. MpUMEHSIETCS TOMbKO B C/lyYae CUbHBIX MOMEX Ha pedriekTorpam-
Me. PexkomeHayeTcs MpuUMeHsTb COBMECTHO C dnaroMm 1 Ans ycTaHOBKuM 6onee TOYHbIX
napaMeTpoB unbTpaunu;

1 — noakstoueHne K Nonsam A n B 3HaYEHUI HUXKHEN U BEPXHEW rpaHuLbl NOS1I0CO-
BOro dunbTpa, yctaHoBNEeHHOro ¢pnarom 0. 3HadeHne nons A AO/MKHO 6biTb LesbiM
umcnom ot 1 go 10. 3HaueHune

nons B gomkHo 6biTb oT 60 Ao 300. AnroputMa Bbibopa NapaMeTpoB (uabTpa HeT.
3HadyeHns koadbduUMeHTOB noabupatoTcs aMnupuyeckn. BusyanbHoO pednekTorpam-
Ma AO/MHKHa COOTBETCTBOBATbL NMpeACTaBfeHHbIM Ha PUCYHKAX HACTOSILWLEro pykoBoa-
cTBa. AMNAMTYyAa BbICOKOYACTOTHOIO LWyMa Ha 3XorpaMMe He Ao/kHa 6biTb 60sbLue
5-7 MB;

2 — BK/IIOYEHWNE ABTOMATMYECKOW PEryfiMpoBKU ycureHusl. MNpuMeHsieTca npuy cna-
60l1 oTpaxatoLlein cnocobHOCTM CUrHana Hapsily Co «CTyrneH4aTbiM» noporoM. Koad-
dUUMEHT ycuneHus ycTaHaBnmBaeTcs B nosie wdx1l Bknagku PaclumpeHHble HacTpoi-
kn. KoacbduumeHT nepegaun, ykasaHHbiM B none wdxl macwtabupyer sxorpammy
JIMHENHO C yBenuyeHneM aanbHocTU B L-wdxl/Luys pa3. Takum o6pasoM, Ha MasbIx
[anbHOCTSX YCWIEHWSI CMrHana MpakTUYeCKn HeT, C yBeNMYeHWeM A[anbHOCTU yCu-
neHuwe 6ypeT yBenuumBaTbCs. He pekomeHayeTcs yCTaHaBAMBaTb 3HayeHue B none
wdx1 6onbLue 3;

3 — anddepeHumpoBaHme curHana. JomkHo 6biTb BKItoYeHo Bcergalll;

4 — cpnar paboTbl ¢ NpnbopamMm C pazHeceHHbIMU AaTYMKOM U 6/1OKOM 3NEKTPOH-
HbIM;

5 — BktoueHne pexxrma paboTbl C OMOPHbLIM y4YacTKoM. [MpuMeHseTcs ans npmubo-

pPOB C ONOPHbLIM YHaCTKOM A/ KOMMNEeHcauum oWmnbKn namepeHuns AanbHOCTU U3-3a
W3MEHEHUN OTHOCUTENbHON AMSMNEKTPUYECKON MPOHULLIAEMOCTM ra3oBoi asbl cpeabl;

6 — BK/IIOYEHWE BbIPE3KM M3 3XOrPaMMbl HacT MeXAy 3HAYEeHUAMU, YKa3aHHbIMU
B nonsix WHTepBan 1 un WHTepBan 2 (B 3Ha4YeHUSAX BbIpe3aeMbix TO4ek). [pumeHsieTcs
Ansa npubopoB C pasHeCeHHbIMU AATHYMKOM U 6/T0KOM 31EKTPOHHBIM ANS UCKHOYEHNUS
M3 3X0orpaMMbl OTpe3Ka C kabenem cea3n.

O6bI4YHO BbIpe3aloT OTPE30K TakMM 0bpasoM, 4TO6bl 3XOorpaMma COOTBETCTBOBasa
npubopy 6e3 kabens cea3n (B 0o4gHOH6M04YHOM UCMOSTHEHUK);

7 — BrkntoyeHue cnegsuwero dpunbTtpa 1 — punbTp yaepxanus. Ecnu cpegHee kBa-
[ApaTVYeCcKoe OTK/IOHEHME W3MEPSIEMOW BEIMYMHBI MEHbLUE 3HAYeHWsl, YCTaHOBIEHHO-
ro B none Mopor CKO, namepeHHoe 3Ha4eHne ypoBHS AOMOSHUTENBHO UNbTpyeTcs
unbTpom rnyburon ot 100 go 1000 OTCYeTOB, C yBenuueHue rybuHbl hunbTpaLmm
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Ha eaAnHULY NOC/e KaXKAoro 3aMepa, Npu pe3kmx n3MeHeHusax ypoBHs (bonbLue 3Ha-
YeHWs, YCTAHOBNEHHOro B none [lensta) GunbTp aBTOMATUYECKM OTKIIIOYAETCs, Bblaa-
Basi Ha BbIXOA TeKyLlee U3MepeHHOe 3Ha4YeHNe BEMNYNHDI;

8 — BkoueHne cnepsuwero dunbtpa 2 — GuUabTp cnexexuns. MapameTpbl duabTpa-
uun 3apatotca napametpamm OkHO u Bpems. Mowck Mepexoga 3 (oTpaXkeHne OT Bepx-
Hero ypoBHS) NMpoM3BOAUTCSA B AuanasoHe oT «O6HapyxeHune 3 — OkHO» Ao «O6Hapy-
xeHue 3 + OkHo». Ecnu oTpaxxeHue OT ypoBHSl He 6b1510 HalAEHO B OKHE B TeYeHue
BPEMeHMN, yCTaHOB/IEHHOM B OKHe BpeMms (3apaeTcs B konM4yecTBe 3aMepoB), NMOUCK
rNpov3BOAUTCH BO BCEM AManas3oHe;

9 — peseps;

10 — BkNKOUYEHMe crnaxusatoLero dunbTpa aXorpamMmmbel — GUILTPYETCH MO TPeEM
nocnenoBaTesibHbiM U3MepeHusaM. BblumMcneHne ypoBHSI MPOM3BOAUTCA aHaIN30M
OCpeaHEHHOW 3XOrpamMMbl;

11 — BKIOYEHME CriaxuBatowero GunbTpa 3XorpamMmbl 2 — GuUIbTpyeTCs Mo Aecs-
TW NocneaoBaTesibHbIM U3MepeHUsM. BeluncnieHne ypoBHS NpOM3BOAUTCS aHaIM30M
ocpeAHeHHOM axorpaMmel. BktovaeTcss ogHOBpeMeHHOo ¢ ¢narom 10;

12 — BkItoueHme punbTpa 3axBaTta. Ecnn pasHocTb Mexay TeKyLwuM n punbTpo-
BaHHbIM 3HayeHMeM MeHblle 10 MM, TO BKJ/IOYAETCS SKCMOHEHUManbHbIM GUALTP € na-
pameTpom 0,1 Ha nepBbie AEeBSATb 3aMepoOB, NPU COXPaHEHNN TEHAEHLMN N3MEHEHUS
C [ecaToro no TpuauaToe M3MepeHue napameTp ¢unbTpaummn yctaHaeBnusaetcs 0,01,
hanee ycrtaHaBnmaeTcsa napameTp dunbtpauum 0,001. Ecnm B TedeHne nocnegHnx
[AECSATU U3MEPEHUI Pa3HOCTb MeXAY TEKYLLMM U3MEPEHHbBIM 3HAaUeHMEM U pUnNbTpo-
BaHHbIM 3HaveHneM 6onble 10 MM, bunbTp copacbiBaeTcs. PUNBLTP BKAKOYMTCA NO-
BTOPHO TOJIbKO Nocne ctabmnmnsaumm curHana B okHe 10 mMm.

13 — BK/IlOYeHWe ¢nara OTK/OYAEeT aBTOMAaTUYECKOE ONpeaeneHue 3HadeHui
Mponyck Gen8 u Touek Ha AnvHy. MoTpebyeTcs pyyHas Ux ycTaHoBKa.
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MpunoxeHwue J1
BepomocTtb ognHo4vHoro komnnekra 3UMM

OAVHOYHBIA KoMMNekT 3UM npeaHasHayeH ANns 3aMeHbl BbIWEALNX U3 CTPOS Y3/10B U
[JeTane cunamMun W cpeactsamy  notpebutens. OauHOYHLIN  koMnniekT 3UM  npwu
Heobx0AnMOoCTM BO306HOBNSETCS MO 3aKasy.

CocrtaB ognHo4Horo komnnekta 3UM npueeaeH B Tabnuue J1.1.

Tabnuua J1. 1
HanmeHoBaHue 0603HaueHune Konuuecrso, WiT. MpumeyaHue
BNOK 3M1EeKTPOHHBIN B cooTBeTCcTBMM C 3aKa3oM 1
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MpunoxeHue M
UHCcTpYKUMA Nno yKopauunBaHuio Takdnekca
KoaKcCuanbHOro UCNosNiHeHusa

M1 30HA € BEpXHUM NOAKJTIIOYEHUEM
M1.1 OTKpYyTUTb rankKy CHM3Yy 30HAA W CHATb 3arnyLKky (pucyHok M1.1).

#

?

PucyHok M1.1 — [JeMOHTaX 3ar/iyLLUKu
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M1.2 BblkpyTuTb TpY6Yy C 30HAa (pUCyHOK M1.2).

PucyHok M1.2 — fjeMOoHTax Tpybbl C 30H43
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M1.3 YKOpOTUTb CTEPXEHb M TPYBY 30HAa A0 TpedyeMol AsvHbI (pucyHok M1.3):
- CTep>XeHb ANMHOM L;

- Tpy6a amvHoi (L-10) Mm.

BHUMAHME! CTEP)XEHb [JOJ1)XXEH BbiTb HA 10 MM AJIUHEE TPYBbI!

: J
\Uﬁpeaamb do mpedyeMo GauHsl /

PucyHok M1.3 — YkopaunsaHme g/mHbl TPYObl M CTEPIKHS 30HAA
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M1.4 Ha cTpexHe 3oHAa HapesaTtb pe3bby M6 Ha gnunHy 10-12 mm (pucyHok M1.4).

Hopeaams peasdy M6 Ha dnuny 10-12 MM

PucyHok M1.4 — Hapezanne pe3bbbi M6
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M1.5 Hagetb n BKpyTUTb TPyBy M3 COCTaBa KOAKCMaibHOMO 30HAA (pucyHok M1.5).

PucyHok M1.5 — MoHTax Tpy6bi M3 COCTaBa KOAKCUA/IbHOIMO 30HAa
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M1.6 Ha KOHUEe KOaKCManbHOro 30HAa YCTAHOBUTbL 3arfywKky W 3adukcupoBaTb eé

Wwaibol u rankom (pucyHok M1.6).

r

?

PucyHok M1.6 — YcTaHoBKa 3arJ1yLKu KOaKcnallbHOro 30HAa
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M2 30HA C HMKHUM NOAK/IIOYEHUEM
M2.1 [ns peMoHTaxa npeobpasoBaTens AO/MKHbI MCMOMb30BaTbCA MpUCNocobneHust ans

cOOpKM COOTBETCTBYIOLLErO pa3Mepa B COOTBETCTBUM C pUCYHKOM M2.1.

) D23

207 J

270

Pucyrok M2.1 - lpucriocobrerms 4/15 COOPku (EMOHTAXA)
M2.2 Ha m™ecte MOHTaxa Q[O/MKHbI ObiTb ob6ecneyeHbl HeobxoauMble YyCNOBUS ANs
nposeaeHns paboT 1 Hannmume HeobxoAMMOro MHCTPYMEHTA: raeyHble K/UM C OTKPbITbIM 3€BOM
pa3mepoM 5,5 (nmbo 8 ans koakcuanbHOro BonHoBoza AvameTpoM 40 MMm) u 36x41, ko4

TPY6HbIN pblYaXHbIn N2,
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M2.3 OtcoeanHutb TaK(NekT OT npouecca Mcnonb3ys npucnocobneHne ans cOopku

(aemoHTaxa)(pucyHok M2.2, pucyHok M2.3).

PucyHok M2.2 — CMOHTUPOBAHHbIN KOGKCUa/TbHBIV ToKGIekc
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PucyHok M2.3 - OrcoegnHenne Takgriexca ot rpoyecca
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M2.4 Joctatb 30H4 Takdnekca u3 eMKocTu (pucyHok M2.4).

PucyHok M2.4 — 30Ha Tokgrexkca
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M2.5 OTkpyTUTb raiiky M5, AEMOHTMPOBATb 3ar/yLKy U BbITalMTb CTEPXEHb U3 TPYObI.

CxeMa CH0pKM HWDKHEN CeKLMW NpeacTaBneHa Ha pucyHke M2.5.

Wouda 5 FOCT 6402-70 fuck yermpoboqrsil

[auka M5 FOCT 5927-70

PucyHok M2.5 - CxeMa COOpKH HIDKHEN CEKLimm

M2.6 YKOpOTUTb CTEPXEHb M TPYBY 30HAA A0 TpebyeMol AMHbI (PUcyHok M2.6):
- CTEpXKEHb AJIMHOM L;

- Tpy6a anmHon (L-10) mm.

BHUMAHME! CTEP)XEHb 1OJ1)XXEH BbiTb HA 10 MM AJIUHEE TPYBbI!

[

Odpezams do mpedyemau ﬁﬂUHb(:":

PucyHok M2.6 — YxkopayusaHme g/mHbl TPyObl M CTEPXKHS 30HAA
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M2.7 Hapesatb pe3bby M5 Ha cTepxHe Ha anuHy 10-12 MM (pucyHok M2.7).

ﬂ

Hapesams pe3bdy M5 Ha dnuny 10-12 MM

PucyHok M2.7 — Hapezanue pe3bbbl M5
M2.8 Cobpatb Takdnek cornacHo n. E4 «MoHTa)X KoaKcuanbHOro 3oHaa (HWXHee
nogkntoyeHne» Mpunoxennss E  «UHcTpykumss no cbopke TIKDJIEKCOB pasnuyHoro

NCNONHEHNA»
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