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BBEOEHUE
HacTtosiumii  OOKYMEHT  COOEpPXWUT  CBeAeHusi, Heobxogumble — Ansi
aKkcnnyaraumm KOHTponnepa MMKPONPOLECCOPHOro rTAMMA-8M

TY 4217-008-29421521-02, wumeHyeMoro B  [janbHeiwem  “npubop”, U
npegHasHavyeH ansa obyveHus obcnyxusaioliero nepcoHana pabote ¢ HUM U ero
aKkcnnyaraumu.

[okymeHT coctouT u3 AByx 4dacten. Pasgensl ¢ 1 no 7, ONMUCAHUE U
PABOTA, cogepxaT cBefeHWsi O Ha3Ha4YeHuU, TEXHUYECKUX AaHHbIX, COCTaBe,
YCTPOWCTBE, KOHCTPYKLUMM 1 MpUHLMNax paboTbl npubopa 1 ero CoCTaBHbIX YacTen,
obecneyeHnn B3pbIBO3aLLMLLEHHOCTU Npubopa, a Takke cBefeHus o6 ycrnoBusix
aKcnnyaTaumm, MapKMpoBKe U NIIOMOMpOBaHNN.

Paspenel ¢ 8 no 14, NCMNOJNb30OBAHNE MO HA3BHAYEHWIO, cogepxat
TpeboBaHusl, HeobxoauMmble [ns  NpPaBWUIIbHOW  3Kchnyatauun npubopa wu
noaaepXaHust ero B NOCTOSIHHOWM rOTOBHOCTU K AEACTBUIO.

Mpn wusydyeHun npubopa A[OMOMHUTENBHO HEOBXOAMMO WCMOoNb30BaThb
pokymeHT  “YHKP.466514.011-XXX PO  KoHTponnep  MUKpOMNpOLECCOPHbLIN
TAMMA-8M. PykoBoactBo onepatopa”, rge XXX -—HOMep Tekylen Bepcun
nporpammHoro obecnevenus (MO) npubopa.

B copepxaHve OaHHOro AOKYMeHTa MOryT OblTb BHECEHbI M3MeHeHus 6e3
npenBapuTenbHOro YBELOMITEHMSI.

MaTepwvan, npeacTaBneHHbI B HACTOSILLLEM LOKYMEHTE, MOXHO KONUMpoBaTb
W pacnpocTpaHaTb NpU COBMIOAEHUN CNeaYLWMX YCIOBUN:

— BECb TEKCT AO/MKeH ObiTb CKOMMPOBaH LEenMKoM, 6e3 kakmx Obl TO Hu
ObINO UBMEHEHUI U COKPALLEHWIA;

— BCE KOMWM [OOSKHbI COAepXaTb CCbiKy Ha aBTOPCKME MpaBa
AO “Anbbatpoc”;

— HacTosILWMI MaTepuan Henb3s PacrnpoCTpPaHsaTb B KOMMEPYECKMX Lensx
(Cc uenbto u3BneYeHUs NpudLINK).

TAMMA-8M siBnsieTcs ToBapHbIM 3Hakom AO “AnbbaTtpoc”.

2002...2024 AO “Anbbatpoc”. Bce npaBa 3alluLLEHbI.
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OMUCAHME N PABOTA

1 HASBHAYEHUE

1.1 KoHTponnep wmukponpoueccopHein TAMMA-8M npegHasHadeH ans
MOAKIIOYEHUS K HeMy [OBYX [aTyMKOB YPOBHS  yNbTpasBykoBbix [OYY2
TY 4214-001-29421521-02, wnu [aTyukoB YPOBHS YynbTpassykoBbix [AYY2M
TY 4214-021-29421521-05, N1 gaTyvMkoB TemnepaTtypbl MHOrotodyeuHblx OTM1
TY 4211-001-29421521-02, nnu patynmkoB TemnepaTtypbl MHOrotodeyHbix OTM2
TY 4211-002-29421521-05, wnu patynkoB M3bbIToyHoro pAasnenns OWO1
TY 4212-001-29421521-02 npounssoactBa AO “Anbbatpoc” (ganee “matymku”)
no6bIx MogudmrkaLuii B noGon koHdpurypaumm n obecnedmBaet:

— B3pbIBO3aALLMLLEHOE ANEKTPONUTAHME MOAKIIOYEHHbBIX AaTYMKOB (OaTymKu,
noakntoyaemMble kK Npubopy, MoryT pasmeLlaTtbcsl Ha o6bekTax B 3oHax B-1 n B-la
(no «knaccudpukaumm rmaebl 7.3 YD, wectoe wusgaHue), rOe BO3MOXHO
o6pasoBaHMe CMecell ropryMx rasoB M MapoB C BO34yxom kateropuu [IB no
FOCT 31610.20-1 TemnepaTypHOro knacca T5 BKMAYATENbHO  COMMacHo
OCT 31610.0);

— 06paboTky noctynawwmx OT 4aTYMKOB CUrHaroB M pacyeT U3MepseMbixX
napameTpos;

— VHAMKALMIO U3MEPEHHBIX MapaMeTpoB;

— ynpaBneHue BHELUHMMUW YCTPOMUCTBaMM (HETbIpPE U30NMPOBaAHHbIX KItoya ¢
BbIXOAOM TWMa “CyxoW KOHTakT” M mporpaMmMupyeMbiMU MPUBSA3KaMu, noporamu
cpabaTbiBaHuWsl U rMcTepesnucamm);

- dopMupoBaHue CTaHAapTHbIX TOKOBbIX CUIHamNoB, MPOMOPLMOHANbHBLIX
n3MepsieMbiM napameTpam (OBa kaHana C nporpaMMuMpyemMol MpUBSI3KOMW), Ans
paboTbl C CamMOMULLYLLMMK 1 APYIMMU YCTPONCTBaMM perucTpaumu;

— OOHOBPEMEHHOrO perynmpoBaHusi (NO3MLMOHHBIN unm
NpONopLUUOHanbHbIN 3aKOHbI PErYNMPOBaHKS) No ABYM napameTpam, UsMepsieMbIM
NOAKIOYEHHBIMU K NpUbOpY AaTynkamu;

- ocyllectBneHne  uucposoro obmeHa no  nocnegoBaTenibHOMY
uHTepdericy RS-485 ¢ OBM BepxHero ypoBHsa B ¢hopmaTte npotokona Modbus
RTU.

1.2 Mpubop ocyllecTBNAET WHAMKALMIO W3MEpEHHbIX MapameTpoB C
MOMOLLbK CEMUCErMEHTHBIX CBETOANOAHBIX MHAVKATOPOB.

1.3 YcnoBus akcnnyaTaumm U cTeneHb 3awuTbl npubopa

HomuHanbHble  3HaYeHuss  KNUMaTuyeckux  (akTopoB -  COrNacHo
[OCT 15150 ans suaa knumartudeckoro ucnonHenusa YXI4, tun atmocdeps! |l
(MpoMBbILLNEHHas).

CreneHb 3awmTbl obonoukn npubopa IP50 no MOCT 14254 (3awwmTta OT
nbinm).

1.4 Mpubop umeeT B3pblBO3aLLMLLEHHOE WucnonHeHne. CooTBeTcTBME
npubopa TpeboBaHnsamM TexHuyeckoro pernameHta TaMOXEHHOro Ccor3a
TP TC 012/2011 o6GecneunBaeTcs BbIMONHeHMeM TpeboBaHuii Be3onacHocTu
cornacHo MTOCT 31610.0, TOCT 31610.11. Mpubop umeeT Ans BbIXOAHLIX Lenewn
BMO B3pbiBo3awmThl “MckpobesonacHas anekTpuyeckas uenb” ypoBHa “ib”
Ex-mapkupoBky “[Ex ib Gb] IIB” n MOXeT MpUMEHATLCA BHE B3PbIBOOMACHbLIX 30H
NMOMELLEHUA U HaPYXXHOW YCTaHOBKWM cornacHo TpeboBaHusm rnasbl 7.3 YO
(wectoe  wu3gaHMe) M OpPYrMX  HOPMAaTMBHO-TEXHUYECKUX  [JOKYMEHTOB,
pernaMmeHTpyioLwnX NpuMeHeHe o60pyaoBaHUsi BO B3PbIBOOMACHBIX 30HAX.

2 TEXHUWYECKUE OAHHBIE
2.1 Yucno nogknodaeMblx 4aTYMKOB — ABa.

2.2 lHankaums mM3MepeHHbIX napamMeTpoB W BbIBO4 Apyron andaBUTHO-
uncpoBo  MHOPMAaLMN  OCYLLECTBNSIETCA Ha [BYX BCTPOEHHbIX B Npubop
NATUPa3pASHbIX CEMUCErMEHTHBIX CBETOAMOOHBIX MHOUKaTOpaXx.

2.3 MpuBop wWMeeT ueTblpe CBETOAMOAA, WHOMUMPYIOLWMX —Tekyllee
COCTOSIHWE KITOYEN, U MbE303NEKTPUYECKNI 3BOHOK.

2.4 Aina nporpaMmmupoBaHus npubopa nonb3oBaTento npegocTaBnseTcs
TPexkHonoyHas knasuaTtypa. Bce mporpammupyemblie napameTpbl M KOHCTaHThbI
3anomMmuHatoTcs B 9HeproHesasucumom O3Y (303Y) npubopa 1 coxpaHsaoTcs npu
OTKIOYEeHUN NuTaHns. OPMEHTUPOBOYHBIN CPOK XpaHeHus uHdopmauum B 303Y
npubopa npu BbIKMOYEHHOM NUTaHun — 10 nerT.

2.5 MNuTaHne [aT4MKOB OCYLLECTBIIAETCA TMOCTOSAHHLIM HarpshkeHnem ¢
napametpamu Uo<12 B, [0<80 MA. [Ona cBA3M € JaTyukamy MpuMeHsieTcs
3KPaHMPOBAHHbIA YeTbIPeXNpPoBOAHbIN Kabenb. HopmanbHoe (yHKLMOHMpOBaHWE
obecneuvBaeTca npu AOfnvMHE coeauHUTENbHOro kabens Mexagy npubopom u
Aatunkamm He 6Gonee 1,5 kM. Paspeliaetcsa npuMMeHeHue SKpaHMPOBaHHbIX
KOHTpOmnbHbIX ~ Kabenei co cnegylwmmn  napametpamun:  Rgag<100 Owm,
Ckas<0,1 MK®, Lkas<2 MIH.

2.6 MpepgenbHble napameTpbl kroven Npubopa Ha akTUBHOW Harpyske:

— KOMMYTMPYEMOE HarnpsiKeHWE MOCTOSIHHOIO WM MEePEMEHHOro ToKa He
bonee 250 B;

— [OMyCTMMbI/A TOK KOMMYTaUMK Krtoda He Gonee 1 A;

— COMpOTMBIIEHME KIOYa B 3aMKHYTOM COCTOSIHUM He Gonee 1,2 Om.

2.7 XapaKTepuCTuKn nHTepdenca:

— ranbBaHM4yeckas pasBs3ka BbIXOAHbIX Lienen uHTepdenca oOT Kopnyca
npubopa n ero BHYTPEHHMX uUenen (MpovHocTb m3onsaumm 1000 B nocTosiHHOro
TOKa B TeYEeHWe OAHON MUHYThI);

— TN nHTepgenca - RS-485;

— nporpammMmupyemasi CKopocTb nepegaym o 19200 6ut/c;

— NporpaMMmpyemblii KOHTPOSb YETHOCTU;

— norudeckmn npotokon —Modbus RTU (nporpammupyembil  agpec
npunbopa).

2.8 XapaKkTepuCTUKKN BbIXOOHbLIX TOKOBbLIX CUrHanoB npubopa:

— YMCNO BbIXOAHbIX TOKOBbIX CUrHarmnoB - ABa;

— ranbBaHMyeckasl pasBsid3ka BbIXOAHbLIX Lenen TOKOBbIX CUrHamoB OT
Kopnyca npubopa M ero BHYTPEHHMX uenen (NpoyHocTb u3onsumm 1000 B
NMOCTOSIHHOTO TOKa B TEYEHWE OJHOW MUHYTHI);

— HesaBMCMMOE NporpaMMuMpoBaHve  BbixogHow  wkanbl  (0...5 MA,
0...20 MA, 4...20 MA) onsa Kaxagoro TOKOBOro cMrHana;

— BbIXOAHble TokoBble curHanbel 0...5 MA obecneunBatoTca npubopom Ha
Harpy3ke He Gonee 2 kOM, a 0...20 MA u 4...20 MA — Ha Harpy3ke He Gonee
450 Owm;

— npegenbl JOMyckaeMon NPUBEOEHHOW MOrPELUHOCTM BbIXOOHBLIX TOKOBbIX
curHanos 0,2 %.
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2.9 DOnekTpuyeckue napameTpbl U XapakTePUCTUKN

2.9.1 MNutaHne npubopa OCyLECTBNAETCA OT CETU MNEepeMEHHOro Toka
HanpsbkeHueMm oT 180 po 242 B, yactoTon (50 + 1) L.

2.9.2 MowHocTb, noTpebnsemasa npubopom oT ceTu, He npesbiwaeT 20 BA.

2.9.3 Mo cTeneHn 3alnTbl OT MOPaXEHWUsI INEKTPUYECKUM TOKOM Npubop
OTHOCUTCA K Knaccy 3awmTbl | B cootBeTCTBMM € TpeboaHuamn FOCT 12.2.007.0.

2.9.4 DOnekTpuyeckasi M30NAUMS B HOPMarbHbIX YCMOBUSIX MNPUMEHEHUS
BblAEPXKMBAET B Te4yeHMe OOHOM MUHYTbl 6e3 npobos u MOBEPXHOCTHOrO
nepekpbITUS UCMblTaTeNbHOE HaMNpPsKeHNe:

1) ~1500B, 50Ty - wmexgy uenbto nutaHua ~220B, 50Ty wn
MeTannM4yecknMnM 4YacTsIMM KOHTpOMmfepa, a Takke Mexay uckpobesonacHbiMu
LenssMu 4aTYymMKoB U Lienbto nutanus ~220 B, 50 Iu;

2) ~500B, 50Ty - wMexay BbIXOOAHLIMW UCKpOGE3onacHbIMK LensMn
KOHTpOnnepa, aNeKTpUYeCckn He CBA3aHHbIMU MeXay COOOoW;

3) —1000 B - mexay BbIxogHbIMU LiensiMy MHTepderica 1 kopnycom npubopa
W ero BHyTPEHHUMU Liensmu;

4) —1000 B - mexagy BbIXOAHLIMU LEensiMy TOKOBbIX CUHaroB U KOPMyCoMm
npubopa n ero BHyTPEHHNMHU LiensiMu.

2.9.5 Bpewmsi ycTaHoBMNeHust pabo4ero pexuma He 6onee 30 c.

2.9.6 Mpunbop NpeaHa3HayeH Anst HeNpPepbIBHOW paboThl.

2.10 MNporpammHoe obecneveHne npubopa cooTBeTcTByeT obs3aTernbHbIM
TpeboBaHMaM K NporpamMMHOMY  obecrneyvyeHuto  CpeAcTB  M3MEepeHun,
yctaHoBneHHbiM TOCT P 8.654.

2.11 HagexHocTb

2.11.1 CpegHsis HapaboTka Ha oOTka3 npubopa C y4eTOM TEeXHUYECKOro
obcnyxuBaHus, pernameHTMpyemMoro AaHHbLIM PYKOBOACTBOM MO 3KCfyaTtaumm He
MeHee 100000 u.

CpegHsia HapaboTka Ha oTka3 npubopa ycTaHaBnmMBaeTCcsa OJ1 YCIOBUN 1
pPexMMoB, OrOBOPEHHbIX B NyHKTE 1.3.

2.11.2 Kputepuem oTKasa ABnaeTcs HecooTBeTCTBMNE npubopa
TpeboBaHusiM nyHkTOB 2.1...2.8.

2.11.3 Cpok cnyx6bl npubopa coctaBnsieT 14 nert.

2.11.4 Cpok coxpaHsieMocTu npubopa He MeHee OJHOro roga Ha nepvog Ao
BBOAA B 3Kchnyatauuio npu cobniogeHun YCroBWiA, OTOBOPEHHbIX B pasgene
“lMpaBuna xpaHeHWsi U TpaHCNoOPTUPOBaHMUA".

2.11.5 CpepgHee Bpems BoccTaHoBMNeHus npubopa He Gonee 8 u.

2.12 KoHCTpYKTMBHbIE NapamMeTpbl

abapuTHble pasmepbl npubopa He npesbiwaoT 124x142x348,5 mm. Macca
He Gonee 2 kr.

abapuTHble pa3mepbl Npubopa NpBeAEHbI B NPUNOXEHUN A.

3 KOMMJIEKTHOCTb

3.1 B komnnekT noctasku npubopa BXoasT:
— KOHTponnep mukponpoueccopHbii FTAMMA-8M

YHKP.466514.011 -1 wrt,;
— nacnopTt YHKP.466514.011 MNC -1lwr;
- pykoBogcTBo no akcnnyataunm YHKP.466514.011 P3 -1lwr;
— pykoBoAcTBO onepaTopa YHKP.466514.011-XXX PO -1lwr,;
- xryT YHKP.685622.008

(onsa nogknoYeHns Kk Npudopy AaT4MKOB) -1lwr;

- Bunka kabenbHas DB-9M ¢ koxyxoMm (4ns noaKntoveHus
K npubopy YCTPOWCTB C TOKOBbIMM BXxogamu n 3BM

BEPXHEro ypoBHS) -1lwr;
— po3seTka kabenbHasi DB-15F ¢ koxxyxom

(anst nogkntoYeHus K Npubopy yCTPOMUCTB CMrHanuaauum) -1lwr;
— Tapa TpaHcnopTHas YHKP.321312.019 -1 wr.

4 OBLLEEE YCTPOMUCTBO M NPUHLUMN PABOTbI MPUBOPA

4.1 KoHTtponnep MukponpoueccopHbli TAMMA-8M npencraensieT coboi
MMKPOMPOLECCOPHbI NPUBOP Ha OCHOBE OOHOKPUCTaNbHON MUKPo-OBM (OM3BM)
DS80C320 n BbINOMHSAET OYHKLUMN BTOPUYHOrO npeobpasoBaTtens, MHAMKaUMn 1
ynpasneHus. MNprubop nMeeT B CBOeM COCTaBe TPW y3na: S4Yenka COMPsHKEeHUs C
natdunkamn ACL4, suenka BeluncnutensHasa AB3 n auenka nHgukauum ANS.

ACO4 copgepxuT 6GnNok nuTaHus, BbipabaTbiBAOWMA  HaNPsSHXEHWs,
HeobxoauMble Ans paboTbl BCeX OCTanbHbIX Y3MoB npubopa, WCTOYHUK
NCKpPObEe3onacHOro MUTaHMS AaTYMKOB, MOAKMIYAeMbIX K npubopy, u y3nbl
ONTPOHHOW Pas3BsA3KM CuUrHamnoB cBsA3W npubopa n gatymkoB, obecneuynBatolme
cormacoBaHue yYpOBHEN CUrHamoB W 3almTy WckpobesonacHbIX Luenen ot
NCKPOOMacCHbIX.

ANS ocywecTBNsSeT MHAMKALMIO M3MEPEHHbIX AaTyMkaMu napameTpoB U
coctosHua knioven. Ha nnate AWS5 pacnonoxeHa KHOMOYHas KknaeuaTypa,
nossonsilias onepatopy nporpammupoBaTb npubop. Kpome Toro, AUS
BbINOMNHSIET PYHKLUIO Kpocc-nnaThl, cBA3biBatowwen ACO4 n AB3.

AB3 aBnseTca uUeHTpanbHbIM Yy3nom npubopa. B ee 3agaunm Bxogut
OCyLLEeCTBfleH/e ofnpoca [OaTyuMkoB, pacyeT M3MepsieMblX MapameTpos,
dopmrpoBaHNe N30NUPOBAHHBLIX TOKOBbIX Y ANCKPETHBIX YNPaBASIOWNX CUrHaNoB,
XpaHeHue HacTpPOoeYyHoOW WHopMauMn Mpyu  OTKIIOYEHWM nuTaHusa npubopa,
obecneyeHne obmeHa AaHHbIMM ¢ OBM BepxHero ypoBHs, a Takke ynpasreHue
paboTon ANS.

4.2 lMpubop BLINOMHEH B METanIM4eckom kopnyce.

AB3 n AC[O4 kpensitcs K 3agHen naHenu npubopa un coeguHsiiotes ¢ ANS
yepes BpybHble pazbembl. ObpasoBaHHbI AB3, ACO4 n ANS 6nok BcTaBnseTcs B
KOpMyc Mo HanpaensoWmMM ¢ 3aHe CTOPOHbI Npubopa.

Ha 3apHeln naHenu npubopa pacnonoXeHbl 3MeKTpuYeckme pasbembl Ans
NOAKIIOYEHUS] OATYMKOB U BHELLHMX YCTPOWCTB, CETEBOW BbIKMOYaTenb, kabernb
NUTaHWS 1 KNeMMa 3amuTHOro 3asemneHus npmbopa.

MepeaHsis yacTb Npubopa 3akpbiTa NAHENbIO C AEKOPATUBHBLIM LUNIBAMKOM.
MaHenb umeeT OkHa Ans CBETOAMOAHBIX MHAOMKATOPOB M KNaBuaTypbl, a Takke
pe3bboBLlE OTBEPCTUSI C HEBbINAZAMOWMMU BUHTaMM, NpegHasHa4YeHHbIMU Ans
yCTaHOBKM Npubopa Ha WnT noTpebutens.

4.3 OpraHbl ynpaBneHust u nHaukauum npubopa

4.3.1 MNpnbop umeeT ABa pexunma pabdoTbl:

- PEeXVM U3MEepPEeHuNt;

— PEeXuM NporpaMMMpoBaHuS.

B pexume nsmepeHuin npubop oCyLLEeCTBASIET ONPOC MNOAKMIOYEHHbIX K HEMY
[aTYnKoB, MPOU3BOAMT BblUMCIIEHWE U MHAMKALMIO U3MEpPSieMblX napamMeTpoB, a
Takke opMUPYET CUrHarnbl TOKOBbIX BbIXOAOB U YNPaBNEHUs KroYamMu.

Pexxum nporpamMMuMpoBaHus NpegHasHaveH [Ans HacTpoiiku npubopa. B
3TOM pEeXvMMe Onpoc AaT4MKOB HE MPOM3BOAMTCS,, @ TOKOBblE BbIXOAbl M KUK
“3amMopaxunBatoTcs” B COCTOSIHUSIX, B KOTOPbIX OHWU HAXOAUNMUCb HEeMocpeaCcTBEHHO
nepes BXOAOM B PEXUM NPOrpaMMUpPOBaHUS.
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4.3.2 Ha nepepHelt naHenu npubopa pacrnonoxeHbl ABa NSATUPa3psaHbIX
CeMMUCErMeHTHbIX MHAMKaTopa (Oanee “WHAOMKATOPLI”), Ha KOTOpble B pEXUME
M3MEPEHUI BbLIBOASTCA 3HAYeHUs1 U3MepsieMbix NpUOOpPOM napamMeTpoB W/unm
OmarHoctuyeckme coobLleHns o xoae npouecca N3mMepeHun.

B pexvume nporpaMMMpoBaHus Ha WHAMKaTOPbI BbIBOOSATCS
BCromoraTernbHble coobLeHnst (Ha3BaHMs MEHI, MapaMeTpOB HAaCTPOMKM U T.M.), @
Takxke 3Ha4YeHus napaMeTpoB HAacTPOKrkM Npubopa.

4.3.3 MNopa kaxabiM MHAMKATOPOM pacronoXeHbl ABa CBETOAMOAA KPacHOro
uBeTa, WHOMUMPYIOLWMX COCTOsIHME Krtodel npubopa. Ecnu ceetoguon ropwuT,
COOTBETCTBYIOLUMA €My KIOY 3aMKHYT, MHAye KoY Haxogutcsi B Pa3OMKHYTOM
COCTOSIHUW.

4.3.4 B HWXHEN YacTu nepegHen naHenu npubopa HaxogAaTCs TPU KHOMKMU.
®DYHKLMM KHOMOK B pasnnyHbIX pexunmax paboTsl npubopa onuncaHbl B pyKOBOACTBE
onepatopa YHKP.466514.011 PO. HaxaTue KHOMOK COMPOBOXAAETCS 3BYKOBLIM
CUrHanom.

5 YCTPOMCTBO U PABOTA COCTABHbIX YACTEW NPUBOPA

5.1 MpuGop npefHa3HayeH [Ans MOAKIYEHUs K HeMy [ABYX [aT4yMKOB
npoussoactea AO “AnbbaTpoc”, NO3TOMY BHayarne pacCMOTPUM YCTPOWCTBO W
NpVHUMN paboTbl 4ATYMUKOB.

Bce  patuukm  npeactaensiioT  coBon  ycTpouctBa Ha  Gase
MVKPOKOHTPONNEPOB U OBGMEHMBAKOTCA C BTOPUYHBIM MPUGOPOM C MOMOLLbIO
ACMHXPOHHOTO NOCNeaoBaTeNLHOrO Kofa B NONyAynineKkCHOM pexvme.

5.2 YcTponcTBOo 1 npuHumn paboTel gatymkoB AYY2 n YY2M

MamepeHne ypoBHs My YpoOBHsi pasgena a3 OCHOBaHO Ha M3MEpPEHUU
BPEMEHM pacCnpoCTpaHeHWs KOPOTKOro uMMMynbca ynpyroh gedopmauun B
cTanbHoi npoBoroke. o Bcel AnvHe NPOBOJSIOKM HaMoTaHa KaTyllka, B KOTOPOM
npoTekaeT MMMNynbC TOKa, co3gaBasd MarHutHoe none. B mecte pacnonoxeHus
nonnaeka C MOCTOSIHHbIM MarHUTOM, CKOMb3SILLEro BAOMb MPOBOJSIOKU, B HEN Nos
OeVicCTBMEM MarHUTOCTPUKLMOHHOIO 3dycpekta BO3HMKAET UMMYNbC MNPOAOSIbHOMN
nedopmaLmmn, KOTOpbIA  pacrnpocTpaHsieTcss Mo MpoBOSloke U cbukcupyeTcs
Nbe303MIEMEHTOM, 3aKpenneHHbIM Ha HEN.

Oatuvkn wncnonHeHnss O M3MepsOT BpeMmsi, Npollefllee C MOMEHTa
hopMmMpoBaHMA UMNynbca Toka 4O MOMEHTa NMpuema curHana ot Nbe3oaneMeHTa.
OTO nNO3BOMSIET BbLIYUCNIUTL PACCTOSIHUE [0 MECTOMOSIOXEHUS  MOMsaBka,
onpenensaeMoro nofioXXeHWeM ypOBHS XUAKOCTW, MPU N3BECTHOW CKOPOCTU 3BYKa.

PacctosiHve oo nonnaska onpegensieTcs no cneayouen opmyne

L= TW:;B y (1)
roe L - pacctoaHme OT nMNbe3odnemMeHTa [daTtdyuka Ao KOHTpOJ‘IVIpyeMOI7I
NOBEPXHOCTU, M;
T - BpeMa pacnpocTpaHeHua B NPOBOJSIOKE MMNYyIbCa 3BYyKa OT NnornnaBkKa

[0 Nbe303MeMEHTa, C;
V3g - CKOpPOCTb 3ByKa B MpPOBOMOKe (3HayeHve MpuBedeHO B nacnopTe
JaTurka 1 BBOAWUTCS Npu NPorpaMmMupoBaHum npubopa), m/c.

Ona pgatyukoB ucnonHeHust 1 paccTosiHue A0 MomnnaBka BblYWCASETCH MO
dopmyne
L = Laod/Trp, 2
rae  Tnp - BpeMss pacnpocTpaHeHusi uMMynbca Yyrnpyron gdedopmauum ot
HWDKHEro KOHLa NpOBOJIOKH, C;
Lao - acbdekTMBHaA AnvHa (MacnopTHOe 3HaYeHue aatyumka), M.

YpoBeHb H, M, n3mepsiemMbli 4aTYMKOM, PacCUUTLIBAETCSt MO crneayoLlen
dopmyne
H=B-L, 3)
roae B -6asa ycTtaHOBKM pgaTumka (paccTosiHMe OT TOYKM, Ha KOTOpOW
AanbHOCTb MPUHMMAETCA PaBHOW HYMHO, OO MOBEPXHOCTW, MPUHATOWN
3a HyneBoOW YpOBEHb), M;
L - 3Ha4YeHne JanbHOCTU, paccumTbiBaemoe no dopmynam (1) unm (2), m.

MamepeHne TemnepaTypbl B AaTyuMkax OCYLUECTBASETCH C MOMOLLbIO
LUMPOBOro MHTErpanbHoro TepmomeTpa mpmbl Maxim Integrated Products, Inc.,
pacnonoXeHHOro Ha HMKHEM KOHLKe YyBCTBMTENbHOMO 3eMeHTa Aartyumka.

M3mepeHve faBrieHns B pesepByape OCYLLECTBSETCSH C NOMOLLBIO SYENKM
ansa namepenns gasnenuns (AWA) dmpmel M. K. Juchheim GmbH & Co. CurHan,
BblJaBaeMbli JaHHON SYEeNKOW, OLMEPOBLIBAETCH C MOMOLLBIO BCTPOEHHOMO B
MUWKPOKOHTPOIEpP AaTynka aHanoro-uudposoro npeobpasosatens (ALM).

3HayeHve pgasnenns P, Mla, namepsiemoro AaTt4ymkom, paccynTbiBAeTCs No
cnegyiollen opmyne

P = (WIT — Pcw)/1000 @)

roe W -Bec ©Outa AL wuamepenns pasnenus, klMa/6ut (nacnopTHoe
3HaveHne gatyvka);
C - Ko, nonyyeHHbl ¢ AL namepeHns gaenexus, ouT;
Pcw - HavanbHOe CMelleHue XapakTepucTukn patyvka pAdasnenus, klla
(nacnopTHOe 3HayeHve gaTuuvka).

5.3 YcTtpowncTteo 1 npuHumun paboTsl gatymkos ATM1 n ATM2

M3mepeHne TemnepaTypbl B [JaTuuMkax OCYLUECTBASETCA C MOMOLbIO
LUMPOBbLIX MHTErpanbHbIX TepMomeTpoB hupmbl Maxim Integrated Products, Inc.
(B 3aBMCMMOCTM OT TMNa M MogudUKauum AaTtynka YUCNO TEPMOMETPOB MOXET
ObITb OT OA4HOro OO LeCTHaauaTu), pPacrnosioXeHHbIX Ha kabenb-Tpoce AaTymka
(MecTa pacnonoxeHus TEpMOMETPOB 3a4al0TCs NOTpebuTenem npu 3akase).

5.4 YcTponcTBO U NpuHUmMn paboTel gatymkos N1

N3vepeHne [OaBneHWs OCHOBAHO Ha Mbe30pe3nCTMBHOM  adhdekTe.
[laBneHve usmMepsieMon cpefbl BO3AEWCTBYET Ha pasgenutenbHylo membpaHy
ANO. PaspenutenbHas MembpaHa nepedaeT [OaBreHWe 4epes XUAKOCTHOe
3aMoflHeHMe Ha  KpemHueByld  MembpaHy C  NerMpoBaHHbIM  MOCTOM
conpotusneHuii. Mpornb kpemHueBoW MemOpaHbl Mo BO3AEWCTBMEM AaBrEeHUs
NPUBOANT K U3MEHEHMWIO COMPOTUBIEHUN M3MEPUTENBHOrO MOCTA, YTO BbI3blBAET
M3MEHEHMe BbIXOOHOMO HanpshkeHWs MOCTa, NPOMopUMOHAaribHOE W3MEHEHWIO
naenenus. AN ocHalleHa AaT4MKOM TemnepaTypbl, KOTOPbIA, B COBOKYMHOCTM C
OBYMS BHEWHUMW pesnctopamu, obecrneymBaeT TemnepaTypHylo KOMMeHcaumo
N3MepeHnin faBreHus.

B kauvectBe AN wncnonb3yetca ayenka cupmbl Sensortechnics GmbH.
PacyeT 3HaueHuss pdaBneHus, M3MepsemMoro AaTyvMKOM, OCYLeCTBMASeTCA Mo
dopwmyre (4).

5.5 PaboTa cocTaBHbIX YacTel npubopa

5.5.1 Avenka BbluncnutensHas AB3

CTpykTypHas cxema sidyeiiku npuBedeHa Ha pucyHke 1. Cxema cogepxuT
crnepyoLime ysnbl:
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L

LnHa agpec/gaHHble ADO...AD7

R\
_‘/

K yCTpoucTBam
curHanusauum

N—/] Pa NPK
|:|_|_— ALE i(> 4 K ceeTogModam
— nay 303y ANS
on sy pr—
Lunga{ST
I“C
N N
/RES CE210 / N
oT
ANs /INTO
ADDRESSS...ADDRESS15
CHANNEL
%
/WR RAM
ANSWER — /
- /RD RAM
IWR ®CY | wRsw
/RD
—
Ynpasnenue NLIAM (4) 0.5 MA
0...20 MA
Vel VLA | 2 4 20 mA
+5B — >
>l WM | ez 5
DIR DATA+
—
TxD DATA- NHTepdenc RS-485
—>| YU | <——> (k 9BM BepxHero ypoBHs)
RxD SGND
%
PucyHok 1 — CTpyKTypHasi cxema si4einku BoluncnutensHon AB3
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— opHokpucTaneHas mukpo-OBM (OM3BM);

— MOCTOsIHHOE 3anomMuHaroLee yctponcteo (M3Y);

— 9HeproHesaBUCHMOE onepaTUBHOE 3anomuHarLee ycTponcteo (303Y);

— peructp agpeca (PA);

- dopmuposatens curHanos ynpasneHus (PCY);

— W30NUpPOBaHHbIe peneriHble krtoun (MPK);

— WCTOYHUK n3onupoBaHHoro nutaxus (UAM);

— M30NMpPOBaHHbIe Uncpo-aHanoroBbie npeobpasosatenu (MLAMM);

— y3sen usonuposaHHoro nHtepdenca (YUN).

Apnpom mopyns asnsetca OMIBM (BMC DS80C320-MCG cdhumpmbl Maxim
Integrated Products, Inc., sasnsawowascs pacwupeHnem OM3BM cewmelictea
MCS®-51 cupmbl  Intel), ynpaBnsiowas ocTanmbHbIMKW  y3namu  npubopa.
TakTupoBaHue OM3BM obecneunBaeTcs KBapLeBblM pe3oHaTopoM
(22,1184 MI'u) 1 ee BHYTPEHHUM reHEpPaATOPOM.

OM3BM umeeT oTaenbHble NpPOCTpaHCTBa AN NamMsATh nporpamm M namsTi
naHHbix (OBM rapeapackoro tmna). MO xpanutca B M3Y obbemom 32 KGawT,
obpalLieHre K KOTOpOMy ocyLLecTBRsieTcs curHaniom /M3Y.

PA c nomowbto curHana OMOBM ALE BblgensieT n3 MynbTUMNIIEKCHOM LUMHbI
agpec/naHHble OM3BM wmnapwumn 6aiT agpeca, Heobxoaumbld anst Bbibopa
naHHbix n3 N3Y n 303Y.

O03Y npegHasHavyeHO pAnNA XpaHeHus uHdopMauun O KOoHdurypauum
npubopa (NapameTpbl AaTyYMKOB, TUM TOKOBbIX BbLIXOAOB W T.M.), a Takke
BPEMEHHOIO XpaHeHWsl AaHHblX, HeobxoOWMbIX B MpoLecce OCYLLEeCTBIEHUs]
npubopom onpoca AaTYNKOB U BbIYUCIIEHUS 3HAYEHUA N3MepsSeMbIX NapaMeTpos.

MpocTtpaHcTBo AaHHbIX OMOBM (64 KbawiT) genutca mexay 903Y n UPK.
PCY chopmupyeT 13 curHanoB agpecHol WuHbl, 3anncu (/WR) u ytenus (/RD)
OM3BM curHanel 3anucn  u  4yteHna J303Y (/WRRAM u /RD RAM
COOTBETCTBEHHO) 1 curHan 3anucu MPK /WR SW.

VPK copmupytoT ranbBaHMYECKM pasBsa3aHHble CurHanbl Tuna “cyxom
KOHTaKT” Ans  ynpaBfeHus YCTPOWCTBAMW CUrHamm3auuu, KoTopble MOryT
nogknyatecs K npubopy, a Takke CuUrHanbl YyrnpaBleHus cBeToauoaamu
COCTOSIHUS KIIOYen, pacnonoXeHHblx Ha nnate ANS.

WU BeipabaTeiBaeT ans yana VLA nsonnpoBaHHble HanpsikeHns +Veea U
+Veea.

Y3en VAT pelwaeTt 3agady popMmMpoBaHUs BbIXOAHbBIX TOKOBbIX CUrHamnoB
no komaHgam OMOBM (OBa He3aBUCMMBIX ranbBaHWYECKN W30MMPOBaHHbIX OT
uenen npubopa kaHana).

YU ocyuwecTBnseT ranbBaHMYECKyld M30nAuuio M npeobpasoBaHve
curHanoB  BcTpoeHHoro B OM3BM  yHuBepcanbHOro  aCMHXPOHHOrO
npuemonepenatunka (YANM) B curHanbl uHTepgenca RS-485. HanpaeneHue
nepefayn nHdopmaumm no nHTepdency sagaetca OM3BM ¢ nomolbio curHana
DIR.

Ceasb AB3 c AWN5 ocyuwecTtsnsetca no LuHe [>c™ dupmbl  Philips
Semiconductors, nporpammHo peanudyemonn B OM3BM. Tlpu atom OMO3BM
aBnsieTca Bedywmm yctpouctsoMm, a AWS - BegombiM. Kpome Toro, AB3
dopmupyet curHan cbpoca AUNS /RES CE210, a ANS5 npu HaxaTum KHOMOK,
pacnonoxeHHbIX Ha ee nnate, opmupyeT curHan /INTO, nocTynatoLmin Ha BXo4
npepbiBaHnsg OM3IBM.

OM3BM wumeet aea YAIN. MNepsbin ncnonsdyetca B YU, ¢ nomoLubo
BToporo YA npubop ocywecTBnser cBa3b C Agartymkamu. CurHanbl CBS3W C
fatdyvkamu TpaHcnupytotea depes AUS Ha ACO4. Curhan CHANNEL 3apaet
agpec gartyuka, Ha nuHun REQUEST chopmMupytoTcs koMaHabl onpoca gaT4vKoB.

MHdopmaums ¢ gatunkoB cHuMaeTcst Ha nuHun ANSWER.

5.5.2 Aveitka conpshkeHus ¢ gatymkamm ACO4

CrtpyktypHaa cxema ACO4 npuBefeHa Ha pucyHke 2. Cxema cogepxuT
crnepfytoLme yarbl:

— Bblkntovatens (BbIKIT);

— Onok NuTaHus, yctaHaenuBaembii Ha nnate ACL4;

— WCTOYHUK NuTaHus gatdmkos (UMNO);

— y3nbl conpsbkeHus ¢ aatynkamu (YCL).

CHANNEL
ot ANS ) REQUEST
== 5 YC. K gaTynkam
(B3) )} ANSWER A A
%
LTt
mna <
%
+12 B
~220B, 50 'y BrioK 2B
>| BbIKN > nMMTaHnA +5B

PucyHok 2 — CTpykTypHas cxemMa si4emnkn conpsbkeHus ¢ gatumkamu ACO4

CeteBoe HanpsbkeHne ~220 B, 50 Iy 4epes BbiknoyaTens NocTtynaeTt Ha
OnoK MWTaHWs, BblgalWMin HanpsbkeHnst +5 B (Heobxogumo ansa pabotel AB3,
AN n YCL), +12 B n —12 B (Heobxoaunmel ans pabotsl UMMO).

MMNAO seipabaTbiBaeT nckpobesonacHoe NMTaHUe 4ATYMKOB, MOAKMIOYAEMbIX
K npnbopy (oBa KaHana), 1 BKNoYaeT B ce6s1 UCKPO3aLLUTHBIE SNTEMEHTHI.

YCLO, B COOTBETCTBUMM C 3HayYeHussmu curHana CHANNEL, BbINonHswoT
dYHKUMIO eMynbTUMNNEKCMPOBaHUSA curHana 3anpoca gatyunka REQUEST Ha aBa
KaHamna, MyrnbTUNMIEeKCUpyT CuUrHanel oOTBeTa [AaTyMKOB Ha OAHY NUWHUIO
(ANSWER) 1 obecneuvBatoT cornacoBaHue YpOBHEN U raribBaHUYECKYH0 pa3Bsi3Ky
cuUrHanoB onpoca u oTeeTa AaT4MKOB.

5.5.3 Avenka nHaukaumm ANS

CrtpyktypHas cxema AN5 npuBegeHa Ha pucyHke 3. Cxema copepXuT
cnegyioLume yanbl:

— KoHTpornnep knaesuatypbl u gucnnes (KKO);

— pa3spsagHble knoun (PK);

— cermeHTHble kntoun (CK);

— ceMucerMeHTHbIn uHamkatop (CU);

— cBeToguoabl coctosiHus kntoven (CCK);

- knasuartypa (K).

OcHoBHbIM  y3riom  AN5  gaensetca KK, ocywecTBrswwWmMA  BbIBOA
uHcpopmauum Ha CW, onpoc KHOMOK knaBuaTypbl U (popMuMpoBaHME 3BYKOBbIX
curHanoBs. Bug BbiBogumon Ha CU nHgopmaumm 3apgaetca AB3, ckaHupoBaHue
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nHoukaTopa ocyllecTensieT HenocpeactBeHHo KK[, 4To nos3BonsieT pasrpy3uTb
OM3BM AB3 oT BbINOSIHEHNSA AAHHOW PaboThI.

4
—*>| CCK

10 10
wmma f SPA <> PK
ot 7iB3 1’C \ scL
SN
KK
/RES CE210 8 8
/INTO > CK > Ccun

PucyHok 3 — CTpyKkTypHas cxema s4enku nHgmkauumn AN5

Kak 6bino yxe oTmeuveHo Bbiwe, cBszb ANS ¢ AB3 ocywectBnsietcss no
[BYyHanpaBneHHOW LUuHe I’C. Mpn atom £AB3 BblgaeT no wWuHe KoMaHAabl
ynpasneHus KK v gaHHble ons BoiBoga Ha CU, a AWS - koabl HaxaTbIX KHOMOK U
WHdopmaumio o coctosHum KK,

PK un CK ymowHstoT cnabotouHsle curHansl KKO, gns Toro 4tobbl
obecneunTb Heobxoanmyto spkocTb CH.

CCK ynpaBnstotcs curHanamu £AB3 1 MHAMUMPYIOT Tekyllee COCTOsiHWE
MPK.

6 OBECMNEYEHUE B3PbIBO3AWULWEHHOCTU NMPUBOPA

6.1 ObecneyeHve B3pbIBO3ALUULLEHHOCTM WU3MEPUTENBHLIX CUCTEM Ha
ocHoBe npubopa [JoCTUraeTcs OrpaHMyYeHMeM COOTBETCTBYHOLUMX TOKOB U
HanpspkeHWn 00 MckpoGe3onacHbIX 3HAaYeHU. VIcKkpo3aluUTHbIE 3NEMEHTbI UMEHT
MapKMPOBKY 1 pa3meLLieHbl C BbiNofHeHnem Tpedosanmii TOCT 31610.11.

6.2 3apayy orpaHuu4eHust BbIXOAHbIX TOKOB W HanpshkeHui npubopa [o
UcKpobe3onacHbIX 3HAYEHU pellaT GNOoK MUTaHWS U SYelriKa COMPSXEHWs C
natdnkamn ACLA4.

6.2.1 bnok nuTaHWsa, NOAKMYEHHbLIN HenocpeacTBeHHO K cetn ~220 B,
50 Ny, obecneuynBaeT HanpsbkeHWE M3ONAUUM MeXOY BXOOHLIMU U BbIXOL4HLIMU
uensmmn 3000 B, a Mexagy BxOAHbIMKW LensMu M koprnycom npubopa - 1500 B
NPOMbILLNIEHHON YacToTbl. BxogHble Lenu 6noka nuTaHusi CHaGXeHbl TOKOBOWA
3aLUMTON - NNaBKMMK NPEefOXPaHUTENAMU, OOCTYM K KOTOPbIM OFpaHWyeH nyTem
nnombupoBaHus kopnyca npubopa.

6.2.2 MuTaHne [aTyMKoB, NOAOKIIOYEHHbLIX K npubopy, BblpabaTbiBaeTca
npeobpasoBaTensMn HanPsHKEHUS!, N30MALNS KOTOPbIX BblAEPXKUBAET NOCTOSIHHOE
HanpseHne 3000 B.

BxogHble  uenu  npeobpasoBaTenen  HanpsbkeHWUst  3allvlleHbl  OT

NOBbILLEHHOIO HanpsXXeHus C NOMOLLLbIO NpeoXpaHuTenen N 3alWnTHBIX ANOAO0B.

Mutanne Ha patumkum nocTynaet 4epe3 6Gapbepbl  UCKPO3aLUWTHI,
obecneymBatoLLMe HaNpsKeHNe XonocToro xoaa He 6onee +12 B u Tok KOPOTKOroO
3aMblkaHuss He 6Gonee 80 MA. TlyTM yTeykM W 3NeKTpUYeckue 3asopbl
uckpobesonacHbIXx Lenen nuTaHus [OaT4YMKOB OTHOCUTENBbHO  Apyr Apyra
COCTaBnsloOT HE MeHee 2 MM.

6.2.3 CurHanbl OT OaTyMKOB MOCTYMaloT B CXeMbl Npubopa vyepes onTpoHbI
Mapkn 4N35, pacnonoxeHHble Ha nnate ACO4, obecneunBarolimMe HanpsikeHue
nsonsumm 1500 B npombILLNEHHON YacTOThl.

Llenn, cBsisaHHble C AaTtyvkamu, OTAErNeHbl OT LUenen, CBA3aHHbIX C
nuTaHvem npubopa, neyatHbIM 3kpaHom wwupuHon 1,5 mm no FOCT 31610.11,
coeauHEeHHbIM ¢ Koprycom npubopa.

6.2.4 Pasbem Ons nogkntodeHus nckpobesonacHbix Lenen obecneyvBaeT
npegoxpaHeHue oT pa3mblkaHUA U He JonyckaeT owmnboyHon kommyTaumm. Kpome
TOrO, AaHHbIN CcoeavHUTENb WUMEET MapkuMpoBKy “OaTtuyumku. MckpobesonacHas
uenb. Uo<12V; 1080 mA; Lo<22 mH; Cos<5,1 uF; Rkas<100 Q; Lkas<2 mH;
Ckas<0,1 uF.".

6.3 HanpsxeHne nutanms +5 B, BbipabaTbiBaemoe 6nokoM nuTaHus
npubopa M ucnonb3ylolleecs ANs NUTaAHWUS BHYTPEHHMX Y3MOB, 3allWLIEHO OT
MOSIBMEHNS MOBbLIWEHHBIX HAaMNpPsPKEHWA C  MOMOLLLID  NpefoxpaHuTenen wu
3alUMTHbIX AVOAOB, pacnonoXeHHblx Ha nnate ACO4.

6.4 CurHanbl uHTEpdienrica M TOKOBbLIX BbIXOAOB Npubopa 3awuilieHbl oT
NOSIBNEHNSI HA HWUX MOBbLILUEHHBLIX HaMPSKEHUA C MOMOLLBI NpefoXpaHuTenen u
3aLlLMTHbIX AMOAOB, PacnonoXeHHbIX Ha nnate AB3.

7 MAPKUPOBKA 1 NNOMBUPOBAHME

7.1 Ha nepegHelt naHenu npubopa HaHECEHbl Crefywlme 3Haku W
Hagnucu:

— TOBapHbIV 3HaK NPeanpUATUS-U3rOTOBUTENS;

— cneumanbHbIA 3HaK B3pbIBOOE30NacHOCTY;

— 3HaK yTBepXaeHus Tuna cpeacts U3MepeHuit;

— Tun npnbopa;

— MapKupoBKa
“Kntou 17...“Kntou 47);

— MapKupoBKa KHOMOK KnasunaTypbl;

- Hagnuck “CpenaHo B Poccun™.

CBETOAMO/0B COCTOSIHUSA Knoven (Hagnucu

7.2 Ha 3agHelt naHenu npubopa HaHeCEHbI crieayoLme 3Haku 1 HaanucK:

— Tun npubopa;

— TOBapHbI 3HaK NPeanpUATUA-U3rOTOBUTENS;

— rof BbINycKa;

- 3aBofckoi Homep npubopa no cucteme Hymepaumu NpeanpusTus;

— cTeneHb 3awuTbl no FOCT 14254;

- Ex-mapkuposka “[Ex ib Gb] IIB”;

- obo3HayeHue pasbema Krouen npubopa C XxapakTEPUCTUKOW WX Lenewn
(Hagnueb  “Kntoun.  Umakc=ER50 V, Imakc=1 A, Rewix=1,2 Q") u uoKkoneBkon
KOHTaKTOB;

- 00603HayeHne paszbema TOKOBbIX BbIXOAOB MNpubopa W MNOAKMIYEHUS
UHTEpdherica C XxapakTepucTukon ux uenen “TokoBble Bbixogbl. 20 mA/450 Q,
5 mA/2 kQ. RS-485" n LLOKONEBKOW KOHTaKTOB;
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- obo3HayeHne pasbema AN NOAKMHYEHMsT  JaTyukoB  “[atymku.
MckpobesonacHas uenb. Uo<12 V; 10€80 mA; Lo<22 mH; Cos<5,1 UF; Rkas<100 Q;
Lkas<2 mH; Ckas<0,1 HF.";

— napameTpbl NUTaHus;

— MapKMpOBKa KNeMMbl 3a3eMrneHns npubopa;

— Hagnuck “OTKpbIBaTb, OTKMOYMB OT ceTun!”.

7.3 Mpubop nnombupyetca nNpeanpusTUEM-U3rOTOBUTENEM  MaCTUYHOW
nnombon no MOCT 18678, ona 4ero Ha ero 3agHen MaHenu npeaycMOTpeHa
NrIoMOMpOBOYHas YalLKa.

MCNoJIb3OBAHUE NO HA3HAYEHUIO

8 OBLUUE YKA3AHUA NO SKCNNYATALUA

8.1 Ha Bcex cTagusix 3Kcnnyatauuu pyKOBOACTBYWTeCh MpaBunamu u
yKa3aHWsIMU, MOMELLEHHBIMY B COOTBETCTBYHOLLMX pasdenax AaHHoM vyacTu.

8.2 Mepen Hauyanom 3KcniyartauuMu NpoBeCcTW BHELUHWI ocMOTp npubopa,
AnNsi YEro NPOBEPUTD!

— OTCYTCTBME MEXaHWYEeCKMX TMOBPEXOEeHUA Ha Kopnyce Mo npuduHe
HEKa4yeCTBEHHOW YNaKoBKU UIMN HEMpPaBWbHOW TPAHCMOPTUPOBKMY;

— KOMMNIEKTHOCTb NpuGopa cornacHo pasgeny “KomnnektHocTs” nacnopTa
YHKP.466514.011 MNC;

— COCTOSIHME NTaKOKPACOYHBIX, 3aLLUMTHBIX M ranbBaHUYECKUX MOKPbITUIA;

— OTCYTCTBME OTCOEAVHSIIOLMXCSH UMM crnabo 3aKpernneHHbIX 3MeMEHTOB
BHYTpy npubopa (onpefenute Ha Cryx Npu HaknoHax);

— Hanuuue n CocTosiHWE NNomMObl NPeAnpUATUS-U3rOTOBUTENSI.

8.3 B cnyyae 6GonblUOM pasHOCTM TemnepaTyp Mexady CKMaaCkumu u
paboynMMmn yCroBUSIMK, TONYYEHHbIA CO ckrmada npuGop nepen BKIOYEHUEM
BblaepmBaeTcs B paboynx YCroBUAX HE MeHee YeTblpex Yacos.

8.4 lMocne ANUTENBLHOrO XpaHeHWs WNU TPaHCMOPTMPOBAHWA B YCMOBUSAX
NOBbLILLIEHHOW BIAXHOCTU I'Ipl/l60p BblepXnBaeTca B HOpMalibHbIX YyCNoOBUAX He
MeHee BOCbMW 4acCoB.

8.5 YcTtaHoBka npubopa

8.5.1 Npubop ycTaHaeBnuMBaeTcsA B MOMEWEHUN C  UCKYCCTBEHHbIM
ocBelleHneM [AOnsi  obecneyeHuss BO3MOXHOCTU  KPYrMOCYTOYHOW  paboThbl.
YcTtaHoBka npubopa npou3BoaMTCcs Ha WMT noTpebutensa. PekomeHpgyemoe
nocago4yHoe MecTo Ans YyCTaHOBKM Npubopa npuBeaeHo Ha pUcyHKe 4.
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PucyHok 4 — PekomeHayeMoe nocafoyHoe MecTo AJfisl yCTaHOBKU NpuGopa

8.5.2 B mecte yctaHoBkM npubopa HEOGXOAMMO HanuyMe poseTku Ans
noakntoyYeHus npudopa k cetn nutanus ~220 B, 50 'y 1 3a3eMNsOLWLEro KOHTYpa.

KoHTponnep mukponpoueccopHbin TAMMA-8M. PykoBoaCcTBO NO aKchyaTauuu 9



8.6 [InA NoAknoYeHnss 4aTYMKOB UCMOSb3YETCs XKIyT, BXOAALLMMA B KOMMNMEKT
nocTaBku. ONs NOAKMIOYEHNS] BHELLUHUX YCTPOWCTB M3rOTOBUTL TMOKMEe KaGenbHble
NepemblYk1, WCMONb3ys BXOASALIME B KOMMIEKT MOCTABKM OTBETHble 4YacTu
pasbemoB. Pacnaiiky Npou3BEecTM COMMacHO CxemMe coefduHeHuid  (cM.
npunoxeHue B). [lanee nogkniounTb XryT U NepemMblukM K pasbemMam npuéopa u
NMPOMEXYTOYHbIM  KNEMMHbIM  coeauHutensaM. KaGenu, nopgknwoyaemble K
pasbemaMm npubopa, AOMKHbI 3aKPENnmnsATbCA C MOMOLLbIO BMHTOB, BXOOALUMX B
KOHCTPYKLMIO OTBETHBIX YacTe.

8.7 Jo BkntoyeHuss npubopa 03HaKOMbTECb C pasgenamu “YkasaHue mep
©esonacHocTn” n “MoaroToBka k paboTe M Nopsigok paboThbl”.

9 YKA3AHUE MEP BE3OMNACHOCTHU

9.1 K MoHTaxy (OeMOHTaxy), aKcnnyaTauum, TeXHU4eckoMy obCnyXnBaHuo
N pemoHTy npubopa [OMKHbI JOMyCcKaTbCA nvua, U3yymBLUME PYKOBOACTBO MO
aKcnnyaTaumm, npolleawne UHCTPYKTax no TexHuke 6esonacHocTu npu paboTte ¢
3NEKTPOTEXHNYECKMMMN YCTAHOBKaMM U1 PaJMO3NEKTPOHHOW —arnnapaTypon u
M3yYMBLUME  [OKYMEHTbl, yKa3aHHble B pasgene 10 “ObecneyeHue
B3PbIBO3aALLULLEHHOCTU NMPU MOHTaxe npnbopa”.

9.2 B npu6ope nmeroTcs Lenu, HaxoAALWMEeCH NoA ONacHbIM AJIS XKU3HU
HanpsixeHuem ~220 B. Kateropuuecku 3anpelyaeTcsi akcnnyaTtauus npubopa
NpU CHATbIX KPbIWKaX M KOXyXaX, a Takke MPU OTCYTCTBUM 3a3eMIieHusl
Kopnyca npu6opa.

9.3 Bce Buabl MOHTaXa M AeMOHTaxa npubopa NpousBoAuTb TONMbKO Npwut
OTKIMIOYEHHOM OT CETU NEePeMEeHHOro Toka kabene nuTaHus.

9.4 He ponyckaeTcsi akcnnyaTauusi npubopa npu HesakpenneHHbIxX kabensx
CBSI3V C A@TUYMKaMU U BHELLHUMMW YCTPOUCTBAMM.

9.5 3anpelwjaeTcA UCNoONb30BaHMe B KayeCTBe Harpysku Ans Krrouein
npu6opa namn HakanvBaHWUs MOLUHOCTbIO Gonee 60 BT M MHAYKTMBHOM
Harpysku 6e3 ycTponcTe AeMnMPOBaHUS HaNpPXKeHUs.

10 OBECMNEYEHUE B3PbIBO3ALWULWEHHOCTHU NMPU MOHTAXE NMPUBOPA

10.1 Mpu MoHTaxe npmbopa HeobXo0AMMO PYKOBOACTBOBATHLCS:

- “UHCTpyKuMen no MOHTaxy 3neKTpoobopyaoBaHUS, CUMOBBIX W
OoCBeTUTErNbHbIX ceTel B3pbiBoonacHbIx 30H BCH332-74/MMCC CCCP”;

- “MpaBunamu ycTporncTea anekTpoyctaHoBok” (MYJ, wecToe nsganHue);

— HacTOSILLUM LOKYMEHTOM U APYrMMK PYKOBOASALMMY MaTepuanamu (ecnm
nmerTcs).

10.2 Mepen MoHTaxoM npuGop pnAormkeH 6ObiTb ocMoOTpeH. [pu 3ToM
HeobxoauMo o6paTUTb BHMaHWe Ha criefyoLlee:

— MapKupoBKy B3pbIBO3aLUMThI U NpeaynpeauTenbHble Haanucuy;

— OTCYTCTBME MOBPEXAEHWI 06onoYku npubopa;

— Hanuuue BCex KpenexHbiX 3NeMeHTOB.

10.3 Mpubop pomkeH ObITb 3a3eMneH C MNOMOLWbLI KNeMMbI
3a3emMneHus.

10.4 Mo OKOHYAHWU MOHTaXa OOIMKHO ObiTb NPOBEPEHO COMpOTUBIIEHUE
333eMIISIIOLLErO YCTPOWCTBA, KOTOPOE AOMKHO BbiTb He Gonee 4 Owm.

11 NOAroTOBKA K PABOTE Y NOPAOOK PABOTbI

11.1 MpuBop obcnyxuBaeTca  OnNepaTopoMm, 3HaKOMbIM C  paboToii
paaVo3NeKTPOHHOW annapaTypbl, WU3YYMBLUMM PYKOBOACTBO MO 3KCMyaTauumu,
PYKOBOACTBO ornepaTopa, NPOLUEALLNM MHCTPYKTaX Mo TeXHWKe 6e3onacHoCTU nNpu
paboTe C 3NEeKTPOTEXHNYECKUM 0O0OPYAOBaHMEM, a Takke UHCTPYKTaX MO TEXHUKE
GesonacHocTi Npu paboTe ¢ B3pbiBO3aLLMLLEHHBIM 3NeKTpoobopynoBaHMeM.

11.2 KommyTauusa [aTyMkoB W BHELUHWX YCTPOWCTB, MNOAKMYaeMblX K
npubopy, NpPOU3BOAUTCA COIMACHO CXeMe COeAUHEHWA, NpUBEOEHHOW B
npunoxexHun B.

11.3 Ecnu npubop komMyTupyeTcsi ¢ OBM BepxHero ypoBHs U siBNsieTCsi
Hanbonee yaaneHHbIM B CETU, NMOCTPOEHHOM Ha OCHOBe mHTepdelica RS-485, Ha
nnarte s4enkn BbluMcnuTeNbHo AB3 HeobGXoOAMMO YCTaHOBWUTL TEPMUHASbHbIN
pesncTop, CornacylowWmnin  CONpPOTMBIIEHNE COeAMHUTENbHOro Kabens (4aHHbI
pesucTop umeeT Ha nnate AB3 no3uumnoHHoe o6o3HaveHne R23).

HomuHanbHoe conpoTuBMEHNe pe3ncTopa 3aBUCUT OT  COMPOTUBIEHUS
coeuHUTEnNbHOro Kabens n obbl4HO cocTasnsieT ot 100 go 200 Owm.

11.4 BkntounTte npmnbop B ceTb 220 B.

11.5 NpoBepbTe paboTocnocobHocTb npubopa W npousBeguTe  €ro
nporpaMMmpoBaHWe  cornacHo  pasgeny  “Pexum  nporpammupoBaHus’
pykoBoacTea onepartopa. [lpu wucnonb3oBaHuM wHTepdernca ceasn ¢ OBM
BEPXHEro ypoBHs 3anporpammupyinte agpec npmbopa no npotokony Modbus.

11.6 Mpu oBHapyXeHUM HeucnpaBHOCTU MpubBopa HEOBXOAMMO OTKMHOYUTH
ero ot cetw. Mo mMeToauke pasgena “XapaKkTepHble HEUCNPaBHOCTU U MeToAbl UX
yCTpaHeHUs" yCTpaHUTb BO3HUMKLIYK HeucnpaBHOCTb. [locre  ycTpaHeHus
HEWCMpaBHOCTY 1 NPOBePKM NpuBop roToB Kk paboTe.

11.7 NanbHeiiwyto  paGoTy ¢ nNpuGOpoM  NPOM3BOAUTH  COMMACHO
pyKkoBOACTBY onepaTopa.
12 XAPAKTEPHbIE HEUCINTPABHOCTU N METOObI UX YCTPAHEHUA
12.1 MepeyeHb XapakTepHbIX HeWcrnpaBHOCTeN npubopa M MeToabl UX
yCTpaHeHus npueeaeHsl B Tabnvue 1.

12.2 B ocTamnbHbIX criyyasix [nsl peMOHTa COCTaBHbIX YacTel npuGopa
criegyeT PyKOBOLCTBOBaTbCH AMArHOCTUHECKUMU COOGLLEHVSIMU, BbIBOAVMBIMU
NpMBopOM Ha ero UHAMKATOPbI, U PasfenoM 5 HacTOSLLEro AOKyMeHTa.
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Tabnuua 1

HanmeHoBaHune
HENCNpaBHOCTU, ee
nposiBnexHue

BeposTHas npuymHa
HENCMpaBHOCTY

MeTop ycTpaHeHus

Mpu BKMIOYEHUU MpU-
Gopa HeT MHGopMaLmn
Ha ero cemucer-
MEHTHbIX UHIMKaTopax

OtcyTcTBYET Hanps-
XEeHue ceTu

Meperopenu BcTaBku
nnaBkue Ha nnarte
AYENKN COMNPSHKEHUS
¢ pgatymnkamu ACL4

Mpubop BbIWEN 1”3
CcTpos

Jlnuam, OTBETCTBEHHbIM 3a
AneKkTponnTaHue, YCTpaHUTb B
COOTBETCTBMM C AENCTBYHOLLNMM
npasunamMmun npuHYnMHY OTCYTCTBUA
CeTeBOoro HanpsxeHua

MpousBecTn  3amMeHy
BCTaBOK

nnaBKnX

Mpowv3BecT! peMOHT npubopa unu
3aMeHy Ha UCTNpaBHbI

HeT curHanoB TOKOBbIX
BbIX0Z0B NpuGopa

HesepHo 3anporpa-
MMUpOBaHa NpUBA3-
Ka TOKOBbIX BbIXOA0B

[Neperopenu BcTaBku
nnaekne F7, F8 Ha
nnarte S4enkn Bbl-
yucnurensHon AB3

Mpon3secTn nporpaMMupoBaHve
npubopa cornacHo PykoBoacTea
onepartopa YHKP.466514.011 PO

He paboTtaioT Kknoum
npunbopa

HeBepHo 3anporpa-
MMUpOBaHa NpPUBA3-
Ka Kro4en

Meperopenu BcTaBku
nnaskue F1...F4 Ha
nnate s4erkn Bbl-
ymucnurtenoHon AB3

Mpov3BecT  3amMeHy  MIaBKUX
BCTaBOK
Mpov3BecT nporpamMupoBaHue

npubopa cornacHo PykoBoacTea
onepatopa YHKP.466514.011 PO

Het cBsAsn npubopa ¢
OBM BepxHero ypoBHS

HeBepHo 3anporpa-
MMUWpPOBaHbl  napa-
MeTpbl MHTepgenca

[Neperopenu BcTaBku
nnaekne F5, F6 Ha
nnarte S4enkn Bbl-
yucnutensHon AB3

MpousBecT  3aMeHy  MnaBKUX
BCTaBOK
MpousBecTn nporpaMmmnpoBaHue

npubopa cornacHo PykoBoacTBa
onepartopa YHKP.466514.011 PO

[Mpownssectn 3aMeHy nnaBKnX
BCTaBOK

Mpy  BKMOYEHUM K-
TaHus  (PYHKLMOHUPO-
BaHMe npubopa He

COOTBETCTBYET MoOCse-
[OBaTeNbHOCTA,  OMK-
CaHHOW B PYKOBOACTBE
oneparopa

Mpubop BbIWEN K©3
CcTpos

Mpowv3BecT! peMOHT npuGopa unu
3aMeHy Ha UCNpaBHbI

B npouecce paboThl
MOSIBUNWUCL AWArHoCTU-
yeckue coobLLeHNs

Cwm. PykoBogcTtBo onepatopa YHKP.466514.011 PO

13 TEXHUWYECKOE OBCJTYXKUBAHUE U NOBEPKA NMPUBOPA

13.1 TexHnyeckoe o6CNyXvBaHWE NPOBOAUTCS C Lenbilo oGecrnedyeHus
HOpMarbHOW paGoTbl W  COXPAHEHUs! SKCMNyaTaUMOHHLIX W TEXHUYECKMX
XapaKkTepucTUK NpuGopa B TeYEHWE BCErO CPOKa ero aKcniyartaluu.

13.2 Bo BpeMsl BbIMONMHEHMS PaGoT MO TEXHWYECKOMY OBGCIYXUBaHMIO
HeoGXo4MMO BbINOMHATL YKasaHus, NpuBeaeHHbIe B pasgenax 9 u 10.

13.3 ExerogHbivi yxoa npeanpusituem-notpedutenem BKYaeT:

— 04MCTKY Nnpubopa OT Nbinu;

— MNPOBEpPKY HaAEXHOCTW MPUCOEOMHEHUs, @ TakkKe OTCYTCTBME OOPbLIBOB
UM NOBPEXAEHNI U30MSALUM COEANHUTENBHbBIX Kabenew;

— MNpOBepPKy NPOYHOCTU Kpenexa COCTaBHbIX YacTeln npubopa;

— NpOBEpPKY KayecTBa 3a3eMreHns kopnyca npubopa.

13.4 MoBepka npuGopa NpPOU3BOAUTCA COBMECTHO C  AaTyvkamu,
noakniovyaemMbiMU K NpuGopy, MO COOTBETCTBYIOLMM MeTOAMKaM MOBEpKU Ha
n3MepuTernbHble YCTPOWCTBA M CUCTEMBI, B COCTaB KOTOPbLIX BXOAUT NpuGop.

14 NMPABUJTIA XPAHEHUA U TPAHCITOPTUPOBAHUA

14.1 MpuGop B ynakoBke NpUrodeH Ans TpaHCNopTUPOBaHUS NoGLIM BUAOM
TpaHcrnopTa C 3aluMToN OT NPAMOro nonajaHus aTMOCEpHbIX 0CadKOB, KpoMe
HerepMeTU3NPOBaHHbLIX OTCEKOB camorieTa.

14.2 XpaHeHue npubopa OCyLlecTBnsSIeTC B YMNakoBKe, B MOMELLEHUSIX,
COOTBETCTBYHOLLMX YcnoBuam xpaHeHus 5 FTOCT 15150.
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B OOKyMeHTe NPUHATbI cneayrwme cokpaleHua:

AO - aKUMoHepHoe 06LLEecTBO;

AU - aHanoro-umMdpoBoi npeobpasoBaTersb;

BNC - Bonbluas uHTerpanbHas cxema;

BbIKJ1 - BbIKMOYaTensb;

ana - aTYNK U3ObITOYHOrO AaBMEHUs;

OT™M - JaT4YMK TeMmnepaTypbl MHOFOTOYEYHbIN;

avy - AaTUYUK YPOBHS YNbTPa3ByKOBOW;

nnn - UICTOYHWK U30NMPOBAHHOIO NUTAHWUS;

MMC - UHTerpanbHasi MUKpocxema;

mnn - UICTOYHUK MUTaHUA JaTYNKOB;

MPK - N30NMPOBaHHbIE penenHble Kuu;

MLUAT - N30NMpPOBaHHbIE LMpo-aHanorossle npeobpa3oBaTenu;
K - KnaBuartypa;

KKO - KOHTPONMeEp KnaBMaTypbl U gucnnes;

(01) - onepaTnBHOE 3anoMuHaroLlee YyCTPOUCTBO;
OM3BM - ogHoKpucTanbHas MMKpo-3OBM;

Mnay - MOCTOSIHHOE 3anoMuHaloLLEee YCTPONCTBO;

no - NporpamMmmHoe obecrneyveHue;

nya - MpaBuna ycTpomncTBa 3MNeKTPOyCTaHOBOK;

PA - perucTp agpeca;

PK - paspsigHble Knouu;

cun - CEMUCErMEHTHbIN NHANKaTOoP;

CK - CerMEHTHbIE KoK,

CCK - CBETOAMOAbl COCTOSIHWS KITHoYen;

YA - YHMBepCarnbHbI aCUHXPOHHBIN NpueMonepeaaTyuk,;
YA - y3er U30fMpoBaHHOIo MHTepdenca;

yca - Y3nbl COMPSXXEHUs C AaT4mKamu;

0[0) - dopMumpoBaTENb CUrHANOB yNpaBreHns;

OBM - 9NEKTPOHHAasA BblYUCIUTENBHAA MaLUWHa;

203y - 3HEeproHe3aBMCMMOE OnepaTBHOE 3arnoMuHaloLLee YCTPONCTBO;
AB - ]YenKa BblMUCIIUTENbHAS;

AN - g4Yenka nHanKaumu,

Ang - A4eiika Ona u3MepeHus AaBneHus;

ACO - Yerika COMpsPKEHUS ¢ AaTymKamu;

/ - MPU3HaK HU3KOTO aKTMBHOMO YPOBHSI CUMrHana.

12 KoHTponnep mukponpoueccopHbii FTAMMA-8M. PykoBoAcTBo no akcnnyaTtaumm



MpunoxeHue A
(o6si3aTensHoe)
[abapuTHble pa3mepbl npubopa
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MpunoxeHne B
(obs13aTenbHOE)
Cxema coefunHeHun npubopa 1 BHELLHWX YCTPOWUCTB

2 =220 B

A2
B1
(kaHan namepeHnn 1) Al | “Darumkm.
XT1 X1| UckpobesonacHas uenb”
-0 >>—| Uenb “TokoBble BbIxoapl/
Llenb /h LiBet npf)Boga U R, x4
Oteert | 1 3eneHbin — 1 [Otserl XT2
2 N Lenb | << R
3anpoc| 2 cuoneTosblt [ 2 |3anpoc 1 1
3 . L] COUT1+| 6
+U 3 4 | KpacHbii 9 |+12B (1) couTL. | 7 2
Ob6uwit| 4 cepblit (YepHbin) [ 10 |O6wnii 1 I3 R2
S " L CouT2+| 2
T | XKeNnTbIn 8 |OtBet 2 4
6 . L] cout2-| 1
CUHUI 7 |3anpoc 2 5
B2 7 - DATA+ | 5 K 9BM
(kaHan uamepeHuii 2) g | oparxesbit 15 |+12B (2) DATA- 4 6 BepXHero
KOPUYHEBbII i 14 |O6wwmi 2 7 YPOBHS
N e SGND 9 i
enb
Oteer | 1 \(\‘
3anpoc| 2 — P "
p \ Kntoumn X5 XT3
+U 3 Lenb |>— o1
O6wwi| 4 Kniou 1 1 1

% X1 X2 Kmntoul | 9 3 2
o :H:j]: Knos2 |3 0" 0
~ K 2 |11 —o—7—>
220 B, 50y oY s 03

Kniou3 | 6 ﬂ6—®H"220 B

Xf Knou 3 |13 ﬂ%
= Knioud | 8 %L
- | =
Kniou 4 |15 H‘s% 2208
Al - xryT YHKP.685622.008 (BXOAWT B KOMMNIEKT NOCTaBku Npubopa);
A2 - KOHTponnep MukponpoueccopHbin TAMMA-8M TY 4217-008-29421521-02;
B1, B2 - AaTYMKM YPOBHSA ynbTpassykoBble YY2 TY 4214-001-29421521-02,

VN AaTynkun ypoBHS ynetpassykosble YY2M TY 4214-021-29421521-05,
VNN AaTyvKky TemnepaTypbl MHorotodedHble ATM1 TY 4211-001-29421521-02,
VNN Aatyvky TemnepaTypbl MHorotoveyHble ATM2 TY 4211-002-29421521-05,
unu gatynku n3bbiTouHoro gaesnexus AUA1 TY 4212-001-29421521-02;

H1...H4 - YCTpOWCTBa CUrHanNM3aumm,

R1, R2 - UCMOSHUTENbHbIE YCTPONCTBA C TOKOBbIM BXOAOM (He 6onee 450 Om - 20 MA, He Gonee 2 kKOM - 5 MA);
X1 - po3eTka ceTeBas;

X2 - kabenb nuTaHus npubopa;

X3 - Knemma 3asemneHus npubopa;

X4 - BUNKa kabenbHasi DB-9M ¢ koxyxoMm (BXOAWUT B KOMMNMEKT NOCTaBku npudopa);

X5 - poseTka kabenbHasi DB-15F ¢ koxyxoM (BXOAUT B KOMMMEKT NOCTaBKM Npubopa);

XT1..XT3 - KNEMMHbIE COeqUHUTENN Nonb3oBaTens.

MpumMeyaHune - [lonyckaetcs B Ka4eCTBe YCTPOWCTB CUrHaNM3aLumnm ncnosb3oBarth:
- flaMnbl HaKanMBaHMa MOLLIHOCTbIO He B6onee 60 BT;
- MIHOYKTUBHYIO Harpysky (0BMOTKM pene) ¢ ycTponcTBamu AeMnMPOBaHUS HanpsiKeHUs.
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CCbIJTOYHBIE HOPMATUBHBLIE JOKYMEHTbI

O60o3HayeHne JOKyMeHTa, Ha KOTopbIi AaHa

Howmep pasgena, nyHkTa,
noanyHKTa, pUcyHKka,

cebinka MPUINOXEHUs, B KOTOPOM [aHa
ccblnka
OCT 12.2.007.0-75 293
FOCT 14254-2015 13,72
TOCT 15150-69 1.3,14.2
OCT 18678-73 7.3
TOCT 31610.0-2019 (IEC 60079-0:2017) 11,14
OCT 31610.11-2014 (IEC 60079-11:2011) 14,6.1,6.2.3
TOCT 31610.20-1-2016/IEC 60079-20-1:2010 |1.1
TOCT P 8.654-2015 2.10
My3-86 T[lpaBuna yctponctBa anektpo-|1.1,1.4,10.1
YCTaHOBOK. W3paHune LuecToe,
nepepaboTaHHoe " A0rMosHeHHoe, c
nsmeHeHusmu. Mocksa, MmaerocaHeprounsgar,
1998 r.
TP TC 012/2011 TexHnyeckun pernameHT | 1.4
TamoxeHHoro cotosa
MHCTpyKUuMs no MoHTaxy anektpoobopygo- | 10.1

BaHWSA, CWIMOBBLIX W OCBETUTESNIbHbLIX CeTen
B3pblBOONacHblx  30H  BCH332-74/MMCC
CCCP
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