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Hacrosiee pykoBOJICTBO MO AKCIUTyaTalldiM pPacHpOCTpaHseTcss Ha mpeoOpa3oBaTeNd JaBIICHUS
mmeputenbiple CIIB ¢ mudpoBsiM BbixonHbIM curHaiiom ¢opmara IWIRE (B manbreiimem —
peoOpa3oBarTeiy), COACPKUT CBEISHUS 00 YCTPOHCTBE M NpPHUHIHUIE pabOThl MpeodOpa3oBaTesei,
TEXHUYECKHE XapaKTePUCTUKH W JpPYTrue CBEICHHUs, HEOOXOAMMBbIE ISl MPaBUIIBHOM OSKCIUTyaTalluu
(WCToNBh30BaHMS, XPAHEHUS U TEXHUYECKOTO 00CITYKUBAaHUS) IPEOOpa30BaTEIICH.

[IpeobpazoBarenu CIIB-EX oTHOCATCsS Kk 06opyaoBanuto rpymisl || 1 mpeanaznadeHs! a1t paboThl
BO B3PBIBOOIACHBIX YCJOBHUSX C BHJOM B3PBIBO3AILUTHI «UCKpOOE30MacHas 3JIEKTpUYECKas Ielb 1» U
MapkupoBkoi B3peiBo3amuThl «0EX ia [IC T5 Ga X» mmm «0EX ia I[IC T3 Ga X».

ITpeoopaszoBarenu CJIB-Ex ¢ mapkupoBkoii B3psiBo3amutel «0EX ia IIC TS5 Ga X» moryr
npumeHnsatbest corsiacho TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u apyrux HOpPMaTHBHBIX
JOKYMEHTOB, PETJIaMEHTHPYIOIIUX MPUMEHEHUE 3JEKTPOOOOPYAOBAaHMS BO B3PHIBOONACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BbIBaThCA B3pbiBoomnacHbie cmecHu kareropuu 1A, I11B, IIC rpynm T1 — T5.

ITpeodpaszoBarenu CJIB-Ex ¢ mapkupoBkoii B3psiBo3amutel «0EX ia 1IC T3 Ga X» moryr
npumeHnsatbest cornacho TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u apyrux HOpPMaTHBHBIX
JOKYMEHTOB, PETIaMEHTHPYIOIIUX MPUMEHEHHE 3JEKTPOOOOPYAOBAaHMS BO B3PHIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BbIBaThCA B3pbiBoomnacHbie cmecHu kareropuu 1A, 11B, IIC rpynm T1 — T3.

[Tutanue mpeoOpa3oBareneil JOMHKHO OCYIIECTBIATHCS OT OapbepoB 0OE30MACHOCTH, OJIOKOB C
BBIXOJIHBIMH HCKpoOe3onacHeiMH TiensiMu ¢ mapamerpamu. Uo <5,0 B, 1o <100 mMA, Co>Ci+ Ck,
Lo > Li + Lk, mmeronux cepTudukar COOTBETCTBUSI.

3HaK «X», CIeYIOUINI 32 MApKUPOBKOM B3pBIBO3ALIUTHI TpeoOpazoBateneit C/IB-Ex, o3Havaer:

- MOHTaX | DKCILTyaTaIus mpeoOpa3oBaTesieil JOIKHBI HCKIII0YaTh HArPeB 3JIEMEHTOB KOHCTPYKIIUU
npeoOpa3oBareseil BbIlIE TEMIEPATypbl, AOMYCTUMON ISl 3JIEKTPOOOOPYIOBAHMSI COOTBETCTBYIOIIETO
temneparyproro kiacca mo 'OCT 31610.0;

- MOAKJIIOYaeMble K MpeoOpa3oBaTeNssM HCTOYHUK MUTAHUS U JPYTHE JIEKTPOTEXHUYECKUE
YCTPOMCTBA JIOJDKHBI MMETh HCKpoOe3omacHbie 3nmekrpuueckue mnemu mo ['OCT 31610.11 , a ux
uckpoOe3onacHple TapaMeTpbl (ypoBEeHb HCKPOOE30MacHON HSIEKTPHUUECKON Ienu U MOArpyIia
000pyI0BaHUs) JOJDKHBI COOTBETCTBOBATH YCIOBHSIM IIPUMEHEHUS PE0Opa3zoBaresieil BO B3PHIBOONACHOM
30HE;

- TpU IKCIUTyaTanuu B 30He kiacca 0 mpeoOpazoBaTean HEOOXOAUMO obeperaTh OT MEXaHUYECKHUX
yZIapoB BO u3z0exxanue o0pa3zoBaHus GPUKIIMOHHBIX UCKD;

- B3pbIBO3amuTa mpeodpazoBateneit CJ[B obecneunBaeTcsi MpU MaKCUMaJbHOM JIaBJICHUHM B
MarvcTpaiy, He MPEBbIIIA0IIEM 3HAYCHUS, JOMYCTUMOTO JJIs JaHHON MOJIENH Mpeodpa3oBarTes.

Jns skermyataruu  nipeoOpasoBareneit CIB-EX  momyckaeTcsi mepcoHasi, O3HAKOMHUBIIHUKCS C
HACTOAIMM PYKOBOJACTBOM IO JKCIuTyaTanuu, rinasBod 7.3 IIVD, rmasoit 3.4 IITOOII, IIOTOY,
I'OCT IEC 60079-17.

ITpeobpaszosarenu C/IB-EXP otHocsaTCcs kK 000pynoBanuto rpymmnsl | 1 npeaHa3HadeHbl 11 paboThI
BO B3PBIBOONACHBIX YCJOBHUSX C BHJOM B3PBIBO3AIIUTHI «UCKpOOE30IMacHas 3JICKTPHYECKas IEMb 1» U
MapKupoBkod B3pbiBo3amuThl «PO EX ia | Ma X» B moa3eMHbBIX BBIpaOOTKAax MIAXT U MX HA3EMHBIX
CTPOCHMSIX, OIACHBIX MO0 PYIHUIHOMY Ta3y H IBLUIH.

[Tutanue mnpeoOpazoBarenel JOMKHO OCYIIECTBIATHCA OT OaphepoB OE30MAaCHOCTH, OJOKOB ¢
BBIXOJHBIMU HCKpoOe3omacHeiMU TiensiMu ¢ mapamerpamu: Ug <5,0B, 1o <100 wmA, Co> Cj+ Ck,
Lo > Li + Lk, umeronux cepTudukar COOTBETCTBUS.

3Hak «X», CIeAYIOIINI 32 MApKUPOBKOM B3phIBO3AIUTHI TpeoOpazoBareneit C/IB-ExP, o3nauaer:

- TMOAKJIIOYaeMble K MpeoOpa3oBaTeNssM HCTOYHUK MUTAHUS H JPYTHE DICKTPOTEXHUYECKUE
YCTPOMCTBA JIOJDKHBI WMETh HCKpoOe3omacHble anekrpuueckwe memu mo ['OCT 31610.11, a wx
uckpoOe3omnacHple TapaMeTpbl (YpOBEHb HCKPOOE30MacHON DSIEKTPHUUECKON Ienu U TMOATpyIIna
000pyI0BaHUs1) JOJDKHBI COOTBETCTBOBATH YCIOBHSIM IIPUMEHEHUS PE00pa3zoBaresieil BO B3PHIBOOMACHOM
30H€;

- TIpH DKCIUTyaTanuu B 30He Kiacca 0 mpeoOpa3oBaTen HEOOXOAMMO obeperaTh OT MEXaHUYECKHUX
yZlapoB BO u30exaHue o0pa3oBaHusl GPUKLUOHHBIX HCKP;

- B3pbIBO3amuTa mpeoOpazoBareneit C/IB obOecrneunBaeTcss NmpH MaKCUMAIbHOM JaBJICHHH B
MarucTpald, He MPEBHIAIONIEM 3HAYeHUS, TOIMyCTUMOTO TSI JAHHOW MOJIENTH TIpeoOpazoBaTeds.
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Jnst skcrutyatanuu npeodpasopateneid C/IB-EXP nomyckaercst mepconain, 03HaAaKOMUBIIUKCS C
HACTOAILMM PYKOBOJICTBOM IO AKCIUTyaTauuu, rinasou 7.3 IIYD, rnasoit 3.4 IITOIII.

[IpeoOpa3zoBareny B3pbIBO3AMIUIIEHHOTO UCTIOJHEHHSI COOTBETCTBYIOT KOMIUIEKTY TOKYMEHTALUU
AI'BP.406239.001-03 wumun AI'BP.427.00.00, TtpeboBanmsim I'OCT 31610.0, TI'OCT 31610.11,
I'OCT IEC 60079-14, rnase 7.3 I1Y3, 'OCT 12.2.007.0, TOCT 12.2.003.

B 3aBucumocTM OT HCIOJIHEHUs, NpeoOpa3oBaTeNd BBIIYCKAIOTCSA, OJHONPEACIbHBIMU U
MHOTONPEIEIbHBIMHU.

IIpy BBIIyCKE U3rOTOBUTENEM  XapaKTEPUCTHMKA  BBIXOAHOIO  AJIEKTPUYECKOTO  CHTHala
npeoOpasoBareneil HacTpauBaeTcs Ha BepxHuil npezaen uzmepenus (BII) B cooTBeTcTBUY C 3aKa30M.

3navyenue BIIU BeiOupaercs no cranaaptaomy psiay nasieHuit OCT 22520 unu B COOTBETCTBUH C
3aka3oM BbIOMpaetcs 3nadenue BIIM, oTnnyaromeecs ot cTaHAapTHOTO.

[Ipumep 3amucu 0O0O3HAYEHHST MHOTONPEAEIBHOTO Ipeodpa3oBaresis NHpU €ro 3aka3e U B
JOKYMEHTAIUH IPYTOi MPOIYKIMH, B KOTOPOI OH MOXET ObITh IPUMEHEH:

[TpeoOpa3oBatesb OOMETPOMBIIIIICHHOTO MCIIONHEHUS, sl U3MEpeHHs] N30BITOYHOTO JaBICHUS C
BepxHUMU Tipeaenamu udmeperus 1,0 (0,6; 0,4) MIla, MmHOrOnpeIeIbHBIN ¢ aBTOMAaTUYECKUM BBIOOPOM
MpesieloB u3MepeHus, ¢ nuPpoBbiM BexoaHbIM curHaioM 1WIRE, ¢ nudpossiM Db, kimuMaTH4eckoro
ucnionHeHus: Y XJI kareropun pazmemnienus 3.1, Ho 1t pabOTHI U TEMITEpaType OKPYIKAOIICH CPEIbl OT
munyc 40 °C go mmoc 80 °C, npenen A0MyCcKaeMoro 3Ha4€HUsl J0MYyCKaeMOW OCHOBHOM MOTPEUTHOCTH +
0,25 %, npeaen 10MyCKaeMOro 3HAUYEHHMs JONOJIHUTENIBHON TeMIiepaTypHoi norpemHoctd + 0,1 %, co
mryuepoM tuna M20x1,5, 6e3 unaukatopa, ¢ coexuHutesneM tuna DIN 43650A, rpynna
nelieBnaro3amuTel [P65, ¢ HanpskenneM nutanus ot 3 10 3,9 BOIbT, CO BpEMEHEM YCTaHOBKU BBIXOIHOTO
CHTHaJIa TIOciIe BKItoYeHus: nutanus menee 100 mc, MaTepuan MeMOpaHbl U IOJIOCTEH, KOHTAKTUPYIOIINX
C U3MEPSIeMOM CpeZioii — TUTAHOBBIN CIIaB — 0003HAYAETCS:

CJIB-1-1,0-0,6-0,4-MA-1WIRE-DC312-0605-91-K00 AI'bP.406239.001TY

1 OIIMCAHHUE N PABOTA

1.1 Hazuayenue

1.1.1 IlpeoOpazoBaTenu MpenHa3HAYEHBbl ISl HENPEPHIBHOTO HM3MEPEHUS U IPeoOpa3oBaHUs
JaBiieHUs] aOCOJIIOTHOTO, M30BITOUHOTO, Pa3pekKEeHMs, JABICHUS-PA3PEKEHUs, PAa3HOCTU JABIECHUN U
TUIPOCTaTUYECKOTO JaBJICHHSI HEUTPaJIbHBIX U arpeCCUBHBIX, Fa3000pa3HBIX U KUIKUX cpell B HU(PPOBOI
curHai Ha 6a3e unrepdeiica IWIRE.

OO65acTh NPUMEHEHMS: METPOJIOTHYECKHE CIIyKObl, aKKpEIUTOBAaHHbIE Ha IpaBO IOBEPKH U
KaJHMOpPOBKM CPEJICTB MU3MEPEHUs JaBJICHMS, CUCTEMbl aBTOMATHYECKOTO KOHTPOJIS, PEryJIMpOBaHUS U
YOpPaBJIE€HUS TEXHOJOTMYECKMMM TMpOIleccaMd Ha MPEANpUATUAX Ta30BOH, MeETaTypruuecKom,
XMMHUYECKOH, MUILEBOM U APYTUX OTPACIIAX MPOMBIIUIEHHOCTH.

1.1.2 Jmama3oH Temneparyp padoueil cpeasl Ha BXOJe B MPHUEMHUK JaBIICHHS IpeoOpa3oBaTeeii B
3aBHCHMOCTH OT UCHOIHEeHHs oT MuHyc S50 1o mmoc 125 °C.

1.1.3 Pabouas cpenma ans mpeoOpas3oBaTenss — XHIKOCTH (B T.4. Macia, TU3EIbHOTO TOIUIMBA,
Ma3yTa, KepocuHa, OeH3H1HA), ap, ra3bl, Iapora3oBble U ra30Bble CMECH (B T.4. Ta3000pa3HbIil KUCIOPOA U
KHUCJIOPOAOCOepKalie ra3oBsle cmecu) npu naBieHud g0 100 MIla. PaGouas cpena He aomkHa
KpUCTAJIJIN30BaThCS WJIM 3aTBEP/IEBATH B IPUEMHHUKE JIaBIICHUSI.

1.1.4 TIpeobOpa3zoBatenu otHocsTcs K maaenusm [TKPTII (ITpuGopsl KOHTPONIS U peryiupoBaHUs
texHojorndeckux npoueccos 'OCT P 52931).

1.1.5Ilo ycroHuMBOCTM K MEXaHHYECKUM BO3JCHCTBHSM MpeoOpa3oBaTeNnu  SBISIOTCS
BUOpoycTOHYMBEIME 1 coOTBETCTBYIOT 10 'OCT P 52931 xonctpykruHble ucrionnenus K00, K10, K20,
K02, K04, K14, K24 coorBeTcTBYIOT Kiaccu(ukamoHHoi rpynmne G2 u BO3AeHCTBHUI0 MHOTOKPATHBIX
MEXaHMYECKHX YJapoB TIPH IHKOBOM 3HAYeHHH yAapHOTo yckoperus 98 m/c? (10g) u amurensHOCTH 2—
50 Mc, mpeoOpazoBaTeNy OCTATBHBIX KOHCTPYKTHBHBIX UCIIOJIHEHUI COOTBETCTBYET Irpyrie V2.
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1.1.6 Tlo ycTOMYMBOCTH K KIIUMATHISCKUM BO3JICHCTBUSIM ITpeoOpa3oBaTeid B 3aBUCUMOCTH OT BUJIA
ucnonHeHus: coorsercTByoT no 'OCT 15150 rpynmam YXJI3.1, V2, T3.

1.1.7 Tlo yCTOWYMBOCTH ¥ TPOYHOCTH K BO3JCHCTBUIO TEMIIEPATyp OKPYKAIOIIEH Cpeasl u
BJIQKHOCTH npeodpazoBarenu oTHocsaTes K rpynmnam C1 mo 'OCT P 52931.

1.1.8 IIpeobOpa3zoBarenu OTHOCATCS K U3JCIUSAM OJHOKAHAJIBHBIM, OJXHO(DYHKIIMOHAIBHBIM,
BOCCTAaHABIIMBAEMbIM U PEMOHTHPYEMBIM TOJIKO B YCIOBUSX MPEANPUATUSI-U3TOTOBUTEIIS.

1.1.9 Ilo creneHu 3amMTHl OT MPOHHUKHOBEHHUS MBUIM M BOJIbI MPeoOpa3oBaTed COOTBETCTBYIOT
rpynmnam IP54, IP65, IP68 ¢ makcumanbHoi riryounoit norpyxenus 250 m mo I'OCT 14254,

1.1.10 KoHcTpyKIMsS U MOKPHITHE MpeodpazoBareniell 00ecneynBaOT yCTOMYUBOCTh K MaciaM U
MOIOIIIUM BEIECTBAM.

1.1.11 TIpeobpa3oBarenu mpeaHa3Ha4YeHBI I paOOThI MPU aTMOCPEpHOM naBieHuu ot 66,0 1o
106,7 kIla (ot 498 o 800 MM pT. CT.) ¥ COOTBETCTBYIOT rpymre ucnonnenus P2 mo 'OCT P 52931.

1.1.12 TIpeobpa3zoBarenu HE CcOAEpXKAT MaTEpUaIOB W BEIIECTB, BPEAHBIX B HIKOJOTHYECKOM
OTHOILICHUM JJIsi YEJIOBEKAa W OKPYKAIOMIeH Cpeabl, MOITOMY IpH HKCIUTyaTanuu (IPUMEHEHHUN),
UCIBITAHUAX, XPAaHEHUH, TPAHCIIOPTUPOBAHUU U YTUIM3AIMH HE OKa3bIBAIOT BO3CHMCTBUS, OMACHOTO B
HKOJIOTUYECKOM OTHOILICHUH.

1.1.13 IIpeanpusTHE-U3rOTOBUTENb OCTaBIIIET 3a COOOW NpPaBO Ha HM3MEHEHHE KOHCTPYKIIUU
npeobpaszoareneil C/IB 1 THIIOB KOMIUIEKTYIOIIUX U3JEIUI 0€3 YXYIIIECHHs €T0 XapaKTEPUCTHK, KpoMe
npeobpasosareneit CIB-Ex, CIIB-ExP.

1.1.14 CJIB-Ex ¢ mapkupoko# B3psiBo3amuthl «0EX ia IIC T5 Ga X» uMeroT B3pbhIBO3aIMIIEHHOS
HCIIOJTHEHHUE C BUIOM B3PBIBO3AIIMTHI — KHCKPOOE30acHast 3JIEKTPHUYCCKas [IEMb «ia» U MOTYT IPUMEHSTHCS
cormacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u apyrux HOPMAaTHUBHBIX JOKYMEHTOB,
pErIaMeHTHPYIOMIMX MTPUMEHEHHUE 3IIEKTPOOOOPYI0BaHMS BO B3PBIBOOIIACHBIX 30HAX, B KOTOPBIX MOTYT
00pa3oBbIBaTHCS B3pbIBoONacHble cmecu kareropuu 1A, 1B, IIC rpynm T1 — T5.

1.1.15 CIB-Ex ¢ mapkupoBkoii B3psiBo3authl «0EX ia 1C T3 Ga X» uMeroT B3pbIBO3aLIUIIEHHOE
UCIIOJIHCHHUE C BUJIOM B3PBIBO3AIIMTHI — HCKPOOE30MacHast 3JICKTPHUYECKAst LIETb «1a» U MOTYT IPUMEHSITHCS
cormacio TP TC 012/2011, T'OCT 31610.0, 'OCT 31610.11 u npyrux HOpPMAaTUBHBIX JOKYMEHTOB,
perIaMeHTHPYIOIUX MTPUMEHEHHE AIIEKTPOOOOPYI0BaHUS BO B3PHIBOOIIACHBIX 30HAX, B KOTOPBIX MOTYT
o0pa3oBbIBaThCA B3pbIBoomnacHsle cmecH kateropuu IIA, IIB, IIC rpynn T1 — T3.

1.1.16 C/B-ExP ¢ mapkupokoii B3pbiBo3auutsl «PO EX ia | Ma X» umeror B3pbIBo3alMIIEHHOS
HCIIOJTHEHHUE C BUIOM B3PBIBO3AIIUTEI — HCKPOOE30acHast 3JIeKTPHUYCCKas [IEMb «ia» U MOTYT IPUMEHSTHCS
cormacio TP TC 012/2011, T'OCT 31610.0, I'OCT 31610.11 u npyrux HOpPMaTUBHBIX JOKYMEHTOB,
pPErTaMEHTHPYIONIMX TMPUMEHEHHE JJIEKTPOOOOPYIOBaHUS BO B3PHIBOOMACHBIX 30HAX MOA3EMHBIX
BBIPA0OTKAX MIAXT M UX HA3€MHBIX CTPOCHHUSX, OMACHBIX 110 PYJHUYHOMY Ta3y U TBLIH.

[Mapametpsr — Uj < 5,5 B, Ii < 100 MA, Ci < 12,0 Mx®D, L <2 mxI'H, Pi <20 mBrT.

1.1.17 CrpykTypHas cxema yCciI0BHOI0 0003HaueHUs IpeoOpa3zoBaTesieil 1aBIeHUsI H3MEPUTEIbHBIX
npuBeaeHa B Tabnumnax A.1-A.14 npunoxeHus A.

1.2 TexHu4ecKkne XapaKTepPUCTUKH

1.2.1 OcHOBHBIEC TEXHHYECKUE XaPAKTEPUCTUKHU MIPUBEICHBI B ACMIOPTE (ITHKETKE) Ha KOHKPETHBIH
peodpa3oBaTesb.

1.2.2 TIpeobpazoBareny yCTOWYMBBI K BO3JCHCTBUIO UCIBITATEIBLHOIO JJABIEHUS B COOTBETCTBHH C
Tabsuuel | 1 BbIIEp)KUBAIOT NMEPETPY3KY UCMBITATENbHBIM JaBJICHUEM B T€UeHHUE 15 MUHYT.

1.2.3 TIpeoOpazoBareny U30BITOYHOIO JAaBJICHUS - MPOYHbIE M Te€PMETUYHBIC MOCITE BO3JECHCTBHS
MpeieIbHO-A0MYCTUMOrO MEPErPy30YHOTO AaBJIEHUS JUIUTEIBHOCTHIO He Oosiee 1 MUHYTBI B COOTBETCTBUU
c Tabnurei 2.

1.2.4 TIpeoOpa3oBarenu pa3HOCTH IaBICHUH - TMPOYHBIE W TEPMETHYHBIC TIOCIE BO3JCHCTBUS
IPeebHO-I0MYCTUMOrO pabovyero M30BITOYHOIO JABICHHS JUIMTENBHOCTBIO He Oonee 1 MHHYTHI B
COOTBETCTBUHM C TaOmuIen 3.
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Tabnuwma 1 — BernunHpl UCHBITaTEILHOTO JaBICHUS ITpeoOpazoBaTeneit

Bepxnue nipenensl uamMepeHuin HcnbiTarenbHoe naBieHue, TMpnvicuane
(BIIN), MIla B % ot BII1
Ot 0,01 no 16 BxIIIOU. 125 —
Cg. 16 10 60,0 BxJIIOY. 115 —
» 60,05 100,0 » 110 —

IIpumevanus

I/I36BITO‘IHOMy JAaBJICHHUIO.

JaBJICHUE PaBHO aTMOocepHOMY.

1 ns mpeoOpazoBateneil JaBieHUsI-Pa3pesKeHIsI BEPXHUN Tpeen U3MEpeH s IPUHUMAETCS 110

2 Ins mpeoOpa3oBaTenieil abCOoMOTHOTO aBieHus ¢ BepxHuM npenenom Hiwke 100 klla ucneitaTensHoe

Tabnuna 2 — BenuuunHBl OpeAENbHO-AOIYCTUMOIO  IEPErpy304YHOrO  JaBICHUS Ui
npeoOpaszoBareseit aOCOTOTHOTO, U30BITOYHOTO, IABJICHHUSI-PA3PEKECHUS, U THAPOCTATUICCKOTO JABICHUS
Bepxnaue npeaensl usMepeHui [IpenenbHO-m0MTyCTUMOE
(BIIM), MITa neperpy3odsoe nasiexHue, Mlla lpnvetanue
Ot 0,01 1o 0,06 01
BKJIIOY. '
Cs. 0,06 » 0,25 » 0,8
» 0,25 » 1,00 » 4.0
» 1,00 » 250 » 7,5
» 250 » 6,00 » 18,0
» 6,00 » 16,00 » 70,0
» 16,00 » 100,00 »» 110,0
IIpumeuanue— IlpeoOpazoBarenn ¢ mNpeaeNbHO-AOMYCTUMBIM TIEPETPY30YHBIM JaBICHHEM,
OTJIHYAOIIEMCcs OT TaOIUIBl 2, UMEIOT B MapKupoBKe o0o3HaueHue PXX, rae XX — meperpy3o4Hoe AaBICHUE B
MIIa.
Tadbnuma 3 — Benuuunbsl TpenenbHO-AOMYCTUMOTO  MEPETrPY30YHOTO  JABJICHUSA  JUIA
npeoOpasoBareniell pa3HOCTH AaBICHUI
[penensHOE nOMyCTUMOE
Bepxnue npenensl n3MepeHuit pabouee N30BITOYHOE [IpoGHoe naBnenue, [Ipumeuanue
nasienue, Mlla MIla
Ot 0,25 xITa no 4 xI1a Bxirou. 4 6 Ucnonnenune K21
Cs. 4 klla» 10,0 xITa » 10 15
Ucnonnenne K21
Cs.10,0 xITa »> 16 MIIa » 25 35
Bce mpenensr 6 9,5 HUcnonaenue K24

1.2.5 TIpeoOpa3oBarenn pa3HOCTH JIaBJICHUH,

HCKIoYas wucnoadenne K24,

BBIICPIKUBAIOT

MEepPErpy3Ky CO CTOPOHBI IUTIOCOBOM M MHHYCOBOM Kamep B TeueHHE | MHUHYTHI OJIHOCTOPOHHUM
BO3JICHICTBHEM [ABJICHUS PABHOTO IMpPEAETbHO JO0MyckaeMoMy paboueMy H30BITOUHOMY aBJICHHUIO,
npeoOpaszoBarenu ucnogHeHus: K24 — oaHOCTOpOHHIO NEeperpy3Ky aasieHueMm, paBHbiM BIIM co
CTOPOHBI MUHYCOBOW Kamepbl M yABOeHHOMY 3HaueHuro BIIM co cToponsl mumtocoBou kamepsl. s
YCTpaHEHHUsI BO3MOXXHOTO BIIUSHUS TIEPETPY3KH HA XapaKTEPUCTUKH MpeoOpa3oBaTeield mocie €€ CHATUS
HE00X0IUMO MPOBECTHU MOJICTPONKY HAUaTHHOTO CUTHATIA.
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1.2.6 Tlpenensl momyckaeMoW JIOTIOJIHUTENIBHOM IOTPEITHOCTH IpeoOpazoBaresiell  pa3HOCTH
JABJICHUS TIPH JIBYXCTOPOHHEM HArpyXeHHH pabodrM HM30BITOYHBIM JABJICHUEM JOJDKHBI OBITh, % OT
BIIU:

¢ BIIN no 1,6 xlla BKIOYHUTEABHO +0,2%:;
¢ BIIU cBeiute 1,6 xlla go 10 kIla Bkmrountensno  +0,1%;
¢ BIIU cBeimre 10 xIla +0,025%.

1.2.7 Bapuauusi BIXOJHOTO CUTHAJla HE JIOJDKHA MPEBBIIATh MOJOBHHBI MPEAETIOB JOMYCKAaeMOU
OCHOBHOM MOTPEIIHOCTH, KpoMe IpeodpazoBaresiell ¢ mpeeaamMmu J0IyCKaeMo OCHOBHOW MOTPEIIHOCTH
0,1 %, y KOTOpBIX Bapualusi HE JAODKHA MpeBblIarh 75 % NpenesoB TOMYCKaeMON OCHOBHOM
MOTPEIIHOCTH.

1.2.8 DnexTpuueckoe MUTaHHE NpeoOpa3oBaTeNiell OCYIIECTBISAETCS OT MCTOYHHKA MOCTOSHHOTO
ToKka HanpspkeHueM ot 3,0 mo 3,9 B, mynbcanus He moypkHa npeBbimath +0,5% 3HaueHUsT HANPSHKEHUS
MUTAHUS.

1.2.9 ITuranue mpeodpazosateneit C/AB-ExX u CIIB-EXP momkHO OCYHmIECTBISTHCS OT Oapbepos
0e30macHOCTH, OJOKOB C BBIXOJHBIMH HCKpoOe3omacHbIMU IiensamMu ¢ mapamerpamu U < 5,0 B,
lo <100 MA, Co > Cj + Cxk, Lo > Lj + Lk, nmeromux cepTuUKaT COOTBETCTBUS.

1.2.10 TloTtpeGasieMblii TOK OT UCTOYHHMKA MUTaHUS — He Oojiee 3 MA, B crsmeM pexume — 0,3
MA.

1.2.11 ToroBHOCTH OTBeTa mpeoOpa3oBaTelsi MOCIE BKIIOUEHHUS MHUTAHUSA 4epe3 BpeMs MeHee
100 mc.

1.2.12 JlononHuUTenbHasi MOTPEIIHOCTh, BBI3BAHHAS HW3MEHEHHEM HAIPSHKCHUS TMHTAHUA W
BO3JICHCTBUEM BHEIIIHETO MEPEMEHHOTO MarHUTHOTO TOjs Hanpspk€HHocThIo 400 A/M, gactoroit 50 't
WM BHEIIHETO TMOCTOSIHHOTO MarHUTHOro mojs HanpsokéHHocThio 400 A/Mm, He mpessimaer 0,02 % ot
JIOTIOJTHATETFHOW OCHOBHOM ITOTPEITHOCTH U HE HOPMHUPYETCSI.

1.2.13 TlpeoOpa3oBaTenu — MPOYHbIE MTPH BO3JACHCTBUY CHHYCOHAAIBLHONW BUOpAIUHU B IHaNa30He
gactoT 5-2000 Il Ipy aMIIUTYIHOM 3HaueHHH yckoperus 98,0 m/c? (10g).

[Ipeobpa3zoBareny yCTOWYUBBI K BO3ACHCTBUIO MEXaHMYECKHUX YIaPOB MHOTOKPATHOTO ACHCTBHUS C
IHKOBBIM yJapHbIM yckoperueM — 50 m/c? (5 g).

1.2.14 Macca npeobpasoBarenieii 1 rabapuTHbIe pasMepbl (0€3 KOMILJIEKTa MOHTa)KHBIX 4YacTei)
MIPUBE/ICHBI B raOapuTHOM YEepTEKe Ha IPeoOpa3oBaTe M B MPUIIOKCHUH b.

1.2.15 Cpennee Bpems HapaOoTKku Ha oTka3 182 000 gacos.

1.2.16 Cpenuwuii cpok ciryxObl: HE MeHee 14 yeT.

1.2.17 V3onsauus 5IEKTPUUECKUX ILieneld mpeoOpa3oBareneil BBIAEPKUBACT HUCHBITATENIBHOE
HaIpsDKEHNE B COOTBETCTBUU C Tabnuiel 4.

1.2.18 IlpeoOpa3oBaTenu He BBIXOJAAT U3 CTPOS NMPH OOpPbIBE JIMHUM CBSI3U, IPU KPATKOBPEMEHHOM
(ae 6onee 10 ¢) KOPOTKOM 3aMBIKAHUH JIMHUH CBSI3HU.

1.2.19 Ilogaya HanpspKEHUs MUTaHUSA 0OpPaTHON MOJSIPHOCTH HA MpeoOpa30BaTesid HeIOMyCTHMA.
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1.2.20 ComnpoTuBieHUE U30IAIUN TTpeoOpa3oBaTeseii mpuBeaCHO B TabnuIe 4.

Tad6nuuna 4 — Bua u 3HaUeHUE MCTBITATEILHOTO HAMPSDKEHUS MPU MPOBEPKE AIIEKTPUUECKON
MIPOYHOCTH U3OJISIUH, JIEKTPUUECKOE COMPOTUBIICHUE U30JISAUN

HelicTByroniee 3Ha4€HUE UCTIBITATEIBHOIO
HaIpsDKEHUS IEPEMEHHOT0 TOKA 4YacTOTOM
50 'y mpakTUYeCcKH CHHYCOMAaTbHON
¢dopmbl ¢ KO3DHUITMEHTOM aMIUTUTY bl HE
xyxe 1,414+0,099, Badhd, He MmeHee

HOpMLI QJICKTPUYCCKOI'O COMMPOTHUBJICHHA U30JIAIUH, MOM, HEC
MCHEC

IIPU BEpXHEM

B MIPU OTHOCHUTEJIBHOM 3HAYCHUHU MIPU OTHOCHUTEIIBHOM
HOpPMAaJIbHBIX | BJIaXKHOCTU 95 +3 % u B HOpMaJIbHDIX IpeeabHON BIQXXHOCTH 95 + 3 % u
ycioBusix | temmeparype 35 + 5°C yeIoBuAx paboueii temneparype 35+5°C

TEeMIIepaTypbl
Jns o6menpomeiieHHoro ueronaerws CJIB
300 | 240 | 100 | 20 | 5
s B3peiBozanmménnsix nenoanenunit C/IB-Ex, CIIB-ExP
500 | - | 100 | — | -

1.2.21 TIO mnpeoOpazoBaTenss NpeAHA3HAYCHO Ui [pUEMa  DJIEKTPHYECKOTO  CHUTHAja
qyBCTBUTEIBHOIO 3JIEMEHTA, IPONOPLIMOHAILHOTO €ro JehopMalii OT IPUII0KEHHOTO JaBICHHS.
3HaueHue LUPPOBOTrO KoOJa CUTHAjJa, HOPMHMPOBAHHOE B HIMPOKOM JMANa3oHE TEMIIEpaTyp,
npeoOpa3yercsi B 3HaYCHUE JIaBIICHHUS.

[10 unenTudunupyercs nyTeM BbIBOIa HAMMEHOBAHUS M HOMEpA BEPCUU Ha IUCILIEE HHANKATOpa
(MHIUKATOPa-KOMMYHHKATOPa), 1100 B COOTBETCTBYIOIIUX PETUCTPaX MO LIHU(PPOBOMY ITPOTOKOILY CBSI3H.

1O BcTpoeHHOE U HEM3MEHSAEMOE M0JIb30BATEIIEM.

PeanuzoBana cucreMHas 0JIOKMPOBKA UTEHHsI BCTPOCHHOM aMsITH Yepe3 OTIal0uHbIi HHTEepdeiic.
JUia poctyna K KaauOpOBOYHBIM JaHHBIM HEOOXOJMMO NMPOWTH JABYXCTAJMHHYIO NMPOBEPKY mHaposid. B
M10JIb30BaTEILCKOM M CBA3HOM MHTep(delicax npeodpazoBaTesiss OTCYTCTBYIOT IPOLEYPbl apXUBUPOBAHUS
pe3yJIbTaTOB UBMEPEHUN.

ITO mpeobpazoBarenst pas3ieieHO Ha METPOJIOIMYECKH 3HAYMMYH 4YacTb U METPOJIOTMYECKH
HE3HAYUMYIO YacTb:

K METPOJIOTHYECKU 3HAUMMON YaCTH OTHOCSTCS IPOrPaMMHBIE MOJTYJIH, BBITOIHSIOINE (DYHKIIUH:

— cOopa, epeaaun, 00pabOTKH U TIPEICTABICHUS H3MEPUTEIHHOM HHPOPMAIIUH;
— WAEHTU(PHUKAIMK MeTpoJjoruueck 3Hauumon yactu [10;
K METPOJIOrMYECKH HE3HAYUMOM YacTH OTHOCATCSI IPOrpaMMHBIE MOJIYJIM MEHIO ITpUoOopa:
— ¢opmart 0ToOpakeHUs TaHHBIX HAa MHIUKATOPE;
— CTPYKTYpPbl KOMMYHHUKAIIMOHHOTO ITPOTOKOJIA.

Mertposnoruueckn 3HaunMas vacte 1O mpeoOpa3oBarens MMeeT BO3MOXHOCTb MPOBEIEHHS
UJCHTUPUKAIIUN TOCPEACTBOM MHTEpdElica CBA3H, W BU3yaJIbHO Ha CBETOAMOJHOM UH/IUKATOPE B MEHIO
npubopa.

N nentudukanuoHHble JaHHbIE, IPECTABIEHHbIE B Ta0/IMIIE 5, BKIIIOYAIOT B c€0s1 HUHPOpMAIIHIO:

o Homepe Bepcuu I10 - unentuduxarope merponornyecku 3Hauumoit yactu [10.

-Tabnuma 5 —lVuedtuduxayoHHble JaHHBIE TPOTPAMMHOTO 0OecTeueHus

W nentnukamoHHble TaHHbIE (IPU3HAKN) 3HaueHue
Wnentudukammonnoe Haumenoanue [10 s C/IB pd_1Wire.hex
Howmep Bepcun (uaentuduxanronnslii Homep) 110 He Hike V1
[udposoit unentuduxarop 110 -

Ha nHaukaTopHOM yCTpOMCTBE UMEETCS TApOJIb.

Nmeercs pasrpaHndeHue MOJIb30BaTEIbCKOro gqocryna. [loap30Barenu He UMEIOT JOCTYIIA B CEPBUC-
HBIN PEKHM.

[IpoToKoBl OOMEHA JaHHBIX COJIEPKAT METO/Ibl ONPEAETICHHS OMNOOK MPH TTOMOIIH IPOBEPKHU CO-
OTBETCTBUS 3alIPOCa U OTBETA W BBIUMCIIEHUS KOHTPOJIBHON CyMMBI.

PacueTr KOHTPOJIBHBIX CyMM IpousBoautcs anroputmom CRC-16
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YpoBeHb 3alUThl MPOTPAMMHOI0 00ecriedeH s BBIYUCIUTENS OT HEMpeIHaMEPEHHbIX U MpeaHaMe-
PEHHBIX H3MEHEHHH - «BbIcOKUI» 1o P 50.2.077-2014.

1.2.22 Kopnyc npeoOpa3oBaresneil H3roTaBinBalOT U3 HEP>KaBEIOLIEH KOPPO3MOHHOCTOUKON CTalH,
OKpAaILIMBAaEMOM B LIBETA, KOTOPBIE ONPEAEIAET U3TOTOBUTEIID.

3aBojickoil HoMep umeeT LUdpoBoil hopmaT M HAHOCUTCS Ha OOKOBOM ITaHEIU ITpeodpa3oBaTes Me-
TOJOM T'PAaBUPOBKH, M3HOCOCTOMKON HAaKJIEHKW WIM MHBIM TPUTOAHBIM CIIOCOOOM, 00ECTeYrBaIOIIUM
UACHTUDUKALMIO KAXKA0T0 SK3eMIUIsIpa peodpa3zoBaresis, BO3MOKHOCTb IPOUYTEHUSI U COXPAHHOCTh HO-
Mepa B [IPOLIECCE IKCIUTyaTal[|H.

Hanecenue 3Haka oBepKH Ha CPEJICTBO U3MEPEHUN HE MPEyCMOTPEHO. 3HAK MOBEPKU HAHOCUTCS
Ha CBUJETEILCTBO O MIOBEPKE.

JUis 3amuThl OT HECAaHKIMOHMPOBAHHOIO JOCTYIA IPEAyCMOTPEHa YCTaHOBKA pa3pylIaeMoil
TI0MOBI M3roToBUTENs. KOHCTpYyKINs o0ecreunBaeT OrpaHuueHUe TOCTYyTa K YacTaM IpeoOdpa3oBaTers,
HECYIIUM IIEPBUYHYIO U3MEPUTEIbHYIO HHPOPMALIHIO, 1 MECTaM HAaCTPOUKHU (PeryJIMpOBKH).

1.3 KoMIUIEKTHOCTH Mpeodpa3oBaTeieii
1.3.1 KommuieKTHOCTh peoOpa3oBaTeliei MpruBeieHa B Ta0IHIE 6.

Taodnuna 6 — KoMmiekrHocTh mpeoOpa3oBaTeneit

Haumenosanue O6o3HaueHue KH(;JTI" [Ipumeyanue
1 ITpeoOpazoBaTenb JaBICHUS Vcnonuenue u
W3MEpUTEIIbHBIN (0003HaUEHNE B - 1 |oGo3HaucHwue B
COOTBETCTBUU C MCIIOJIHEHUEM ) COOTBETCTBHE C
2 IMacmopt (DTHKETKA) - 1 [3akazom
3 MeToarka moBepKu - 1 |[To TpeGoBaHMIO WU B
4 PyKOBOJCTBO I10 IKCILTyaTaIluu AT'BP.406239.001-10 PD 1  ]pIeKTPOHHOM BHJIE
[To TpeboBanuIO U B
5 Ceprudukar cooTBeTCTBUS (KOTIHSI) - 1 prexkTpoHHOM BUJE HJIA
CJIB-Ex
IIpumeuanus
1 Jns CAB-Ex, C/IB-ExP poserka 2PMIT18KITH4T'5B1B (2PM/118KITH4I'5B1) BXOIHUT B KOMILIEKT
IIOCTAaBKH., AJIs1 OCTAJIbHBIX HCITOJITHEHUH MOCTABJISIETCS 110 Tpe60BaHI/IIO 3aKa34dyuKa.
2 Pozerka GDM3009 DIN 43650A mocrasisiercs: ¢ mpeoOpa3oBaTeIsiMi, UMEIOIIIUMHE THIT
coequauTenst DIN 43650A.

1.4 YerpoiicTBo M padoTa npeodpa3oBareJiei

1.4.1 ITpunuun neictBus npeoOpa3oBaTesiell OCHOBAH Ha MPeoOpa30BaHUU JIaBICHUS U3MEpsAEeMOi
cpeabl, BO3JAEHCTBYIOLIEH Ha MeMOpaHy YyBCTBUTEIBHOIO JJIEMEHTa, B JJEKTPUYECKUN CHUTHAI,
MPOIOPLIMOHANIbHBIN MeXaHUUecKoH nedopmannu MeMOpaHsbI.

1.4.2 YyBCTBUTENBHBIN 3JIEMEHT pACIONOXKEH B KOpIyce M3 HepxaBeromed cramu. Jlus
MIPUCOEANHEHNS K MaruCTpalIy JIaBJIeHUs] Ha KopIyce nMeeTcs: pe3p0oBoit mryuep. Ha kpbliiike kopmyca
pa3MeléH pa3bEM Ui IoJjauu MUTAaHUs Ha IpeoOpa3oBaTellb U MOAKIIOYEHUS €ro K IMHUU CBS3H.

1.4.3 Cursayi ¢ YyBCTBHUTEIHHOTO JJIEMEHTa 4Yepe3 YCWIHTEIh IOCTyHaeT Ha BXOJ[ aHAJIOTO-
udposoro npeodpaszosarens (ALIT) mukpokoHTpoIuiepa u peodpasyercs B U(GPOByI0 Gopmy.

1.4.4 Tludposoii curnan ALl cuuThIBaeTCS MHKPOKOHTPOJIEPOM, KOPPEKTHUPYETCA C y4ETOM
HACTPOEYHBIX KOI((UIMEHTOB, YCTPAHSAIOUIMX HEJIWHEHHOCTHM M TEeMIlepaTypHble 3aBHCHMOCTH
YyBCTBUTEJILHOTO JJIEMEHTAa IpeoOpa3oBarensi JaBieHHs, NpeoOpazyeTcss B 3HAYEHHE MAaBICHUS H
BBIJIAETCA B JIMHUIO CBSI3U.

9 AI'BP.406239.001-10P3 u3m.13



1.4.5 B npeoGpa3zoBarese peaaTn30BaHO ABa MPOTOKOIA OOMEHA U J1Ba PeKUMa padOTHI:

— mpotokoi ¢ uarepdericom 1 WIRE (Ilpunoxenue M) u nporokon MODBUS RTU (Ilpunoxenue
K);

— HENpPEpHIBHBIA PEXHUM HM3MEPEHHH M PEKUM HU3MEPEHUH 10 KOMaHJe, NIpU KOTOPOM
npeoOpa30BaTelb MOCIE BBIMOJIHEHUS KOMAH/Ibl YXOIUT B CIISAIIHNA PEKUM.

1.4.6 PaGora o npotokoiy npuiioxxeHus U B cristiem pexume TpeOyeT BHIKIIOUYEHHUS U TOBTOPHOTO
BKJIFOYEHHUS MUTaHUs [IpeoOpa3oBatesis A POBEICHUS HOBBIX U3MEPEHUH, IIPU 3TOM pe3yibTar OyneT
BBIJIaH B JIMHUIO CBA3M CPa3y K€ IOCIIE €ro pacueTa 0e3 TOMOIHUTEIIBHBIX KOMaHI.

1.5 MapkupoBka

1.5.1 Ha kpslke npeoOpaszoBarenieid MApKUPYyIOTCS HAIIIUCH B cOOTBETCTBUH ¢ K/I:

— enunbli 3Hak oopameHust TP TC (toabko mis ucnonuenuit C/IB-Ex, CIB-ExP);

— TOBApPHBIM 3HAK WM HAMMEHOBAHUE MPEANPUATUS-U3TOTOBUTEIIS;

— HauMEHOBaHHE U (WJIM) THUII IpeoOpa3oBaTes;

— mia CIAB-Ex, CIAB-ExP nonosHuTeIsHO: MapKUPOBKA B3PHIBO3AITUTHI, 0003HAYCHUE OpraHa 1o
ceprudukanyu, HOMEp cepTHdHUKaTa, aUaANa30H pabodWx TeMIeparyp U TapaMeTpoB
anextpudeckux meneit: —40 °C < ta < +80 °C, Ui < 5,5 B, Ii < 100 MA, Ci< 12,0 Mk,

Li <2 mkI'H, Pi <20 MBt (nmpusnoxenue b, pucynku b.11...5.13), — a Takxke crielianbHbIl 3HAK
B3PBIBOOE30MIACHOCTH, CTEMEHb 3aluThl OT BHEMmHMX Bo3aekcTBuii mo ['OCT 14254 B
3aBACUMOCTH OT ucrioiaenus — IP54, IP65 unu IP68;

— TOPSAKOBBINA (3aBOJCKON) HOMep mpeoOpa3oBaTeNiell MO CHUCTEME HyMEpalud MpearnpHsITHI-
M3TOTOBUTEIIS;

JlaTa U3rOTOBJICHUSI (MECSIL, TOJI).

1 5.2 Engunsnii 3Hak ob6pamenuss TP TC, 3nak ytBepxaenus tuna CU m o6o3HayeHne oprana mo
cepTu(UKAIIMA HAHOCSTCS H3TOTOBUTEJIEM HAa THTYJBHBIM JIUCT mMacmopra (STHKETKH) THIIOTPadCKUM
CII0COOOM.

1.5.3 Ottuck kieiiMa OTK u3rotoBuTeNs U 3HaK MOBEPKH CTaBSATCS B COOTBETCTBYIOIINE Pa3/IEIIbI
nacropTa (3TUKETKH).

1.6 YnakoBka

1.6.1 YnakoBka mpeobpa3oBareneil o6ecrieunBaeT COXpaHHOCTh IIpeoOpa3oBaTesiell MpHU XpaHEeHUH
Y TPAHCTIOPTUPOBAHHU.

1.6.2 TIpu ynmakoBKe BXOJAHOE OTBEPCTHE KaMephbl U3MEPUTENILHOTO OJIOKA M KOHTAKTBI COeTMHUTENS
AIIEKTPHUYECKOTO 3aKPBITHI (ECIH ATO MPEAYCMOTPEHO B JOTOBOPE IMOCTABKH) 3alIMTHBIMU KPBIIIKAMH,
HPETIOXPAHSIOIIMMU OT 3arpsA3HEHUs] BHYTPEHHIOK NONOCTh TeHzomnpeobpasoBatens (TTI) u KOHTaKThI
COGIMHUTEIIS DTIEKTPUIECKOTO, @ TAKXKE OT MEXaHHYECKHX ITOBPEXKICHUI — pe3p0y MPHCOeTNHUTETHLHOTO
HITyIepa U pe3b0y CoeTMHUTENS.

2 UCHOJIb30OBAHME I1O HABHAYEHUWIO

2.1 DkemuryaTaliMoOHHbIE OTPAHUYEHUS

2.1.1 He pnomyckaercs TpUMEHEHHE TNpeoOpa3oBaTeneil A W3MEpPEeHUs JaBJIEHUS Cpel,
arpecCMBHBIX IO OTHONICHUIO K MaTepuajaM KOHCTPYKIHMH TpeoOpazoBaresiei, KOHTAaKTUPYIOIIUM C
U3MEPSIEMOU CPEION.

2.1.2 He nomyckaeTcst MEXaHHUECKOE BO3ICHCTBHE HA MEMOpaHy IPUEMHHKA JaBJICHHSI CO CTOPOHBI
MOJIOCTH U3MEPHUTEIBHOTO OJIOKA.

2.1.3 Tlpwm skcrmyaTanuy npeodpazoBaTelnieil He0OOXOAMMO HCKITIOYHTE!

— HakKoOIUIEHHE M 3aMep3aHue KOHJeHcaTa B pPadOYMX KaMepax M BHYTPHU COEIMHHUTEIbHBIX
TpyOOTIpOBOIOB (/1711 Ta3000pa3HBIX CPEICTB);
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— 3aMep3aHue, KPHUCTAUIM3AalMI0 CpPeabl WM BBIKPUCTAJUIM30BBIBAHUE W3 HEE OTIENbHBIX
KOMITOHEHTOB (JIsI )KUJIKUX CPEN).

2.1.4 Tlpu MoHTaxke mpeoOpas3oBareieil THAPOCTATHUSCKOro aaBiacHus (npunokenue E) cremyer
YVYHUTHIBATH CICAYIONINE PEKOMEHIAIINH:

— KOHell Ka0eJsl BRIBECTH B CyXO€ IMIPOCTPAHCTBO WK B COOTBETCTBYIOLINI COSAMHUTENbHBIN OJIOK
C KJIeMMaMHU;

— OIlyCKaTh U MOJHUMATh MpeoOpa3oBaTesib HEOOXOANUMO TPOCOM, 3aKPEIUICHHBIM 3a MPOYUIMHY Ha
KopIyce peodpa3zoBaTelis;

— KOHell ka0eJs 3aKpenuTh B MOAXO0IAIeH KOpOOKe ¢ COeTUHUTENbHBIMHI KIIEMMaMU;

— He meperubaTh Kabenb (Yepe3 Hero MPOXOAHUT KAMWUIP Ui KOMIIGHCAIIMU aTMOC(EpPHOro
JABJICHUSA);

— B EMKOCTSX, MMCIONIMX TEPEMEIINBAIOIINE YCTPOWCTBA WIIM JIIOOBIE JpPYrue YCTPOMCTBa,
co3jaolire OoJblINe TMepeMEIIeHHs] KUJIKOCTH BHYTpU EMKOCTH, IpeoOpazoBaTellb PEKOMEHIYeTCs
OITyCKaTh B 3alIUTHOU TpyOe.

Jlia nmonkitoueHus: npeoOpa3oBaresieil rTiAPOCTaTUYECKOrO JaBiIeHUs ¢ KabeleM peKoOMEeHAyeTcs
ucnoib3oBath «Kopobku kiemmusie» AI'BP.440.00.00:

—  KM-1 — 4 nuanwm ¢ 3anmuToi oT nepeHanpsbkeHus < 2 kB, 2 muHumM 6€3 3aiuThl ¢ 3a3eMIICHHEM
(MeTayuIMYeCcKui KOpIIyc);

—  KM-2 — 4 nunun 6e3 3auuThl ¢ 3a3eMJIeHHEM (METAITMYECKU KOPIYC);

—  KM-3 — 4 nuanm 6e3 3anuThl ¢ 3a3eMIICHHEM (TIJTAaCTHKOBBIN KOPITYC).

Hcnonb3oBaHne KIEMMHBIX KOpPOOOK oOecrmeunBaeT ynoOCTBO MOJKIIOUEHUS —KaOenei
npeoOpa3oBareeil 1aBJIeHUS U 3aIIUTY KalUISIPHOU TPyOKH OT BHEITHUX BO3/ICHCTBHIA.

2.1.5 Dnektponuranue mnpeodpazopareneit CJIB-EX, CJIB-ExP nomxHO oOCyIIECTBIATBCS OT
MCKpOOE30MacHOr0 WCTOYHHWKA MUTaHus wiu OnokoB ¢ mapamerpamu Uo <50 B, 1o <100 mA,
Co > Ci + Ck, Lo > Li + Lk, umeromux cepTudukaT COOTBETCTBHS.

2.2 TloaroToBKka npeodpa3oBarelieil K HCIO0JIb30BAHUIO

2.2.1 Tlpu nonydyenuu mpeodOpazoBatTeneid He0OOX0JUMO OCMOTPETh YIAaKOBKY U, YOETUBIINCH, YTO
OHa HE UMEET MOBPEXKCHHIA, TIPOU3BECTH PACTIAKOBKY.

2.2.2 TIpoBepuTh KOMIUIEKTHOCTD IpeoOpazoBareield B COOTBETCTBUU ¢ 1.3.

2.2.3 BHEmHUM OCMOTPOM CIIEAyeT TMPOBEPUTH MpeoOpa3oBaTeNd U Pe3bOOBBIE COSAMHEHUS Ha
OTCYTCTBUE BUJIUMBIX MOBPEXICHUH.

2.2.4 Tlocrie TpaHCIIOPTHUPOBAHHS B YCIOBHSIX OTPUIATEIBHBIX TEMIIEPATyp OKPY)KAIOLIEH Cpeibl
nepBoe MOJIKIYEHUE Mpeodpa3oBaresiell K HCTOYHUKY 3JIEKTPONUTAHUS JOIMYCKaeTCs OCe BhIACPKKU
npeoOpasoBareseil He MeHee 3 4acoB B HOPMAJIbHBIX YCIIOBUSX.

2.2.5 IlpuémMHUK naBieHuss mnpeoOpas3oBaTelell M MOHTaXHbIE YAcTH, NpeAHAa3HAYCHHbIE IS
npeoOpa3oBaHus AaBJICHHS Ta3000pa3HOTO KUCIOPOIa M KUCIOPOIOCOACPIKALINX CMECEH, JOIKHBI OBITh
ouMIeHbl 1 06e3xupensl o PJ1 92-0254-89.

2.2.6 TIpu moHnTaxe npeodpazosateneii C/IB-Ex u C/IB-ExP Ha 00bekTe (BBOJIE B IKCILTYaTaIlHIO)
HEOOXOUMO PYKOBOJCTBOBaThcsl HactosimuM PO, rmaoit 3.4 IITOJIL, rmasoit 7.3 IIVD,
I'OCT IEC 60079-14, TOCT 31610.0, TOCT 31610.11, a Taxxe:

— rabapUTHBIM YEPTEIKOM ITpeodpa3oBarelieil 1 BApUaHTOM yCTaHOBKH (mpuioxenus b u J1);

— JAPYTHUMH JIOKyMEHTaMH, JHCTBYIOINMH Ha TPEATIPUITHH, PETJIAMEHTHPYIOIIMMHU HCTIOJIh30BAHNE
CPEeACTB U3MEPEHUS JIaBICHUS.

2.2.7 Tlonoxxenue mpeoOpa3oBaTeneil MpU MOHTaXe — MPOU3BOJIBLHOE, yMOOHOE Ui MOHTaXa,
JIeMOHTaXka U o0cirykuBanusi. MoHTax npeodpaszoareneit ¢ BIIN go 100 kIla u ¢ oTkpsITO# MeMOpaHOit
(KOTOpBIE MMEIOT 33aBHCHUMOCTH BBIXOJHOTO CHUTHAja OT IOJIOKEHHsS Mpeodpa3oBarens) C IENblo
COXpAaHEHHS METPOJIOTUYECKUX XapPaKTepUCTUK NPEANOYTUTENIFHO YCTaHABIMBATH BEPTUKAIBHO
IITYIIEpPOM BHU3 (B TAKOM ITOJIOKEHUH OHH KaTHOPYIOTCS Ha TIPEANPUSATHN-U3TOTOBUTEIIE).

2.2.8 Ilpu MoHTaxe npeodpazoBareseil yCuine 3aTaruBaHus, MPUKIJIAAbIBAEMOTro K Taifke Kopiyca,
HE JIOJDKHO TPEBBIIATE!

- 25 H'm — s ucnionaennii C/IB co mtynepom M12x%1,0;

- 60 H'-Mm — s ucnnonuennii C/IB co mrynepom M20x%1,5.
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2.29 Jlnas wucnomnenut CJIB co mrTymepom MI12x1,0 pekoMeHIyeTCsl yCTaHABIWBATH
VIUTOTHSIIOUIYIO PE3MHOBYIO NPOKJIAAKY TOJIIMHOW 5—-6 MM Mexay raiikod kopmyca u paboueit
MarucTpasibio (COeTMHUTEIBHOM JIMHUEH, TIepeaarolieii 1apinenne). He qomyckaeTcs ymop raiiku Kopiryca
B METAJUIMYECKYI0 YacTh COCAMHEHHUS C BHEUIHEW Ta30BOM MM THIPABIMYECKOW JHHHEH (paboueit
MarucTpaliblo, COeIMHUTENbHOMN JIMHUEH, epeatollel JaBleHue).

2.2.10 Ins ucnomuenust C/IB co mrynepom M20%1,5 ymnotHeHue ansi coenuHeHui Thma 1-3
ucnosinerue 1 mo 'OCT 25164 pexoMeH1yeTcsl BBIOJIHATH ¢ TOMOLIBIO TPOKIIAIKH.

3anpemaercst HCNOJb30BAaTh YIUIOTHEHHE M0 pe3ble (nakJs, JjeHta ®YM) nis odecneueHust
repMETHYHOCTH COEJMHEHHUsI, TAK KAK MOKeT MNPOM30iTH NMOBpe:KIeHHue MeMOpaHbl 00JbIIMM
JAaBJIeHHEM, BO3HMKAKOIIMM MNPH 3aKPYYUBAHWMH Mpeodpa3oBareisi B 3aMKHYTBIH 00bEM
HEeCKMMAaeMOoH KUJKOCTH.

MonTa:xx mnpeoOpa3oBareiisi Ha padoyee MeCTO OCYLIECTBJSACTCS TIaeYHbIM KJIIOYOM 3a
IeCTUTPAHHMK IITYIlepa.

3anpemaercsi HCIOJIb30BaTh KOPIYC Npeodpa3oBaTe/isi B KayecTBe 3J1eMEHTAa MOHTaKa MJIU
kpenienus. Ilpu MoHTaMXke 3anpeniaeTcsi NPUKJIAALIBATH YCHJIUS K KOPIYCY JaTYUKA, B TOM 4HcjIe
€ IOMOIIbI0 TPYOHOI0 KJI104a, BO H30esKaHMe ero MOBPeK/ICHHUs.

2.2.11 TIpu MoHTaxe mpeoOpa3oBaTeNICH ClIeAyeT YUYUTHIBATh CICIYIONINE PEKOMEHIAIUH:

— OKpy’Karolllas cpeja He J0JDKHA COJEp)KaTh IpUMeEcel, BBI3BIBAIOIIUX KOPPO3MIO JeTajnen
npeoOpaszoBareneii;

— B Clly4ae yCTaHOBKH IIpeoOpa3zoBaTesell HEMOCPEICTBEHHO Ha TEXHOJIOTMYECKOM 000pYJ0BaHUU
U TpyOONpPOBOJOB MOJIKHBI MPUMEHSATHCS OTOOPHBIE YCTPOMCTBA C BEHTWISIMH Jid OOECHeueHUus
BO3MO>KHOCTH OTKJIFOUEHHMSI U IIPOBEPKU IIPe0Opa3oBaTeieii;

— pa3MemaTh OTOOpHBIE YCTPOICTBA PEKOMEHIYETCSI B MECTaX, IIe CKOPOCTh JIBIXKEHUS paboueit
Cpelbl HauMeHbIIasl, OTOK 0e3 3aBUXpPEHUH, T.e. Ha MPSMOJMHEHHBIX y4yacTKax TPyOONpOBOJOB MpuU
MaKCHMaJIbHOM PAcCTOSIHUU OT 3aIlOPHBIX YCTPOICTB, KOJIEH, KOMIIEHCATOPOB M IPYTUX TUAPABINUYECKHUX
COCIMHEHHH;

— TpU MyJIbCUPYIOIIEM JaBICHUU paboyeil cpeibl, THAPOyAapaXx OTOOPHBIE YCTPONCTBA JOKHBI
OBITH C OTBOJIAMHU B BUJIC METICOOPA3HBIX YCIIOKOUTEIICH;

— OpU TeMIepaTrype Cpelsl BbIIe yKa3aHHOW B macmopre (ITHKETKE), OTOOpHBIE yCTpOWCTBA
JOJDKHBI OBITH C OTBOJIAaMU B BUJIE COCIWHUTEIBHBIX JTUHUN, HE TIO3BOJISIONIUNX MOBBICUTH TEMIIEPATYPyY
paboueii cpeibl B MPUEMHKKE TaBICHHUS MMPeoOpa3oBareieil Bhlllle YKa3aHHOM B MAcopTe (ITHKETKE);

— COEAMHMTENbHBbIE JUHUM (PEeKOMEHIyemas JUIMHa — He Oojee 15 MeTpoB) JOKHBI MMETH
OJTHOCTOPOHHUH yKJIOH (He MeHee 1:10) oT mecta oTGopa JaBieHuUs BBEpX, K MpeoOpa3oBaTesM, €Ciu
u3Mepsiemas cpefa ras, 1 BHM3, K IpeoOpazoBaTessM, eciii U3MepseMas cpela — KUJIKOCTh; B Cilydae
HEBO3MOXXHOCTH BBITIOIHEHUSI ATUX TpeOOBaHUI MpU HM3MEPEHHM MaBJICHHS Ta3a B HWKHEH TOuke
COEIMHUTENIbHON JIMHUM HEOOXOJUMO MpPEeayCMOTPETh OTCTOMHBIE COCY/bl, @ B HAMBBICHUIMX TOYKaX
COCIMHUTENLHOM TUHUY, IPH U3MEPEHUH JAaBIICHUS )KUIKOCTH, — ra30COOPHUKH;

— TIPH MCTIOJIb30BAaHUM COCIMHUTEIBHBIX IUHUN B HUX JOJDKHBI MPETyCMaTPUBATHCS CIICIIHAIbHBIC
3ariymraeMble OTBEPCTHS JIsl MPOIYBKHU (CIIMBA KOHCHCATA);

— COEAMHMTENbHBIE JUHUM (MMITYyJIbCHbIE TPYOKH) HEOOXOAMMO MpPOKIAAbIBaTh TaK, YTOOBI
UCKITIOYUTH 00pa30BaHKe ra30BbIX MEIIKOB (MTPH U3MEPEHUH JaBICHUS KHUIKOCTH) WA TUAPABIUIECKUX
poOOK (MpH U3MEPEHUH JaBIICHUS T'a3a);

— B Cllyyae JKCIUTyaTaluy npeoOpa3oBateniell pu TeMieparypax padodeit (OKpyskaroliei) cpesl
Hmwke 0 °C HeoOX0AMMO MCKITIOYUTh HAKOIJIEHUE W 3aMep3aHue KOHJIEHCAaTa B M3MEPUTEIHHOU Kamepe
(mpuéMHUKE JaBJIeHUS) IPeoOpa30BaTENs U BHYTPU COCTUHUTENBHBIX TPYOOK (MPU U3MEPEHHUN JaBICHUS
rasa), 3aMep3aHue U KpUCTaUIU3alHio cpebl (MIPU U3MEPEHUHN JaBICHUS KUIKOCTH);

— TIPU U3MEPEHUU JABJICHUS arpeCCUBHBIX WIIM KPUCTAIUIU3YIOIIMXCS, a TAKKE 3arPSI3HEHHBIX CPE]
OTOOpHBIE YCTPOMCTBA JAaBJICHUS JIOJDKHBI MMETh pa3/ieUTEIbHbIe COCYIbl MM MEeMOpaHbl, KOTOphIE
JOJKHBI YCTAHABJIMBATHCS KaK MOKHO OJIMKE K TOUKE 0TOOpa JaBJICHNUS;

— Maructpaiu  (COeQUHUTENbHbIE JIMHMM)  JIOJDKHBI  OBITh  Tepes  MPHUCOSAMHEHHEM
npeoOpaszoBareneil TIATENbHO NPOAYTHI JUIsI YMEHBIICHHS BO3MOXKHOCTH 3arpsi3HEHHS TOJOCTH
npuéMHHKA J1aBlIeHUs peoOpa3oBaTeeit;

— T1Ocje TPUCOETUHEHHUs mpeoOpa3zoBaTeliell CielyeT MpPOBEpPUTh MecTa COEAMHEHHH Ha
TepMETUYHOCTh JIaBIICHUEM, paBHBIM BEpPXHEMYy TMpeeny H3MEpeHus mpeodpazoBaTeneid, WiIn

12 AI'bP.406239.001-10P3 n3m.13



HCTIBITATENIbHBIM aBieHueM. Craa JaBiieHHs 3a 15 MUHYT HE JOJDKEH MpeBbIath 5 % OT moaaBaeMoro
JaBIICHHUSL.

2.2.12 ]Ins WCKIIOYEHHS CIIy4aeB BO3HUKHOBEHHS OJHOCTOPOHHUX TIEPETPy30K B TIpoliecce
OKCIUTyaTallill JaTYUKOB pPa3HOCTH JIABJICHUH HEOOXOIMMO CTPOro COOJNIIOJAaTh ONPEACICHHYIO
MOCJIE0BATEIBHOCTh ONEpalil Mpy BKIIOUYEHUH JaTYMKa B pabOTy MPH MCIOJIb30BAHUM KIJIAIIAHHOTO
osoka (pucyHok 1):

1) 3akpotite Bentuau |, 11 u 11, st yero moBepHUTE UX PYKOSATKH IO YaCOBOH cTpeike (TIsas co
CTOPOHBI COOTBETCTBYIOLIUX PYKOSATOK) /10 yropa (mojoxeHue A);

2) OTKpOiiTe 3alOpHYI0 apMaTypy, YCTAaHOBJIEHHYIO Ha TEXHOJIOTMYECKOM OOOpYyIOBAaHUU KaK B
«IUIFOCOBOW», TaK U B «(MUHYCOBOW» JIMHUSX;

3) ypaBHsTE JaBlEHUE B «IUIIOCOBOW» M «MHUHYCOBOI» KaMmepax, JJsl 4ero IJIaBHO MOBEPHUTE
pykositku Bentmiieit | u 11l ma 1,5-2 oGopora nmpotuB yacoBoit crpenku. Ilocie 3Toro mposepbTe U, B
cily4ae He0OXOJUMOCTH, OTKOPPEKTUPYHTE BHIXOAHON CUTHA,

4) moBepHuTe pyKosTKY BeHTHIIs |11 110 wacoBoii crpenke 10 ymopa (monoxeHue A);

5) moBepHHUTE PYKOATKY BEHTHIA | «UIIOCOBON» Kamephbl MPOTUB YacOBOM CTPENIKH 10 yHopa
(monoxenue B);

6) noBepHUTE pyKOATKY BeHTHIA || «MuUHYCOBOI» Kamepbl MPOTHB YacCOBOWM CTPENKH 10 YIOpa
(monosxenue B).

OT coeauHUTENbHbIX NMHUIA

il N
.

I

[11
K oatymnky
Pucynok 1 — Cxema kiiananHoro 0joka

2.2.13 JIna CAB-Ex, CIIB-ExP B cootBercTBuu ¢ 'OCT IEC 60079-1410n1ycKaeTCsi MOAKIIOYECHHE
3a3eMJICHHS K 3a3eMIISIIOIEMY 3a)XHMY, pPAacIlOJIO)KEHHOMY Ha KOpIyce, Il ypaBHOBEUIMBAHUS
MOTEHIMaja KOopIyca M MCKpOOe30macHOM LeMM M YMEHbIIEHUS MOMeX, HaBOJUMBIX METAITMYECKUM
KOPITyCOM Ha UCKPOOE30MacHYIO IIETIb.

2.2.14 TlonkmovyeHue npeoOpa3oBaTeNeil K JIMHUM CBSI3M M UCTOYHHUKY MUTAHUS OCYILECTBIISETCS
KabesneM ¢ M30JISIUEeH W YUCIIOM IPOBOJIOB, COOTBETCTBYIOMIMM YHCITYy TPOBOAHHWKOB B JIMHUH CBSI3H.
PeKxoMeH [yeMoe cedeHne mpoBoIoB Kabens ot 0,35 1o 1,5 Mm2.

2.2.15 WM3omsuus kabens (JIMHUM CBS3M) JOJDKHA O0OECIIEYMBATH CTEIECHb 3allUTBl  OT
NPOHUKHOBEHHUS TBUIM W BIard HE HIDKE HUCIOJHEHUs NpeoOpas3oBaTelnieil, yKa3aHHOTO B Macropre
(aTHKETKE).

2.2.16 TIpoBon »HIEKTPUYECKOTO COEAMHEHUS (3ahenKy Kabensl) cielyeT BBIMOJHATh TaKUM
00pa3om, 9TOObI 00ECTICUUTh CTETIeHb 3aIIUTHl OT MPOHUKHOBEHUS IBUTM W BJIaTH HE HU)KE MCIIOTHEHHS
npeoOpa3oBareleit.

2.2.17 YrtoOsl 0OecrieunBaioCch BRITOIHEHHE TPeOOBaHMH MBUIEBIAro3amuThl o IP65 coenmaenuns
o DIN43650, Heo0Xx0A1MO yCTaHOBUTH YINIOTHUTEIBHYIO MIPOKIIAAKY Ha COeTMHUTENb IpeoOpa3oBaTers,
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yepes KOTOPYIO MMPOU3BECTU CTHIKOBKY, MPEABAPUTEIHHO YOSTUBIINCH B COBIAJICHUN KOHTAKTOB, a 3aTEM
TJIOTHO MPUTSIHYTH BUHTOM.

2.2.18 Tlpu mnpoBeneHWHM BXOJHOTO KOHTPOJII M HACTPOWKH TpeoOpa3oBareiieii B KauyecTBE
NpuéMHUKA KOJIOBOTO CHUTHANa JIOMYCKAeTCs WCIOIb30BaTh TEPCOHAIBHBIM KOMITBIOTEp (CXema
MOJAKIIOUeHUsT B mnpuiokeHud B). KoHTponb BBIXOJHOTO cHUrHaJla W YCTAaHOBKAa IapaMeTpoB
OCYIIECTBIISICTCS 110 JIMHUU CBSI3H B COOTBETCTBUH C IMPOTOKOJIOM 0OMeHa (rpuiioxkenue 1).

2.2.19 PexomeHnayemasi cxema BHEIIHUX AJICKTPHUYECKUX COCTUHEHUN MPH YCTAaHOBKE HA OOBEKTE
IIpUBEJICHA B IIpUIIOKeHuN I

2.2.20 TabaputHble pa3Mepbl ITYHEPOB IS MOJKIIOYCHUS K MarucTpaiv JaBiICHUS U
PEKOMEHTyeMbIe MOHTXXHBIC THE3/A JIsl YCTAHOBKH peoOpa3zoBaTesiell MpUBEICHBI B IPHIIOKeHUH J1.

2.3 Jkcniyaranus npeodpa3oBartedieit

2.3.1 Ilpu sKkcIuTyaTanuu Mpeodpa3oBaTeNy JOJDKHBI MOABEPraThCsl MEPUOTUUYECKUM OCMOTpAM.
ITpu ocMoTpe HEOOXOAUMO NTPOBEPUTH:

— OTCYTCTBHUE BMATUH, BUAMMBIX MEXaHUUECKUX MOBPEXKICHUI;

— TNPOYHOCTb U FEPMETUYHOCTD JINHUH MOJBOJA AABJICHUS;

— HaJI&KHOCTh MOHTaXxa (KpeIUICHHsI) TpeoOpa3oBaTeeii;

— OTCYTCTBHE OOpPBIBOB MJIM NOBPEXICHUS N30JIALUN COETUHUTEIbHBIX IEKTPUUECKHUX JINHUM;

— HaA&KHOCTH MOJKIIOUCHUS Kadeeii;

— OTCYTCTBHE 3arpsI3HEHUI Ha KOHTAKTaX dJIEKTPUUECKUX COCANHUTENEH;

— COXpPaHHOCTb MapKUPOBKH.

JKcIUIyaTanus npeodpasoBaresieil ¢ HApyIIeHHEM YKA3aHHbIX TPeOOBaHUIl 3anpeiaeTcs.

2.3.2 OcMOTp ¥ yCTpaHEHHE 3aMEUEHHBIX HEJAOCTATKOB JOJDKHBI IPOU3BOIUTHCS MIPHU OTCYTCTBUU
JABJICHUS B Ta30BOM WJIM TUAPABINYECKON JINHUY, IIPU OTKIIOYEHHOM 3JIEKTPOIIUTAHUU U OTCOEIUHEHHOU
COCIMHUTEIILHON JIEKTPUYECKOU JIMHUNU CBSI3U.

2.3.3 B ciydae HakoIUICHHMsI KOHJEHCaTa B COCIUHHUTENbHON JIMHUM (TIOJIOCTH HW3MEPUTEIHHOTO
O07oka) W HEBO3MOXKHOCTH CJIMBa KOHJAEHcara ©Oe3 JeMOHTaka mpeoOpa3oBareneid HE0O0X0IUMO
J€MOHTUPOBATh MpeoOpa3oBaTeid M CIUTh KOHJEHCAT, IIOCIE€ 4Yero BHOBb IPOU3BECTH MOHTaX
npeoOpaszoBarencii. JleMOHTa)X M MOHTaX mpeoOpa3oBaTeniei ClaeayeT MPOU3BOJIUTL C COOJIIOICHUEM
TpeGoBaHuUH pazjerna 2 HACTOSIIEro JOKYMEHTA.

2.3.4 XapakTepHble HEUCIIPAaBHOCTH M METOJIbI UX yCTPaHEHHs IPUBEICHBI B TAOIHLIE 7.
TaOnuna 7 — XapakrepHsle HeucnpaBHocTd CJIB 1 MeTObI MX YCTpaHEHHUS

HewncnpasHocTh [Tpnunna Meron ycTpaHeHus

OOpsIB B IuHUY HHTEepdelica niu

o Haiitu u yctpanuts oOpbIB
1 BerxoaHoit B IICTIM ITATAHUSI

CHUT'HaJl OTCYTCTBYCT KOpOTKOC 3aMbIKaHHC B JIMHHUU

N Haiit 1 yCcTpaHUTh 3aMBIKaHUE
uHTepdeiica WiK B LIENTU TUTAHUS

Hapymena repMmeTnaHOCTh B

Haiitu u ycTpaHUTh HErepMeTHYHOCTh
JIMHUHU TOJIBOJIA TABJICHUS

2 BeixomaHo#
curHai HecrabuiieH | OKUCIEHb KOHTAKTHBIE
MMOBEPXHOCTH

OTtkarounTth nutanue. OcBOOOIUTH TOCTYI K
KOHTaKTHBIM MTOBEPXHOCTAM. OUUCTUTH
KOHTaKTBI

2.4 MeTtoauka usMepeHuii

241 ]lns mpoBeACHUs U3MEPEHHUI HMCHOJB3YIOTCS THIIOBBIE CXEMBI BKIIOUYCHHUS, TIPUBEJICHHBIC B

IIpUIIOKeHNHU B.
2.4.2 BrraucieHue U3MEpSIeMOro JaBJICHUS TPOU3BOTUTCS 11O (hOpMYyJIe:
k-pP
ST =Ry

rac S— TCKYIICC 3HAYCHNUEC CUT'HAJIA,
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So— CMelleHHe CHTHAjda TMPH HYJICBOM 3HAYCHHHM HM3MEPSIEMON BEIMYHHBI (IS
cTaHapTHBIX ycinoBuid So = 0);

P — 3HaueHue uaMepsieMol BEIHUYUHBI,
P — BepxHMii pees U3MEpPEHUN;
Pu — HwxHu npenen w3MepeHui, (I craHmapTHeiX ycinoBuid PH = 0 mis Bcex
npeobpaszoareneit, kpome VB, nist kotopeix PH B opmyiy moacraBisiercs co 3HaKOM «MHHYCY;
k — xoaddunmeHT npeodpazoBaHus U3MEPIEMON BEITMYHHBI:

— k = 100 % m1st BBIXOJHOTO CHTHAJIA, BBHIPAXKAEMOI'0 B MPOIEHTAX OT JHMara3oHa
HU3MEpPEHU,

- k = (P — Pu) — /U1 BBIXOJHOTO CHMTHAJIa, IPEICTABISAIONICTO COO0M pa3sMEpPHYIO
Benuuuny (klla, ITa, MIla u 1.1.).

2.4.3 3naueHue M3MEPEHHOTO JABJICHHUSA B YCTAHOBIICHHBIX €JUHHUIAX MOXET OBITh CUMTAHO IO
KaHaJly CBSI3H, a IPY HAJIMYUU UHUKATOPHOTO YCTPOUCTBA — C HHAMKATOpa peodpazoBaTess.

3 TEXHMYECKOE OBCJIY)KUBAHUE

3.1 [Ipu BbIMyCKE C MPEANPHITUSI-U3TOTOBUTEINS MPeoOpa30BaTelid HACTPAMBAIOTCS HAa BEPXHUUH
mpeie U3MEPEHUs JaBJICHUS, TIPU dTOM HYKHHM TTpeIe] H3MEPEHUS JaBJICHUS PaBeH HYIIIO.

3.2 UWutepBan Mex 1y nmoBepkaMu — 5 (IsTh) JIeT.

3.3 Mertposornueckiue XapakTepUCTHKH mpeolOpa3oBaTesieii B TEUEHHE WHTEpBAIa MEXKIY
MOBEPKaMH  COOTBETCTBYIOT JIOKYMEHTAaM O TIOBEPKe ¢ Y4&€ToM TMoOKa3areyneld O0e30TKa3HOCTH
npeoOpa3oBareeil ¥ Ipu YCIOBUH COOIOICHHS TOTPEOUTENEM MTPABUI XpPaHEHHsI, TPAHCTIOPTUPOBAHUS U
AKCILTyaTalluy, YKa3aHHBIX B HACTOSIIIIEM PYKOBOJICTBE 110 SKCILTyaTallHH.

3.4 Tlepuomuyeckas moBepka rmpeodpa3zoBareield MPOU3BOIAUTCS B COOTBETCTBHU C JIOKYMEHTOM:
«I"CH. IlpeobpazoBarenu naBienus usmepurenbubie CIB. Meroauka mosepku» MIT 110-221-2022.

3.5 Mepsi 6e30nacHOCTH

3.5.1 Ilo cmoco0y 3amMThl YeIOBEKa OT MOPAKEHHs JJICKTPUYECKUM TOKOM IMPeoOpazoBaTeiH
otHocsaTcs K kimaccy «l» mo T'OCT 12.2.007.0.

3.5.2 K pabore c mnpeobpazoBaTeisiMi JOMYCKAIOTCS JIMIA, MPOMICAIINE COOTBETCTBYIOLIUI
WHCTPYKTaX 10 TEXHUKE 0€30IIaCHOCTH.

3.5.3 3ameny, mpucoeAMHEHNE U OTCOEIUHEHUE MpeoOdpa3oBareseil 0T MarucTpanei, moIBOASIINX
JaBJICHUE, CJIEAyeT IPOW3BOJUTH TMPH OTCYTCTBUM JABJICHHUS B MAruCTPalsX H OTKIIOYEHHOM
ANEKTPUYECKOM NMUTAHUU.

3.5.4 Cetb 2IeKTpONUTAHUS HE JOKHA UMETh MOIITHBIX HECTAIMOHAPHBIX HATrPY30K.

4 TEKYIIUMW PEMOHT

4.1 TlpeoOpazoBaTenu, Uisi KOTOPBIX BBISIBJIEHO HECOOTBETCTBUE TEXHUUECKUM XapaKTEPUCTUKAM,
yKa3aHHbIM B TACIOpPTE (ITUKETKE), MPH MPOBEICHUU BXOTHOIO KOHTPOJIS WJIM TPHU IKCILTyaTallWu,
HaIpPaBIIAIOTCS Ha IPEINPUSITUE-U3TOTOBUTEND.

4.2 3ampemaercs BHE MpeINpUATUSA-U3TOTOBUTENS pa3Ouparh mnpeoOpa3oBaTenu, MPOBOIAUTH
opabOTKy MOHTa)xa, a TaK)Ke IPOU3BOJUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBUTEIHHOIO
3JIEMEHTa U PEMOHT NpeoOpazoBaTesei.

5 OBECIHEYEHUE B3PBIBO3AIIUIEHHOCTH

B3priBo3amuméHHOCTh peodpa3oBaTenell 00eCeYrBaeTCs BBITOJIHEHHEM OOIMX TPeOOBaHUHN K
B3pBIBO3aNIMIIEHHOMY AekTpoobopynoanuto o 'OCT 31610.0, TOCT IEC 60079-14, rmase 7.3 [1YD
U TpeOOBaHUI K B3PHIBO3AIMUINEHHOMY OOOpPYIOBAaHHIO C B3PBIBO3AIIUTON BHIAa «HCKpPOOE30omacHas
anekTpudeckas memb» mo [OCT 31610.11.
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5.1 Cpencra B3pbiBo3amuThl npeodpasosartesieii CJAB-Ex, C/IB-ExP

[Toxxmrouenue mpeoOpa3oBareneii JOMKHO OCYIIECTBIATHCS K HCKPOOE30MACHBIM HCTOYHUKAM
nutanus wim Omokam muTaHus ¢ mapamerpamu Uo <5,0 B, lo <100 mMA, Co>Cj+ Ck, Lo> L+ Lk,
UMEIOIUX CePTU(PHUKAT COOTBETCTBHS.

B npeobOpazoBarensx ypoBEeHb B3pbIBOOE30MACHOCTH OOECIEUMBAETCS B COOTBETCTBUU C
I'OCT 31610.11 orpannueHreM ypOBHEW TOKOB M HANpPsDKEHUH 3JEKTPUYECKHUX IETel, OrpaHuYCHUEM
TEeMITepaTypbl TOBEPXHOCTH KOMITOHEHTOB 10 TeMiiepaTypbl MmeHee 95 °C. I[IpoBognuku miuHOM 6osee 50
MM 3aKperuUieHbl U 3adukcupoBanbl kommnaynaoM. [Ipeodpazosarenu CIB-Ex, C/IB-ExP umerot creneHb
3amuThl OT BHemHuX BozxaeictBuit IP54, IP65 wmmu IP68 mo T'OCT 14254. Kopmyc u Kpblika
npeoOpas3oBareseii, a TakXKe KOPITyCHBbIE JeTadd MPUEMHUKOB MJAaBJIICHUS W3TOTOBIEHBI W3 CTaJH
12X18HI10T-T-6 'OCT 5949. CninaBbl, HCTIOJB3YEMBbIE JIJI U3TOTOBJICHUS APYTHX JIETAlCH, HE coAepKaT
ATIOMHUHWSI, MarHUsi, THTaHA W IIUPKOHUs B KoimdectBe Ooinee 10 % (B cymMMme) m MarHus, TUTaHA U
UPKOHUS B KoJinuecTBe Ooiee 7,5 % (B cymme) cornacHo TpedoBanusm ['OCT 31610.0.

B mpeobpazoBarensix ¢ mapkupoBkoii B3psiBo3anmtel «0EX 1a 1IC T3 Ga X» umeercst paxuarop,
CHIKAIOIIUN TEMIIEpaTypy U3MEPSIeMOr cpeabl ¢ MakcuMalibHO pomyctumoint (200 °C) mo temrmeparypsl
Ha MOBEPXHOCTH KOMIIOHEHTOB, He npeBbimaromeit 110 °C.

DnekTpuueckas HcKpoOeszonacHocTh npeodpazoBateneit CJIB-Ex, CJIB-ExP obGecneunBaercs
OTpaHUYCHUEM PACCTOSHUSI 110 TOBEPXHOCTH TIACTMACCOBOM 00OJIOUKH OT HamOoJiee yIaaEHHbIX TOUYEK
710 3a3eMIIEHHBIX MeTajuinueckux yacteil B coorBerctBuu ¢ 'OCT 52274 ne 6onee 50 mM. Ha xopmyce
peoOpazoBarTeseii UMEIOTCS 3a3EMIISTFOIIINIA 32)KUM M 3HAK 3a3¢MJICHUSI.

Ha oGonouke npeoOpa3oBareseil HaHecCeHa MapKHUPOBKaA:

— TOBApHBIN 3HAK WM HAUMEHOBAHHE MPEANPUATHSI-U3TOTOBUTEIIS;

— HauMMEHOBaHWeE W (WJIM) TUII TpeoOpa3oBaTese;

— wmapkupoBka B3pbiBo3amuThl «0EX ia IIC T5 Ga X», «0Ex ia IIC T3 Ga X» (mas ucrmonHeHust
BT2) wiu «PO Ex ia I Ma X», HauMeHOBaHHE OpraHa 1o cepTHU(HKALMH, HOMEp cepTrduKara;

— CHeIUaTbHBINA 3HAK B3PHIBOOE30MACHOCTH;

— enunbli 3HaK obparmienus TP TC;

— Juama3oH paboyux TeMIiiepatyp W mapameTpoB anekTpuyeckux nemnerd —40 °C <t <+80 °C,
Ui<558B, [i<100 MA, Ci<12,0 Mx®D, Lj <2 mxl'H, Pi <20 MBT;

— CTemneHb 3amuThl 0T BHeMHUX BosaeicTBuil mo [[OCT 14254 B 3aBUCHMOCTH OT UCTIOJTHEHHUS -
IP54, IP65 unu IP68;

— TOPSIIKOBBIN (3aBOJICKOI) HOMeEp mpeoOpa3oBaTeneil Mo CUCTEeME HyMepalud TpearnpUsTHs-
W3TOTOBUTES;

— J1aTa U3TOTOBJICHUS.

5.2 ObecneyeHHe B3PbIBO3AIMIIEHHOCTH IPH MOHTAMXKe

5.2.1 Ycranoska npeodpa3zoBateneil C/IB-Ex n C/IB-ExP nomkHa Ipou3BOAUTHCS B COOTBETCTBUN
CO CXEeMOW DJIEeKTPUYECKON coequHeHuil (mpuiioxkeHue [), pYKOBOACTBOM MO IKCIUTyaTaluH
AT'BP.406239.001-10P3 ¢ cobmoienuemM TpedoBaHUA

5.2.2 Tlepen MOHTaxOM HEOOXOIUMO MPOBEPUTH:

— HCcHpaBHOCTH 0000uKH peodpaszosareneit C/IB-Ex (CAB-ExP);

— HaJIn4Me om0, MApKUPOBOK B3PHIBO3AIUTHI;

— BBIXOJHBIE TApaMeTPbl HCKPOOE30NacHbBIX LieTIel OJIOKOB MUTAHMUS;

— mapameTpsl TUHAH cBs3H: EMKOCTh Ck < 0,04 Mx®D, naayktuBHOCTh Lk < 0,1 MI'H, compoTHBIIeHHE

Rk <20 Om.
5.3 ObecneyeHue B3pbHIBO3AMMIIEHHOCTH NMPH IKCILUTYaTAMHU

5.3.1 Dkcrutyaranust  npeoOpazoBareneit C/IB-Ex, CJB-ExP nomkna mnpousBoauThcs B
cootBeTcTBUM ¢ TpeboBanusMu AI'BP.406239.001-10 PO, rnaser 3.4 [TTO3I1, TOCT IEC 60079-17.

5.3.2 Iluranue mupeobpazosareneii CAB-Ex, CJIB-ExP momxHO oCymIecTBISThCS OT OaphepoB
0e30MmacHOCTH, OJOKOB IHTAHUS C HMCKPOOE30MACHBIMHU JJICKTPUYCCKUMHU BBIXOJAHBIMU IEMSAMHU  C
napamerpamu Uo < 5,0 B, 10 <100 MA, Co > Cj + Ck, Lo > Lj + Lk, umeronumu cepTudukaT COOTBETCTBUS.

5.3.3 Ilpu mepuonIecKkux 0CMOTpax MpeodpazoBaTeiell 0co00e BHUMaHue ClieyeT oOparaTh Ha:
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— BBIXOJHBIC MTAPaMETPhl HCKPOOE30MACHBIX eIl OJIOKOB MUTAHUS, MAPKUPOBKH B3PHIBO3AIIUTHI
U IpEeAYNPEAUTENBHBIX HAAIINCEN;

— OTCYTCTBUE TIOBPEXKICHUN COETUHUTENbHBIX TPOBOIOB U Kabeneit;

— HCIIPaBHOE COCTOSTHUE 000JI0YKU MTpeoOpa3oBaTesei.

CoenmuHUTENBHBIA Kabedhb W CIOCO0 €ro W3OJSAIMU BO B3PHIBOOIACHOW 30HE JOJIKHBI
cooTBeTCcTBOBaTh TpeboBanusiM riasbl 7.3 ITYD, TOCT IEC 60079-14.

5.4 O0ecnevyeHne B3pbIBO3ALIUIIEHHOCTH IIPH PEMOHTE

PemoHT mpeoOpa3oBareneil, KacaloIUiics CPEACTB B3PHIBO3ALIMTHI, JOJDKCH MPOM3BOAUTHCS Ha
npeanpusTHr-u3rorosurene B coorsercteun ¢ PJ1 16.407, TOCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mpeoOpazoBaTesield JOMKHO OCYIIECTBIATHCS B YIMAKOBAHHOM BUJIE B 3aKPBITHIX
MIOMEILEHUAX (XPaHUIUILAX).

6.2 JlomyckaroTcs ciaeayIonme yCiuoBUs XpaHeHuUs:

— Temrmeparypa Bo3ayxa ot Munyc 50 no mmroc 50 °C;

— OTHOCHUTEJIbHAs BIAXHOCTb BO3ayXa 10 98 % npu temmnepatype 1o 25 °C;

— BO3[lyX B MOMEIICHUH ISl XpaHEHUs HE JIOJDKEH COAEPkaTh MapoB KHUCIIOT, MIEJI0Ueh U APYTUX
XUMHYECKHUX arpeCCUBHBIX CMECe;

— yCJIOBHS XpaHEHUs peodpasoBateneii 6e3 ymakoBku — «1» mo 'OCT 15150.

7 TPAHCIIOPTUPOBAHHUE

7.1 TpaHCHOpPTHpPOBaHUE B YaCTH BO3ACHCTBHS KIIMMATHICCKUX (PAKTOPOB BHEITHEH CPeIbl JOIKHO
cootBeTcTBOBaTh rpymnme 4 mo (2K2) 'OCT 15150, a B yactu BO3AEWCTBUA MEXaHHMYECKHUX (HDaKTOPOB
JOJDKHO cOOTBeTCTBOBATH ycimoBusMm JI mo 'OCT 23216.

7.2 TpancnopTHpOBaHUE [OJKHO TPOU3BOAUTHCS B YIAKOBKE MPEANPUSTUS-U3TOTOBUTEIIS.
JlomyckaeTcsi TpaHCIOPTUPOBAThH MpeoOpa30BaTEy BCEMH BUAMU Ha3€MHOTO U BOJHOTO TPaHCIIOpPTa Ha
mo0BIe PACCTOSHUS C COONIOJIEHUEM TMPaBWII, YTBEP)KIEHHBIX COOTBETCTBYIONIMMH TPAHCIOPTHBIMH
BEJIOMCTBAMH.

8 YTUIM3ALUA

Yrunuzauust npeoOpaszoBaTeneldl MPOU3BOAUTCS B MOPSAKE, YCTAHOBICHHOM Ha HpEeINpHUSITHH-
norpeduTerne.

9 TAPAHTHUU U3I'OTOBUTEJISA

9.1 IlocraBmMK (M3rOTOBUTENB) TapaHTHPYET COOTBETCTBUE IpeoOpa3oBareneil TpeOOBaHUSAM
TEXHUYECKHX YCJIOBUA TPH COOJIOJCHHH TOTPEOMTENEM YCIOBUH OJKCIUTyaTtauu (IPUMCHEHHS),
TPAHCHOPTUPOBAHUS, XPAaHEHHSI U MOHTa)Ka, YyCTAHOBJIEHHBIX B HacToseM PO.

9.2 TapaHTHMpOBaHHBIN CPOK JKCILTyaTally MpeoOpaszoBaTeneil 3 (Tpu) roga ¢ MOMEHTa (JaThl)
npu€MKH peoOpa3oBaTeis, yKa3aHHOTO B TTACHOPTE (ITUKETKE).

9.3 TapaHTHs HE pacmpocTpaHsSeTcss Ha ImpeoOpa3oBaTelid C HapylICHHEM IUIOMO (eciii OHa
NpeJyCMOTpPEHa MCIOJHEHUEM), a TakkKe Ha IpeoOpa3oBaTesid, MOABEPrIIHecs JOOBIM HOCTOPOHHUM
BMEIIATEIbCTBAM B KOHCTPYKIMIO TpeoOpazoBareieid WM WMEIONUX BHEUIHHE IOBPEKICHUS
KOHCTPYKIIUH.

9.4 TapaHTHST HE pPACHPOCTPAHSETCS HA DIEKTPUYECKHH COCTUHHUTENb U IPOrPaMMHOE
o0ecrieyeHre, BXOIAIIMe B KOMILJIEKT TOCTaBKH MpeoOpa3oBaTeliet.

9.5 TapanTHitHOE 00CITy’)KHUBaHHE TIPOM3BOTUTCS MPEIIPUSTHEM-U3TOTOBHTEIIEM.
[TocTrapanTuiiHblif peMOHT NpeoOpazoBaTesei MPON3BOAATCS 10 OTAEIBHOMY J0TOBOPY.
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Ipuaoxenune A
Yci0BHOe 0003HaAUYeHHE TPeoOpa3oBaTeJieil 1aBJIeHUs U3MePUTEeIbHbIX

CTpykTypHas cxema yCIOBHOTO 0003HAUYCHHUS MTPeoOpa3oBarTeeii

O6o03HaueHme
omep |4 2 | 3] 4 5 6 7 8 | 9| 10 11
03HULIUU
DXXXX-
[Tpumep| C/IB- | Ex- |U-| 1,00- | M(...)- | IWIRE - KXX|LXX |-/ XXX |ATBP.406239.001TY
XXXX-XX
Homep nozunuu B Conepxanie
0003HaYCHUHT
1 HaumenoBanue cokpamernnoe — CJIB
2 K00 ucnoanenus (Tabnmna A.1),
3 8U0 usmepsaemozo dasnerus (Tabmumna A.2)
Hwxuanit (HITN) u Bepxuue (BIIN) npemensl n3aMepeHnii B COOTBETCTBHH C 3aKA30M.
4 Hwxnuiil mpenen u3mepenusi, paBHbIA HYJIIO, JOMYCKaeTcs He yKa3blBaTh. ENMHUIIBL
nuzMepenust «MIlay mo yMoa4aHHIO HE YKa3bIBalOTCS.
Koo cneyuanvroeo ucnonrnenus:
M(...) — U UCTIONIHEHWS C TIePCHACTPAMBACMBIM JHAMA30HOM H3MEPCHUS
«MHOTOIPEICTBHEII», B CKOOKax yka3bpiBaeTcs 3HaueHne BIIM 3aBoackoit HacTpoiiku B
Mlla;
MA —  MHOTOMPEICNBHBIN ¢ aBTOMATHYECKUM MEPEKITFOUCHUEM TUAa30HOB
(Tonbko I ipeoOpazoBateiell ¢ HU(PPOBBIM BHIXOJHBIM CUTHAIIOM).
5 HE yKazaHo — JuIs mpeoOpa3oBaresiel ¢ PUKCHPOBAaHHBIMU TIpe/ieiaMi U3MEPEHUsI
(«omHOTIpE ETTBHBIN).
P — HWCHOJHEeHWEe mpeobpa3oBareicii C BBIHECCHHBIM MNPUEMHHKOM
JIaBIICHUS
PXX — HCIOJHEHHUE C HECTAaHAAPTHBIM 3HAYEHUEM IIPEIEIbHO-A0IMY CTUMOIO
meperpy3o4Horo maBneHus (XX — 3HaueHwe naBieHus B Mlla) u moBbimeHHON
Ha/ICKHOCTEIO.
6 KOO 8bIX00H020 cueHana u aunuy (Tadbmuma A.3)
7 K00 modenu (OyKBa 1 IEBSTH WIH JAECITH ITUGD)

OykBa|  6uo anexmponnozo onoka (Tadbiuna A.4)

nepsasg nudpal k00 kaumamuyecko2o ucnonnenus (Tadbnuna A.5)

BTOpas Mbpa ko0 npedena OONyCcKaemou OCHOBHOU nozpeuHocmu usmepenus (Tadnuna A.6)

TpeThs IU(Pal k00 npedena donornumensrol memnepamyprou nozpewnocmu (Tabmuia A.7)

K00 npucoeduHume/leoeo pasmwepa (MOHTa)KHOfI IIaCTI/I) I COCIUHCHUA C BHEIITHEH

yetBepTas udpa Y 2 “
rUJIpaBiIryeckol (ra3oBoii) JuHUeEH 1 3a3emiieHreM (Tabanmna A.8)

msirast WPl ko0 guda unoukayuu 8b1x00H020 cuchana (Tabmia A.9)

KOO coeOunHumers ajleKmpuyeckozo njid COCANHECHUSA C BHEIITHEH JTUHUEH CBS3U

6u7
HTWAGPE] 6 ma AL 10)

BocbMast 1udpal ko0 epynnwi noinesnazozawumel 1o 'OCT 14254 (Tabnuua A.11)

nessiTas, udpa| Koo ouanasona Hanpsdjicenuu numanus (Tabmuna A.12)

necsras tudpal koo epemenu ycmanoeKu 6bixo0Ho20 cuznana (Tabmuma A.13)

8 Koo koncmpyxmusnozco ucnonnernus. KOO mormyckaercs He yka3biBath (Tabmmma A.14)
Y TIPU3HAK JIOTIOJTHUTENBHON TEXHOJIOTHYecKoi npupadboTku (H)

9 onuna kabens LXX (1ienoe 4uciao KpaTHOE OAHOMY METpPY, HE MOXKET IPEBBIIIATh
300 M), yka3pIBaeTCs TOJIBKO JUIsl M3ACIHI C Kabenem

10 Koo ungopmayuu o nepsuunoii nosepre (tadbnuna A.15)

11 Obo3nauenue mexnuuecxkux ycaoguti (TY)
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[Iponomkenune npuaokeHus: A

Tadonuuma A.1— Koxgucnonaenus npeodpaszoBareneid. JlomyckaeTcsi OJHOBPEMEHHOE YKa3aHUe
HECKOJIbKMX 0003Ha4YeHHH (pasneneHue yepes neduc)

O0o3Hauenue
(mo3unms)

WUcnomnenne

HC YKa3aHO

O6HICHp0MI)IHIHeHHOG HCIIOJTHCHHC

Ex

HCTIOJTHEHHE B3PBIBO3AIIMIIICHHOE C BUOM 3aIIUThI «MCKPOOE30IMacHast et Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBosamute «0EX ia [IC T5 Ga X»

BT2

HEB3PBIBO3AIIUILICHHOE HCIIOTHEHHE,
YCTOWYMBOE K BO3/ICHCTBHIO TEMIIEpaTyphbl paboueii (M3MepseMoii) cpe/ibt
(«BBICOKOTEMIIEpaTypHOe») oT MuHyc 50 go mtoc 200 °C

BT2-Ex

HCIIOJTHEHHE B3PIBO3AIIMIIIEHHOE C BUIOM 3aIlIUThI «HCKPOOE30IacHast IETby 10

TI'OCT 31610.0, ’OCT 31610.11 ¢ mapkupoBkoii o B3psiBozammute «0EX ia [IC T3 Ga X»,
YCTOMYMBOE K BO3JICHCTBHIO TeMIIepaTypsl paboueii (n3mepsemMoii) cpeasl oT MuHyC 50 10
wiroc 200 °C

D20, D22, D50

KOHCTpYKTHBHBIE HCITOJIHEHUSI TI0 TA0aPUTHO-TIPUCOEIMHUTEIBHBIM Pa3Mepam
npeobpasoBaresieii (HEB3PHIBO3ALTUIIEHHBIE UCIIOTHEHHS)

D20-Ex

WCTIOJTHEHHS B3PBIBO3AIIUIIICHHBIEC C BHIOM 3aIlIUTHI KHCKPOOE30macHast 1emby 1Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoit mmo B3psio3antute «0EX ia IC T5 Ga X»
U KOHCTPYKTHUBHBIM HCIIOJHEHHUEM [0 Ta0apUTHO-IPUCOETMHUTEIBHBIM pazMepam D20

D22-Ex

WCIIOJTHEHMS B3PBIBO3AIIUIIICHHBIE C BHIOM 3aIlUTEl KACKPOOE30MmacHast by 1Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoit mmo B3psio3amntute «0EX ia IC T5 Ga X»
Y KOHCTPYKTHBHBIM HCIIOJHEHHUEM IO Ta0apUTHO-NPUCOETMHUTEILHBIM pa3Mepam D22

ExP

VCTIOJTHEHHSI B3PBIBO3AIHIIICHHBIC C BUIOM 3aIUThI HCKPOOE30MacHas Leby M0
I'OCT 31610.0, 'OCT 31610.11 ¢ mapkupoBkoii o B3psiBozammre «PO Ex ia I Ma X»

D20-ExP

HCIIOJIHCHHS B3PbIBO3AIIUIICHHBIC C BUAOM 3allIUThL «I/ICKpO6e3OHaCHaH oe1nb» 1o
I'OCT 31610.0, I'OCT 31610.11 ¢ mapkupoBkoii o B3psiBo3ammure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJIHCHUEM 110 rabapUTHO-TIPHCOSANHUTENILHBIM pazmepam D20

D22-ExP

UCIIOJTHEHHS B3PhIBO3AIIHMIIICHHBIC C BUIOM 3alllUThI «UCKPOOE30nacHast 1eIby 10
I'OCT 31610.0, 'OCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJHEHHEM M0 ra0apuTHO-TIPUCOSTMHUTEIbHBIM pazmepam D22

M-Ex

WCTIOJTHEHHE B3PHIBO3ANTUIIIEHHOE C BIIOM 3aIIUTHI «HcKpobezonacHas renb» mo [OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3peio3aiute «0Ex ia [IC TS5 Ga X» mis
CYJOBBIX M KOpaOeJIbHBIX CUCTEM, YCTOHUMBOE K BO3JICHCTBUIO MEXaHNYECKUX yIapOB,
BubOpoycroitunBocts G2 no I'OCT P52931-2008, ¢ 1onoaHUTEIbHBIMU TPEOOBAHUSIMU 110
CTOMKOCTH K OTHOCUTENbHOH BiaxkHocTH 100 % mpu abcomotaom aasinennu 0,08 mo 0,4
MITa.

BT2-M-Ex

WCIIOJIHEHHE B3PBIBO3ALIUIICHHOE C BUIOM 3aIllUThl «MCKPOOE30IacHast LeIb M0

I'OCT 31610.0, TOCT 31610.11 ¢ mapkuposkoii o B3peiBosamute «0EX ia 11IC T3 Ga
X», ISt CY/IOBBIX ¥ KOPAOEIBHBIX CHCTEM, YCTOWYHUBOE K BO3/ICHCTBUIO MEXaHHIECKHX
yaapos, BubpoycroitunBocts G2 o 'OCT P52931-2008, ¢ 1onosHUTENbHBIMU
TpeOOBaHUSIMHU TI0 CTOMKOCTH K OTHOCUTENBbHOM BiaskHOCTH 100 % mpu abcontoTHOM
nmasiennu 0,08 mo 0,4 Mlla., ycroitunBoe K BO3IEHCTBHIO TEMITEpaTyphl padodeit
(m3mepsiemoit) cpenbl ot Munyc 50 1o mmoc 200 °C
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TaO0nuuna A.2— BugusmepseMoro 1aBieHus

[Iponomkenune npuaoxkeHus A

O6o03HaueHNe Bun uzmepsieMoro naBineHus
A peobpazoBaTesi aOCOFOTHOTO JIABICHUS
141 npeoOpa3zoBaTeIl H30BITOYHOTO JaBICHUS
B peoOpazoBaTeIN TaBIICHUS-Pa3PEIKCHIS
r peoOpa3oBaTeNId THAPOCTATUYCCKOTO AaBICHUS (YPOBEHbD KUIKOCTH)
)| npeoOpa3oBaTey Pa3HOCTH TABICHUI
B npeoOpa3oBaTeny pa3peKeHHsI

Taonuua A.3—KoaBBIXOAHOTO CUTHANIA

Kon

BrixoaHol curaan

[Tpumedanue

IWIRE

udposoii, popmar 1IWIRE —

Taob6numa A.4— BuasnekrpoHHOro 6J10Ka

O0o3Hauenue

Bun anekrponHoro 6yoka

D

¢ QpoBoif 00pabOTKOI CUTHATA

Taonuma A.5 — Kog KIMMaTH4ECKOr0 UCIIOIHEHUS

By knmmMaTrnyeckoro IIpenensHble 3HAaUEHUS
Kon HCTIONIHEHUS U KaTerOpus TeMIIepaTypbl OKPYKAIOIIETo BO3AyXa

pa3MenieHus pu KcITyaraiuu, °C
1 YXJI3.1 —10...+50
3 y2 —50...+80
6 v2 —1...440
9 T3 —25...+70
A VXJI3.1 —20...+80
B YXJ14.2 +15...+35
C y2 —40...+80
D VXJI3.1 —30...+80
L y2 -10...+70
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Taonuua A.6—Kojgnpenena gonyckaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPEHUS

Kon [Ipenen momyckaeMoil OCHOBHOM MTOTPENTHOCTH U3MEPEHUs, +y, %0

10,1

10,15

10,25

0,5

+1,0

1,5

+2,0

10,2

m Ololojlu|lsalw N

0,4

Tabnuuna A.7— Koxnpenena g0MoJHATENHHON TEMIIEpATYPHO MOTPEIIHOCTH U3MEPEHUS

Kog [Ipenen nonomHUTENBHON TEMIIEPATYPHOH MorpemHocTH nu3Mepenust, %/(10 °C)

+ (0,05+0,05 Pmax/ PB) mis Pmax/10 < P < Pmax2);

8 + (0,1+0,05 Pmax/ PB) mnsa PB<Pmax/10

Taonuua A.8— KoanpucoennnutenbHoro pazmMepa (MOHTa)KHOW 4acTH) JJ1sl COEAMHEHUS C
BHEUIHEN ruApaBIndecKoi (THEBMaTUYECKOM) TMHUEN U 3a3eMJICHUEM

Kon [IpucoenuHUTENBHBIE pa3MEPHI

1 Mrymep M12x1,0

2 tynep M20x1,5 ¢ Hunmenem jyis coenquueHus tuna 3 ucnonnenue 1 mo FOCT 25164

Irymep M20x1,5 ¢ HunmenemM Jyisi COeUHEHUS THMA 3 ucnoaHeHue 1
3 o 'OCT 25164, ¢ anementom 3a3emnenns no I’ OCT 12.2.007.0-75
1 pe3p00it M4-7H 1u1s1 BO3MOKHOHN YCTaHOBKH THIPABIMYECKOTO JPOCCETs

[Mrymep M12x1,5 ¢ Hunmenem

Mrynep G 2"-A

Mtynep M10x1,5

KopposnoHHocTolikast OTKpbITas MeMOpaHa co mrynepoM M20x1,5

KopposmnoHnHocToiikas oTkpbiTas MeMOpaHa co mryrnepom M36x1,5

draHIEeBOE MOAKIIYEHHEM K TIporieccy ¢ pe3booit KVa"

Mtyuep M12x1,0 ¢ Hunmenem

tynep M12x1,25 ¢ Hunmenem

[Htynep M22x1,5 ¢ Humnmenem

M MA@ »|lo|jo|N|lo

Iryuep M20x1,5 ¢ Hunmenem Jyisi COEAUHEHUS TUNA 3 ucnojHeHue |
1o 'OCT 25164 1 yCcTaHOBJICHHBIM THIPABIMYECKUM JIPOCCEIIEM

drnanieBoe NOAKIIOUCHNE (MaTorabapuTHBIN BapuaHT IPeoOpa3oBaTess pa3HOCTH
JIaBJICHHH)

@

MautorabapuTHbIi BApHaHT peodpa3oBaTesi pa3HOCTH AaBleHuH co mTynepamu M20%1,5 ¢
HUTEIEeM

Hltynep G "4"-A

L Htynep M10%1,0 ¢ aunmnenem
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[Iponomkenune npuaokeHus: A

Taonuma A.9— KoxBuiga HHIUKAIMY BEIXOJHOIO CUTHAJIA

Kon

By nHAMKALINNA BEIXOIHOTO CUTHAIA

0

0€e3 MHINKALUU

Taonauma A.10 — Kox coenmHUTENS SJEKTPUISCKOTO IS COSAMHEHUS ¢ BHEITHEH JTMHUEH CBS3H

Kon Tun coenunuTes [Ipumeyanue

10 Buiika 2PM/IT18B41115B1B

13 Brika 2PMI'JI18B41115E2 FepMETUYHBII

14 Brika 2PMI'J118B71111E2 TePMETHYHBIH

15 Briika 2PM/IT18B71111B1B

60 DIN 43650 A Buiika DIN 43650A

91 Kabenb ¢ MapkupoBaHHBIMU I'pynna nemesnaro3amutsl 1o P68 mo 'OCT 14254, nuana3on
BEIBOJAMH TeMIIepaTyp oKpyxatoniei cpeabl ot munyc 20 go 80 °C

92 Kabenb ¢ MapkupoBaHHBIMH I'pymma nemesnaro3amutsl 1o P68 mo TOCT 14254, nnana3on
BBIBOJAMHU TEMIEPaTyp OKpysKaromiei cpenbl oT Munyc 40 1o 80 °C
Kabens sxpaHupoBaHHBIH B

93 MOJINYPETAHOBOM U30JIALIUU C I[J‘II/IHa COI'JIaCOBBIBACTCA IIPH 3aKas3€, JUAIIa30H TEMIIEPpATYpP
MapKHPOBAHHBIMH BEIBOJIAMH U oKpy>karotel cpeapl ot munyc 40 mo 70 °C
JIPEHAKHOH TpyOKoii, 3-poBOIHEINA

Taonuuoa A.11 — Kox rpynmsr nemesnarozamutsl mo 'OCT 14254

Kon

O06o3Hauenue

IP54

IP67

IP68

IP55

W[N] O

IP65

Taob6nuna A.12— Koj nuanazoHa HanpsKeHU NUTaHUS

Kon [wnana3oH HanpspbkeHus, B
5 3,0-5,5
9 3,0-3,9

Tabnu I a A.13 — KO,Z[ BPEMCHH YCTAHOBKH BbIXOJHOI'O CUT'HAJIA ITOCJIC BKIIFOYCHUS ITUTAHUSA

Kon Bpewmst ycTaHOBKM BBIXOZHOT'O CHUTHaJIA IOCJIe BKIIOYEHUs TMTaHUs, MC, He Ooliee
0 200
1 100

II puUuMCc4YaHUC— KOI[ BPEMCHU YCTaHOBKHU BBIXOAHOI'O CUTHaJIa YKAa3bIBACTCA TOJIbKO JJId
Hp606paBOBaT6Heﬁ C aBTOHOMHBIM ITHTAHHUECM.
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Taobnumma A.14 — Kox KOHCTPYKTHBHOTO UCTIOTHEHUS

Kon Marepuain MeMOpaHbI Marepuanbl, KOHTAKTUPYIOIIHE C Howmep pucynka
u3MepsIeMol cpenoi npunoxenus b
00 | Turanossii crutas BT-9 Turanossrii ciutas BT-9 o b.1,b5.6
o OCT 1.90006 OCT 1.90006. Ctans 12X18HI10T
20 | Turanossli crias BT-9 Turanoseli crias BT-9 o B.7
o OCT 1.90006 OCT 1.90006. Ctanp 12X18H10T
01 | Crams 36HXTIHO Crans 12X18H10T b.10
21 | Crans 36HXTIO Cranp 12X18H10T b.4,B5
03 | Craxs 36HXTIHO Cranp 12X18H10T b5.2,B.3
04 | Crans 316L Crainb 316L, crans 12X18H10T, Viton B.1
05 | Crams 316L Crans 316L b.14, .15, B16, 5.17
14 | Crans 316L Crans 316L, Viton b.8
24 | Crans 316L Cranb 316L, crans 12X18HI10T, Viton b.9
34 | Crans 316L Cranb 316L, crans 12X18H10T, Viton B.7

IIpumMeuanus
1 B mHOroamamna3oHHBIX PEe0OpPa30BaTEISIX C aBTOMATUYECKUM MEPEKITIOYCHUEM JTUAIIa30HOB /IS
OTpe/ieNieHUs] OCHOBHOW TMOTPEIIHOCTH UCHOJb3yeTcsl Ommkaiiiee oOo3HadeHHoe 3HaueHue BIIU,
KOTOPO€ IIPEBBIIIAECT YCTAHOBICHHOE 3HAYCHUS JaBICHU.

2 Cremenp 3alUThI

OT IIPOHHUKHOBCHHUSA IIbUIM W BJIar'k

IP68 mo I'OCT14254-96, nusg

npeoOpa3oBareseil THAPOCTATUYECKOTO JaBJICHUS MPH MAaKCUMAJIBHOW JUIMHE TorpykeHus ao 250 w,
npeoOpazoBareneii ¢ kogamu ucnosiHenunit 91, 92 nmo tadnume A.10 — 10 m.
3 Kon BpemMeHHM YCTaHOBKM BBIXOJHOTO CHTHajla JOMYCKAeTCsl YKa3blBaTh TOJBKO IS
npeoOpa3oBaresiell ¢ aBTOHOMHBIM ITHTaHUEM.
4 Kopa xoHcTpykTuBHOTrO HcnoynHeHus. KOO gomyckaercst He yKa3bIBaTh.
5 CumBon «II» B kome KOHCTPYKTMBHOI'O HMCIIOJIHEHHsI HCHOJb3YeTCs Ul IpeoOpa3oBarelie,
paboTaronix B KOHTAKTE ¢ MUIIEBBIMU POTYKTaMH.

Tao6nuuma A.15— Kog undopmaruu o nepBUdHON OBEPKE

Kog Ornucanue
EII Ortrpy3ka npeoOpazoBareneii ¢ 3aB0Ja-U3roTOBUTENS 0e3 0hOpMIICHUS IEPBUYHOM
MoBepKH (YCIOBHS JOTOBOPA)
BIID Ortrpy3ka npeoOpa3oBarelieil ¢ 3aBo/1a-U3roToBUTENs 0e3 0popMIIeHUS TEPBUIHOM
MOBEPKH, «I» - 0COOBIC YCIOBHUS MTOCTABKH
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Hpuiaoxenne b
I'aGapuTHbIe YyepTe:ku npeodpazoBaresiel

i noxazay yoaobg Loedumumens Nowxd 3ak yetolikg

| 527 ‘ o / |

R - SN PRSI B S -
5, Y
|
!
Hcnonnenus ¢ Hcnonmuenne npeodpazoBaTeneit L, MM,
KOJIOM He Oosiee
3JIEKTPUUECKOTO

COCITUHUTEIIS 110
Tabimmne A.10
1X, 60 [TpeoOpasoBarenu H30BITOYHOTO JABICHHUS, JABJICHUS- 105
pa3pekeHuss UCIIOTHEHUS ¢ KOJIOM
MpUCOeAMHUTETBHOTO pa3mepa 1, 2, 68, C—F u komom
KOHCTPYKTUBHOTO ucnojaHenus KOO
[TpeoOpasoBareny H30BITOYHOTO, AOCOTFOTHOTO 120
JABJICHUS C KOJOM MPUCOEAUMHUTEIBHOTO pa3mepa 2 u
KOJZIOM KOHCTPYKTUBHOTO HcnonHeHus K04
91, 92 [IpeoOpazoBarenu W30BITOYHOTO JaBICHUS, TABICHHS- 112
pa3peKeHUS UCIIOJIHEHUS C KOJIOM
MPUCOETUHUTENbHOTO pa3mepa 1, 2, 6-8, C—F u xogom
KOHCTPYKTUBHOTO HcnonHeHus K00
[TpeoOpaszoBareny U3OBITOYHOTO, AOCOTIOTHOTO 127
JABJICHHSI ¢ KOJOM MTPHCOSMHUTEIHLHOTO pa3Mepa 2 u
KOZIOM KOHCTPYKTUBHOTO HcnonHenus K04

IIpumMeuanus

Pa3meps! 11 cripaBok.

MOMEHTEHI 3aTsHKKH MIPY YCTaHOBKE ITpeoOpa3oBaTesieid MprUBeIeHbI B IPUIIOKEHNUH [
IITynep u 31EKTPUUECKUI COEMHUTEIND ITI0Ka3aHbl YCIOBHO.

Macca npeobpasosarens He Oonee 0,18 xr.

BuHT 3a3emnenus npucyTcTByeT ToibKko B nenonHennn C/IB-Ex u CIB-ExP.

O~ wWNPRE

Pucynok b.1 — I"aGaputHsIil uepTéx npeodpazoBareneil H30BITOYHOTO AABJICHHUS, IaBIICHUS-PA3PEIKEHUS
(c xomom mpucoenuHHUTENbHOTO pasmepa 1, 2, 6-8, C—F nmo tabmune A.8 M KOJZOM KOHCTPYKTHBHOTO
ucnonaenuss KOO 1o Ttabmurne A.14), wu30bITOYHOrO, aOCOMOTHOrO JaBieHHs (C  KOJIOM
MPUCOETUHUTENBHOTO pa3mepa 2 1o Tabmuie A.8 M KOAOM KOHCTpyKTHBHOro ucrnonHenus K04 mo
tabmuie A.14)
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[Iponomkenune npunoxenus: b

- r

L= t

IIpumeuanus

1 Pa3mepsI mIs CIIpaBoK.
2 MoMeHT 3aTsKKH TIPU YCTaHOBKE MTpeodpazoBaTenss — He 0oiee 60 H-m.
3 DJeKTpHYecKHii COeAMHUTENb MTOKa3aH YCIOBHO.
4 Macca npeobpazoBarens He 6onee 0,6 Kr.
5 BunT 3a3eMnenHust mpucyTcTByeT TONbKO B ncnoixaernu CAB-Ex u C/IB-ExP.
Pucynok b.2 — TabGaputnbeiii uyepté&x mnpeoOpa3oBaTeneil H30BITOYHOIO JABICHUS C KOAOM

IIPUCOEANHUTEIBHOTO pa3Mepa 9 mo tabnuue A.8 M KOAOM KOHCTpYKTHBHOro wucnosnsHeHus KO3 mo
Tabimmne A.14

[ T Q./

M3IEAA, 5

§ s .
fromax

IIpumMeuanus

1 Pa3meps! A5 CIPaBOK.

2 DJEeKTPUYECKUH COEANHUTENb MTOKAa3aH YCIOBHO.

3 Macca npeobpasosatens He Ooiee 0,5 Kr.

4 BuHT 3a3eMIIeHUs IPUCYTCTBYET ToabKO B ucnonHeHnu C/IB-Ex u CIAB-ExP

Pucynox b.3 — TabaputHbiii dYepTéxk mnpeoOpa3oBaTeneil HM30BITOYHOTO JaBICHHUS C KOJOM

NPUCOEIMHUTENBFHOTO pa3Mepa A mo tabmume A.8 u KogoM KOHCTpyKTHBHOTO mcnonHeHus KO3 (mo
tabmuie A.14)
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[Iponomkenune npunoxenus: b

Coedurumens noxazan ycrobro

178 max
1

134 max

O o

—J

™ TL

er @18, 3H12 \ K74~ roCTen-52

IIpuMmeuanus

1 Pa3meps! A5 CIPaBOK.

2 DJEeKTPUYECKHUH COEANHUTENb MOKAa3aH YCIOBHO.

3 Macca npeoOpazoBartens He Oornee 4,2 KT.

4 BuHT 3a3eMiIeHUs IPUCYTCTBYET TodbKO B ucnonHeHnn C/IB-Ex u CIB-ExP.

Pucynox b.4 — T'abGaputhblii uepTéx mnpeoOpas3oBaTesiell abCONOTHOTO, HW30BITOYHOTO JIABJIEHUS,
pa3pekeHHs, JaBICHUS-PA3PEKEHNS C KOJJOM IIPUCOETMHUTENIFHOTO pa3mepa B no tabmuue A.8 u kogom
KOHCTPYKTHUBHOTO ucnioiHenus K21 no tabnune A.14

27 AI'BP.406239.001-10P3 u3m.13



41

[Iponomkenune npunoxenus: b

KiA4" FOCTEI1-52

Maxkcumansubiii BITN, kI1a A, MM, He Ooltee B, MM, He Oozce Kon
KOHCTPYKTHBHOTO
HCITOJTHEHUS
>1,6 178 134 K21

Pasmeps! i1 cripaBok.

A OWDN PR

DNEKTPUYECKUI COETUHUTEINH TIOKa3aH YCIOBHO.
Macca npeobpasoBarens He Oounee 4,2 kr (ucrionnenue K21) u 9,8 kr (ucrmomaenne K31).
BunT 3a3emienus npucyTcTByeT Tonbko B ucnonaennu CIAB-Ex u C/IB-ExP.

Pucynok b.5 — I"aGapuTHslii uepTex npeodpazoBaTeieil pa3HOCTH JIaBJICHUN ¢ KOJIOM KOHCTPYKTUBHOTO

ucrioHenusa K21 mo tabmune A.14
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[Iponomkenune npunoxenus b

(koda ans kpennequs mpoca

— — =
5| (fo g =
— “
N\ Aomnaqok
120 max [

IIpumMmeuanus
1 ]It mpOMBIBKY IPHEMHOTO OTBEPCTHS CHATDH 3alIUTHBIN KOJIIMAYOK.
2 PexomeHmyeTcs HCIONB30BAaTh TPOC Ul 3aKpeIUIEHHs B paboueM IIOJIOKEHHH, a TakkKe IoIbeMa U

OILyCKaHUS.
3 Tlpu HEOOXOOUMOCTH MCHONB30BaHMS TPOCa sl MOAHSATHA U OIMyCKaHWs MpeoOpa3oBaTelsi, 3aKpenuTh
TPOC 3a MPOYILIUHY.

4 ]JInvHa TIPUCOeTUHUTENHFHOTO Ka0ens L B 3aBHCHMOCTH OT UCTIOTHEHUSI.

Pucynox b.6 — T'abGaputHblii uepTéx mnpeoOpa3zoBareieil THAPOCTATUYECKOTO HaBICHHUS C KOIOM
MPUCOSANMHUTENFHOTO pa3Mepa 2 mo tabnuie A.8 U KOAOM KOHCTpYKTHBHOro wucnonneHus KOO mo

Tabiue A.14

Copdumeas nowa g poasie

] ll'-;
RN

& 5
:% |
w ."'.'".J:'E."?-;"ﬂ.-'.TEHL'E
| LU
—_—
Kon snexTpuueckoro coequHUTENS M0 TabIuIe L, mMm, He Oostee
A.10
1X, 60, 80 185
91, 92 192

I[Ipumeuanue— BuHT 3a3emieHus npucyTcTByeT Toibko B ucnonnennu CAB-Ex, C/IB-ExP.

Pucynok b.7 — TabGaputHbiii uepTexx mpeoOpa3oBareneil W30BITOYHOTO [ABJICHHS, pa3peKCHHUS,
JaBIeHUs-pa3pekeHus: ucrnoaHeHus BT2 ¢ kogoM mpucoegnHUTENBHOTO pazMepa 2 1o tabnuie A.8 u

KOJIOM KOHCTpyKTHUBHOTO HcnionHenus K20, K34 no tabnune A.14

29 AI'BP.406239.001-10P3 u3m.13



[Iponomkenune npunoxenus b

{oedunumens nokaian ycaohyo
)

527
|
L ]
n
W
|
- 17 15
L g | iy -
e
e |

HcnonHeHus ¢ KogoM QJICKTPHUICCKOI'O

L, mM, He Ooltee

coeauuuTens o taoi. A.10
1X, 60 95
91, 92 102

Il puMeuanue— BuHT 3a3emieHus npucyTcTByeT ToJbko B ucnonHenuu CIB-Ex u C/IB-ExP.

Pucynok b.8 — TabGaputHblii uyepréx mnpeoOpasoBarencii M30BITOYHOTO JABJICHUS, Pa3pEKCHHUS,
JaBIICHUSI-PA3PEKCHUST C KOJIOM IPHCOCIUHUTEIBHOTO pasMepa 2 1o Ttabmune A.8 U KOJOM

KOHCTpyKTHBHOrO ucnoiaHenust K14 no tabnuue A.14
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[Iponomkenune npunoxenus: b

Fan _4@,
l |
o /U
1 | e |

4
ME-6Hx 10/ 72

fonoxens 04 3Lema NOKTI0HT {,l'f'.-'Tﬂﬂ'.h'!i
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O 5 O
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[Ipuwmeyanue— Bunr3azemneHus npucyTcTByeT Toibko B ucnonHeanu C/AB-Ex u C/IB-ExP.

Pucynok b.9 — TabaputHblii deprex mnpeoOpazoBaTenel pa3HOCTH JaBIEHUH C  KOAOM
MIPUCOETUHHUTENBHOTO pa3mepa G mo Tabnmme A.8 M KOJIOM KOHCTPYKTHBHOTO HcmonHeHus K24 mo

Tabaune A.14
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[Iponomkenune npunoxenus: b
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Pucynok b.10 — T'abaputHbiii dyepTéx mnpeoOpa3oBareneii pa3HOCTH [ABICHHM C KOJIOM

MPUCOECTUHUTENBHOTO pa3mepa H mo Tabnmme A.8 M KomgoMm KOHCTpyKTHBHOrO ucmonHeHuss K01 mo
tabnune A.14
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[Iponomkenune npunoxenus: b

/7

Pd AD “HIK BUMT [H[
COB-Ex{ al-{a} [8} Wire -
0l 2 |

NCFZ 1 [ ]
OEx ia IIC 75 GaX, IP[x]
—50°C< fu<+800[: ‘

Ci€12,0MkD, Lis2MKkIH E N

Uis39B, li<100MA, Pis20MBm | 7

l u |

? K |

Bup usmepsiemoro naBieHus;

Bepxuuii npenen(sr) n3MepeHus TaBIeHIS;

IIpu3HaK MHOTONPENENBHOCTH;

O6o3HayeHre Moenu npeodpasoratens no AI'6P.406.239.001TY;
3aBOACKOW HOMED;

JlaTa U3roTOBICHUS,;

Kox creneHu 3amuThl OT BHEITHUX BO3JEHCTBUI B COOTBETCTBHH C UCIIOJIHCHUEM MPeoOpa3oBaTes;
CrieninanbHBIN 3HaK B3PHIBOOE30TIACHOCTH.

Opran cepTuduKaImmy;

O6o3HauyeHue cepTuuKara;

Enuneiii 3Hak ooparienus TP TC

HAECPXORDIE O

Pucynok b.11 — MapkupoBka Ha kopmyce npeodpa3oBareneii C/IB-Ex ¢ MapkupoBKO#l B3pBIBO3AIIUTEI
«0Ex ia lIC T5 Ga X»

C[B-Exq al-{4}|8} Wire -

Dl z

Nl & | e |
OEx ia IIC T3 GaX, IP[x]
-50°C< t,<+80°C

0£12,0McP, LIsZMKIH {E]

Ui<3,9B, li<100MA, Pis20MBm | 7

[ u |

| K |

PP AD “HIK BUM" [H[
|

[Ipuwmeuanue— Conepxumoe mojiei a— B COOTBETCTBHHU C pucyHKoM b.11.

Pucynox b.12 — MapkupoBka Ha kopmyce mpeooOpasosareneii CJB-BT2-Ex ¢ wmapkupoBKoit
B3pbiBo3anuThl «OEX ia 1IC T3 Ga X»

33 AI'BP.406239.001-10P3 u3m.13



[Iponomkenune npunoxenus: b

PP AO “HIK BAN [H[
(0B-Ex- a]-[#} [pd 1wire -

D | 3 | -
N[ 7 ] [e]

PO Ex ial Ma X P[4

-50°C< 1,<+80°C
C€12,0MKP, Lis2MKIH H
Ui39B, li<100MA, Pis20MBm
| u |
I K |

[Ipuwmeyanue— Conepxumoe Mmojei a—a B COOTBETCTBHHU C pucyHKoMm b.11.

Pucynok b.13 — MapxkupoBka Ha kopmyce npeoodpazosateneii C/IB-ExP ¢ MapkupoBKoii B3phIBO3AIIUTHI
«PO Ex ia I Ma X»
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[Iponomkenune npunoxenus: b

Konnaqox
A e J &
D —
N - - - - | =
Y = Y,
750 max Z 4 |
[Ipumeuanue

1 JIns npoMBIBKH TPUEMHON MEMOpPaHbI CHATH 3aIIUTHBIN KOJIIMAYOK.
2 JlnvHa npucOeqUHUTENBHOro Kabeins L 3aBucuT OT 3akasa.

Pucynok b.14 — I'abapuTHblii uepTex nmpeoOpazoBaTeneil THAPOCTATUYECKOTo qaBieHus ¢ kogom D20 no

tabymie A.l, KOJIOM NPUCOCTUHUTEIHLHOTO pasMepa S5 mo Tabnuie A.8 W KOJOM KOHCTPYKTHBHOTO
ucnonaenus K05 no tabiauue A.14.

LKkooa 0 KpenieHus mpoca

2505
0

72 max [

[Tpumeuanue - J[n1MHa NpUCOETMHUTENBHOTO Kaless L B 3aBUCHMOCTH OT 3aKasa.
Pucynok b.15 — T'aGaputHbiii uepTex mpeoOpa3oBarenell THAPOCTATHUECKOTO JABICHUS C OTKPBHITON

NpUEeMHONM MeMOpaHOHM, KOJOM HpucOoenuHuTeNbHOro pasmepa D50 mo Ttabmuume A.1 u xomom
KOHCTpYKTHUBHOTO ucrnioiaHenust KOS5 no rabnune A.14.
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[Iponomkenune npunoxenus: b

Beixo0Hou fa3ber ROKAaH YA

!
= /
S i B - i
'
[ max
Kon anexTprueckoro coeJuHUTENS 110 L, MM, HE Oornee
tabmuue A.10
1X, 60 80
91 86
Pucynox B.16 — T'abGaputHblii 4epTéx mnpeoOpazoBaTeneil ¢ OTKPBHITOH MeMOpaHOW H30BITOYHOTO

JaBJIEHUs] C KOJIOM HpUCOETUHMUTENbHOTO pasmepa D50 mo Tabmmue A.l, KOAOM 3JEKTPUYECKOTO
coequnutens 1X, 60, 91 no tabnuue A.10 u kogom koHcTpykTHUBHOTO UcnioiaHeHust KOS o tabnune A.14.

Ao/na4oK
| 7 I | N
ol Aol ol W Ny
! ! 1 2
Z *
50 max

[Ipumeyanus
1 J171s1 TpOMBIBKM ITPUEMHON MEMOpaHBbI CHATh 3alIUTHBIN KOJAYOK.
2 JnuHa nprcoeiMHUTENBHOTO Kabens L B 3aBUCHMOCTH OT 3aKa3a

Pucynok B.17 — T"abapuTHBIi YepTek Mpeodpa3oBaTesei TiApOCTaTUYSCKOro JaBIeHHs ¢ Kojgom D22
o tabnuiie A.1 , K0OJIOM MPUCOETUHUTENBHOTO pa3mepa 5 o tadnuie A.10 1 K0g0M KOHCTPYKTUBHOTO
ucniondenus: KOS5 mo tabmuie A.14
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Hpuioxenne B
Cxema noakJrouenns npeodpasosaresieil C/[B 001menpoMbIIeHHOr0 HCIIOJTHEHUSI

[IpeobpasoBatens

+ _

Ilens KoHT. O G Q
P E +Unur. 1 UP
OO6umii 2 L'O OO0umit
RX/TX 3 O RX/TX
Kopnye |=#)}—

[IpeoOpaszoBarens — MPOBEPSEMBIN MPeoOpa30BaATEIh AABICHUS U3MEPUTEIbHBIN;
G — HCTOYHMK MUTAHUSA;
UP — npuémMHUK KOJI0BOTO CUTHAJIA.

Pucynok B.1 — Cxema noaxirouenus npeodpaszosareneii ¢ kogamu ucronnenuit 10, 13,60 no  tabmune
A.10

KonTakT pazpema [ens
+Unur
OO6mui
RX/TX
Kopnyc

Ilepembluka Mexay BbIBOAAMU 6 1 7
ITepembIuka MeX 1y BbIBOJIaMU 6 U 7

~N OO~ WIN|F-

Pucynox B.2 — CootBercTBHE Lieneil BbIBo1aM pa3béMa IpeoOpa3oBaTenieil ¢ KoJaMHu UCIIONHeHUH 14 u
15 o tabaune A.10
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IIponomxenue npuinoxenus B

I[BeT mpoBoja + IBET HAKOHEYHUKA Ilenb Kourtakt
KpaCHBIN + OebIi +Unur. 1
Oeblii + Oeblii OOomuit 2
3eJIEHBIN + Oebli RX/TX 3
KENTHIN + 4EpHBIN OkpaH —

CooTBeTCTBME HAa3HA4YCHHs ICMEW MPOBOJaM  JKPaHHUPOBAHHOrO Kabens mpeobOpasoBateeit
THIPOCTATUIECKOTro naBieHus (ucnoimHeHue 93 mo tadmuie A.10)

[IBeT mpoBoaa Ienb KonTakt
KOPHUYHEBBIN (KPaCHBIN) +Unur. 1
Oesblil (KenThIi) OO6uwmii 2
JYepHBIH (CephIii) RX/TX 3

CooTBeTcTBHE HAa3HAYEHHUs LENEl LBETOBOW MapKUpOBKE IPOBOAOB Kabens (ucronHenus 91, 92 mo
Tabmuie A.10)

11 pPpUMCYAaHHUC— HOHYCKaeTCH 3a3CMJIATh SKpaH NPUCOCIUHUTCIIbHOI'O Ka0es.

Pucynok B.3 — Ha3snauenue BbIBOIOB KaOeleil mpeoOpa3oBaTeliel TuApOCTaTHIECKOTO IABICHUS U
npeoOpa3oBareseii ¢ KaOeIbHBIMU BbIXOIaMH

lpeadpazotamess i UART-TW
dabnerus (’; (‘)
Uens  Wowm Kowm | Lens
+Uum | 7
1 7 | Oy
O | 2 o
I' ,' 2 X
rx/7x| 3 ek
Kopyc | 4 = - j X
BBLER ' SN74t V6 1408V
UART ypobra 338

om hosi-cucmers!

Pucynok B.4 — BapuanT cxemsl npeo6paszosarens UART-1W
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IMpuaoxenne I
Cxema BHemHuX j1ekTpuueckux coequnenuit CJIB-Ex u CIB-ExP

BapbiBoonacHas 3oHa BapbiBobesonacHasn 3oHa

ITuHKUA cBasun

+[uTanue
cogEx 10 o
5 0 Obwnin o
RX/TX
30 Bapbep
NUCKPOBE30NacHoOCTY
O
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IMpuaoxenne /|

FaﬁapnTm,Ie pPasMepbl ITYHEPOB AJA NOAKIIOYCHUA K MATUCTPAJIU JAaBJCHUA U MOHTAKHBIX

rHe3/|
i
i Kon
h B A b | C | npucoeuHUTEIbHON
YacTu
i ' M20x1,5 | 20 | 5 6 2,3,9,FH
| i M12x15 | 12 | 3 5 6
1 G 21 1 5 6 7
L0 M12x1 12 | 3 5 C
M12x125 | 12 | 3 5 D
C T M22x1,5 | 18 | 3 | 10 E
— GY" 121 3|5 K
M10x1,0 | 10 | 2 3 L
wom T d dl [ d2 [ L [L1]L2 Kon
N IPUCOETUHH
T. 4acCTHU
| ri M20x1,5 7 12 | 24 | 18 | 35| 2,39FH
M12x1,5 6 75 | 14 | 10 | 3,5 6
4] = Gy 7 | 12 | 24|18 |35 7
5, J 1 M12x1 6 75 | 14 | 10 | 3,5 C
. M12x1,25 | 6 75 | 14 | 10 | 3,5 D
M22x1,5 | 11 16 | 20 | 16 | 3,5 E
o GY" 6 75 | 14 | 10 | 3,5 K
Lol M10x1,0 | 35| 60 | 13| 8 | 25 L

-

Pasmeps! B Muimmumerpax.

2  VYcunue 3aTATHBaHUS MPU yCTaHOBKE HA MarucTpallb JaBICHUS He JOJHKHO TpeBbimath 60 H-m
JUTSL TPUCOSIMHUTENBHBIX pasMepoB M20x1,5, M22x1,5, G%2" u 25 H-M — 111 OCTambHBIX.

Pucynok JI.1 — ["abapuTHbIC pa3Mepsl MITYIIEPOB H PEKOMEHIyEMbIe MOHTXXHbBIE THE3/A ISl YCTAHOBKHU
peoOpaszoBaresiel ¢ KogaMu MPUCOSTUHUTENbHOM JacTh 2, 3, 6, 7, 9, C—F, H, K, L mo Tabmume A.8
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[Iponomxkenue npunoxenus /]

5 KOI[
. B A b C | npucoeAMHUTEIBbHOU
. JacTH
= — MI12x1,0 | 27 | 19 |87 1
- . -

TS
T

1 Pa3smepsl B MIUUIUMETpAX.
2 VYcunue 3aTArMBaHUs IPU YCTAHOBKE HA MAaruCTpajb IABJICHUS HE JOJDKHO MpeBbImaTh 25 H M.

Pucynoxk /1.2 — [MabapuTHblie pa3mepsl mTylepa npeoopa3oBaTesieil ¢ KOJOM MPUCOSTUHUTEIFHON YacTH
1 o Tabmune A.8

Pucynok /[.3 — ["abaputHbIe pa3Mepsl ITYIEpa Ipeodpa3oBaTeie ¢ KOJA0M NIPUCOSTHHUTEIPHON — 9acTh

A o tabmuue A.8

#3727

M10x15-6g

Pucynok J[.4 — I'aGapuTtHbIe pa3Mepsl MTYyIepa Ipeodpa3oBaTelieil ¢ KOJOM IMPUCOSTNHUTEIHHON YacTh 8
no tabmuie A.8
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[Iponomxkenue npunoxenus /]

Kon
V 12,8y d A | D | npucoenuHUTEIbHON
YacTH
M12x10 | 9 | 27 1
2 |01 M10x1,5 | 18 | 24 8
M36x1,5 | 15 | 41 A
1 A
i !
|
Pucynok JI.5 — PexomeHnnyemble MOHTaXHbIE THe3[da Ui [peoOpasoBareneil ¢  KoAgamu

MPUCOCIMHUTENIbHON YacTh 1, 8, A o Tabnuue A.8

N
-
e ) /
\'n| ~'H| 7\~
|‘ || l‘ |
| III /
Ny
\Vaw,
E
s
W,

I'ne:

— Kopnyc npeoGpa3oBaTens 1aBieHuUs;

— YIUtoTHUTENbHAS TPOKIIAIKA;

— XoMyT;

— IlepexoaHoit maTpyOOK JJIsl yCTAHOBKU HAa OOBEKT.

A wWDNPE

Pucynok I'.5 — INonkioueHune npeodpazoBaTeis ¢ KOJI0M IPUCOEAUHUTENBHOTO pazMepa D50 mo Tabmuie
A.1 gepe3 coenunutens « Tri-Clamp2» ¢ npokiaakoi kK 00bEKTy.

42 AI'BP.406239.001-10P3 u3m.13



Hpunioxkenne E
YcranoBka npeoOpa3oBarteieil THAPOCTATHYECKOT0 1aBJICHUS B KOJIOALE UM EMKOCTH

Kopobxka c
[NEePEXOJHEIMH
KOHTaKTaMH
K 6moky
[ POpUIDOHE

CHTHaJa H
HCTOYHHKY
IMHTAaOHA

e A 7 ey I
vy vl gl ;
S LSS

NN
N \\

\

B WA
< \\\_\
' N

SR

N
% X
NN NN

2 S S it
SR
-
\_\
R

<
// ///
P
7 :
o 7
A i
// ///'
o gy
e
s 7
-
4 / A
ol S L
/,/ b
- 7
/ ///
//. A
# 4
o i
// oA
:
v /
S / //’
7 o
s s/
S S
.// /, '
fro'/// /{
A s
/’// )/
ST T T PSP 7 T A, v
-//'//// S S S Vs A o
A A AT A A A AT AT A ST A L AT
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IMpuaoxenne K
CepTu(uKaT COOTBETCTBHUS

“=5 EBPASMACKAM JKOHOMAUECKIA COHG e
SEPTHONEAT S28TRETEIRAS

. [H[ NeEASC RU C-RU.BH02:B.00051/19 -
: Cepusa RU Ne 0101727
" OPTAH IIO CEPTHOUKAITAHY  53phis0sauiiLienibX CPEACTS HIMEPSHHi, KOHTPO/IA 1 3/IEMEHTOB BBTOMATHKH (pelepaibHOrO|

TOCYMAPCTBEHHOTO HOIO UATUS  (BCePOCCHACKME  HAYMHO-MCCNENOBATENECKHA  MHCTATYT  (M3MKO-TEXHMUECKHX M
Y Ur’:ilumecm m%uﬁ» (OCn%lCul? «BHUHDTPLD). Mecto mxouﬁcma: Poceus. 141570, Mockosekas 061acTs, Cmnmuormc;%i ;;‘]
1

H, paGouiil mocenok Mernenesso, K%omm BHUH®TPH, xopryc 11. Anpec MecTa OCYIUECTBACHNAA ACTTCABHOCTH: Pocens,
JAGOPATUPHH W CHCLMATHIMPOBAHHbIM TIONMIOH i vienbImannii  ofOpYIOBAAKA, BXOASILEIO B COCTAB  CHCTEMBI [JIOHACC;

ockoBckan 0BnacTh, COMHEYHOTOPC paion, pafiounit mocenok Memjieneeso, mpoMsofa BHHH®TPU, xopnyc KIMMaTHIECKOH
perucTpaLyotHbii Homep Ne RARU.11BHO2 ot 08.07.2015; Tesedon: +7 (495} 526-63-03; anpec 3MeKTPORHON MOUTHE ilvsi@wniiftriu f V|

&
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»

P

4

BTN

P4 ° 8

&
+

3ASIBUTEAD AKupoHepHOE 06111ecTBO «HayuHO-POM3BOACTBEHHBIH KOMILIEKC «BUTT»

Mecro naxosenus: Poccuiickas deneparus, 620142, ropox Exarepaubypr, yruna Llopea, xom 7.

AJpec MECTa OCYLICCTBICHHS JesTensHocTH: Poceniickas denepauus, 620043, ropon Exatepunbypr,
yimua Haazmsa Bacumsesa, om 1.

OI'PH: 1026605387786: Tenedon: +7(343) 302-0363: anpec 3meKTPOHHOMN MOUTEI: info@zaovip.ru

- U3TrOTOBUTEAD Axrmoneproe 06mectso «Hayuno-npou3BoCTBCHHBIT KOMITIEKC «BUIT»

Mecro Haxoienus: Poceutickas denepauns, 620142, ropox ExatepunGypr, yrmua Illopea, nom 73

AJPec MecTa OCYLIECTBIICHHUS! ASATENEHOCTH IO U3rOTOBIEHHIO [POIYKITHH: Poccuiickas @enepaus, 620043,
ropox Exarepuubypr, ymina Ha4zusa Bacuisesa, oM 1.

TIPOAVKITHSA

TIpeoSpazoBarens nasienns mivepuretbabiii CIIB (mpmioxerne na 6sranke Ne 0606679).
Texunueckue yenosust ATBP.406239.001 TV
Cepniinblii BEITYCK

N
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s 84
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KOA THBIAEA3C 9026202000

B 78~ 2N
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OOTBETCTBYET TPEBOBAHWAM

Texuuueckoro pernamenta Tamokentoro corosza TP TC 012/2011
«0 BezomacHocTH 000pYI0BAHHS /15 PaGOTHI BO B3PHIBOOIACHBIX CpENax»

'

SARE
A

e
b4

* CEPTU®HUKAT COOTBETCTBHUS BBIAAH HA OCHOBAHHU s

8
AN

1. Mpotokon vensitadui Ne 19.2786 or 14.02.2019 ebyran HCTIBITATENBHON JlafopaToprel B3pBIBO3AIMIECHHBIX CPEACTB

WAMCPCHMH, KOHTPOTSl M OJEMEHTOB aBTOMaTWKY (EfepanbHOTO  rOCYAAPCTREHHOIO  YHHTAPHOIO MpEANpPHATHA /’
«BeepoceHiickiii HaySHO-MCC/IEIORATEIECKHI HHCITHTYT (PH3HKO-TEXHHHECKUX M PATMOTCXHUYCCKIX mamepenniny (M1
BCU «BHUHM®TPH») Ne RARU2IHWII09. 2. AKT 0 pesynbTatax aHaIn3a coCTOSHWA Mpoussojctea Ne 779 or v
19.01.2019. 3. Texuuueckue yciosus AIBP.406239.001 TV, skeruiyatalMoHHas AOKYMEHTalM:A: PYKOBOACTBA TO
akeryatauua AI'BP.406239.001-14 P3, ATBP.406239.001-11 P3, ATBP.406239.001-10 P, AT'BP.406239.001-02 P3,

S

(sxcmieprar (sxmepfrudjmpu)} :
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{ CrejieHust O CTAH/IAPTAX, B Pe3y/IbTaTe NIPHMEHEHHS KOTOPLIX Ha A0OPOBONBHOM OCHOBE ofecnicunpaeTcs codmo1eHHe |
. peBosanuii Texsiveckoro pernaventa TP TC 012/2011. nipuBesietni b IPWIOKCHIN HA Branie Ne 0606679, Yenosusi 0
EP‘ CPOKM XPAHCHHUS, CPOK CITYAOBL - B COOTBCTCTBHH C AT'BP.406239.001 TY.-CefHPRKaT ASHCTBHTEICH € TIPHUAOIKEHHEM _“'(_
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Hpuioxenne U
IIporoxoa oomena npeodpasoBaresi C/AB ¢ unrepdeiicom 1WIRE

1 Onwucanue npotokona 1WIRE

1.1 TIIporokon 1WIRE omnpenensier cTpyKTypy COOOIIEHUM, KOTOpasi UCIIOIb3YETCS U PACIIO3HAETCS
YCTpOCTBaMH, MOAKITIOUEHHBIMH K OJHOIIPOBOAHOMY HUHTEPQEICY.

1.2 OH omnmceIBaeT crmocod 3ampoca yCTPONCTBOM (BEAYLIMM) JOCTyHa K JPYTHMM YCTPOWCTBaM
(BemomMbIM) U crioco0 OTBETA Ha 3aIPOCHI.

2 O6MeH coobLEeHNAMM MO JIMHUM CBA3U

2.1 OOMeH COOOIICHUSMHU TI0 JJUHUHU CBS3H CO CKOPOCThI0 9600 601, 8 OMT maHHBIX, 6€3 KOHTPOISA
naputeTa, | CTOMOBBIM.

2.2 ®opwmart orBeTa — 4 Oaiita naBienue B popmarte IEEE754 mumroc 2 GaliTa KOHTPOJIBHOW CYMMBI
(KC), Beruucnsiemoit o popmyse:

KC = $10000 — 1 Gaiit — 2 6aiitx256 — 3 Oait — 4 OaiiTx256 —.. .,

npu 3ToM nepBblit 6aritom nepemaercs KC mod 256, sropeiv — KC div 256.
2.3 B npeobOpa3zoBaterne npeayCMOTPEHbI KOMaH bl YTEHHS U 3aIIUCH JaHHBIX.
2.3.1 ®opmat komaH bl yTeHUs [heX Bua]:

50 50 AdrL AdrH Cow 00 KSL KSH

rae AdrL — miazimas 4acTh ajapeca;
AdrH — crapias yacte aapeca;
Cow — KOJIMYECTBO YMTAEMBIX CJIOB (HE Ooiee 4);
KSL — mnammmii 6aiit KC;
KSH — crapmmuii 6aiit KC.
2.3.2 dopmar koMaH bl 3anucu [hex BUa]:

60 60 AdrL 02 DL DH KSL KSH

rae DL — muammuii 6alT JaHHBIX;
DH — crapmuii 6aiiT JTaHHBIX.

Hanpumep, umenue oaenenust.
3anpoc — 50 50 00 02 02 00 AE AD;
OtBer — 42 C6 AF 48 OF F1 (99,342 xIla)

2.4 PacnpeneneHue aapecoB mpeodpa3zoBaTelis ykazanbl B Tabnmie M.1.

Taonuuna WU.1— pacnpenenenue axpecoB npeodpazoBaTes

AdrH AdrL 3HaveHne [Tpumeyanue
02 00..03 | 3nauenue nasnenus B klla, popmar IEEE754 —
02 04..0B Peseps —
02 oC Howmep nnanazona (0...1) —
02 oD KomnuecTtBo nuana3onos (1...2) —
02 2E..2F Komananast 061acTh —
02 OE..2D | Pabouas obOnacTh —
10 82 — —
10 co 3aBojckoit Homep AA BB paBen AA +256xBB —

CO — mutaqmuii 6aiiT 3aBOJICKOTO HOMEPA;
C1 — crapmwii 6aiiT 3aBOJICKOTO HOMEpa.
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IMpuaoxenne K
IIpoTokoJ o0MeHa npeobGpa3oBareieil Ha ocHoBe nmpoTokoaa MODBUS RTU
1 Onucanne nporokona ModBus RTU

1.1 TIporokon ModBus RTU (manee ModBuUS) ompenenser CTPYKTypy COOOIICHHH, KOTOpas
UCIIOJIb3YETCS U PACIO3HAETCS YCTPOMCTBAMH, MOAKIIOUEHHBIMM K KaHaly TIepefauyd JaHHBIX
(MarucTpaau Wiu JIUHUU CBS3H).

1.2 ModBus ommchIBaeT Crocod 3ampoca yCTPOHCTBOM JOCTYyIMa K APYTHM YCTPOWCTBaM, CIIOCO0
OTBETa Ha 3aIPOCHI, METOJIbI ONPEICIICHHUS OINOOK U PEAKIIUU Ha OMIUOKH.

1.3 ModBuSs ycTaHaBiIMBaeT, Kak yCTPOMCTBA paCO3HAIOT MPEAHA3HAUCHHBIC 11 HUX COOOIICHHS,
OTIPEACTISAIOT IPEMUCAHHBIC UM JCHCTBHSI, BBIICISIOT TaHHBIC WK HHPOPMAITUIO U3 COOOIICHUH, a TAKKe
Kak ycTpoicTBa GopMUpyIoT (hOpMaT OTBETHOI'O COOOIIECHUSI.

1.4 ModBus npenmosaraeT oJHO aKTHBHOE (3ampallMBaloIIee) YCTPOMCTBO B JUHHM (MacTep —
Master), koropoe MOXKET OmIpalMBaTh MHOXKECTBO ITaCCHBHBIX IMOJYMHEHHBIX YyCTpoicTB (Slave),
o0parasch K HUM 110 YHHUKATHbHOMY B JIMHUH aJIpecy.

1.5 Cunrakcuc komang ModBuUs mo3Bosser aapecoBats 247 yCTPOUCTB, MOIKIIOYEHHBIX K JIMHUH.
Orpanuuenue ajapecHoro mpocrpaHcTBa (247 BMecto 255) mNpUHATO I BO3MOXKHOCTU peaH3alluu
JIOTIOTHUTEIBHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH (ITOMCK YCTPOUCTB, IOUCK HOBBIX YCTPOWCTB U T.II).

2 ®duznyecKue XAPaKTEPUCTUKHU KaHaJIA Nepeaadn JaHHbIX

2.1 Cnoco0 nepenayu JaHHBIX - ACHHXPOHHBIH MOy Ty TUIEKC.

2.2 CkopocTh nepenadn BeIOupaercs u3 psaa 3Hadenuit 1,2 k6oxm; 2,4 k6ox; 4,8 k601; 9,6 k601, 19,2
x601; 38,4 x6ox; 57,6 x0ox; 115,2 xk6ox.

2.3 ®opmar nocwiiky (Kaapa) GuKCHpoBaH (cM. paszaen 4).

2.4 MaxkcuMmanbHOE KOJIMYECTBO YCTPOMCTB B OJHOM ceTu 0e3 moBTopureneit — 32.

2.5 MakcuMmalibHOE paccTOsIHUE Tepenaun 6e3 nmoBropureneid — ue 6omee 1200 m.

2.6 Tlo ymoi4aHHIO CKOPOCTH IEpelavun yCTaHOBIIEHA B 3HaUeHUH 9,6 k001, aapec — O0X01, eciu uHbIC
3HAUYCHUS HE 3a/IaHbI B 3aKa3e.

3 O6meH coodmeHusimu B iuHun cBs3u (pexxumbl MASTER u SLAVE)

3.1 Modbus noapa3ymeBaeT HAIMYKME B JIMHUW TOJBKO OHOTO Beaymiero ycrpoictea (MASTER) u
MHOKECTBa (BO3MOYKHO TAKX€e TOJIBKO OJIHO) TOAYMHEHHBIX MM BeIOMbIX ycTpoicTB (SLAVE).

3.2 KomanmHO-nH(GOpPMAIIMOHHBIIT OOMEH COOOIIEHUSIMH B JIMHUHM CBSI3U PEATHU3YETCS 10 METOMY
Benymuii-seiomeiii (MASTER-SLAVE) B makeTHOM pexuMe MO MNPUHIUIY «KOMaHAAa-OTBET», MpPH
koTopoM Tosibko MASTER mosxeT HauaTh 0OMeH (BbLIaTh 3ampoc). [logqunnennsie yerpoiictBa (SLAVE)
[0 3alpocy BeIyIIero MPUHUMAIOT JaHHbIe, IEepelaloT 3alpalliBaeMble JIaHHBIE WM BBINOJIHSIOT
yKa3aHHBIE BETyIUM JIEHCTBUS.

3.3 MASTER moseTt o0Opaiarbcs K KOHKPETHO afjpecyeMoMy yCTpoicTBy. HUIIMaTHBa pOBEeHUS
obmena Bceria ucxoaut ot MASTER. Benomele yctpoiicTBa Beera «cirynrarot» quauto cesizu. MASTER
nojfaér 3ampoc (MOCBLIKA, MOCIEN0BATENbHOCTh OalWT) B JIMHUIO U TEPEXOJUT B COCTOSHUE
MPOCITYIIMBAHMS JIMHAY CBSI3U. BeroMoe yCcTpolicTBO OTBEYAET Ha 3arpoc, MPUIIEANINI B €ro aapec.

3.4 Oxonuanue otBeTHOW mockUikd MASTER ompenenser mo BpeMEHHOMY HHTEpPBAILY MEXIY
OKOHYAaHWEM TIpHUeMa TpeNbIIymero OaiTa W Ha4dalloM IpHeMa cieayromero. Ecimm 3ToT uHTepBa
NPEBBICUI BpeMsi, HeoOXoaumoe Jis npuema 1,5 6aliT Ha 3alaHHON CKOpPOCTH Mepenadyu, IpueM Kajapa
OTBETa CYUTACTCS 3aBEPIICHHBIM.

3.5 MASTER wmoxer nepenaBath cleayromiee cooOIIeHrne (IpyroMy y3iIy HIM TOMY Xke) cpa3y Mo
MOJTYYEHHUI0 OTBETA Ha Mpeapiayiiee (JITn00 OKOHYaHUIO BPEMEHU OKUJIaHNSA).

3.6 ITpu HEBO3MOXKHOCTH BBHIIOTHHUTH Mpennucanubie aerictBus SLAVE dopmupyer coobmenue 06
omuOKe U OTCHUTAET €T0 KaK OTBETHOE COOOIICHHE.

3.7 Mactep MoxeT oOpamaTrbcs KO BCEM YCTpOHCTBaM B JMHMHU 110 ajpecy 0 (oOmieceTeBoit ajapec).
Benowmeie ycrpoiicTBa Ha KOMaHIBI ¢ O0IIECETEBBIM aJIPECOM HE OTBEYAIOT.
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3.8 Nudopmanms nepenaercs §-OUTHHIMA CUMBOJIAMH U MCIIOJIb3YETCsl BECh JUANa30H JOMYCTUMBIX
3HadyeHuit (0—255).
4 @opmat Kajapa

4.1 Kanpsl 3ampoca u oTBera o nporokoiny Modbus umeroT pukcupoBaHHBINA (HOpMAT U COAepKAT
CIIeYIOIIHE TI0JIs, TpuBeeHHbIe B Tabnuie K. 1.

Taonupga K1

Ilosie kaapa Jlnuna B 6aiiTax
aJIpec MOJYMHEHHOTO YCTPOHCTBA 1
HOMep QyHKIMH 1
JTaHHBIE N < 254
KOHTPOJIbHASI CYMMa 2

— ajpec MOJIYMHEHHOr0 YCTpoiicTBa — TepBoe OqHOOaiTHOE mose Kaapa. OHO COAEPKUT ajpec
MOJJTYMHEHHOT'0 YCTPOMCTBA, K KOTOPOMY a/IpecoBaH 3anpoc. [logunHeHHbIe yCTPOHCTBA OTBEYAIOT TOJIBKO
Ha 3ampocCkl, MOCTyNHBIINE B UX agpec. OTBET Takke HAUMHAETCS C aJpeca OTBEYAIOIIETO YCTPOMCTBA.
MoskeT u3MeHaTbesa ot 1 1o 247;

— HOMep (PYHKUUH — 3TO cienyromee ogHoOaiTHOe mosie Kaapa. OHO TOBOPUT MOAYUHEHHOMY
YCTPOMCTBY, KaKHe JTaHHBIC MM BBITOJHEHUS KaKOTO JEUCTBHI TpeOyeT OT HEero Beayllee YCTPOHCTBO.
Omnucanue noaaepKuBaeMbix (DyHKIUI IPUBOIUTCS B pasjene 6;

— JaHHbIe — TI0J€ COJEPXHUT HH(POPMAIHMIO, HEOOXOIMMYIO IOAYHMHEHHOMY YCTPOWCTBY JUIS
BBINIOJTHCHUS 33J]aHHONW MacTepoM (YHKUIUHK WK (B OTBETe) MH(MOPMAIIUIO O BBITOJHCHUH YKa3aHHBIX
nericrBuid. /limHa u Gopmar mosst 3aBUCUT OT HOMepa (yHKIHY;

— KOHTPOJIbHAsI CyMMa — 3aKJIIOUYUTEIHbHOE IByXOaWTHOE TOJIe KaJipa, COAeprKaIlee IUKINIECKYIO
KoHTposbHYI0 cyMMy CRC-16 Bcex npenpiaymux moseii kaapa. KoHTponbHast cymMmMma 3aBepiaeT Kak Kaap
3ampoca, Tak U OTBETA U UCIIOJIB3YETCS IPUHUMAIOIIECH CTOPOHOH ISt KOHTPOJISL IPUHATON MH(OPMALUH
Ha mpeaMmer oOHapyxenus ommOok mepenadun. CRC moGamnsercss K COOOMICHUIO MOCIEAHUM IIOJIEM
MJIQIIIUM OalTOM BIIEpeI.

4.2 ®opmat kaxxaoro OaiiTa ykaszan B Tadbmuie K.2.
Taonuma K.2

XapakTepucTHKa 3HaueHmne
Cuctema konupoBanusi | 8-OuToBas ABOWYHAs, IIECTHAIIIATEPUYHAS
Crapr Out 1 crapt 6ur
Yucao OUT Ha CUMBOJI 8 OUT JaHHBIX, MIIAJIIIUM 3HAYAIIUM Pa3psiioM BIEpe
YeTtHOCTH 1 OuT yeTHOCTH MM O3 OUTa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHUM
Crom 6ut 1 wnu 2 cTONOBBIX OMTA, B 3aBUCUMOCTH OT TpeOOBaHUM

Coo01ieHre HaYMHAECTCS ¢ HHTEpBaJia THIIIMHBI PABHOT'O BPEMEHU Tepeaadn 3,5 CUMBOJIOB MPHU TAaHHOU
CKOpOCTH nepefaun B ceTH. [IepBbIM mosieM 3aTeM nepenaeTcs aipec yCTpoicTBa.

Bcenen 3a  mocnenHuM  mepenaBacéMbIM  CHMBOJIOM — TakKe  CIEAYyeT WHTEpPBal  TUIIUHBI
MPOJOIKUTENFHOCTEIO He MeHee 3,5 cumBoiioB. HoBoe cooOleHre MOXET HAaYMHATHCS IOCNE STOTO
nHTepBana. Opeiim cooO1IeHNs epeacTcss HEMPEPHIBHO.

Ecnu uHTEpBan TUIIUHBI MPOIOKUTENLHOCTIO 1,5 CHMMBONIa BO3HUK BO Bpems mepenaun (peiima,
MIPUHUMAIOIIEE YCTPOHUCTBO 3aKaHYMBAET MIPUEM COOOIICHHS M CICTYIONTNI OalT OyaeT BOCIPUHST Kak
HAyajo CIEAYIOIIEro COOOIICHNUS.
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5 Pacyer KOHTPOJIbHOI CYMMBI H BO3MOKHbIE OIINOKH

5.1 Bo Bpemsi oOMeHa JaHHBIMH MOTYT BO3HUKATh OIIMOKH JIBYX THIIOB:

— KOMMYHUKAIIMOHHBIC OIIMOKH, CBSI3aHHBIC C UCKAXKCHUSIMHU MPH Tiepeaade (TpaHCIOPTUPOBKE)
JTAHHBIX;

— OMMOKY PYHKIMOHUPOBAHHMSL.

5.2 KoMMyHHKalMOHHBIE OMIMOKH OOHAPY>KUBAIOTCS MPH IMOMOIIM (PpEeMOB CHMBOJIOB, KOHTPOJIS
YETHOCTH U LUKINYeCKOW KOHTpodbHOU cyMMbl CRC-16. [Ipu oOHapyxeHUH 000N M3 3TUX OMUOOK
COOOIIICHUE CUMTAETCS HEAOCTOBEPHBIM M B cirydae npuema ero SLAVE, otBer He Bbimaercsa. B atom
cryqae MASTER, He monmyuuB 3a ycTaHOBJIGHHOE BpEMSI OTBET, CUUTACT COOOIICHHE HE MepelaHHbIM U
MO3KET OPraHU30BaTh MOBTOPHYIO Mepeaauy, 11M00 NpeAnpuHsITh APyTrue AeHCTBUS.

5.3 KouTposnbHasi cymma paccuuThiBaeTcss cTaHmaptHeiM Juist Modbus cmoco6om. Pesynbrar
BBIUMCJICHUS TIEPEAAETCS B JIMHUIO CBSI3U, HAUMHAS C MJIAJIIEro oaira.

6 IIpumep Boruncienusi CRC-16 nisi coodmenusi:

6.1 3anmonHuTh 3HaUeHHE 16-pazpsaHOro peructpa «1».

6.2 IlpousBectu onepanuro «uckiarodaromee MJIM» nepeix 8 6ut (rmepsoro 6airta) co cTapiiumMu
paspsaamu (ctapimuM 6aiitom) 16-paspsaaHoro peructpa. Pesynbrat momectuts B 16-pa3psaHblii peructp.

6.3 CnBunyTh 16-pa3psaHbi perHCTp HA OJUH OUT BIIPABO.

6.4a Ecnu BeIABUHYTHIN OUT = «1», TO mpousBecTH onepanuto «uckirovaromee Uy 16-pa3psaHoro
peructpa ¢ nosuHomoM 1010 0000 0000 0001. Pezynbrat nomectuTs B 16-pa3psaHblil peructp.

6.4b Eciiu BeLIBUHYTHII OMT = «0», TO Mepexo1 K MyHKTY 3.

6.5 TIloBTOpuTh MyHKTH 3—4 BOCeMb pa3 (CABHHYTH BECh OAMT).

6.6 IlpousBectu omepanuto «uckiaovaromee WJIN» cnemyronmx 8 o6ut (cnemyromuii 6ailt) co
cTapmMu paspsgamu (crapmmm Oaditom) 16-paspsgHoro perucrpa. Pesymprar momectuts B 16-
pa3psAHBINA PETUCTP.

6.7 TloBTOpUTH MyHKTHI 6.3—6.6, MOKa HE 00PaOOTAIOTCS BCE COOOIICHUSI.

6.8 Copepxumoe 16-paspsaHoro peructpa — uckomoe 3Hauenne CRC-16.

@dparMeHT NPOrpaMmbl, HCIOJIb3YEeMOM VISl pacdeTa KOHTPOJIbHOH CyMMBbI
//Bbixoa n3 nporpammbl — cymma CRC-16, koTopasi nepegaeTcsi B IMHUIO CBA3K //HaunHas ¢
mMnaguwero 6anta
/[*mas - ykasaTenb Ha MaccuB MHdOopmaLmm
/I dl - pnnHa maccuBa
unsigned short int RUNCRC (unsigned char *mas, int dl) {
unsigned char *ab, rabb;
inti, j;
unsigned short int Rc;
void *av;
av=&Rc;
ab=av;
Rc=0xFFFF;
for(i=0; i< dl; i++) {
rabb=masi];
ab[0]= ab[0] ~ rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc ” OxA001;
} else {
Rc=Rc>>1;
}

[Iponomxenne npunoxenus K
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}
return(Rc);
}
—— S— I
unsigned int AnswerModbusSlave(char cCmdl[], int Len)
{

unsigned int h,[;

h= RunCRC (cCmd,Len);

I=h&0xff; h=h>>8;

h=h&O0xff;
cCmd[Len]=l;
cCmd[Len+1]=h;

return(l+256*h);
}

®dparMeHT NPOrpamMmMbl, HCIIOJIb3yeMOH VISl pac4yeTa KOHTPOJbHOM CyMMBbI
(Tabau4HbIA c110Cc00)

Hpe,[[J'IO)KeHHHﬁ CHOCO6 moagcueTa KOHTpOJ'IBHOfI CYMMBI UCTTOJIB3YCTCA IS SKOHOMUH BPEMCHHU.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
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0x00, OxC1, 0x81, 0x40, Ox01, OxCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41,
0x01, OxCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40

|5

[* CRC16 Table Low byte */

static char CRC16Lo[] = {

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, OxC7, 0x05, 0xC5, 0xC4, 0x04,
OxCC, 0x0C, 0x0D, OxCD, 0Ox0F, 0xCF, OxCE, OxOE,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xCS8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A,
Ox1E, OxDE, OxDF, Ox1F, 0xDD, 0x1D, 0x1C, 0xDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6,
0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10,
OxFO0, 0x30, 0x31, OxF1, 0x33, 0xF3, 0xF2, 0x32,
0x36, OxF6, OxF7, 0x37, OxF5, 0x35, 0x34, OxF4,
0x3C, OxFC, 0xFD, 0x3D, OxFF, 0x3F, Ox3E, OXFE,
OxFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXES8, OXE9, 0x29, OXEB, 0x2B, 0x2A, OXEA,
OXEE, Ox2E, 0x2F, OXEF, 0x2D, OXED, OXEC, 0x2C,
OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO,
OxAO0, 0x60, 0x61, OxAl, 0x63, 0xA3, 0xA2, 0x62,
0x66, 0xA6, OXA7, Ox67, OXA5, 0x65, 0x64, 0xA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OX6E, OXAE,
OxAA, Ox6A, 0x6B, OXAB, 0x69, 0xA9, 0xA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, Ox7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, OxBD, OxBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, OxB1, 0x71, 0x70, OxBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, Ox8F, Ox4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

|3

unsigned GetCRC16(unsigned char *puchMsg, int DatalLen)

{
unsigned Index; /* will index into CRC16 lookup table */

CRCHi = OxFF; /* high byte of CRC16 initialized */

CRCLo = OxFF; /* low byte of CRC16 initialized */

while (DataLen--){
Index = CRCHi ”* *puchMsg++; /* calculate the CRC16 */
CRCHi = CRCLo * CRC16Hi[Index] ;
CRCLo = CRC16Lo[Index] ;
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return ((unsigned)CRCLo << 8 | CRCHi) ;

}

I mmmmmmmmm e s 1

unsigned int  AnswerModbusSlavet(char cCmd][], int Len)
{

unsigned int h,[;
h=GetCRC16(cCmd,Len);
[=h&0xff; h=h>>8;
h=h&O0xff;

cCmd[Len]=l;
cCmd[Len+1]=h;

return (I1+256*h) ;

}

[Ipumep 3ampoca ¢ KOHTPOJIIBHOW CyMMOM

Hmsa nonsn (Hex)
AJlpec MOTYUHEHHOTO 02
OyHKIUA 03
HavanpHbIii afpec CT. 00
Hauansaerii agpec mi. 00
Kon-Bo perucrpos cr. 00
Kou-Bo peructpoB mit. 05
KonTponbHas cymma M. 85
KoHTpoibHast cymMMma CT. FA

7 CooOuieHus 00 oMIMOKAX

7.1 Jlns cooOmienuii 00 omunbkax Gpynkunonuposanust Modbus mpemgycmarpuBaer, 4To yCTpOCTBa
MOTYT OTCHUIaTh OTBETHI, CBUACTEIBCTBYIOINE 00 OMMOOYHON cuTyanuu. [Ipu3HakoM TOro, 4TO OTBET
COZIEPKUT cooOIIeHHEe 00 oIMOKe, SBISETCS YCTaHOBJIEHHBIN B 1 cTapmmii OUT Koj1a QyHKIMH (KOMaHIbI).
[Ipumep Takoro oTBeTa ¢ ONMMCAHUEM MOJIEH IPUBEACH HUXKE:

Taonuma K3
CerteBoii azipec Kox xomaasl Kox ommOxn CRC-16
01 81 02 Cl 91

MoryT OBITH OTIPaBIEHBI OTBETHI, UMEIOIINE CIIETYIOIINE KObL:

Taonuma K4

oulfp?élxn Ha3Banue KommenTapuit
01 HepelictButenbHas GyHKIMS Henonyctumeiii Homep @ynknmu B SLAVE
02 HenelicTBUTENBHBIN aipec JaHHBIX | 3alpONIeHHBIN aIpeC HEKOPPEKTHBIN
03 HenelictBurenbHOe 3HaUeHNE YKa3aHHOE 3HAYEHUE JAaHHBIX HE MOAIEPKUBACTCSA B
JaHHBIX SLAVE
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8 Komanabl nporokosa Modbus

8.1 IIporpammHOe oOecriedeHre MpeoOpa3oBaTeNsl TABICHHUS MOAJICPKUBACT TPU KOMAHIBI W3
CTaHIapTHOTO MOAMHOKECTBa KoMaH 1 mpoTokosa Modbus.

B mpumepax st Kaxaoi KOMaHABI TepBas TaONMWIla MOKa3bIBa€T COCTaB 3alpoca, BTOpas —
MPABWJIBHOTO OTBETA. 3HAYCHHMSI IOJKHBI OBITH OIMKMCAHBI B IIECTHAIIATEPHYHON CHCTEME.

OnHOOUTHBIE 3HAYCHUS 3aIMOJHSIOT OAWTHI OTBETA C MIIAAIINX OMTOB, HAYMHAS CO 3HAYCHUS MIEPBOTO
3anpormeHHoro aapeca. OcraBiirecs: OUTHI 3aITOJIHEHBI HYJIAMHU. 16-pa3psaHbie 3HAYCHHS JOKHBI ObITH
MoCNIaHbl ctapmuM OaiitoM Briepen. l{uknudeckas konTpoibHas cymma CRC-16 mepenaercst mumaammm
OaiiToM BHIEpE/I.

8.2 UreHue coCTOSIHMS PErHCTPOB XpaHeHUs (l6-pa3psaHbIX IIETOYHCICHHBIX TEPEMEHHBIX )—
bynkims 03h.
3anpoc, noceuika ycrpoiictea MASTER:

Taobaxumga K5

CereBoit Kon Howmep niepsoro Huco peructpoB uist
CRC-16
aapec | gynkum perucTpa yreHust (N)
CTapIMi | MIAQQIIMK | CTapmui MJIa AN MJIaAIHAN CTapIIAN
01 03 . . . . . o
Oaiit OaiiT OaiiT OaiiT OaifT OaifT
Ortgert, noceika ycrporictea SLAVE:
Tabnuma K6
CereBoii |Ko Hucno
ADeC b i}( - OalT B Jannbie (Nx2 GaiT) CRC-16
P YHII OTBETE
3HauyeHUs 3HaveHUs
01 03 Nx2 1-ro peructpa N-rovperI/ICTpa __{Mnamumi | crapunaii
. MIL. CTapIINii | MIaamui OaiiT Oalit
CT. OaliT . . .
OalT OalT OalT
8.3 Urenwue craryca ycrpoiictBa — ¢ynkuus 07h.
3ampoc, moceuika ycrpoiictea MASTER:
Taonuma K7
CeteBoii anpec Kon dyukmmm CRC-16
01 07 ML Gaiit | cr. Gaiir
OrtBer, nockuIKa ycrpoiictBa SLAVE:
Taonuuma K8
CereBoll azipec Kox ¢pyskumn baiit craryca CRC-16
01 07 X ML Gaiit | cr. Gaifr
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8.4 M3MmeHeHHEe COCTOSIHUSI PETHCTPOB XpaHeHUs (16-pa3psaHbIX LETOYUCICHHBIX MEPEMEHHBIX) —
bynkius 10h.

3anpoc, noceuika ycrpoiictea MASTER:
Tabnumma K.9

. Kon-Bo
CerteBoii Yucno peructpon N
Kon ¢pyukumu | Homep nepBoro peructpa 3aMMChIBAEMBIX OalT
azpec qutst 3amucu (N) (2xN)
Crapumuit | Muagmmii | Crapmmit | Muagmmit
01 10 . . . N
OaiT OaiiT OaiiT OaiiT
Tabnuma K.10
3anuceiBaeMble aHHble (N*2 6aiiT) CRC-16
3HavYeHUS 3HavYeHUs
1-ro peructpa N-ro peructpa MJIQIIIANA OalT cTapunii 0anuT
CT. OalT MJI1. OalT cT. OalT | MJI1. OalT
Ortgert, noceika ycrporictea SLAVE:
Tab6bnuma K.11
CereBoii |Kon Howmep Koi-Bo 3anmcanHbIxX CRC-16
aapec byHKIIH TIEPBOT'O PETUCTpa peructpos (N)
Crapmmii | Mnagmuit | Crapumit | Muaammit | Munagmmii Crapmuii
01 10 . . . . N .
OaiiT OaiiT OaiiT OaiiT OaiiT Oaiit

[[aTLII/IKI/I MNOAACPIKUBAOT KOMAaHAY 3aIlyCKa I/ISMepeHI/Iﬁ 10 O6H.I€C€T€BOMy aapecy 0.

8.5 ®opwmar nepenavn TaHHBIX

Bool — noruueckast mepemennast, (1 1BonunsIii paspsn). [lepenaércs B 11000M OUTE perucrpa.

Byte — uucno B auamazone ot 0 10 255 (8 IBOMYHBIX pa3psIoB).

Char — cumBon B koaupoke ASCII (8 aBomunbix paspsao). Ilepemarorcs B mutaimieM Oaite
perucrpa.

Word — B auanazone ot 0 10 65 535 (16 1BOMYHBIX Pa3psAIOB).

Int — 3HakoBoe 1eT0e Yrcno B quana3zoHe oT —32 768 no 32 767 (16 ABOUYHBIX pa3psIoB).

Crapmmii — 16-if pa3psa onpexnensier 3Hak yucna (0 — moyoXuTenpHOe, 1| — OTpUIaTEeNBHOE).
Crapmmii 6aiiT nepenaércs B crapiieM OaiiTe perucrpa, MiIaJIuid B miaameM Oaiite (1o cTaHIapTy
Modbus).

Float — umciio ¢ ruiaBaromeii Toukoii B quamnasone ot 1,5x107% mo 3,4x 10%8 (32 nBom4HBIX pa3psjia).
CootsetcTBYyeT MekayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHON mNepeaaroTcs OT CTapliero K MiIajlieMy, T.€. MEpBbIA IepenaBaeMblii OalT
COJIEPKUT TMOKa3aTellb CTENEHH YUCIIa, CIEAYIOMUNA — cTaplInil 0allT MaHTHUCCHI, 3aT€M, COOTBETCTBEHHO
— CpeAHHI U M 0alThl MAHTHUCCHI.

[Tpumep:

OTBeT MOYMHEHHOTO YCTPOMCTBA C ajipecoM | Ha koMaHay uTeHus nepeMeHHol Tuma float (umeroreit
necaTuIHOe 3HaueHue paBHoe MuHyc 15,94 unmn C17F0A3D (float)) naxomsimieiics B peructpe 0x07.

Ums nons 3nauenue
Anpec noTYMHEHHOTO 0x01
OyHKIHS 0x03
CuéTunk OaiT 0x04
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Hannsie (peructp 0x07) cr. 6aiiT 0xC1
Hannblie (peructp 0x07) M. GaiiT OX7F
Hannsie (peructp 0x08) cr. 6aiiT Ox0A
Hannbie (peructp 0x08) M. GaiiT 0x3D
KontponbHas cymma ct. 6aiT 0x31
KonrponsHast cymma mit. 0aiT 0x66

9 Onucanue KOMaH/
9.1 Omucanue peructpoB npeodpaszopareins sepcun 2.0

9.1.1 Onucanue perucTpoB, AOCTYIHBIX MO YTECHUIO M 3aIHCH, COXPAHIEMBIX B SHEPrOHE3aBUCUMOM
MaMsTH, MpuBeieHo B Tabnuie K.12
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namsITH
Adpec Anpec Gaiita Onucanue U IOMyCTUMOE 3HaUeHHue OaiTa
perucTpa
Yacrora npeoOpazoBanust AL
Crapmuii 0-8Tn
OailT 1"-16 '
0000h 232 '
Munanmmit Anpec ycrpotictBa B untepdetice csszu (01h...FFh)
OaiT
Crapummii Howmep BHyTpeHHEr0 nuanazona
OailT (A1 MHOTO/TMATIA30HHBIX )
Pa3mepHOCTH BBIXOAHOW BETHMUMHBI
— 0 — % ot BepxHero npenena u3MepeHui
—1—1Tla
oot Muaammi ~2—«lla
6211‘/’1TIL —3—MiIla
— 4 — krc/em?
— 5 — MMHQ (MUILITUMETPBI PTYTHOTO CTOJI0a)
— 6 — MH20 (MeTpbI BotHOTO cTOJI0A)
— 7" — eMHUIBI TI0JIH30BATENS
[ocTosnuas nemndupoanus. 3Hauenus 0 —4.
0" — 6e3 nemnduposanus; 1 —a=0,5; 2—a=0,9;
3—a=095 4—a=098
Crapuumii Sout n = Sout n-1 ¥ o+ 1n* (1 - )
OaiT
0002h r7ie Sout n — 3HAYCHUE BBIXOJTHOTO CUTHAJIA N IHKIIA;
Sout_n-1 — 3HaUEHUE BBIXOHOTO cUTHAaNA N-1 1muKIIa;
In — u3BMepeHHoe 3HaueHue N IUKJIIA;
0. — K03 UIHMEHT QUIbTpA.
Mnannmi
Gaiit Pe3zeps
CkopocTb 00MeHa 10 JIUHUU CBS3H, OO
Crapmuii 0—1200; 1— 2400; 2 — 4800;
OaiiT 3" — 9600; 4 —19200; 5 — 38400;
6 — 57600; 7 — 115200
0003h :
[Tapurer
Munagmuit 0" — yeTHOCTH
OaiiT 1 — HeyeTHOCTH
2 — OTCYTCTBUE MApUTETA, 2 CTOMOBHIX OUTA
0004h Pezepn
000Fh P

3Ha‘{CHI/I$I, YCTaHAaBJIMBACMBIC TIPU HeKOppeKTHOﬁ 3aIlMcCu B pCrucTp
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9.1.2 Onucanue peructpoB O3V, TOCTYITHBIX 10 YTCHHUIO U 3aIMCH, TpuBeeHO B Tabnuie K.13.

Taounumua K13 — Perucrpst O3V, 10CTYIHBIE 0 YTEHHUIO U 3aITUCH

Anpec AHP cc Omnwucanue U JOMyCTUMOE 3HaUeHHE Oaiita
perucrpa Oaiita
0010h 001Bh Peseps
001Ch 001Dh Bennunna KoppeKiuu napamerpa (4ucio ¢ IIaBarolieil 3ansToi)
001Eh Peseps
001 — ycTaHOBKa HIKHETO 3HAYCHHS PABHBIM HYIIIO;
003 — xoppekius HIKHEro 3Hadenus, B % o BIIU, na Benuuuny,
panee 3anucannyo o agapecy 001Ch...001Dh;
Crrapumii 004 — ycraHoBKa BepXHET0 3HaueHus, coorBeTcTBYoMIEero 100 %
001Fh . BIIU;
Oaiit .
008 — 3amyck u3MepeHuit;
00Ch — koppekiust BepxHero 3HaueHus1, B % o BIIU, Ha Bennuuny,
panee 3anmucanuyio 1o aapecy 001Ch...001Dh;
< 010h — Bo3BpallleHHE 3aBOJICKHX HACTPOCK
Anpec AHP cc Onwucanue U JOMYCTUMOE 3HaUeHHE Oaiita
perucrpa Oaiita
IToBTOpHAs HHHMIIHAIK3AIUS AaTYnKa. 3anuck Oaiita 005Ah mpuBenéT K
Y E— cOpOCY MUKPOKOHTPOJUIEpA, ITOCIIC YeT0 3HaYeHUE OyIeT OOHYIICHO.
001Fh Saii Komanna ucrosns3yercs ocie U3MEHEHHS PETUCTPOB, PACTION0KEHHBIX

no axpecam 000h...00Fh, st Toro, yToObI 3anucanHas HHGOpMALUs
00pabaThIBaIaCh MUKPOKOHTPOJLIEPOM (0€3 BBIKIIOUYCHUS TUTAHUS )

9.1.3 Onucanwue peructpoB O3V, 1OCTyNHBIX 10 YTEHUIO, puBeieHO B Tabnuie K.14.

Taobnauna K.14 — Peructpet O3V, 10CTynHbIE 10 YTEHUIO

Anpec Anpec Gaiita Omnucanue U JONyCTUMOE 3HaueHue Oaiira
peructpa

0020h Crapuuii 6ait Kon ycrpoticta. 3Hauenue 11h
Muaammii Gaift 3aB0/ICKOM HOMEp YCTpOMCTBa, cTaplInii GaiT
Crapuuii 6ait 3aBOJICKOIl HOMEp YCTPOICTBa, CpeTHUIN OANUT

0021h 3aBO/ICKOM HOMEp YCTpoicTBa, MIIaAIINHi GaiT
Munammmii 6ait 3aBOJICKOI HOMEp yCTPOMCTBA BRIYHCIAETCS 1O (hopmyIie:

N = 65536xHi+256xMID+Lo

0022h Crapuuii 6aiit Bepcus 10, kog ASCII, mepsslii cuMBOI
Muaamwuit 0aiT Bepcus 110, kog ASCII, BTopoii cumBon

0023h Crapumii 6aift Bepcus I10, kog ASCII, Tpetuii cumBoa

Munamgmmii 6aiT

Bepcus I10, kon ASCII, yeTBEpThIii cHMBOIT

0024h... 0025h

Co crapmiero Oaiita

Bepxuuii npenen uzmepenus, [la (uucno c nuaaromieil 3ansToin)

0026h

Crapumii 6aift

Peructp craryca.

— 0 — nmaTuuk paboTaeT HOpMaIbHO

— 1 — meperpy3ka no gasnenuto (6onee 120 % BITN)
DTOT perucTp Takke MO>KHO IPOYUTaTh KoMaHa0i 07h

Moammmii OanT

00h — usmepenuit Het, 08 — uayT U3mepenus, 10h — usmepenus
3aBepIICHBI

0027h...0028h

Co crapmero Oaiita

3HavYeHHE BBIXOJHOTO CHTHAJA B YCTAaHOBJICHHBIX EIUHUIIAX
(4ucro ¢ nuaBaruel 3aniaTomn)

002%h... 002Ah

3HaueHue TeMIepaTypbl U3MEPSEMON cpebl (YHCIIO C MaBaroIlei
3aIsToN)

002Bh... 002Ch

Peseps
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9.2 ®opwmar Bepcuu 110

Bepcus 2.0 0x20 0x32 0x30 0x20
9.2.1 TIpeobpazoBanue uncna ¢opmara |EEE754 B necATHYHBIA BUII OCYIIECTBIISCTCS CIEAYIOIIUM
obOpazoM:

1) Coxpanenue crapiiero oura 1 Oaiita (3HaKa 4ncia);
2) Casur 1-ro u 2-ro 6aiiToB Ha 1 MO3KIIMIO BJIEBO /IS IMOJIyYeHHUs B 1-M OaiiTe moKas3ares CTCIEHH;
3) Cupur 2-ro Oaiita BpaBo Ha 1 OUT ¢ YCTaHOBKOM CTapIiero Oura;
4) IpeobpazoBanue 2—4 6AlTOB B IEJIOC
baiit 2 X 65536 + baiit 3 % 256 + baiit 4;
5) YMHOKeHHE MMOTyYeHHON BeIUYnHbI Ha 2 B cTernenu (0ait 1-150) u BoccTaHOB/IEHHE 3HAKA YKCIA.

[Tpumep:
00000000h =0
3F800000h =1
C1CCCCCD =-25,6

9.3 Orpanunuenus nHGOPMAITMOHHOTO OOMEHA

9.3.1 IlpeobpazoBarenu oOecCEeUMBAIOT Tay3y IEpe]l HadajJoM OTBETa HE MeHee 3,5 Oait s
ckopocrei oomena 1,2—19,2 k6o wnm 1,75 mc muist ckopocteit 38,4—115,2 k6o.

9.3.2 MakcuMaibHOE KOJIMYECTBO PErHUCTPOB JJI OAHOW omepanuu urenus — 8 (16 6aiToB); 3amucu
— 4 (8 OaiiToB).

9.4 Anroputm pabOTHI C JATYMKOM MOHMKEHHOT'O YHEPTOTOTPEOICHHS

9.4.1 3anuck komangoit 0X10 3nauenne 0X0800 B komanaHOE ca0BO (aapec MODBUS 0x1F);
9.4.2 Oxumanue 65 Mc;
9.4.3 Omnpoc komanmoit 0X03 peructpa craryca (agpec MODBUS 0x26);

[Tonyuus oTBet Ha koManay 0X03 craryca, npoaHaIU3UPYHTE €ro.
Tabmuna K.15. Aranu3 3Ha4eHn OMTOB B cTapiieM 0aiiTe craryca

bur4 | bur3 Pesyibrar
0 0 WN3mepenuit He ObUIO, NOBTOPUTH anmroput™ c¢ m. 9.4.1 (ecnu curyanus
TIOBTOPSETCSI MOJIPSI/L TPU pa3a, TaTYUK HEHCIIPABEH).
0 1 Uepes 25 Mc OBTOPUTH aITrOpuT™ C 1. 9.4.3;
nepexoauM 1. 9.4.4.
1 0 W3mepeHnus 3aBepiieHbl

Ecnu npountan Tonbko craryc (1 cioBo mo agpecy 0X26), To €ro cCOCTOSIHUE HE U3MEHUTCS.
Ecnu npu 3ToM npounTansl 1aHHbIe (3 cioBa ¢ aapeca 0X26 wiu 2 cioBa ¢ aapeca 0X27), To
cTaTyc NpuHUMaeT 3HaueHue (0 — «u3MepeHuil He ObLIoY.

9.4.4 Cuwurath 3HaueHue P (anpec MODBUS 0x27) komanmoit 0X03.

9/080920
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