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Hacrosmee pykoBOACTBO MO 3KCIUTyaTallMl pacHpoCTpaHseTcs Ha mpeoOpa3oBaTenu AaBlICHUS
m3mepurenbibie C/AB ¢ 1udpoBbIM BBIXOAHBIM cuUTHaJIOM ¢opmara RS485 (B mambpHeiimem —
npeoOpa3zoBarenn), COAEPKUT CBEICHUS 00 YCTPOWCTBE M TpHUHIUIE PabOTHI TpeoOpazoBaresnei,
TEXHUYECKHE XapaKTePUCTUKU M JApPYTHe CBEACHUS, HEOOXOAWMBIC IJsl MPAaBUIBHON SKCIUTyaTalluu
(ucmonb30BaHMs, XPAHEHUS U TEXHUYECKOT0 00CTy>KUBaHHUs) IpeodpazoBaTeiei.

[Tpeobpazosarenu CJ/IB-EX oTHOCSTCS K 000pynoBanuto rpynmsl || u nmpenHazHaueHs! s paboThI
BO B3PBIBOOIACHBIX YCJOBHSIX C BHJOM B3PBIBO3AIIUTHI «HUCKpOOE30IMacHas 3JIEKTpHYECKas Ienb 1» U
mapkupoBkoi B3pbiBo3aiuThl «0EX ia I1C T5 Ga X» unun «OEX ia 11IC T3 Ga X».

[IpeobpazoBarenu CJIB-EX ¢ mapkupoBkoit B3pbiBozamuThl «0Ex ia IIC TS5 Ga X» moryrt
npumensaTbest cormacao TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u npyrux HOpMaTHBHBIX
JOKYMEHTOB, PErjJaMEHTHPYIOMIMX MPUMEHEHHUE 3JIEKTPOOOOPYIOBaHUS BO B3PBIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BBIBATHCS B3pbIBoonacHble cmecu kareropuu 1A, 1IB, IIC rpynm T1 — TS.

[IpeobpazoBarenu CJIB-EX ¢ mapkupoBkoit B3pbiBozamuThl «0Ex ia IIC T3 Ga X» moryt
npumensaTbest cormacao TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u npyrux HOpMaTHBHBIX
JOKYMEHTOB, PErjaMEHTHPYIOMIMX MPUMEHEHHUE 3JIEKTPOOOOPYJOBaHUS BO B3PBHIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BBIBATHCS B3pbIBoonacHble cmecu kareropuu 1A, 1IB, IIC rpynn T1 — T3.

[Tutanue mpeoOpa3oBareneil AOMHKHO OCYLIECTBIATHCS OT OapbepoB OE30MACHOCTH, OJIOKOB C
BBIXOJHBIMU HUCKpoOe3omnacHbpiMU TernsiMu ¢ mapamerpamu: Ug < 5,0 B, lo < 100 MA, Co > Cj + Ck,
Lo > Li + L, umeromux cepTu(uKaT COOTBETCTBUS.

3Hak «X», cIeayoLUuil 32 MapKUPOBKOH B3pbIBO3alIUTHI IpeoOpazoBateneil C/IB-Ex, o3navaer:

- MOHTaK U DKCIUTyaTalus peodpa3oBaresieil JOKHBI UCKIII0UaTh HarpeB JIEMEHTOB KOHCTPYKIIUU
npeoOpa3oBaresieil BhIIIE TEMIIEPATyphl, JOIMYCTUMOW sl AJIEKTPOOOOPYJOBAHUS COOTBETCTBYIOIIETO
temneparypaoro kiacca no 'OCT 31610.0;

- MOAKJIIOYAaeMble K IpeoOpa3oBaTesiiM HCTOYHUK MUTAHUS WM JPYrHe 3JIEKTPOTEXHUYECKUE
yCTpOMCTBA MOMKHBI UMETh HCKpoOe3omacHblie snekTpuueckue nenu no ['OCT 31610.11, a ux
uckpoOe3onacHele mapaMeTpbl (ypOBEHb HCKpPOOE30MacHOM 3JIEKTPUYECKOM Lenu MW MOArpyIna
000py10BaHus1) JOJKHBI COOTBETCTBOBATH YCIOBUSIM IPUMEHEHHUS IIpeoOpa3zoBaTeieil BO B3phIBOOIACHON
30HE;

- MIpU JKCITyaTanuu B 30He kiacca 0 mpeoOpa3oBaTenn HEOOXOAUMO 00eperath OT MEXaHHUYECKHUX
yAapoB BO n30exaHue 00pazoBaHus GPUKIHUOHHBIX UCKD;

- B3pbIBO3alIUTa IpeoOpa3oBaTesiel obecreunBaeTcs Mpyu MaKCUMalbHOM JIaBJICHUU B MarucTpay,
HE TPEBBIIIAIONIEM 3HaYEHUS, TOMYCTUMOTO JUIsl JTaHHOW MOJIENH IpeoOpa3oBaTels.

Hns skcrutyatanuu npeodpasoBareneit CJIB-EX nomyckaercs mepcoHasn, 03HAKOMMBILIHICS ¢
HACTOSIIIIUM PYKOBOJICTBOM IO JKCIUTyatanuu, rimaBor 7.3 I1YD, rmasoit 3.4 IITIDII, TIOTIY,
I'OCT IEC 60079-17.

[Ipeo6pazosarenu CIAB-EXP oTHOcATCs kK 000pyoBanuio rpynmnsl | v npeaHazHadyeHbl A1 paOboThI
BO B3PBIBOOIACHBIX YCIOBHUSX C BHIOM B3PBIBO3AIIUTHI «HCKPOOE30IacHasi 3JIEKTPUYECKas 1enb 1» U
MapkupoBkoii B3peiBo3amuTel «PO Ex ia I Ma X» B moa3eMHBIX BBIpA0OTKaxX IIAXT U UX HA3E€MHBIX
CTPOEHUSIX, ONACHBIX [0 PYAHUYHOMY Ia3y U MbUIH.

[Turanune mpeoOpa3zoBarenell MOHKHO OCYIIECTBISATHCA OT OaphepoB OE30MaCHOCTH, OJOKOB C
BBIXOJHBIMU HCKpoOe3omacHbiMU TiemsiMu ¢ mapamerpamu: U <5,0 B, 10 <100 mA, Co>C;j+ Ck,
Lo > Li + Lk, umeromux ceptuukar COOTBETCTBUS.

3HaK «X», clenyromuil 3a MapKUPOBKOM B3phIBO3AIIUTHI TpeoOpazoBareneit CIAB-ExP, o3nauaer:

- MOAKJIIOYAaeMble K MpeoOpa3oBaTesiiM HCTOYHUK MUTAHUS M JIPYTHE 3JIEKTPOTEXHUYECKUE
yCTPOMCTBA MOMKHBI WUMETh HCKpoOe3omacHblie snekTpuueckue nenu no ['OCT 31610.11, a ux
MCKpOOe30macHble mapaMeTpbl (YpOBEHb HMCKPOOE30MacHOM JJIEKTPUYECKON Iemd | TMOArpyIa
000py/10BaHUs) JOJKHBI COOTBETCTBOBATH YCIOBUSIM PUMEHEHHUS peoOpazoBaTesieil BO B3phIBOONACHOM
30HE;

- IIPH 3KCIUTyaTaluu B 30He kiacca 0 nmpeobpa3oBarenn HEOOXOIUMO oOeperaTb OT MEXaHUYECKUX
yAapoB BO n30exaHue 00pazoBaHus GPUKIUOHHBIX UCKP;

- B3pbIBO3amuTa mnpeodOpasoBareneid CJ/IB obecneunBaeTcss Mpu MakCUMalbHOM JaBJICHUH B
MarucTpaiy, He MPEeBbIIA0IIEM 3HaYeHUS, JOIMYCTUMOTrO JJis JaHHON MOJIENH Mpeodpa3oBaTesl.

s skcmumyataruu  npeodpasoBareneid C/IB-EXP momyckaercst mepcoHaln, 03HAKOMUBIIUHCS C
HACTOSIIIUM PYKOBOJICTBOM 10 KCIUTyaTanuu, rinasout 7.3 I1Y3, rnasoii 3.4 [ITO3I1.
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[IpeoGpa3zoBareny B3phIBO3AMUIIEHHOTO UCTIOJHEHHSI COOTBETCTBYIOT KOMIUIEKTY JTOKYMEHTALUU
AI'BP.406239.001-03 wumu  AI'bP.427.00.00, TtpeboBanusim I'OCT 31610.0, T'OCT 31610.11,
I'OCT IEC 60079-14, rnase 7.3 I1Y3, 'OCT 12.2.007.0, TOCT 12.2.0083.

[IpeoOpa3oBarenn BBIMYCKAIOTCS, B 3aBUCHUMOCTH OT HCIOJHEHHUS, OJHOINPEICIbHBIMU U
MHOTOMPEIEIbHBIMHU.

IIpy BbIIyCKE M3rOTOBUTEIEM  XApaKTEPUCTHKA  BBIXOJHOTO  3JIEKTPUYECKOTO  CHUTHaJa
npeoOpasoBareneil HacTpauBaeTcs Ha BepxHuil npezaen uzmepenus (BII) B cooTBeTCTBUY C 3aKa30M.

3nayenue BIIU BeiOupaercs no crangaptHomy psiny nasieHuit [OCT 22520 uiau B COOTBETCTBUH €
3aka3oM BbIOMpaetcs 3nadenue BIIM, oTnnyaromeecs ot cTaHAapTHOTO.

[Ipumep 3amucu 0O0O3HAYEHHST MHOTONPEAEIBHOTO Ipeodpa3oBaresis NHpU €ro 3aka3e U B
JOKYMEHTAIUH JIPYTOi MPOIYKIUH, B KOTOPOIl OH MOXET ObITh IPUMEHEH:

[IpeoOpaszoBarenb OOIMIETTIPOMBIIUIEHHOTO UCTIOIHEHUS, JUIS U3MEPEHUs U30BITOYHOTO JAaBICHUS C
BepxHUMU Tipeaenamu u3mepenus 1,0 (0,6, 0,4) Mlla, MHOTOIIpEACIBHBIN C aBTOMAaTUHYECKUM BBIOOpOM
MpeJesioB U3MepeHusi, ¢ HU(POBBIM BHIXOAHBIM curHasioMm RS-485, ¢ mudposemM OB, kmumarnyeckoro
ucnionHeHus Y XJI kareropun pazmemnienus 3.1, Ho /1t pabOTHI K TEMITEpaType OKPYIKAIOIICH CPEIbl OT
munyc 40 °C no mmoc 80 °C, mpenen JOMyCcKaeMOro 3Ha4Y€HUs! JOMYyCKaeMOW OCHOBHOM MOTPEIIHOCTH
+0,25 %, npenen 10mycKaeMoro 3Ha4€HHs AOIMOJHUTENIbHON TeMiiepaTypHoi norpemtHoctu £0,1 %, co
mryuepoM tuna M20x1,5, 6e3 ungukatopa, ¢ coexuHutesneM tuna DIN 43650A, rpynna
nelieBnaro3amuTel [P65, ¢ HanpsokenneM nutanus ot 3 10 3,9 BOIbT, CO BpEMEHEM YCTaHOBKU BBIXOIHOTO
curHaia Mesnee 100 mc, marepuan MeMOpaHbl U MOJIOCTEH, KOHTAKTUPYIOLIUX C U3MEPSIEMON Cpesjod —
TUTAHOBBIN CIUIaB — 0003HAYAeTCS:

CJIB-H-1,0-0,6-0,4-MA-RS485-DC312-0605-91-K00 AI'6P.406239.001TY

1 OIIMCAHHME U PABOTA

1.1 Ha3nauyenue

1.1.1 TIpeoOpa3oBarenu mpeaHA3HAYESHBI JJsI HEMPEPBIBHOTO H3MEPEHUs M INpeoOpazoBaHMs
JaBJIEHHUs aOCONIOTHOrO, M30BITOUYHOTO, PA3pEKEHUs, IaBICHUS-PA3pPEKEHUs, PA3HOCTH IaBICHUU U
TMJIPOCTATUYECKOTO JIaBJICHUSI HEUTPAJIbHBIX U arpeCCUBHBIX, ra3000pa3HbIX U KHUJIKUX cpell B IUPPOBOH
curHai Ha 6a3e uaTepdeiica RS485.

OO0nacTe NPUMEHEHUS: METPOJIOTHUECKUE CIIyKObl, aKKpEIUTOBaHHbIE Ha NPABO IOBEPKH U
KaJTMOPOBKU CPEACTB M3MEPEHHUs JIaBJIEHUS, CUCTEMbl aBTOMAaTHUYECKOTO KOHTPOJS, PEryJIupOoBaHUS U
yIpaBJIEHUS] TEXHOJOTMYECKMMM TPOLECCaMH Ha NPEANPHUATHAX Ta30BOM, MeTaJulypruuecKoi,
XUMHUYECKOH, MTUIIEBOM OTPACIISIX TPOMBIIIIIEHHOCTH.

1.1.2 [uamna3oH Temneparyp paboueil cpelbl Ha BX0J€ B TPUEMHUK JaBIeHUs peoOpa3oBaTeneil B
3aBHCHMOCTH OT UCHOJIHEHUs oT MuHYC 50 1o mmoc 125 °C.

1.1.3 Pabouast cpena ansi mpeoOpas3oBareiss — XUAKOCTU (B T.4. Macja, JWU3eIbHOTO TOILIUBA,
Ma3yTa, KepocuHa, O€H31Ha), TIap, Ta3bl, Mapora30BbIe U Ta30BbIE CMECH (B T.4. Ta3000pa3HbIN KUCIOPOI U
KHUCJIOPOAOCOepKalie razoBele cmecu) npu nasieHuu o 100 MIIa. PaGouas cpena He JODKHA
KPUCTAJIJIN30BaThCS WJIM 3aTBEP/IEBATH B IPUEMHUKE JIaBJICHUSI.

1.1.4 TIpeoOpa3zoBatenu otHocsaTcs K maaenusm [TKPTII (ITpuGopbl KOHTPONIS M peryIupoBaHUs
texHojorndeckux npoueccos 'OCT P 52931).

1.1.5 o ycrolHuMBOCTM K MEXaHHYECKUM BO3JEHCTBHSIM MpeoOpa3oBaTeNu  SBISIOTCA
BUOpoycToiunBbIMU U co0TBeTCTBYIOT 0 ['OCT P 52931 konctpyktuBHble ucnoianenust K00, K10, K20,
K02, K04, K14, K24 cootBeTcTBYIOT KiaccupukaiuonHoi rpynmne G2 u BO3IEHCTBHIO MHOTOKPATHBIX
MeXaHMYECKHX yJapOoB TIPH MUKOBOM 3HAYEHNH yAapHoro yckopenus 98 m/c? (10g) u amurensHOCTH 2-50
MC, ITpeoOpa3oBaTeIn OCTANbHBIX KOHCTPYKTUBHBIX UCIIOJHEHUH COOTBETCTBYET rpymie V2.

1.1.6 Tlo ycTOWYMBOCTH K KIIMMATHYECKAM BO3JICHCTBHSM ITPe0Opa3oBaTe B 3aBUCHMOCTH OT BUA
ucnonHeHus: coorBeTcTBYIOT o 'OCT 15150 rpynnam YXJI3.1, V2, T3, TB2, TB4, YXJI4.2, OM4, OMS5.

1.1.7 Ilo ycTolM4MBOCTM M MPOYHOCTH K BO3IACHCTBHIO TEMIEPATyp OKpYy)KaloIIeH cpeabl U
BJIQKHOCTH npeodpazoBarenu oTHocsTes K rpynmnam C1 mo 'OCT P 52931.
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1.1.8 IIpeobOpa3zoBarenu OTHOCATCS K U3ICTUSIM OJHOKAHAJIBHBIM, OJHO(DYHKIIMOHAIBHBIM,
BOCCTAHABIIMBAEMbIM U PEMOHTHUPYEMBIM TOJIBKO B YCIIOBUSX MPEATNPUATUSI-U3TOTOBUTEIIS.

1.1.9 Tlo cremeHu 3amMTBHl OT MPOHUKHOBEHHUS IMBUIM M BOJBI ITPeoOpa3oBaTeIu COOTBETCTBYIOT
rpynmnam P54, IP65, IP68 ¢ makcumanbHoil riryounoit norpyxenus 250 m mo F'OCT 14254,

1.1.10 KoHcTpyKuusi ¥ MOKPHITHE MPpeoOpa3oBaTesieid 00eCeYrBalOT YCTOMYUBOCTh K MacliaM u
MOIOIIIUM BEIECTBAM.

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

1.1.12 IIpeobpa3zoBarenu HE COAEpKAT MaTEpUAIOB W BEIIECTB, BPEAHBIX B HKOJOTHYECKOM
OTHOIICHUM JJIsi YEJIOBEKAa W OKPY’XKAIOMIeH Cpeabl, MO3TOMY IpH SKCIUTyaTauud (IPUMEHEHHUN),
UCIBITAHUAX, XPAaHEHUH, TPAHCIIOPTUPOBAHUU U YTUJIM3AIMM HE OKa3bIBAIOT BO3CHUCTBUS, OMACHOTO B
HKOJIOTUYECKOM OTHOILICHUH.

1.1.13 IIpeanpusTHE-U3rOTOBUTENb OCTaBIIIET 3a COOOW NpPaBO HAa HM3MEHEHHE KOHCTPYKIIUH
npeobpaszoareneil C/IB 1 THIIOB KOMIUICKTYIOIIUX U3JIEIU 0€3 YXYIIIECHHs €r0 XapaKTePUCTHK, KpoMe
npeobpazosareneit C/IB-Ex u C/IB-ExP.

1.1.14 CAB-Ex ¢ mapkupoBkoii B3peiBo3amuThl «0Ex ia IIC TS5 Ga X» uMeroT B3pbIBO3aLIUIIEHHOE
HCIIOJTHEHHUE C BUIOM B3PBIBO3AIIMTEI — HCKPOOE30acHast 3JIeKTPHUYCCKas [IEMb «ia» U MOTYT IPUMEHSTHCS
cormacio TP TC 012/2011, TOCT 31610.0, T'OCT 31610.11 u apyrux HOPMAaTHUBHBIX JOKYMEHTOB,
pErIaMeHTHPYIOMIMX MTPUMEHEHHUE 3IIEKTPOOOOPYI0BaHMS BO B3PBIBOOMACHBIX 30HAX, B KOTOPHIX MOTYT
00pa3oBbIBaTHCS B3pbIBoONacHble cmecu kareropuu 1A, 1IB, IIC rpynm T1 — TS.

1.1.15 CAB-Ex ¢ mapkupoBkoii B3psiBo3amuThl «0Ex ia [IC T3 Ga X» uMeroT B3pbIBO3ALIUIIEHHOE
UCIIOJIHCHHUE C BUJIOM B3PBIBO3AIIUTHI — 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 AIIEKTPOOOOPYIOBaHUS BO B3PHIBOOIIACHBIX 30HAX, B KOTOPHIX MOTYT
o0Opa3oBbIBaThCA B3pbIBoomnacHsle cmecH kateropuu IIA, IIB, IIC rpynn T1 — T3.

1.1.16 C/AB-ExP ¢ mapkupokoii B3pbiBo3anutsl «PO EX ia | Ma X» umeror B3pbIBo3alHIIEHHOS
HCIIOJTHEHHUE C BUIOM B3PBIBO3AIIUTEI — HCKPOOE30acHast 3JIeKTPHUYCCKas [IEMb «ia» U MOTYT IPUMEHSTHCS
cormacio TP TC 012/2011, TOCT 31610.0, T'OCT 31610.11 u apyrux HOPMAaTHUBHBIX JTOKYMEHTOB,
pPErIaMEeHTHPYIOMIMX MPUMEHEHHE JJIEKTPOOOOPYIOBaHUS BO B3PHIBOOMACHBIX 30HAX MOA3EMHBIX
BBIPA0OTKaX MIAXT M UX HA3€MHBIX CTPOCHHUSX, OMACHBIX 110 PYAHUYHOMY Ta3y U TBLIH.

[Mapamerpst Ui < 5,5 B, |i < 100 MA, Cj < 12,0 Mx®, Lj <2 mx['H, Pi <20 MBT.

1.1.17 CrpykTypHas cxema yciI0BHOI0 0003HaueHUs IpeoOpa3zoBaTesieil 1aBIeHUsI H3MEPUTEIbHBIX
npuBeaeHa B Tabmumax A.1-A.14 npunoxeHus A.

1.2 TexHuuyeckue XapaKTePUCTHKH

1.2.1 OcHOBHbIE TEXHUYECKHE XapAKTEPUCTUKHU MIPUBEJICHBI B TACTIOPTE (3TUKETKE) HAa KOHKPETHBIN
peodpa3oBaTesb.

1.2.2 TIpeobpazoBareny yCTOWYMBBI K BO3JACHCTBUIO UCIBITATEIBLHOIO JIABIEHUS B COOTBETCTBHH C
Tabsuuel | 1 BbIIEp)KUBAIOT NMEPETPY3KY UCMBITATENbHBIM JaBJICHUEM B T€UeHHUE 15 MUHYT.

1.2.3 TIpeobpazoBareny M30BITOYHOIO JAaBJICHUS - MPOYHbIE M TePMETUYHBIC MOCE BO3EHCTBUS
MpeieIbHO-A0MYCTUMOIO IEPErPY30YHOTO AABJIEHUS JUIUTEIBHOCThIO HE O0siee 1 MUHYTBI B COOTBETCTBUU
c Tabnunei 2.

1.2.4 TIpeoOpa3oBarenu pa3HOCTH IaBICHUH - TMPOYHBIE W TEPMETHYHBIC TIOCIE BO3JCHCTBUS
IpeebHO-I0MYCTUMOTO pabovyero M30BITOYHOIO JABICHHS JUIMTENBHOCTBIO He Oonee 1 MHHYTHI B
COOTBETCTBUHM C TaOmuIen 3.

Crpanuna 5 u3 56 AT'BP.406239.001-11P3 u3m.19



Tabnwmma 1 — BernunHbl HCOBITaTEILHOTO JaBICHUS ITpeoOpazoBarTenei

Bepxnue nipenensl uamMepeHuin HcnbiTarenbHoe naBieHue, TMpnvicuane
(BIIN), MIla B % ot BII1

Or 0,01 no 16 BxIIIOU. 125 —

Cs. 16 » 60,0 » 115 —

» 60,0 » 1000 » 110 —

IIpumevanus

1 ns mpeoOpazoBateneil JaBieHUsI-Pa3pesKeHIsI BEPXHUN Tpeen U3MEpeH s IPUHUMAETCS 110
N30BITOYHOMY JABJICHUIO.

2 s mpeoOpa3oBaTeneil abCoMOTHOTO NaBieHus ¢ BepxHuM npenenom Hiwke 100 klla ucneitaTensHoe
JaBJIE€HUE PaBHO aTMOC(epHOMY.

Tabnuna 2 — BenuuuHbl [peneabHO-AOMYCTUMOIO  MEPErpy304HOrO  JaBJICHUSA  JUIS
npeoOpaszoBareseil a0COITIOTHOT0, W30BITOYHOTO, TaBJICHHUSI-PA3PEKCHHSL, K THIPOCTATUIESCKOTO JaBJICHUS
[IpenenbHO-AOTyCTUMOE

Bepxuue npenenst uamepenuit (BIIM), MIla | neperpy3ouHoe naBiieHUE, [Ipumeuanue

Mlla

Ot 0,01 o 0,06 BxIIOU. 0,1

Ca. 006 » 0,25 » 0.8 Jlst mpeoOpazoBaTeneit

» 025 » 1,0 » 4,0 C TIpeIeIoM OCHOBHOIA

» 1,00 » 2,5 » 7,5 MOTPEITHOCTH, PAaBHOM

» 250 » 6,0 » 18,0 wik Boime +0,2 %

» 6,00 » 16,0 » 70,0

> 16,00 » 100,0 > 110,0

Ot 0,25 » 0,40 > 0,6 .

N 060 160 N o5 Jla mpeobpa3oBareseit

> 2’ 50 4’00 > 6’ 0 C IpejiesiaMi OCHOBHOM

MOTPEIIHOCTH, PABHON

Cs. 400 » 10,00 > 16,0 +0.15% 11 Hibie
Or 16,00 » 40,00 » 60,0 o0
Cs. 40,00 » 100,00 » 110,0
IIpumeuyanue— IlpeoOpazoBarenn ¢ MpeaeNbHO-AOMYCTUMBIM TI€PErPy30YHBIM JaBIICHHUEM,

OTIMYAIONUMCS OT TaOJHIBI 2, UMEIOT B MapkupoBke obo3HaueHne PXX, roe XX — meperpy3odHoe AaBlieHHE B
MlITa.

Tabnuma 3 — BenuuuHbl TPENENBHO-AOMYCTUMOTO  TEPErpy30YHOTO  JaBICHUS  JUIsS
npeoOpaszoBareseil pa3HOCTH JIaBJICHHMA
IIpenensHOE AomycTUMOE IMpobHoe
Bepxuue npenenst n3MepeHuit pabouee U30BITOUHOE JIaBJICHUE, [Tpumeuanue
nasienne, MIla MIla
Or 0,06 xI1a no 4 xIla Bxirou4. 4 6 Ucnomuenns K21
Cs. 4 xlIla» 10,0 xI[la » 10 15
Hcnonuenus K21

Cs. 10,0 xITa»> 16 MIla » 25 35

Bce mpenenbr 6 9,5 Ucnonuenune K24

1.2.5 IlpeoOpa3zoBaTenn pa3HOCTH JaBICHWH, HCKIouas wucnoigHeHne K24, BbIIEpKHUBAOT
IIEPETPY3Ky CO CTOPOHBI IUIIOCOBOM M MHHYCOBOM Kamep B TeueHue | MMHYTBl OJHOCTOPOHHUM
BO3JICHICTBUEM JaBJICHHUS PAaBHOTO MpPEAENbHO J0MyckaeMoMy pabodeMy H30BITOYHOMY JaBJICHHUIO,
npeoOpaszoBarenu ucrnonHeHus K24 — oZHOCTOpOHHIOIO Meperpys3Ky aaBieHueM, paBHbiM BIIM co
CTOPOHBI MHUHYCOBOW KaMmepbl M YyJIBO€HHOMY 3HaueHHi0 BIIM co cToponsl mmrocoBoil kamepsl. s
yCTpaHEHHUS! BO3MOXKHOTO BIUSHUS HEperpy3Kl Ha XapaKTepUCTUKU Mpeodpa3zoBaTesiell mocie ee CHATHS
HE00XO0/IMMO MTPOBECTH MOJACTPONKY HAYAJILHOTO CUTHAJIA.
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1.2.6 Tlpenensl momyckaeMoW JIOTIOJIHHTEIBHON TIOTPEITHOCTH MpeoOpazoBaresiel  pa3HOCTH

JaBJICHUS TIPH JBYXCTOPOHHEM HArpyXKeHUU pabodnM H30BITOYHBIM JaBJIIEHHEM IOJDKHBI OBITh, % OT
BIIN:

¢ BIIM no 1,6 xlla BKIOYUTEABHO +0,2%;
¢ BIIA cBommie 1,6 klla go 10 klla Bxkarountensao  +0,1%;
¢ BIIM cBemue 10 kIla +0,025%.

1.2.7 Bapuanus BBIXOJAHOTO CHUTHAJIa HE JIOJDKHA MPEBBIIATH MOJIOBUHBI MPEIENIOB JOMYyCKaeMOi
OCHOBHOM TOTPEITHOCTH, KpOME Mpeodpa3oBareneii ¢ mpeaenaMu T0IyCKaeMOlH OCHOBHOM TOTPEITHOCTH
0,1 %, y KOTOpBIX Bapualusi HE JAODKHA MpeBblIarh 75 % NpenenoB TOMYCKaeMON OCHOBHOM
MOTPEIIHOCTH.

1.2.8 DnexTpuueckoe MUTaHHE NpeoOpa3oBaTeNiell OCYIIECTBISAETCS OT MCTOYHHKA MOCTOSHHOTO
TOoKa HanpsbkeHuem ot 3,0 1o 5,5 B, mynbscauus He noskHa npesbimath £0,5 % 3HaueHUs HANpSKEHUS
MUTAHUS.

1.2.9 ITuranue npeodpaszoBarencii C/IB-EX 10mKHO OCyIIECTBIATHCS OT OapbepoB 0€30MacHOCTH,
OJIOKOB ¢ BBIXOJHBIMH  HMCKpoOe3onacHpiMH Iienssmu ¢ nmapamerpamu Up < 50 B,
lo <100 MA, Co > Cj + Cy, Lo > Li + Li, umeronumx cepTudukar COOTBETCTBUS.

1.2.10 TIToTtpeGasieMblii TOK OT HCTOYHHMKA TUTAHUS — HE Ooiiee 3 MA.

1.2.11 ToroBHOCTH OTBeTa IMpeoOpa3oBaTeNs MOCIE BKIIOYEHHUS MUTAHUS 4Yepe3 BpeMsi MEHee
100 mc.

1.2.12 JlononHWTEeNbHAs TOTPENIHOCTh, BbI3BAaHHAS WM3MECHEHHUEM HAIPSDKEHHS] THTAHUS |
BO3JICCTBHEM BHEIIHEI0 IMEPEMEHHOI'0 MarHUTHOTO Mo HanpsbkEHHOCThIO 400 A/M, wactotoit 50 I'ip
WM BHEIIHETO TIOCTOSIHHOTO MAarHUTHOTO Tojisi Hanpspk€HHOCThIO 400 A/M, He mpeBbimaetr 0,02 % ot
JIOTIOTHUTEIHHONW OCHOBHOM MOTPEIIHOCTH U HE HOPMHUPYETCSL.

1.2.13 IIpeoOpa3zoBaTenn — MPOYHBIE PU BO3ACHCTBUN CHHYCOHMJAIBHONW BHOPALMU B TUAIIa30HE
gactor 52000 I'1 Ipyu aMITHTYIHOM 3HaueHnH yckoperus 98,0 m/c? (~10g).

[IpeoOpaszoBarenn yCTOWYMBHI K BO3CHCTBUIO MEXaHUYECKHUX YapOB MHOTOKPATHOTO JICUCTBUS C
IMKOBBIM yJapHEIM ycKoperneM — S50 m/c? (~5g).

1.2.14 Macca npeoOpa3oBaTeneii u rabapuTHble pa3Mepbl (0e3 KOMIIEKTa MOHTaXHBIX YacTeil)
MIPUBE/ICHBI B rabapuTHOM YepTeke Ha MpeoOpazoBarTeiu B NpuiioxeHnu b.

1.2.15 Cpennee Bpemst HapaboTku Ha oTka3 182 000 gacos.

1.2.16 Ha3naueHHbIH cpok ciayxObl — He MeHee 20 JieT.

1.2.17 W3onmsamusi DIIEKTPUYECKHX Lenei mpeoOpazoBareneil BBIACPKUBACT HUCIBITATEIHHOE
HanpsKeHHUEe B COOTBETCTBUHU C Tabnuuei 4.

1.2.18 IIpeoOpa3oBaTenn HE BBIXOAAT U3 CTPOS MPH OOPHIBE JIMHUU CBS3H, TPH KPATKOBPEMEHHOM
(ne 6onee 10 ¢) KOPOTKOM 3aMbIKAaHUH JIMHUU CBSI3H.

1.2.19 TIloxaua HampspDKEHUS MUTAHUS OOPATHON TOJSIPHOCTH HA MTPEOOPa30BaATEIN HEIOMYCTHMA.

1.2.20 ConpotuBieHue U30AMH TpeoOpa3oBareneil NpuBeieHo B Tabuie 4.
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Tabnuuma 4 — Buawu3HaueHHE HCTIBITATEILHOTO HAMIPSHKEHUS TIPH MPOBEPKE AIMEKTPUICCKOM
MPOYHOCTHU U30JIALUHA, SJICKTPUICCKOC COIMMPOTUBIICHUC U30JISAIIUN

[elicTByroliee 3Ha4Y€HUE UCTIBITATEIBHOTO
HaIPSHKEHUS TIEPEMEHHOT'O TOKA YaCTOTOM
50 I'm mpakTUYeCKH CUHYCOUIaTbHOM
¢hopMBI ¢ KO3 PHUIIMEHTOM aMIUTUTYTHI HE
xyxe 1,414+0,099, Badhd, He MmeHee

HOpMLI QJICKTPUYCCKOI'O COMMPOTUBJICHNA U30JIAIUH, MOM, HEC
MCHEC

IIpU BEPXHEM

B IIpu OTHOCHUTEIIBHON 3Ha4YC-HUU
B HOpMAJIbHBIX

MIPU OTHOCUTEIBLHOM
BIQKHOCTU 95+ 3 % 1

HOPMAJIBHBIX | BIAXHOCTH 95+ 3 % un peAeIbHON
ycioBusix | Temmepatype 35+ 5 °C yeIoBuAx paboueii Temiep az}ép ©35+5
TeMIEPaTypbl
Jns obmenpomeinieHHoro ueronaerws CJIB
300 | 240 | 100 | 20 | 5
s B3peiBozammiénubix ucnonnenut CIB-Ex u CIAB-ExP
500 | — | 100 | — | -

1.2.21 TIO mnpeoOpa3zoBarenst MpelHA3HAYEHO NS T[pUeMa  JJIEKTPUYECKOro  CUTHaja
YyBCTBUTEIHHOTO 3JIEMEHTA, MPOMOPIIHOHAIEHOTO €T0 IeOpMaLiy OT MPUII0KEHHOTO TaBICHHS.
3HaueHue MUPPOBOTO KOJa CUTHANIA, HOPMHPOBAHHOE B LIMPOKOM JMaIla3oHE TemIepaTyp,
npeoOpaszyercsi B 3HAYCHHUE JTABICHHUS.

[1O unenTudunupyercs myTeM BbIBOJIa HAUMEHOBAHUS U HOMEpa BEPCUH Ha IMCIUIee MHAUKATOpa
(MHIUKATOpa-KOMMYHHKATOPA), JINOO B COOTBETCTBYIONINX PETUCTPAX 1O ITU(PPOBOMY IMIPOTOKOITY CBSI3H.

[1O BcTpoeHHOE U HEM3MEHSIEMOE MTOJIb30BATEIIEM.

Peanm3oBana cucteMHasi OJJOKMPOBKA YTCHUS BCTPOSHHOM AMSITH Yepe3 OTIIaJ0uHbIA HHTepderic.
s poctyna K KaauOpOBOYHBIM JaHHBIM HEOOXOAHMMO MPOWTH ABYXCTAIMHHYIO MPOBEPKY mHaposi. B
M0JIb30BATEIBLCKOM U CBA3HOM HMHTepdeiicax mpeodpazoBaTensi OTCYTCTBYIOT MPOLEAYPhl ApXUBUPOBAHUS
pe3yJIbTaTOB U3MEPEHUN.

[1O npeobpazoBatens pa3felieHO Ha METPOJOTMYECKd 3HAYUMYK0 4YacTh M METPOJIOTHYECKH
HE3HAYUMYIO YacTb:

K METPOJIOTHYECKH 3HAUMMOM YaCTH OTHOCATCS MIPOrPaMMHBIE MOIYJIH, BBITOTHSIONTINE (DYHKITHH:

— cOopa, epeaaun, 00pabOTKH U MIPEICTABICHUS H3MEPUTEIHHOM HHPOPMAIIUH;
— UACHTU(HUKAIIUN METPOJIoTHdYecku 3HaunMon yactu [10;
K METPOJIOrM4eCKH HE3HAUMMOM YaCTH OTHOCATCS MIPOrpaMMHBIE MOYJIM MEHIO Npuodopa:
— (hopmat oTOOpaKeHMs TaHHBIX HA HHIIUKATOPE;
— CTPYKTYpPbl KOMMYHHUKAIITMOHHOTO MPOTOKOJIA.

Metponornuecku 3HaunMas uacth [IO mpeoOpa3oBaTens HMeeT BO3MOXKHOCTH MPOBEACHHUS
UJCHTU(PUKAIIMN TOCPEACTBOM UHTEpdelica CBA3H, WM BU3yaJIbHO Ha CBETOAMOIHOM UHJIUKATOPE B MEHIO
npubopa.

W nentudukanuoHHble JaHHbIE, IPECTABIEHHbIE B Ta0IuLE 5, BKIIIOYAIOT B ce0s HH(OpMAIINIO:

o Homepe Bepcuu [10 - nnentudukarope metponorunuecku 3Hauumoit yactu I[10.

-Tabnunma 5 —lVuedtudukanroHHble JaHHBIE TPOTPAMMHOTO 00eCTIeUeHHs

WnentudukanuoHHble JaHHbIE (IPU3HAKH) 3Ha4eHHE
Wnentudukanmmonnoe Haumenosanue [10 mis C/IB pd_mbus.hex
Howmep Bepcun (npentudukanronssiii Homep) [10 He Hxke 2.0
[Mudposoit uaentudukarop [10 -

Ha nHaukaTopHOM yCTpOMCTBE UMEETCS APOJIb.

Nwmeercs pazrpaHrueHme N0JIb30BaATENbCKOT0 JocTyma. [Tomb30BaTeny He UMEIOT 10CTyIa B CEPBHC-
HBIN PEKUM.

IIpoToKoBl OOMEHA JaHHBIX COJIEPKAT METO/Ibl ONPEAETICHHS OMNOOK MPH MOMOIIH IPOBEPKHU CO-
OTBETCTBHS 3aIpOCa M OTBETA M BEIYUCIICHHS] KOHTPOJIHEHOW CYMMBI.

PacueTr KOHTPOJIBHBIX CyMM IpousBoauTcs anroputmMom CRC-16

Y poBEeHB 3aIUTH TPOTPAMMHOTO 00ECTIEUEeHUS BRIYMCIUTENS OT HeTpeTHaMEPEHHBIX U MTpeTHaMe-
PEHHBIX H3MEHEHHH - «BbIcOKUi» 1o P 50.2.077-2014.
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1.2.22 Kopmyc mpeoOpa3oBaresieii U3roTaBIMBaOT U3 HEPIKABEIOMIEH KOPPO3NOHHOCTOMKOM CTaJIH,
OKpAaIlMBacMOU B IIBE€Ta, KOTOPBIE ONPEAEISIET U3TOTOBUTEIID.

3aBoICcKO# HOMEp nMeeT I dpoBoil hopmaT U HaHOCHUTCS Ha OOKOBOM MTaHEH ITpeoOpa3oBaTes Me-
TOJIOM TPAaBHPOBKU, M3HOCOCTOMKON HAKIEHKM WU WHBIM TPUTOJHBIM CIIOCOOOM, 00ECTICUHBAIOIINM
UACHTU(DUKAIMIO KXKIOTO IK3EMILIsIpa MpeodpazoBaTess, BO3MOXKHOCTh MPOYTECHUSI U COXPAHHOCTh HO-
Mepa B MPOLIECCe IKCIUTyaTaluy.

Hanecenue 3Haka MOBEpKU Ha CPEICTBO M3MEPEHUN HE MPEIyCMOTPEHO. 3HAK IMMOBEPKH HAHOCHUTCS
Ha CBUJIETEIIHCTBO O TIOBEPKE.

Jlnst 3alMThl OT HECAHKIIMOHMPOBAHHOTO JOCTYIA MPEAYCMOTPEHA YCTAaHOBKA pPa3pylIacMoOi
I0MOBI M3roToBHUTENA. KOHCTpYKINS o0ecnieurnBaeT OrpaHMYeHUE JOCTYIA K 9acTsAM IpeoOpa3oBarers,
HECYIIMM NIEPBUYHYIO H3MEPUTEIHHYI0 HHPOPMALINIO, © MECTaM HAaCTPOUKH (PETyJIMPOBKH).

1.3 KoMmjieKTHOCTH npeodpa3oBareei
1.3.1 KommiekTHOCTB peoOpa3oBareseii mpuBeeHa B Tadnuue 6.

Tabnunma 6— KoMmmiekTHocTs IpeobpazoBaTesiet

HaumenoBanue O06o3HaueHue KSIJ;" [Ipumeuanue

1 [IpeoGpazoBarens 1aBIeHUS

W3MEpPHUTEIIbHBIN (0003HaUCHUE B - 1 |Ucnonuenue u 0003HAUYCHHUE B

COOTBETCTBHUU C UCITOJIHCHUEM ) COOTBETCTBHE C 3aKa30M

2 Ilacnopt (3THKETKa) - 1

3 MeToauka moBepKu - 1 [Ilo TpeboBaHMIO WK B

4 PyKOBOJCTBO I10 IKCILTyaTaIluu AI'BP.406239.001-11 PD 1  PpIeKTpOHHOM BUJE
[To TpeboBaHUIO UITH B

5 Ceptudukar COOTBETCTBHS (KOIIHS) - 1 Ppaexrponnom Buze mis CJIB-
Ex

6 110 s HacTpoHKH MONSDVX.exe [1o 3akazy

IIpumMmeuvanus

1 Jna CAB-Ex, CB-ExP pozerka 2PMJ/IT18KIIH4T'5B1B (2PM/[18KITH4I'SB1) BXOAWT B KOMILIEKT
[MOCTABKH; JUIsl OCTAJIbHBIX UCIIOJHEHUH MMOCTABIISACTCS M0 TPEOOBAHUIO 3aKa3UHKa.
2 Pozerka GDM3009 DIN 43650A mocraBisiercss ¢ npeoOpa3oBaTeNsiMH, WMCIOIUMH  THII
coenuautens DIN 43650A.

1.4 YcrpoiicTBo M padoTa npeodpa3oBareJieii

1.4.1Tlpunuun nefcTBus npeodpazoBaTesiell OCHOBAH Ha NMpeoOpa3oBaHUM JaBJICHUS U3MEPSEMOit
cpeabl, BO3JAEHCTBYIOLIEH Ha MeMOpaHy 4YyBCTBUTEIBHOIO 3JIEMEHTa, B DJEKTPUYECKMH CHUTHaJ,
MPOIOPLIMOHANIbHBIN MeXaHHUecKo# nedopmannu MeMOpaHsbI.

1.4.2YyBCTBUTENBHBIM 3JIEMEHT pacloJIOKEH B KOpIyce U3 HepxkaBeroled cramu. Jlng
MIPUCOEANHEHNS K MaruCTpaly JIaBJIeHUs] Ha KopIyce uMeeTcs: pe3p0boBoi mrynep. Ha kpbliike kopmyca
pa3MeléH pa3beM Ui IoJJauu MUTAaHUs Ha IpeoOpa3oBaTellb U MOAKIIOYEHUS €ro K IMHUU CBS3H.

1.4.3 CurHas ¢ YyBCTBHUTEIBHOTO JJIEMEHTAa dYepe3 YCHWIIMTEIh IOCTyMaeT Ha BXOJ| aHaJIoro-
mudpooro npeodpazosarens (ALIT) MukpokoHTpoIuIepa U mpeodpaszyercs B LUPPOBYIO GopMmy.

1.4.4 Tludposoii curnan ALl cuuThIiBacTCS MHKPOKOHTPOJIEPOM, KOPPEKTHUPYETCS C y4ETOM
HACTPOEYHBIX KOI(P(UIIMEHTOB, YCTPAHSAIOUIMX HEIMHEHHOCTH M TeMIIepaTypHble 3aBHCUMOCTH
YyBCTBUTEJILHOTO JJIEMEHTa IpeoOpa3oBaressi JaBieHHs, NpeoOpazyeTcss B 3HAaYEHHE MAaBICHUS H
BBIIAETCS B JIMHUIO CBSI3H.

1.5 MapkupoBka

1.5.1 Ha xpsltke nmpeodpazoBareneil MapKUpyIOTCs HaMUCH B cooTBeTCTBHM ¢ K/I:
— eaunbIi 3Hak oopammenust TP TC (toabko mis ucnonuenuit C/IB-Ex, C/IB-ExP);
— TOBapHbIN 3HAK WM HAMMEHOBAHUE MPEANPUATUS-U3TOTOBUTEIIS;

— HaMMEHOBaHUE U (WIM) THH npeoOpa3oBaTes;
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— mna CIAB-Ex, CIIB-ExP nonomHuTeIsHO: MapKUPOBKA B3PHIBO3AITUTHI, 0003HAYECHUE OpraHa 1o
cepTuduKanmMy, o0O3HaUeHue ceprudukara, AuanazoH padoyux TeMmIeparyp | MapaMeTpoB
anektpudeckux nemnei: —40 °C < t; < +80 °C, Ui < 55 B, i < 100 MA, Ci<12,0 Mx®D, L < 2 MkIH,
Pi <20 mBT (pucynku b.10...5.12), a Takxke crieliuaibHbIi 3HaK B3PHIBOOC30IIACHOCTH, CTCIICHb 3alUThI
ot BHewmHux Bo3xeicTeuid o ' OCT 14254 B 3aBucumoctu oT ucronaeaus — P54, IP65 wnu IP 68;

— TOPSAIKOBBIN (3aBOJICKON) HOMEp MpeoOpa3zoBareiell Mo CUCTEME HyMepaluH MpEeArpUsTUs-
U3TOTOBUTEIIS,

— JaTa U3roToBJIeHUs (Mecsll, TON).

1.5.2 Enuneiit 31ak obpamenust TP TC, 3nak yrBepxkacHus turna CHU u ob603HadueHHe opraHa 1o
cepTHU(HKAIIMA HAHOCATCS HM3TOTOBHTEJICM HAa THUTYJbHBIA JUCT Hacmopra (3TUKETKU) TUIOrPapCKUM
crocobom.

1.5.3 Ortuck kieiiMa OTK u3roToBUTENS ¥ 3HAK TIOBEPKH CTaBSITCS B COOTBETCTBYIOIINE Pa3/IEIIbI

nacrnopTa (ITHKETKH).

1.6 YnakoBka

1.6.1 YnakoBka npeoOpa3oBatesneii o0ecrieunBaeT COXpaHHOCTh IIpeoOpa3oBaTelieil Mpu XpaHeHUH U
TPaHCIIOPTHPOBAHHH.

1.6.21pu ymakoBKe BXOJHOE OTBEPCTHE KaMEPhl H3MEPUTEIHHOTO OJIOKA U KOHTAKTHI COCTUHHUTEIIS
ANIEKTPUYECKOTO 3aKPBITH (€CIU 3TO MPEITyCMOTPEHO B JIOTOBOPE MOCTABKH) 3AIUTHBIMU KPBIIIKAMH,
MPEIOXPAHSIONIMMU OT 3arps3HCHHUS BHYTPCHHIOK MOJIOCTh TeH3ompeoopasosarens (TII) U KOHTAKTHI
COETMHUTEIIS SIEKTPUIECKOT0, a TAKXKE OT MEXaHUYECKUX TIOBPEXKICHUN — pe3b0y MPUCOSTUHUTEFHOTO
HITyLIepa U pe3b0y COeTUHUTEIS.

2 UCHOJIb30OBAHHME ITO HABHAYEHUWIO

2.1 DkenjyaTanoOHHbIE OTPAHUYEHHS

2.1.1 He pnomyckaercs TpUMEHEHHE TpeoOpa3oBaTeNeil s HW3MEpEeHUs JaBJICHUS Cpell,
arpecCMBHBIX I10 OTHOIIEHUIO K MarepuanaM KOHCTPYKLUHUH IpeoOpa3oBarenell, KOHTAKTHUPYIOIIUM C
U3MEPSAEMON CpelIou.

2.1.2 He nomyckaeTcs MEXaHHUECKOE BO3/IeHCTBHE HA MeMOpaHy IpUEMHHKA JJaBJICHHsI CO CTOPOHbI
MIOJIOCTH U3MEPUTENHHOTO OJI0KA.

2.1.3 Ilpu skcryaTanuu npeodpaszoBaTeneil HeoOX0AUMO UCKITIOUHTH!

— HAKOIUJIEHHWE M 3aMep3aHue KOHJeHcara B pabouuMx KaMepax U BHYTPH COEIUHUTENbHBIX
TpyOOIPOBOIOB (17151 ra3000pa3HBIX CPENICTB);

— 3aMep3aHue, KPHUCTAUIM3AlMI0 CpPeabl WM BBIKPUCTAJUIM30BBIBAHME W3 HEE OTIENbHBIX
KOMITOHEHTOB (7151 )KUJIKUX Cpef).

2.1.4 Tlpu MoHTaxke mpeoOpa3oBareiell rUIpOCTaTHYECKOro AaBieHus (npuioxkenue E) criemyer
YUUTBIBATh CJEIYIOIUE PEKOMEHAALNU!

— KOHell Ka0eJsl BBIBECTH B CyXO€ IIPOCTPAHCTBO WIIM B COOTBETCTBYIOLIUI COECIMHUTENbHBIN OJI0K
C KJIEeMMaMH;

— OIlyCKaTh U MOJHUMATh MpeoOpa3oBaTesib HEOOXOAMMO TPOCOM, 3aKPEIJICHHBIM 3a MPOYLIMHY Ha
KopItyce mpeoOpa3oBaTels;

— KOHeIl Ka0eJs 3aKpenuTh B MOAXO0IAIIEH KOpOOKe ¢ COETUHUTEIbHBIMU KJIEMMaMH;

— He meperubath Kabenb (4epe3 HEero MpOXOAMUT KamWUIAp A KOMIIEHCAlUW aTMOC(EpHOro
TABJICHUS ).

s moAKIItoueHus mpeoOpazoBaTeNeil THIPOCTaTHYECKOTO JaBJIeHUs ¢ KabeileM peKoMeHIyeTcs
ucnoinb3oBath «KopoOku kiiemmubie» AI'BP.440.00.00:

—  KM-1 — 4 nuHMH C JOMOJHUTETHHON 3allMTON OT nepeHanpsbkeHus < 2 kB, 2 nuHum 6e3
3aIUTHI € 3a3eMJIEHUEM (METAINTHYECKHI KOpITycC);

—  KM-2 — 4 nunun 6e3 AONOJIHUTENBHOM 3aLUTHI ¢ 3a3eMJICHHEM (METAJUIMYECKHH KOPITyC);

—  KM-3 — 4 nuanm 6e3 JOMOTHATEIBHOMN 3aIUTHI C 3a3eMJICHHEM (TUIACTUKOBBIA KOPITYC).
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Hcnonws3oBaHne KIEMMHBIX KOPOOOK oOecreumBaeT yAOOCTBO  TMOAKIIOUEHHUS  KaOeneu
npeoOpa3oBareseil 1aBJIeHUS U 3aIUTY KanUISIPHONW TPyOKH OT BHEIIHUX BO3/ACHCTBHIA.

2.1.5 Dnextponutanue mpeodOpazoBareneit CJIB-EX, CJ/IB-ExP nomkHO oOCYIIECTBIASATHCS OT
MCKpOOE30MacCHOr0 MCTOYHMKA NHUTaHus wian OmokoB ¢ mapamerpamu Uo < 50 B, lo < 100 MA,
Co>Ci+ Cy, Lo > Lj + L, umeromux cepTuduKaT COOTBETCTBUS.

2.2 TloaroroBka nmpeodpa3oBartelieil K HCMOJIb30BAHUIO

2.2.1 Ilpu nosyueHuu npeodpasoBareneil HEOOXOIMMO OCMOTPETh YIIAKOBKY U, YOSIUBIIUCH, YTO
OHAa HE UMEEeT MOBPEKIACHHI, TPOU3BECTU PACIIAKOBKY.

2.2.2 TIpoBepHUTh KOMIUIEKTHOCTH Mpeodpa3zoBareseil B COOTBETCTBUH ¢ 1.3.

2.2.3 BHemtHUM OCMOTPOM cJeAyeT MPOBEPUTHh IpeoOpazoBaTeld M Pe3bOOBbIE COCTUHEHHUS Ha
OTCYTCTBHE BUJIMMBIX TTOBPEKICHUH.

2.2.4 Tlocne TpaHCHOPTHUPOBAHUS B YCIOBUSAX OTPULIATENIBHBIX TeMIIEpaTyp OKpY’Kalolleil cpebl
IIepBOE MOJKIIIOYEHHE NIPeoOpazoBaTesiel K UICTOYHUKY AJIEKTPOIMUTAHUS JI0IIyCKAeTCs NOCIE BBIICPKKU
npeoOpaszoBareneil He MeHee 3 4acOB B HOPMAJIbHBIX YCIIOBUSIX.

2.2.5 llpuémHuk pmaBneHusi mpeoOpa3oBaTesieii M MOHTAXHBIE YacTH, NpEAHA3HAYCHHBIC IS
peoOpa3oBaHus JIaBICHUS T'a3000pa3HOro KUCIOPOIa U KUCIOPOJOCOACPKAIIUX CMECEH, TOMKHBI ObITH
ouHIeHbl B 00e3xupens! mo P/ 92-0254-89.

2.2.6 Tlpu monTaxke mpeodpaszoparencii C/IB-Ex, CIB-ExP Ha 00bekTe (BBOJEC B IKCILTyaTaIlHIO)
HEOOXOUMO PYKOBOJCTBOBaThcsi HactosimuMm PO, rmaBoit 3.4 IITOOIL, rmaBoit 7.3 IIYD,
I'OCT IEC 60079-14, 'OCT 31610.0, TOCT 31610.11, a Taxxe:

— TrabapUTHBIM YEPTEIKOM Mpeodpa3oBaTesiell i BApUAHTOM yCTaHOBKH (mpuitokenus b u J1);

— JAPYrHMH  JIOKYMEHTaMH, JCHCTBYIOIIMMH HA  OPEANPUATUH, PETIaMEHTUPYIOIIUMHU
UCIOJIb30BAHUE CPEJCTB U3MEPEHHUS JaBICHHUS.

2.2.7 Tlonoxxenue npeoOpas3oBaTeneil MpU MOHTaXe — MPOU3BOJIBHOE, yHOOHOE Ui MOHTaXa,
JIeMoHTaxa u obcimykuBanus. MonTtax npeodpaszosareneii ¢ BIIN no 100 kIla u ¢ oTkpbITOif MeMOpaHOii
(uMerole CHIIBHYIO 3aBHCHMOCTB BBIXOJHOTO CHUTHAJA OT IOJIOXKEHHUS MPeoOpa3oBareis) C LENbI0
COXPAaHEHHUS METPOJIOTUYECKUX XapPAKTePUCTUK IMPEANOYTUTEIHHO YCTaHABIMBATh BEPTUKAIBHO
HITYLEPOM BHU3 (B TAKOM IOJIOKEHUH OHU KAIUOPYIOTCS HA NPEAIPUITUN-U3TOTOBUTEIE).

2.2.8 Ilpu MoHTaxke mpeoOpazoBareneil ycuiue 3aTsaruBaHus, MPUKIAAbIBAEMOT0 K Taifke KopIryca,
HE JIOJKHO MPEBbIIIATH!

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

- 60 H-Mm — st ucnonuennit CIAB co mryniepom M20x1,5.

229 Jlna wucnonnenuit CIB co mrynepom MI2x1,0 pexkoMeHIyeTcsl YCTaHaBIMBATh
VIUIOTHSIFOIIYIO PE3WHOBYIO TMPOKIAAKY TOJIMMUHOW 5—6 MM MEXIy Traikod kopriyca W paboueit
MarucTpaiblo (COeIMHUTENBHON IMHUEH, Tepeaarolei Aapienue). He gomyckaeTcs ynop raiiku Kopmyca
B METATMYECKYIO YaCTh COCIWHEHHUS C BHEIIHEH Ta30BOM WM THAPABIWYECKOW nuHUEH (paboueit
MarucTpaliblo, COEAMHUTEIbLHOMN JIMHUEH, TIepeaatouIei JaBICHHE).

2.2.10 [Jns ucnomaenus CJ/IB co mrymepom M20x1,5 yruioTHeHHE i COeAMHEHUN THma 1-3
ucnondenue 1 mo 'OCT 25164 pexkomeHAyeTCs BBINOIHATH C TOMOIIBIO MPOKIIAIKH.

3anpeniaercss HCMOJb30BATH YIUIOTHEHHE M0 pe3ble (makis, Jenta ®YM) nis odecneyeHus
repMETHYHOCTH COeIMHEHMs, TAK KaK MOeT NPOU30iTH NOBpeKAeHHe MeMOpPaHbl 00JbIINM
AAaBJICHHEM, BO3HMKAKOIIMM IPpH 3aKPY4YMBAHMHM Ipeodpa3oBareisi B 3aMKHYTbIH 00BbEM
HEC)KMMAEeMOM KMIAKOCTH.

MonTax mnpeoOpa3oBaTeiisi Ha padoyee MeCTO OCYLIECTBJSIETC TaedyHbIM KJIKYOM 3a
HIeCTUTPAHHUK WITylepAa.

3anpemaercsi MCMOJIb30BaTh KOPIYC Npeodpa3oBaTe/isi B KayecTBe 3J1eMEHTa MOHTaKAa WJIH
kpemieHus. Ilpu MoHTake 3anpeniaercsi NPUKJIAALIBATH YCHJINS K KOPILYCY 1aTYMKA, B TOM YHCJIe
€ MOMOIIBI0 TPYOHOI'0 KJII0YA, BO M30€:KaHHUe ero MoBPeKIeHus .

2.2.11 Tlpu MoHTaxe npeoOpazoBarTesell ClieAyeT YUUThIBATh CIEAYIOININE PEKOMEH IAINH:

— OKpy’Karolllasi cpefa He JOJDKHA COoJep)KaTh NpUMecel, BBI3BIBAIOIIUX KOPPO3HIO JeTanen
npeoOpaszoBareneii;
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— B cly4yae yCTaHOBKM IIpeoOpa3oBaTesiell HeMOCPEACTBEHHO Ha TEXHOJIOTHYECKOM 000pYA0BaHUH
U TpyOONPOBOJOB JOJDKHBI MPUMEHSATHCS OTOOPHBIE YCTPOMCTBA € BEHTHIISIMH Ui OOecreueHUs
BO3MOKHOCTH OTKJIIOUEHMS U IIPOBEPKHU MpeoOpa3oBaTeneii;

— pa3memaTb OTOOpPHBIE YCTPOHCTBA PEKOMEHAYETCS B MECTaX, I7Ie CKOPOCTh ABIKEHHs paboyeit
cpeabl HauMEHbIlas, MOTOK 03 3aBUXPEHMH, T.e. Ha NPAMOJMHEHHBIX y4yacTKax TpyOOIIpOBOJIOB NpHU
MaKCUMAaJIbHOM PACCTOSIHUU OT 3alIOPHBIX YCTPOHCTB, KOJIEH, KOMIIEHCATOPOB M JPYTUX THAPABINIECKUX
COCTMHECHHI,

— TIpH MYyJIbCUPYIOIIEM JaBlIeHHH paboueil cpeipbl, THAPOyAapax OTOOPHBIE YCTPOMCTBA JOIKHBI
OBITh C OTBOJIaMH B BUJIE N1E€TJICO0PA3HBIX yCIIOKOUTEIIEH;

— TpU TEeMIepaTrype Cpelbl BbIIIC yKa3aHHOW B macropre (ITHKETKE), OTOOpHBIC yCTpOWCTBA
JOJKHBI OBITH C OTBOJIAMHU B BHJIE COCAMHUTENbHBIX JUHUN, HE TO3BOJISIOIIUX MOBBICUTh TEMIIEPATypy
paboueii cpeibl B IpUEMHHUKE JIaBICHHUS MPeoOpa3oBaTelicii BhIllIe YKa3aHHOH B MacropTe (ITHKETKE);

— COCIUHMTENbHBIE JHMHUU (pEeKOMEHIyeMmas JUIMHAa — He Oosnee 15 MeTpoB) NOJDKHBI HMETh
OJHOCTOPOHHUH yKJIOH (He MeHee 1:10) ot mecta orOopa naBieHUs BBEPX, K MPeoOpa3oBaTeNsiM, €CIH
u3MepsieMasi cpeia ra3, 1 BHU3, K IpeoOpa3oBatTessM, eciid u3MepsiemMas cpesia — KUIKOCTh; B Cllydae
HEBO3MOXKHOCTH BBITIOJIHEHHSI ATUX TPeOOBAaHWI INMpH M3MEPEHUM aBJICHHUs Tra3a B HIDKHEH TOYKe
COEJIMHUTEJIbHOW JMHUU HEOOXOJUMO HPEIyCMOTPETh OTCTOWHBIE COCYHbl, & B HAMBBICIIUX TOYKaX
COCMHUTENIbHOW JIMHUY, TPU U3MEPEHUH JIaBJICHUS )KUKOCTH, — Ta30COOPHUKH;

— IIPH UCHOJIB30BAHUU COEAMHUTENBHBIX JUHUNA B HUX JOJIKHBI IIPEAyCMAaTPUBAThCS CIELUAIbHbIC
3ariyniaeMble OTBEPCTHS ISl POYBKHU (CJIMBA KOHJEHCATA);

— COCOUHMTEJbHbIE JUHUM (MMITyJIbCHBIE TpPYOKHM) HEOOXOAMMO IpOKJIAAbIBaTh TaK, YTOOBI
UCKJIIOYUTH 00pa30BaHUE Ta30BBIX MEIIKOB (MIPH U3MEPEHUH JABICHUS KUIAKOCTH) WIH THAPABINIECKUX
poOoK (ITpH U3MEPEHUH JaBJICHUS Ta3a);

— B CJIy4ae dKCIUTyaTalluu MpeoOdpa3oBaresieil mpyu TemMreparypax padodeit (OKpyKaromei) cpesl
Hwke 0 °C HeoOX0MMO HCKIIFOUUTh HAKOIUIEHHWE M 3aMep3aHue KOHJEHCaTa B U3MEPUTEIbHON Kamepe
(npuémHUKe aBieHNs) IpeoOpa3oBaTelisd U BHYTPU COETUHUTENBHBIX TPYOOK (IIpH U3MEPEHUU 1aBIICHUS
rasa), 3aMep3aHue U KpUCTAI3ALMIO cpelibl (IIPU U3MEPEHUH JaBJICHUS KUIAKOCTH);

— TIPH U3MEPEHUU JIaBJICHUS arpeCCUBHBIX WM KPUCTAIUTM3YIOIIMXCS, @ TAKXKE 3arpsI3HEHHBIX Cpel
OTOOpHBIE YCTPOMCTBA JAaBJIEHHS JOJDKHBI UMETh pa3feiUTeIbHbIE COCYIbl WIM MEMOpaHbl, KOTOpbIE
JOJKHBI YCTAHABJIMBATHCS KAK MOKHO OJIMDKE K TOUKEe 0TOOpa JJaBJIeHNUS;

— Maructpanu  (CO€JUHMTENbHbIE JIMHUM)  JOJDKHBI ~ ObITh  Mepel  NPHUCOEAMHEHHEM
npeoOpas3oBarenel TIATENbHO NPOAYTHl [UIsl YMEHBIIEHHMS BO3MOXKHOCTH 3arpsi3HEHHS IOJIOCTU
npuEMHUKA JIaBJIeHUs peoOpa3oBaTeneii;

— 1Ocje TPUCOETUHEHHUs THpeoOpa3zoBaTesiell ClelyeT IpPOBEpPUTh MeCTa COEAMHEHMH Ha
IepMETUYHOCTh JIaBJIEHHMEM, PpaBHBIM BEpXHEMYy IMIpelelly HW3MEepeHus IpeoOpas3oBaTeneil, wWin
UCHIBITaTeNbHBIM JaBiaeHueM. Cnaj aaBieHus 3a 15 MUHYT He JOJKEeH MpeBbIaTh 5 % OT MoJaBaeMoro
JaBJICHHUSL.

2.2.12 JIns WCKIIOYCHHsSI CITydaeB BO3HUKHOBEHHS OJHOCTOPOHHHX TIEPErpy30K B IIpoliecce
SKCIUTyaTallil JaTYUKOB pPa3HOCTH JIaBIEHUH HEOOXOAMMO CTPOro coOJI0JaTh ONpeAETICHHYIO
MIOCJIEZI0BATENBHOCTh ONEpaliil Mpu BKIIOYEHUH JaTuMKa B pabOTy NpU HCHOJB30BAaHUU KJIANaHHOIO
oOsoka (pucyHok 1):

1) 3akpoiite Bertwim |, Il u 111, a5 9ero moBepHUTE MX PYKOSITKH 1O 4aCOBOM CTpesKe (TSI CO
CTOPOHBI COOTBETCTBYIOLIMX PYKOSITOK) J10 yropa (TosiokeHue A);

2) OTKpOWiTE 3allOpHYI0 apMaTypy, YCTaHOBJCHHYIO Ha TEXHOJIOTHYECKOM OOOpYJOBaHUH Kak B
«IUTFOCOBOI», TaK U B «MUHYCOBOID JIMHUSX;

3) ypaBHsiiTe NaBJeHHE B IUTIOCOBOW» U «MHHYCOBOW» Kamepax, Ui Yero IUIABHO TMOBEPHHUTE
pykositku BenTuiieit | u Il va 1,5-2 oGopora mpotuB wacoBoit ctpenku. [locne 3Toro nposepsTe U, B
cily4ae He0OX0JUMOCTH, OTKOPPEKTUPYHUTE BBIXOHON CUTHAI,

4) noBepHuTe pyKosTKYy BeHTH s |11 10 wacoBoii cTperike 10 ymopa (mosoxkeHue A);

5) moBepHHUTE PYKOSATKY BEHTHJS | «IUIFOCOBOI» KaMepbl MPOTHUB YaCOBOW CTPEIKH 10 YIopa
(monoxenue B);

6) moBepHHUTE PYKOSATKY BeHTWIA || «MUHYCOBOI» KaMephbl MPOTHB YaCOBOHM CTPENKH A0 yHopa
(monoxenue B).
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OT coegMHUTENBHBLIX NMHWNKA
A

N+

[11

K patymky
Pucynox 1 — Cxema kiiananaoro 010ka

2.2.13 JIna CAB-Ex, C/IB-ExP B cootBercTBuu ¢ 'OCT IEC 60079-14 nomyckaercst MOAKIIOYCHHE
3a3eMJICHHS K 3a3eMIISIOIEMY 3a)KHMYy, PAacIlOJIOKEHHOMY Ha KOpITyce, Ui YPaBHOBEIIWBAHUS
MOTEHIMajla KOpIyca M MCKpOOE30macHO Iermud M YMEHBIIEHUS MOMeX, HAaBOJUMBIX METALTHYECKUM
KOPITyCOM Ha UCKPOOE30IacHYIO IICTIb.

2.2.14 TlonkmoueHnue mpeoOpazoBaTeei K JIMHUKM CBSI3M M MCTOYHHUKY MUTAHUS OCYIIECTBIISICTCS
KabeseM ¢ M30JISIUCH W YUCIIOM MPOBOJIOB, COOTBETCTBYIOIIUM YHUCITy MPOBOJHUKOB B JIMHHU CBSI3U.
PexoMeHTyeMoe cedeHre IpoBoIoB kabems ot 0,35 10 1,5 Mm2.

2.2.15 WM3onsauusa kabenss (JIUHUM CBSI3M) JOJDKHA OOecleyrBaTh CTEMEHb 3alIUThl  OT
MPOHUKHOBEHHUS! TBUIM W BIIard HE HIDKE HMCIIONHEHUS NpeoOpa3oBaTelieil, yKa3aHHOTO B MAclopTe
(>THKETKE).

2.2.16 TIpoBojJ DSJEKTPUYECKOTO COCIMHEHHS (3a/1elKy Kalels) cJeIyeT BBITOIHATh TaKUM
00pa3oM, 4ToObI 00ECIEUUTh CTENEHb 3aIUThl OT IPOHMKHOBEHUS MbUIM U BJIarM HE HU)KE MCIIOJHEHMS
npeoOpas3oBaresei.

2.2.17 Tlpu mnpoBeAeHHH BXOAHOTO KOHTPOJII W HAcTpOMKHM mpeoOpa3oBaresell B KadyecTBE
npuéMHUKA KOJOBOTO CHTHAJIa JIOIYCKAeTCS WCIIOJb30BaTh IEPCOHATIBHBIN KOMIBIOTEp (cXxema
MOJAKIIOUeHUsT B mnpuiokeHud B). KoHTponb BBIXOJHOTO CHUTHala W YCTAaHOBKa IapaMeTpoB
OCYIIECTBIISCTCS TI0 JIMHUU CBSI3M B COOTBETCTBUH C MPOTOKOJIOM oOMeHa (tpuitokerue K).

2.2.18 PexomenyeMasi cxema BHEIIHUX JIEKTPUUYECKUX COCAMHEHUI NMPH YCTaHOBKE Ha 0OBEKTe
MIpHUBEICHA B IPUIIOKEHUH [ .

2.2.19 I'abGapuTHble pa3Mepbl IITYLEPOB IS TMOAKIIOUEHHMS K MarucTpaid JaBieHUs |
pPEKOMEHTyeMble MOHTa)KHBIE THE3/A [T yCTAaHOBKH MpeoOpa3oBareseld MpuBEACHbI B TPUIOKEeHHH J1.

2.2.20 YtoOsI 00ecrieunBaIoCch BBITIONHEHUE TPeOOBaHMIA MBUIEBIAro3amuThl Mo [P65 coenqunenmns
o DIN43650, Heo0x01MMO YCTaHOBUTH YIUIOTHUTENBHYIO MMPOKJIAAKY Ha COSIMHUTENH TpeoOpazoBarTers,
yepe3 KOTOPYIO IPOU3BECTH CTHIKOBKY, ITPEIBAPUTEIBHO YOS TUBIINCH B COBIIAJCHUN KOHTAKTOB, a 3aTEM
TJIOTHO MPUTSIHYTH BUHTOM.

2.3 Dkcniyaramnusi npeodpa3oBaTeJiei

2.3.1 Ilpu skcIulyaTalluu MpeoOpa3oBaTeNy JOJDKHBI MOABEPraThCsl MEPUOJUUYECKUM OCMOTpaM.
[Ipu ocMoTpe HEOOXOAUMO IPOBEPUTD:

— OTCYTCTBHE BMSTHH, BUJIUMBIX MEXaHUYECKHUX TTOBPEXKICHUH;

— HPOYHOCTH U TCPMETUIHOCTD JIMHUH moaBoOaAa AAaBJICHUA,

— HaAESKHOCTh MOHTaXKa (KperieHus1) mpeoOpa3oBaTeliei;

— OTCYTCTBHUC 06pBIBOB HJIN TOBPEKACHUA U30JIAIUN COCIUHUTCIIBHBIX JICKTPUICCKUX J'H/IHPII71,
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— HaAa&KHOCTH MOIKIIOUEHUS Kadeneii;

— OTCYTCTBHE 3arpsi3HEHUI Ha KOHTAKTaX dICKTPUUECKUX COCTUHUTENICH;

— COXPaHHOCTh MapKHUPOBKHU.

JKcnJyaTanus npeoopazonartelieil ¢ HApyllIeHHeM YKAa3aHHBIX TPeOOBaHUIi 3aMpelaeTcs.

2.3.2 OcMOTp M yCTpaHEHHE 3aMEUEHHBIX HEJIOCTATKOB JIOJDKHBI IPOU3BOAUTHLCS MPU OTCYTCTBHH
JIABJICHUS B TA30BOW WJIM THAPABINYECKON JIUHUH, ITPU OTKIFOUEHHOM 3JIEKTPONUTAHUH U OTCOEANHEHHOU
COCIMHHUTEIIbHON AJICKTPHYECKOU JIMHUHU CBSI3H.

2.3.3 B ciiydyae HakoIUIeHUS KOHJICHCATa B COCIUHUTEIHLHON JTMHHUU (IIOJIOCTH WU3MEPHUTEIHLHOTO
0JIoKka) W HEBO3MOXXHOCTH CJMBa KOHACHcaTa Oe3 JeMOHTaxa IpeoOpazoBareneii HEOOXO0IUMO
JEMOHTHUPOBATh MPeoOpa3oBaTed W CIUTh KOHJEHCAT, IOCIE YEero BHOBH MPOU3BECTH MOHTAXK
npeoOpasoBareneil. JleMOHTaXx W MOHTax IMpeoOpazoBaresiel CieIyeT MPOU3BOAUTH C COONIOACHUEM
TpeOoBaHU pasyiena 2 HACTOSIIETO JOKYMEHTA.

2.3.4 XapakTepHble HEUCIIPABHOCTH U METOJIBI UX YCTPAHCHUS TPUBEACHBI B TAOIHIIE 7.
TaoOnuuna 7 — XapakrepHsle HeucnpaBHoctd CJIB 1 MeTOAbI HX YCTpaHCHHS

HewncnpaBHOCTb [Ipuunna Meton ycTpaHeHUs
o OOpEIB B 1rHUU UHTEepdENCa UIH B o
1 Berxognoi P pd Haiitu u yctpanuTh 00OpbIB
LENU TUTAHUS
CUTHAI
KopoTkoe 3ampbikaHu€e B JIMHUU o
OTCYTCTBYET o Haiitu 1 ycTpaHuTh 3aMbIKaHuE
uHTepdeiica WK B e TUTAHHS
Hapyiiena repMeTH4HOCTD B JINHUU o
. Haiitu 1 ycTpaHUTh HETEPMETUIHOCTD
2 BrixonHoi OJIBOJA JAaBJICHUS
CUTHAJI OtxrounTth nutanue. OcBOOOIUTH TOCTYII K
OKUCIEHBI KOHTAKTHBIE
HecTaOMIIeH KOHTaKTHBIM NMOBEPXHOCTSIM. OUUCTUTD
MOBEPXHOCTU
KOHTAKTEI

2.4 Metoauka u3MepeHuii

2.4.1 Jlna npoBeneHUss U3MEPEHUI UCIOIb3YIOTCS TUIIOBBIE CXEMbI BKIIIOUEHUS, MPUBEICHHBIC B
IIpUIIoKeHnu B.
2.4.2 BrruucieHne u3MepseMoro 1aBiIeHus MPOU3BOAUTCS 1O GpopMmyIie:

S=¢ k-pP
~ TRy
rae S — Tekyllee 3HaYeHNE CUTHAIIA,

So— cCMelleHHe CUTHajga TpUd HYJEBOM 3HAYEHWU HW3MEpSeMOM BEeNUYMHBI (115
cTaHAapTHBIX ycinoBuid So = 0);

P — 3HaueHue u3MepsieMOil BETMUNHBI,

P — BepxHHUii Ipees n3MepeHuis;

Py — HwxkHuil npenen msMmepeHui, (mns ctaHgapTHbIX ycinoBudt PH = 0 mis Bcex
npeodpasosareneit, kpome B, mist kotopeix PH B hopmynny noncrasisieTcst co 3HaKOM «MUHYC»;

K— koadduuuent npeodbpa3oBaHus U3MEPSEMOM BEINYHUHBI:

k = 100 % nns BBIXOJHOTO CHUTHAJIa, BBIPAXKAEMOTO B MPOIEHTAX OT JUana3oHa
U3MEPEHU,

k = (P — Pu) — U11 BBIXOJHOTO CHTHAJIa, MPEACTABISAIONIEr0 COO0H pa3sMEPHYIO
Benuuuny (klla, ITa, MIla u 1.1.).

2.4.3 3HaveHHe W3MEPEHHOTO JABJICHUS B YCTAHOBJIICHHBIX €IUHHUIIAX MOXKET OBITh CUYHUTAHO TIO
KaHaly CBS3M, a TP HAJTMYWU UHAUKATOPHOTO YCTPOMCTBA — C MHIUKATOpa MpeodpazoBaTes.
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3 TEXHMYECKOE OBCJIYKUBAHUE

3.1 [Ipu BbIMyCKe C MPEANPHITUS-U3TOTOBUTEISI MPeoOpa30BaTelid HACTPAMBAIOTCS HA BEPXHUUN
mpeie’ U3MEPeHUs JaBJICHUS, IPU TOM HUKHHM MTpeie] H3MEPEHUS JaBICHUS PaBEH HYIIIO.

3.2 Hurepsan Mexay noBepkamu — 5 (IISITh) JIET.

3.3 Merposnoruveckre XapaKTepUCTHKH TpeobOpa3oBaTeNiel B TEUEHHE WHTEpBala MEXKIy
MOBEPKaMH  COOTBETCTBYIOT JIOKYMEHTAaM O TIOBEpKe ¢ Y4Y&€ToM TIOKa3zareined Oe30TKa3HOCTH
npeoOpa3oBarTesei U Mpu YCIOBUU COOIOACHUS TOTPEOUTEIEM MIPABUII XPaHEHUS, TPAHCTIOPTUPOBAHMSI U
AKCILTyaTalluy, yKa3aHHBIX B HACTOSIIIEM PYKOBOJICTBE 110 SKCILTyaTallHH.

3.4 Tlepuomudeckas moBepka ImpeoOpazoBaTesieli MPOU3BOAUTCS B COOTBETCTBUU C JIOKYMEHTOM:
«I"CH. IlpeobpazoBarenu nasienus uameputenbabie CJIB. Metonuka nosepku» MIT 110-221-2022.

3.5 Mepsi 6e30nacHOCTH

3.5.1 Tlo cmoco0y 3amMThl YeNOBEKa OT MOPAKEHHsS 3JICKTPUYECKUM TOKOM IPeoOpazoBaTelH
otHocaTcs K kinaccy «l1» mo T'OCT 12.2.007.0.

3.5.2 K pabore c mpeobpazoBaTeisiMH JOMYCKAIOTCS JIMIIA, MPOILISAIINE COOTBETCTBYIOIIUN
WHCTPYKTaX 10 TEXHUKE 0€30TIaCHOCTH.

3.5.3 3ameHy, IpUCOCIMHEHUE U OTCOCIMHEHHE ITPeoOpa3oBareiell OT MarucTpayiei, oJBOISAIINX
JaBJICHUE, CJIEAyeT IPOU3BOJUTH MPH OTCYTCTBUM JABJICHHUS B MArUCTPANsAX H OTKIIOYEHHOM
AJIEKTPHYECKOM TTUTAHUH.

3.5.4 Cetb 2eKTPONUTAHUS HE JIOJDKHA UMETh MOIIIHBIX HECTAIMOHAPHBIX HATPY30K.

4 TEKYIIHAW PEMOHT

4.1 TIIpeobpa3oBareny, /Ui KOTOPBIX BBISIBICHO HECOOTBETCTBUE TEXHUUECKUM XapaKTEPUCTUKAM,
yKa3aHHBIM B MACMOpTe (ITUKETKE), MPU MPOBEACHHUHM BXOIHOTO KOHTPOJS WM IPHU 3KCIUTyaTallWH,
HaMpaBJSIIOTCA Ha NPEeANPUATHE-U3TOTOBUTEIb.

4.2 3ampemaercs BHE MPEINpPUATHSA-U3TOTOBUTENS pa3Oupars mnpeoOpa3oBaTeliv, MPOBOIHUTH
I0pabOTKy MOHTa)Xka, a TaKXe IMPOU3BOAMTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, UyBCTBHUTEIBHOTO
3JIEMEHTA U PEMOHT IpeoOpa3oBaTeei.

5 OBECHEYEHUE B3PbIBO3AIIUIIEHHOCTH

B3priBozamuméHHocTh peodpazoBaTeseii 00ecrieunBaeTCsl BHIMOTHEHUEM OOIIMX TPEOOBAHMM K
B3pbIBO3aAMMIIEHHOMY AnnekTpoobopynoBanuto o 'OCT 31610.0, TOCT IEC 60079-14, rnase 7.3 ITYD
1 TpeOOBaHUI K B3PBIBO3ALIUIIEHHOMY OOOpYIOBaHHIO C B3PBIBO3AIIMTON BHJA «HMCKpoOe3omacHas
anektpuueckas nenby» mo 'OCT 31610.11.

5.1 Cpencra B3pbiBo3amuThl npeodpasosareieii CJAB-Ex, C/IB-ExP

[Tutanme mnpeodpazoBateneit CJIB-Ex, CJIB-ExP ngomxHO ocyiiecTBisThcs OT 0OapbepoB
0e30macHOCTH, OJIOKOB TIUTAHUS C BBHIXOTHBIMU UCKpOoOe30onacHbIMH mersiMu ¢ nmapamerpamu Uo < 5,0 B,
lo <100 MA, Co > Cj + Cy, Lo > Li + L, umeromumx cepTudukar COOTBETCTBUS.

B npeobpazoBatensx ypoBeHb B3pBIBOOE30MACHOCTH OOECHEYMBAETCSI B COOTBETCTBUU C
I'OCT 31610.11 orpaHu4yeHHneM ypOBHEW TOKOB M HANPSIKEHUN SIEKTPUUECKUX IIeTIed, OrpaHUYeHHEM
TEeMIIEpPaTyphbl MOBEPXHOCTH KOMIIOHEHTOB 710 Temnepatypbl Menee 95 °C. IIpoBognuku aymHoit 6onee 50
MM 3aKperieHsl 1 3adukcupoBansl kommnaysaoMm. [Ipeodpazosarenu C/IB-Ex, CIAB-ExP umerot crenens
3amuThl OT BHemHux BozaeiictBuil IP54, IP65 wmu IP68 mo I'OCT 14254. Kopmyc u Kpbliika
npeoOpa3oBaresielf, a TaKKe KOPIyCHble JETald IMPUEMHUKOB JABJIECHUS M3TOTOBJICHBI W3 CTalll
12X18HI10T-T-6 'OCT 5949. CninaBbl, HCTIONB3yEMBbIE /TSI U3TOTOBJICHUS APYTHUX JIETAleH, HE CoAepKaT
AJIIOMUHUS, MarHus, TUTaHa W IUPKOHHUsS B KoiuyectBe Oonee 10 % (B cymMMe) M MarHusi, TUTaHa U
IUPKOHMSI B KoJmaecTBe Oosee 7,5 % (B cymme) cormacHo TpedoBanusm ['OCT 31610.0.
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B mpeobpaszoBarensx ¢ MmapkupoBkoil B3pbiBo3amuThl «0EX ia 1IC T3 Ga X» umeercs paauarop,
CHIDKAIOIUI TeMIIepaTypy U3MepsieMoi cpefbl ¢ MakcuMainbHO fonyctumoit (200 °C) no temmneparypsl
Ha MMOBEPXHOCTH KOMITOHEHTOB, He mpebimatomei 110 °C.

DnekTpuueckas uckpobe3omacHocTh npeodpaszoBatenerd CAB-Ex u CIIB-ExP oGecneunBaercs
OTpaHUYEHUEM PACCTOSHUSA MO MOBEPXHOCTU IIACTMACCOBON 000JIOUKH OT Hauboliee yJalIEHHBIX TOYEK
710 3a3eMIIEHHBIX MeTaJutnueckux dacteil B coorBerctBun ¢ 'OCT 52274 ne 6onee 50 mm. Ha xoprryce
npeoOpa3zoBareseil UMeITCs 3a3eMIIIOIIUN 32)KUM U 3HAK 3a3€MJICHUSI.

Ha o6onouke nmpeobpazoBareneil HaHeCEHa MAPKHPOBKA!

— TOBApHBIN 3HAK WJIM HAUMEHOBAHUE MPEIPUATUS-U3TOTOBUTEIS;

— HavMEHOBaHUE W (WIH) THII IpeoOpa3oBaTeneii;

— wmapkupoBka B3pbiBo3anmThl «0EX ia IIC T5 Ga X», «0Ex ia IIC T3 Ga X» (ans ucrnonHeHus
BT2) miu «PO Ex ia I Ma X», HauMeHOBaHHE OpraHa 1o cepTU(HKALMH, HOMEP cepTrdHKaTa;

— cleuuanbHbIN 3HAaK B3PbIBOOE30MACHOCTH;

— enuHbIi 3HaK oOpamenust TP TC;

— Juamna3oH padouux TemrepaTyp U mapameTpoB dnekTpuueckux neneit: —40 °C <ty < +80 °C,
Ui<55B, 1i<100 MA, Ci <12,0 MxD, Li <2 MxlH, Pi <20 MBT;

— cTemneHs 3amuThl oT BHemHuX Bo3aercTBuil mo 'OCT 14254 B 3aBUCUMOCTH OT HUCIIOJIHEHUS —
IP54, IP65 v IP 68;

— TOPSAIKOBBIA (3aBOJICKOM) HOMEp MpeoOpa3oBaTeieil Mo CUCTEME HyMEpallud MPEaIpHsITHS-
W3TOTOBUTEIS,

— JlaTa U3rOTOBJICHUS.

5.2 ObecneyeHue B3pbIBO3AMMUINEHHOCTH TPH MOHTAaXKe

5.2.1 VYcranoBka mpeoOpazoBarencii CJIB-Ex u CJIB-ExP ngomkHa TpOU3BOIUTHCS B
COOTBETCTBHH CO CXEMOU 3JIEKTPUUECKOI coequHeHu (pucyHok B.2 npunoxenus B), pykoBocTBOM 1O
skcrutyaraiun AI'BP.406239.001-11P3 ¢ cobmronenuem tpedoBanuii rnaBbl 3.4 «[IpaBuin TexHUYECKOH
AKCIUTyaTalluu 3JIEKTPOYCTAaHOBOK MoTpedutenei», «lIpaBun mo oxpaHe Tpyna MpH SKCILTyaTallud
anekTpoycranoBok» [TIOTDY 2014, rnaser 7.3 I1VD, TOCT 60079-14.

5.2.2 Tlepen MoHTaxOM HEOOXOIUMO MPOBEPUTH:

— HUCHpaBHOCTH 000s104KH Mpeodpazosareneit CIAB-Ex (C[IB-ExP);

— HaJIn4Me IIoMO, MApKUPOBOK B3PHIBO3ALUTHI;

— BBIXOJIHBIE TIApAMETPHI HCKPOOE30NaCHBIX el 0JI0KOB TUTaHUS;

— TapameTpsl JTHHUU CBI3U:  EMKOCTh Ci < 0,04 MKD,

UHAYKTUBHOCTH Ly < 0,1 MI'H,
conpotubienue Rq <20 Owm.

5.3 ObecneyeHue B3pbIBO3AMMIIEHHOCTH NMPH IKCILUTYaTANMHU

5.3.1 Okcrutyaranust  npeobpazoBareneit  C/IB-Ex, CJIB-ExP nomxna mnpousBoauThcs B
cootBeTcTBUM ¢ TpeboBanusiMu AI'BP.406239.001-01P5, rimassr 3.4 TITO3II, TOCT IEC 60079-17.

5.3.2 IMuranue mpeodpazosateneit C/AB-Ex u C/IB-ExP momkHo ocymiecTBIsSTBCS OT OaphepoB
0e30macHOCTH, OJIOKOB IHTAaHUS C HMCKPOOE30MACHBIMHU JJICKTPUYCCKUMHU BBIXOJAHBIMU IEMISAMU  C
napamerpamu Ug < 5,0 B, 10 <100 MA, Co > Cj + Cy, Lo > Lj + Lk, uMeromumu cepTudUKaT COOTBETCTBUSI.

5.3.3 Ilpu nmepuoanIecKux 0CMOTpax MpeodpaszoBaTeield 0co00e BHUMaHUE ClieyeT oOpamaTh Ha

— BBIXOJHBIC MTApaMeTPhl HCKPOOE30IMACHBIX IeTel OJIOKOB IMUTAHUS, MAPKUPOBKH B3PHIBO3AIIUTHI
U TIpeayNpeANTEeIbHBIX HAITUCEH;

— OTCYTCTBHUE TIOBPEKICHUN COCTUHUTENBHBIX TPOBOIOB U Kabenei;

— HCIIPaBHOE COCTOSTHUE 000JIOUKH MPeoOdpa3oBaTesei.

CoeMHHUTEIBHBIA Kabedh W CIIOCO0 €ro W3OJSAIMU  BO B3PBIBOOIIACHOW 30HE JIOJDKHBI
cooTBeTcTBOBaTh TpeboBanusM rnasel 7.3 [TYD, TOCT IEC 60079-14.

Crpanuna 16 u3 56 AT'BP.406239.001-11P3 u3m.19



5.4 ObecneyeHue B3pbIBO3AMUIIEHHOCTH IPH PEMOHTE

PemoHT mpeoOpazoBarenei, KacaromUics CPEICTB B3PHIBO3AIIMTHI, JOJDKEH MPOU3BOAUTHCS HA
npeanpusaTuu-u3roropuresie B coorserctsuu ¢ PJ[ 16.407, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mpeoOpazoBaTesield MOMKHO OCYIIECTBIATHCS B YIMAKOBAHHOM BHJIE B 3aKPBITHIX
MIOMEILEHUAX (XPaHUIHUILAX).

6.2 JlomyckaroTcs ciaeayronme yCiuoBUs XpaHeHuUs:

— Temmeparypa Bo3ayxa ot MmuHyc 50 no mmoc 50 °C;

— OTHOCHTEJIbHAs BIAXXHOCTh BO3ayXa 10 98% mpu temneparype ao 25 °C;

— BO3/AyX B IIOMELIEHUM Ul XpPAaHEHUS HE JOJDKEH COAEpXkaTh [1apoB KUCIIOT, LIEN0YeH U APYyTrux
XUMHYECKHUX arpeCCUBHBIX CMECei;

— ycloBHS XpaHeHUs mpeodpasoBateneii 6e3 ymakoBku — «1» mo 'OCT 15150.

7 TPAHCIIOPTUPOBAHHUE

7.1 TpaHCHOpPTHpPOBaHUE B YaCTH BO3JACUCTBUS KIMMATHUSCKUX (DAKTOPOB BHEITHEH CPE/IbI JOIKHO
cootBeTcTBoBaTh rpymnmne 4 mo (OK2) 'OCT 15150, a B yactu BO3IEHCTBUS MEXaHHUYECKUX (HAaKTOPOB
JOJDKHO COOTBeTCTBOBATh ycimoBusMm JI mo 'OCT 23216.

7.2 TpancnopTHUpOBaHUE [OJKHO TPOU3BOAUTHCS B YIMAKOBKE MPEANPHUATUS-U3TOTOBUTEIS.
JlomyckaeTcsi TpaHCHIOPTUPOBATH MTpeoOpa30BaTEIN BCEMH BUAMU Ha3€MHOTO U BOJHOTO TPaHCIIOpPTa Ha
MO0BIe PACCTOSHUSI C COOJIOJIEHUEM TMPaBWI, YTBEPKIEHHBIX COOTBETCTBYIOLUIMMH TPAHCIOPTHBIMHU
BEJIOMCTBAMH.

8 YTUIM3ALUA

Yrunuzamusi npeoOpasoBaTesicli MPOU3BOJUTCS B IMOPSJIKE, YCTAHOBICHHOM Ha MPEANPHUITHU-
norpeduTerne.

9 TAPAHTHUU U3I'OTOBUTEJISA

9.1 IlocraBmMK (M3rOTOBUTENb) TapaHTHPYET COOTBETCTBUE IpeoOpa3oBaresneil TpeOOBaHUSIM
TEXHUYECKHX YCJIOBUM TPH COOJIOJCHHH TOTPEOMTENEM YCIOBUHM OJKCIUTyaTtanuu (IPUMCHEHHS),
TPAHCHOPTUPOBAHUS, XPAaHEHHSI U MOHTa)ka, YyCTAHOBJIEHHBIX B HacToseM PO.

9.2 TapaHTHpOBaHHBIN CPOK JKCIUTyaTally TMpeoOpaszoBaTeneil 3 (Tpu) roga ¢ MOMEHTa (JaThl)
npuEMKH peodpa3oBarelisi, yKa3aHHOTO B MACIOPTE (ITUKETKE).

9.3 TapaHTus HE pacmpocTpaHseTcss Ha mpeoOpa3oBaTelld ¢ HapyIIeHHEeM TUIOMO (eciu oHa
IPeSyCMOTpPEHa UCIOJIHEHUEM), a TaKKe Ha IpeoOpa3oBaTesd, MOJBEPrIIHecs JIOOBIM MMOCTOPOHHUM
BMEIIATEIbCTBAM B KOHCTPYKIIMIO TIpeoOpa3zoBaTeNiel WM WMEIOIIUX BHENIHHE ITOBPEXKICHUS
KOHCTPYKILIUH.

9.4 TapaHTHST HE paCIpOCTpPaAHIETCS HA DIIEKTPUUYSCKHH COCTUHHUTENb U IMPOrpPaMMHOE
o0ecrieyeHre, BXOIAIINE B KOMILJIEKT TOCTaBKH MpeoOpa3oBaTelie.

9.5 TapanTuitHOE 00CITy’)KHUBaHHE TIPOU3BOTUTCS MPEIPUATHEM-U3TOTOBHTEIIEM.
[TocTrapanTuitHblif peMOHT NpeoOpazoBaTesei MPOU3BOAATCS 10 OTAEIBHOMY J0TOBOPY.
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Ipuaoxenune A

YcioBHOe 0003HaUYeHHe TPeoOpa3oBaTeJieil 1aBJIeHUs U3MePUTEeIbHbBIX
CTpyKkTypHas cxema yCIOBHOTO 0003HAUYCHHUS MTPeoOpa3oBarTeseii

O0o3HaueHue
e 1 2 3 4 5 6 7 8™ 9 10 11
TO3UIUA
DXXXX-
Ipumep |CAB-| Ex- | - | 1,00 - | M(...) -| RS485- NXXK-XX KXX | LXX |-/ XXX |AT'BP.406239.001TY

“JleBATY10, NECATYIO IH(PBI JIOMYCKACTCS HE yKa3bIBaTh
K00 nomyckaercsi He yKa3bIBaTh

Homep no3uiuu B

0003HaYCHUHT Conepanme

1 Hawnmenosanue cokpamennoe — C/IB

2 K00 ucnonnenus (tTabmuna A.1),

3 8U0 uzmepsaemozo oasnenus (Tabmuma A.2)
Hwxuanit (HITN) u Bepxane (BIIN) npexenst n3MepeHnii B COOTBETCTBUH C 3aKa30M.

4 Huxuuil npenen u3sMepeHus, paBHbII HYJIO, JOIYCKAETCs HE YKa3blBaTb. ENMHUIIBI
n3Mmepenus «Mlla» 1onyckaeTcsi He YKa3blBaTh.
Koo cneyuanvroeo ucnonnenus:
M(...) — IS WCTIONIHEHUS C TIePEeHACTPanBaeMbIM JHANIA30HOM H3MEPEHUS
«MHOTOIIpEIeNbHEII, B CKOOKaX yka3biBaeTcs 3Hauenne BIIU 3aBockoli HaCTpoKu
B Ml1a;
MA — MHOTOIPEAENbHbI C aBTOMATHYECKUM MEPEKIIOUYCHUEM Juana-
30HOB (TOJBKO ISl TpeoOpazoBateeil ¢ U(POBBIM BHIXOJHBIM CUTHAIIOM).

5 HE yKa3aHO — JiIs IpeoOpa3oBarelicii ¢ (UKCUPOBAHHBIMHU TIPEJCIIaMu U3Mepe-
HUS («OTHOTIPENETBHBII).
P — WCTIOJHEHHE TMpeoOpazoBaTeNieli C BBIHECEHHBIM MPUEMHUKOM
JIaBJICHUA
PXX — WCHOJHEHHWE C HECTaHIAPTHBIM 3HAYEHHEM IMPeelbHO-OYCTH-
MOTO MTEPErpy309HOTO AaBieHus (XX — 3HaueHue AasieHus B MIla) u moBeimeHHON
HaJIEKHOCTBIO.

6 KOO 8bIX00H020 cuchana u aunuu (Tadmuma A.3)

7 K00 mooenu (OyKBa W IEBATH WIN AECATH ITUPD)

OykBa|  6uo anekmponno2o 6noka (Tadnuna A.4)

HEPBBIA CUMBOJI| K00 Kaumamuyecko2o ucnoanenus (tabmuma A.5)

BTOPO# CUMBOJI| k00 npedeia 00NnyCcKaemoll OCHOBHOU nozpewnocmu usmepenus (tTabmuna A.6)

TpeTha LUdpal k00 npedena donornumenvHol memnepamypHoi nozpewinocmu (tabmna A.7)

KOO NpucoeounumenbHo2o pasmepa (MOHTaXHOM 4acTh) JJIsl COSAMHEHUS C BHEITHEH
THpaBIMYecKol (Ta3oBoil) JHHHUEH U 3a3eMieHreM (Tadmuia A.8)

YETBEPTHIA CUMBOJI

wsras WiQpPal ko0 suda unoukayuu 8vixodHo20 cucnana (tTadmmma A.9)

KOO COeOUHUMENs 3IeKMPUecKo2o Il COSAMHEHUS C BHEITHEH JTMHUEH CBA3U
(Tabmuma A.10)
BochMas 1uppal k00 epynnut nwiresnazozauumol 1o 'OCT 14254 (tabnuna A.11)

6 u 7 uudper

JEBATBHIA CUMBOJ| KOO Ouanasoua Hanpsaxcenuti numanus (tTabnuna A.12)

necsras tudpal koo epemenu ycmanoexu 6vixo0H020 cuznana (Tabauna A.13)

8 Koo xonempyxmusnozo ucnonnenus. KOO nomyckaercst He yKa3blBaTh
(Tabnmma A.14) v npu3HAK JOTIOJHUTENBHON TeXHOonorndeckoi mpupabotku (H)
9 onuna kabens LXX (1emoe 9nucio KpaTHOE OAHOMY METPY, HE MOXET MPEBHIIIATh
800 ™), yKa3bIBaeTCsl TOJIBKO JUIsl M3AEIHHA C KabeleM.
10 Koo unghopmayuu o nepsuunoii nosepre (tradmuua A.15)
11 Obo3nauenue mexnuuyeckux ycaosuti (TY)
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[Iponomkenune npuaokeHus: A

Taonaumma A.1— Koxucnonaenus npeodpazosareneii. J[omyckaeTcss O THOBpEMEHHOE YKa3aHUE
HECKOJIbKUX 0003Ha4YeHHI (pa3aeneHue yepes neduc)

O0o3HaueHue
(To3mITHs)

Hcnonnenune

HE yKa3aHO

OGH.ICHpOMLIH_IJ'ICHHOC HCITOJTHCHHUC

Ex

HCIIOJTHEHHE B3PHIBO3AIIMIIIEHHOE C BUIOM 3aIlIUThI «HCKPOOE30IacHast IETby 110
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii mo B3psio3antute «0EX ia IC T5 Ga X»

BT2

(HeB3pBIBO3AITHUIIIEHHOE UCTIOTHEHHE)
WCTIOJTHEHHE, YCTOMYNBOE K BO3JEHCTBHIO TEMIIEpaTyphl paboueii (M3MepsieMoit) cpeIbl
(«BBICOKOTEMIIEpPATYpHOE») OT MuUHYC 50 mo mmroc 200 °C

BT2-Ex

WCTIOJTHEHHE B3PHIBO3AITUIIEHHOE C BUJIOM 3aIllUThl «MUCKPOOE30TacHas IETbY 10

I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii mo B3psiBo3antute «0EX ia IC T3 Ga X,
YCTOWYHMBOE K BO3ACUCTBHUIO TEMIIEpaTyphl paboueil (m3mepsemoii) cpenst oT MuHyc 50 10
witoc 200 °C

D20, D22, D50

KoHCTpyKTHBHBIE UCTIONHEHUS 10 Ta0apUTHO-TIPUCOEINHUTENBHBIM pa3MepaM
npeoOpasoBaTesieli (HEB3phIBO3AITUINCHHBIC UCTIOIHEHUS])

D20-Ex

MCTIOJTHEHHS B3PHIBO3AIUIIICHHBIEC C BUIOM 3aIIUTHI «MCKPOOE30MacHast IEIb) 110
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amiute «0EX ia 1IC T5 Ga X»
Y KOHCTPYKTHUBHBIM HCIIOJHEHUEM [0 Ta0apUTHO-IIPUCOCMHUTENBHBIM pazmepam D20

D22-Ex

UCTIOJTHEHHS B3PHIBO3AIHUIIICHHBIEC C BUIOM 3aIIUTHI «UCKPOOE30MacHast IEIb) 110
I'OCT 31610.0, 'OCT 31610.11 ¢ mapkupoBkoii o B3psiBo3ammure «0Ex ia [IC T5 Ga X»
Y KOHCTPYKTHUBHBIM HCIIOJHEHUEM M0 Ta0apUTHO-IIPUCOCAMHUTEILHBIM pa3mepam D22

ExP

WCIIOJTHEHHMS B3PHIBO3AIMUIIICHHBIC C BUIOM 3allIUThI «MCKpoOe3omnacHas mnemnby mo ['OCT
31610.0, I'OCT 31610.11 ¢ mapkupoBkoii o B3peiBo3amute «PO Ex ia I Ma X»

D20-ExP

WCTIOJTHEHHS B3PhIBO3AMIUIIICHHBIE C BUIOM 3aIlIUTHI «HCcKpobe3omnacHas nemb» mo ['OCT
31610.0, 'OCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCTIOJIHEHHEM I10 rabapUTHO-TIPUCOEIMHUTENBHBIM pazMepam D20

D22-ExP

WCIIOJIHEHHS B3PBIBO3ALIHUILECHHBIE C BUJIOM 3aIUTHI «HcKpobe3onacHas uenb» nmo 'OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3priBozamure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJIHEHHEM 110 rabapuTHO-IPUCOEIMHUTENBHBIM pazMepaM D22

M-Ex

MCIIOJTHEHHE B3PHIBO3AIIUIIIEHHOE C BUIOM 3alllUThI «HCcKpobOe3onacHas nenby mo [OCT
31610.0, TOCT 31610.11 ¢ mapkuposkoii o B3peiBozamute «0Ex ia IIC T5 Ga X» mns
CYJIOBBIX M KOPaOEIbHBIX CUCTEM, YCTOHYNBOE K BO3JICHCTBUIO MEXAaHIMUECKUX yIapOB,
BubOpoycroitunBocth G2 mo 'OCT P52931-2008, ¢ A0NOJHUTEILHBIMU TPEOOBAHUSAMU 110
CTOWKOCTH K OTHOCUTENBHOH BiaxkHocT 100 % mpu abcomroTrHOM masneHun 0,08 mo 0,4
MITa.

BT2-M-Ex

WCTIOJIHEHHE B3PBIBO3ALIUIIICHHOE C BUJIOM 3aIllUTHI «MCKPOOE30IacHast IeTb Mo

I'OCT 31610.0, TOCT 31610.11 ¢ mapkuposkoii mo s3peiBozamute «0EX ia I1C T3 Ga
X», JUIs CYIOBBIX M KOPaOEIbHBIX CHCTEM, YCTOMYHBOE K BO3ICHCTBHIO MEXaHHIECKUX
yaapos, BubpoycroitunBocts G2 o FOCT P52931-2008, ¢ 1onoaHUTEIbHBIMU
TpeOOBaHUSIMHU IO CTOMKOCTH K OTHOCUTENbHOM BiaskHOCTH 100 % 1mpu abcosroTHOM
nmasiennu 0,08 mo 0,4 Mlla., ycroitunBoe K BO3IEHCTBHIO TEMITEPATyphl paboueit
(m3mepsiemoit) cpeast oT MuHyc 50 o mmroc 200 °C

Tadonuma A.2— BugwuszmepseMoro gaBieHus

O6o3Hauenne Bun n3mepsiemoro naBieHus
A npeoOpa3oBaTean aOCOIIOTHOTO TaBICHHS
u peoOpazoBaTesi H30BITOYHOTO JABIICHUS
UB npeoOpaszoBaTe NaBICHUSI-PA3PEIKEHIS
r npeoOpa3zoBaTey THAPOCTATHICCKOTO aBIeHUS (YPOBEHB KHIKOCTH)
pl| MpeoOpa3oBaTeNld Ppa3HOCTH JaBJICHUHN
B npeoOpa3oBaTey pa3perkeHUsI

Crpanunna 19 u3 56 AT'BP.406239.001-11P3 u3m.19




Taonuua A.3—KoxBBIXOAHOTO CUTHAIA

[Iponomkenune npuaokeHus: A

Kon BrixoHoM curuan ITpumedanue
RS485 Iudposoit — dpopmar RS485 mo nporoxoxy ModBus RTU —
Tabnwuma A.4— BunamekTpoHHOTO OJI0Ka
O06o3Hauenue Bua snexkrponHoro 6oka
D ¢ 1udpoBoii 00pabOTKON cUrHaIa

Taonuuga A.5— Ko KIMMAaTUUECKOTO UCHOJIHEHUS

Bun kmnMmaTrdgeckoro [IpenenbHble 3HAaUEHUS
Kon HCITOJIHCHHS U TEeMIIepaTyphl OKPY>KAIOIIET0 BO3AyXa

KaTeropusl pa3MelIeHHUs pH SKcIuryaranuu, °C
1 VXJI3.1 —-10...+50
3 v2 —50...+80
6 V2 —1...+40
9 T3, TB2, TB4 —25...+70
A VXJI3.1 —20...+80
B VXJI4.2 +15...+35
C V2 —40...+80
D VXIJI3.1 —-30...+80
L V2 -10...+70

Tadbnuuna A.6— Koxnpenena gornyckaeMoil OCHOBHON IOTPEIIHOCTU U3MEPEHUS

Kon [Tpenen momyckaeMoit OCHOBHOM MOTPEIIHOCTH U3MEpeHUs, +y,%0
1 +0,10
2 +0,15
3 +0,25
4 +0,5
5 +1,0
6 +1,5
BIIN + + + +
max 0,25 +o0,5 +1,0 +15
4 xITa 4 xITa 25 1,6 xI1a 1 xIa 0,6 0,4 0,25kI1a 0,16 xIla
klla kIla klla
10 xITa 10 xITa 6 kIla 4 xIIa 25 1,6 1 xI1a 0,6 xITa 0,4 xI1a
klla klla
8 40 xIla P 40 xIla 25klla | 16 xIla 10 kIla | 6kIla 4 xIla 2,5 xI1a 1,6 xI1a
1,
250 xI1a Bnlll,l 250 kIla 160 100 xITa 60 xIla | 40xIla | 25Ila | 16 klla 10 xI1a
klla
1,6 MIla 1,6 MIla 1 MIla | 0,6 MIIa | 0,4 0,25 0,16 0,1 MIla 0,06 MIla
MlIla MIla MIla
16 MIa 16MIa | 10 6MIla | 4MIla | 25 1,6 1MIla 0,6 MIla
MlIla MlIla MIla
C +2,0
D +0,2
E +0,4
Tao6nuna A.7—Kox npenena qonomHUTEILHONW TEMIIEPATYPHOM MOrPEIIHOCTH U3MEPEHUS
Ko [Ipenenbr JONOIHUTENBHON TEMIIEPATYPHOM NOTPEIHOCTH U3MEPEHUS,
A %/(10 °C)
8 + (0,05+0,05 Pmax/ PB) mis Pmax/10 < PB < Pmax;
+ (0,1+0,05 Pmax/ PB) mist PB<Pmax/10
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[Iponomkenne npunokeHus: A

Taonuua A.8— KoanpucoennHuTensHOro pazMepa (MOHTaXKHOW 4acTH) U1l COSAMHEHUS C
BHEIIIHEH TUAPABIMYECKON (THEBMATHYECKOW ) TUHUEH U 3a36MIICHHEM

Kon

[IpucoeauHAUTENBHBIE pa3MEPHI

1

Mtynep M12x1,0

2

Mtynep M20x1,5 ¢ aHunmenem s coeaunenus tuna 3 ucnonnenne 1 mo 'OCT 25164

Mtynep M20%1,5 ¢ Hunnenem 4yt COeTMHEHMS TUTIA 3 UCTIONHEHKE |
o 'OCT 25164, ¢ anementom 3azemacuus mo 'OCT 12.2.007.0-75
1 pe3p0oit M4-7H mtst BO3MOKHOH YCTaHOBKH THAPABIMYIECKOTO APOCCEIIS

Bes mrynepa

Mtymep M12%1,5 ¢ Hunmenem

Htyuep G %2"-A ¢ Hunmenem

[Mtyuep M10%1,5

KopposnonHocToiikas oTkpeiTast MeMOpaHa co mrynepom M20x1,5

KopposmnorHocToiikas oTkpsiTas MeMOpana co mryrnepom M36x1,5

dJaHIeBOC NOAKIIOYEHHEM K Iporieccy ¢ pe3booit KYa”

Mtyuep M12%1,0 ¢ Hunmnenem

Irynep M12x1,25 ¢ Hunnenem

Irynep M22x1,5 ¢ Hunnenem

M MOOQ|@|p»|o|lo|N|lo|o

Irymep M20x1,5 ¢ aunmeneM Jyisi COEAUHEHUS TUMNA 3 ucnoaHeHue 1
1o 'OCT 25164 u ycTaHOBJIEHHBIM FHAPABINYECKUM JIPOCCETIEM

@

JIABJICHH)

drnanueBoe noAKIOYEHNE (MAIOrabapUTHBIH BApUAHT PeoOpa3oBaTelisi pa3HOCTH

HUIITICTICM

MarorabapuTHsI BapraHT ipeodpa3oBaTens pasHOCTH JaBJIeHUH co mrynepamu M20x1,5 ¢

Mrynep G 74"-A

L

Iryuep M10x1,0 ¢ Hunnenem

Taonuma A.9—KoxaBuga MHIUKAIIMY BEIXOJHOIO CUTHAIA

Kon

By nHaukanmy BEIXOJHOTO CUTHANA

0

0e3 MHAUKALINHA

Taonuma A.10 — Kox coenMHUTENS STEKTPUIESCKOTO JJISI COSAUHEHUS C BHEITHEW JIMHUEH CBS3H

MAapKUPOBAHHBIMU BBIBOJAMU U

JIpeHaKHOU TPyOKO#i, 6-ITPOBOIHBIN

Kon Tum coequHuTEINS IIpumeuanue
10 Brika 2PMJ118B41115B1B
13 Brika 2PMI'J[18B41I5E2 TepPMETHIHBIH
14 Brika 2PMI'J[18671I1E2 TepPMETHIHBIH
15 Buika 2PMJIT18B71111B1B
60 DIN 43650 A Buiika DIN 43650A
62 Buika GSSNR 300 Pozerka GDSN 307 DIN 43650 C
01 Kabens ¢ MapKupOBaHHBIMU I'pynma nemesnarozanuTsl A0 IP68 mo 'OCT 14254, nuana3on
BBIBOJAMH TeMIeparyp okpyxaromiei cpeast or munyc 40 go 80 °C
92 Kab6ens ¢ MapkupoBaHHBIMH I'pynmna neesnaro3amutsl 1o IP68 mo I'OCT 14254, nnana3on
BBIBOJAMH TeMIIepaTyp okpyxarouiei cpeast o Munyc 40 o 80 °C
Kabenb, sxpaHnpoBaHHbIH B
94 TOJINYPETAHOBOI H30JISLHH C JlnuHa corylacoBBIBaETCs MPH 3aKase, AUana3oH TeMIepaTyp
MapKUPOBAHHBIMU BBIBOJIAMH 1 okpysxaromiei cpenpl or Munyc 40 1o 70 °C
JIPECHAKHOU TPYOKO#, 4-TIPOBOIHBII
Kab6enp, sxpannpoBaHHBIN B
95 OJINYPETAHOBO H30JIALHH C JlnuHa coryiacoBBIBaeTCs MPH 3aKase, IUara3oH TeMIepaTyp

okpyxaroteit cpept ot Mmunyc 40 o 70 °C
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[Iponomxenue npuiioxeHus A

Taonawuma A.11 — Kox rpynmel meineBiarozamutsl o 'OCT 14254

Kon

O06o03HaueHue

IP54

IP67

P68

IP55

IP65

(W |IN|F-|O

IP68 (IP68K)

Taonawumma A.12— Kox quanazona HanpsHKEHUN TUTAHUS

Ko Jlnanason Hanpsbkenus, B
S 3,0-5,5
9 3,0-3,9

Tabnau IoDa A.13 - KOI[ BPEMCHH YCTAHOBKH BBIXOOHOT'O CUI'HAJIAa ITOCJIC BKIFOUCHUA ITUTAHUS

Kopn Bpems ycTaHOBKH BBIXOJHOT'O CHTHAJIA MIOCJIC BKJIFOUSHHS MUTAHU, MC, HE OoJiee
0 200
1 100

[Ipumeuanue—KoaBpeMeHH yCTAHOBKU BBIXOJHOTO CUTHAIA YKA3BIBAETCS TOJIBKO TS
npeoOpasoBaTeneil ¢ aBTOHOMHBIM TUTAHUEM.

Tabnuuna A.14 — Koa KOHCTpYKTUBHOT'O UCTIOTHEHUS

Kon Marepuan MeMOpaHbI

Martepuaibl, KOHTaKTHPYIOIIHAE C
HU3MEPSAEMON cpesloi

Howmep pucynka
IpWIOKeHus: b

o OCT 1.90006

OCT 1.90006

00 | Turanossi crutas BT-9 Turanossli ciias BT-9 o b.1,b.6
o OCT 1.90006 OCT 1.90006. Ctanp 12X18H10T
20 | Turanosslii ciutas BT-9 Turanossii crias BT-9 o B.7
o OCT 1.90006 OCT 1.90006. Crans 12X18H10T
21 | Cranms 36HXTIHO Crans 12X18H10T b.4,B.5
03 | Crams 36HXTIO Cranp 12X18H10T b.2,B.3
04 | Crans 316L Cranb 316L, crans 12X18H10T, Viton b.1
05 | Cranb 316L Cranb 316L b.13,5.14, 5.15, 5.16
14 | Crams 316L Crans 316L, Viton b.8, b.15
24 | Crans 316L Cranb 316L, crans 12X18H10T, Viton B.9
34 | Crans 316L Cranb 316L, crans 12X18HI10T, Viton B.7
41 | Turanosslii crinas BT-9 Turanosslii ciias BT-9 o b.10

IIpumMeuanus

1 B MHOroJuamna3’oHHBIX MPeoOpPa3oBaTEeIsIX € ABTOMATHUYCCKUM TMEPEKIIOUCHUEM JHAMa30HOB IS
OTpe/ieNiecHHsT OCHOBHOM TOTPEIIHOCTH WCIONb3yeTcs Ommkaiiiiiee o0o3HaueHHoe 3Hadenue BIIW, kotopoe
MIPEBBINIAET YCTAHOBIIEHHOE 3HAYEHUS TABIICHHS.

2 CremneHb 3alUThl OT MPOHUKHOBEHMS mbutH U Biard P68 mo 'OCT14254-96, nns npeoOpasoBaTesicit
THPOCTATHYECKOTO faBjieHus (¢ KogaMmu ucnoiHeHus 94, 95 mo tabnwuie A.10) npu MakcMMaabHOM JUTMHE
norpyxenwust 10 250 M, mpeoOpa3oBareneii ¢ kogamu uctonaennit 91, 92 mo tabmume A.10 — 10 m.

3 CumBoi «IT» B K0oJie KOHCTPYKTUBHOTO HCITOJHEHHUS MCIIOIBb3YETCs TS peoOpasoBareieii, paboTarommmx

B KOHTAKTC C IMUIICBbIMA MPOAYKTAMMU.

Taonuma A.15— Kox undopmaruu o mepBUIHON TOBEPKE

Kon

Onucanue

BIT

Otrpy3ka npeoOpa3oBareieii ¢ 3aB0/1a-U3rOTOBUTEIS 0€3 0POPMIICHUS IEPBUIHOM
MOBEPKH (YCJIOBHSI IOrOBOpa)
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BIID

Otrpy3ka npeobpazoBarelieil ¢ 3aBo1a-u3roToBUTeENs 06€3 0opMITEHUS TEPBUIHOM

TTOBEPKH, «I» - 0COOBIC YCIIOBHUS MTOCTABKH
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Hpuiaoxenne b
I'aGapuTHbIe YyepTe:ku npeodpazoBaresiel

Coedurumens Noxd 30+ yoaolyo
T

527 f

Lo} o
Ty e = = = = o vy

T

Hcnonnenue npeodpazoBareneii L, mm,

Wcnonuenus ¢
He Ooiree

KOJIOM
AJIEKTPHYECKOTO
COEIMHUTEIIS 110

Tabmume A.10

1X, 60, 62 [TpeoOpasoBarenu W30BITOYHOTO JABICHHUS,
JABJICHUSI-PA3PEKEHUS] UCTIOTHEHHS C KOJIOM
MpUCOSAMHUTETBHOTO pa3mepa 1, 2, 6-8, C—F u komom
KOHCTPYKTUBHOTO ucnojaHenus KOO

[TpeoOpasoBareny H30BITOYHOTO, AOCOTFOTHOTO
JaBJICHUS C KOJAOM MIPUCOEAUHUTEIBHOTO pa3mepa 2 u
KOJIOM KOHCTPYKTHBHOTO ucnosHenus: K04

91, 92 [TpeoOpazoBareny M30BITOYHOTO JABICHUS,
JTABJICHUSI-PA3PEIKEHUS UCTIOTHEHUS ¢ KOJIOM
npucoeANHUTENbHOTO pa3mepa 1, 2, 6-8, C—F u xomom
KOHCTPYKTUBHOTO HcnonHeHus K00
[TpeoOpa3zoBarenyt H30BITOYHOTO, A0COTIOTHOTO
JABJICHHS ¢ KOJOM MTPHCOSTHMHUTEIHHOTO pa3mMepa 2 u
KOZIOM KOHCTPYKTUBHOTO HcnonHenus K04

105

120

112

127

IIpumMeuanus

Pa3meps! 11 cripaBok.
MOMEHTEHI 3aTSHKKH MIPY YCTaHOBKE ITpeoOpa3oBaTesieid MpUBEICHBI B IPUIIOKEHNH [

IITynep u 31EKTPUUECKUI COEJUHUTEIND ITI0KAa3aHbl YCIOBHO.

Macca npeobpazosaresns He 6onee 0,18 kr.
OTBeTHAs YacTh COETMHUTENS U JIMHUS CBA3H HE TIOKA3aHBbI.

BuHT 3a3emiieHUs1 OTCYTCTBYET.

OOk, WN -

Pucynoxk b.1 — I"'aGapuTHslit uepTéx npeoOpa3oBaTeneil H30bITOUHOTO JaBICHUS, JaBICHU-Pa3pEKESHUs
(¢ kogoM TpHcoeaMHHUTEBHOTO pa3mepa 1, 2, 6-8, C—F mo tabmume A.8 W KOJOM KOHCTPYKTHBHOTO
ucnonnenuss KO0 mo Ttabmume A.14), u30BITOYHOTO, aOCOJIOTHOTO JaBieHUA (C  KOAOM
MIPUCOCTMHUTEIILHOTO pa3Mepa 2 1o Tabmuie A.8 W KOJOM KOHCTpYKTHBHOrO ucnonHeHuss K04 mo

Tabmuie A.14)
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IIponomxenue npunoxenus b

i |
- r

L= t

IpuMmeuanus

1 PasmMeps! Asst CIpaBoOK.
2 MoMeHT 3aTsDKKY IPH yCTaHOBKe TpeoOpasoBarens — He 6osee 60 H-wm.
3 DJeKTpHYecKHii COeAMHUTENb MTOKa3aH YCIOBHO.
4 Macca npeobpazoBarens He 6onee 0,6 KT.
5 BuHT 3a3eMiieHMsI IPUCYTCTBYET TONbKO B ucnoiaHenun CAB-Ex, CJIB-ExP.
Pucynok b.2 — TabGaputHbiii 4yeprexx mnpeoOpa3oBaTeneil H30BITOYHOTO JABJICHHS C KOAOM

KOHCTpyKTHUBHOTrO HcnosnHenus KO3 no tabnune A.14 1 ko10M npucoeIuHUTENbHOM yacTu 9 no  Tabmune
A8

0 T ﬁ/ |

M3Ex1, 5

Sl .
TLomax

Npumeuanus

1 Pa3mMeps! st CIPaBOK.

2 DJEeKTPUYECKH COeANHUTENb MOKa3aH YCIOBHO.

3 Macca npeobpaszosatens e 6osee 0,5 K.

4 BwuHT 3a3eMIIeHUs IPUCYTCTBYET ToIbKO B ucnonHeHnn C/IB-Ex, CIIB-ExP.

Pucynox b.3 — TaOaputHblif dyepTexx npeoOpa3oBaTeneil HM30BITOYHOTO JAABICHHUS C KOAOM
KOHCTpYKTHUBHOTO HcnonHeHus: KO3 mo tabnuie A.14 1 KOJ0oM MprUCcOeAMHUTENBHOM YacTH A 1o Tabiuiie
A8
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[Iponomkenune npunoxenus: b

178 max

7
Mo
4amb

)

S ]_

\ K147 FroCTEI11-52

L-‘ 8342

Zomb

Npumeuanus

1 Pa3meps! Asst CIPaBOK.

2 DJEeKTpUYECKH COSJMHUTENb MTOKa3aH YCIOBHO.

3 Macca npeobpaszoatens He 6oiee 4,2 K.

4 BuHT 3a3eMieHus TPUCYTCTBYET ToubKo B ncnonnennn CIAB-Ex, CIB-ExP.

Pucynok b.4 — T"abapuTHbIif yepTex mpeodpazoBarTeneil a0COMOTHOTO ¢ KOJAOM MPUCOSIUHUTEIHLHOTO
pasmepa B mo tabmmie A.8 u kogoM KOHCTpyKTUBHOTO McnionHenus K21 mo rabnune A.14
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[Iponomkenune npunoxenus: b

I
- K4 TOCTEIT-52

Makcumansubiii BIIN, kIla A, MM, He Ooiee B, MM, He Ko KOHCTPYKTHUBHOTO
Oosee WCIIOJTHCHHMS
>1,6 178 134 K21

IpuMmeuanus

1 Pa3smepsl aj1st CIpaBOK.

2 DJEeKTpUYECKH COSJMHUTENb MTOKa3aH YCIOBHO.

3 Macca npeobpazosarens ve Oonee 4,2 kr (ucnonaenue K21) u 9,8 kr (uconmnenne K31).
4 BuHT 3a3eMieHus TPUCYTCTBYET ToubKo B ncnonnennn CIAB-Ex, CIB-ExP.

Pucynok b.5 — T'aGaputHbiii uyeprTexx mnpeoOpasoBareneil H30bITOYHOIO JABICHUS, pPa3pexKeHMUs,
JaBJICHUSI-Pa3pexKEeHUs U Pa3HOCTH JaBJICHUN C KOJOM MPUCOEIMHUTENIBHOTO pa3Mepa B no Tabnuie A.8
¥ KOJIaMU KOHCTPYKTHUBHOTO HucnoiaHeHuss K21 mo tadnume A.14
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[Iponomkenune npunoxenus: b

(koda ang kpensiequs mpoca

J—
St . . ) o - B ]
{ © | I
— N -
Konnavox
120 max [

IIpumeuanus
1 ]Iyt mpOMBIBKY IPUEMHOTO OTBEPCTHS CHSTD 3aIIUTHBIM KOJIITAYOK.
2 PexomeHnayeTcsi MCMOJB30BaTh TPOC AJISl 3aKpEIUICHHS B padodyeM TOJNOKEHHM, a TaKkKe MOJbeMa H

OITyCKaHUSI.
3 Ilpu HEOOXOOMMOCTH HCHOJIB30BaHMA TpOca Ul MOAHATHA U OIyCKaHWs IpeoOpa3oBaTelisi, 3aKpernuTh

TpocC 3a CKOOy.
4 JInvHa mpUCOESIMHUTEIBLHOrO Kabes L B 3aBUCUMOCTH OT 3aKas3a.

Pucynok b.6 — T'abapuTHblii uyepTexx mpeoOpazoBaTeieid TUAPOCTATHYECKOTO JJABIICHUS C KOJOM
MPUCOSANMHUTEIFHOTO pa3Mepa 2 mo tabnuie A.8 U KOAOM KOHCTPYKTHBHOro wucnonHenus KOO mo

Tabaune A.14

Coodumons newa saw poamie

I
=

M20x1 5-6g

Kon snexktpuueckoro coeiuHUTENS O TabuIe L, mm, He Oosee
A.10
1X, 60, 62, 80 185
91, 92 192
Pucynox b.7 — TaOaputHblii d4epTexx mnpeoOpa3oBaresiell M30BITOYHOIO JABICHHS, pa3pexeHus,

JaBIEHUs-pa3pekeHus: ucrnoiaHeHuss BT2 ¢ komom mpucoeMHUTENBHOTO pa3mepa 2 mo Tadymie A.8 u
KOJIOM KOHCTpyKTHUBHOTO HcnionHenus K20, K34 no tabnune A.14
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[Iponomkenune npunoxenus: b

{oedunumens nokazan ycaobxo
)

\ ’ |
[
1 ]
n
.
|
N 13
L — | iy -
'_-\‘i
S /
. =
= - =
Kox anexTpudeckoro CoOeuHUTENS 0 TaoJI. L, MM, He Ooiee
A.10
60, 62 95
91, 92 102
Pucynox B.8 — TlaGaputHblii ueprexk mnpeoOpazoBaTelicii M30BITOYHOTO JIABJICHUS, Pa3peKCHUS,
TABJICHUS-PA3PEIKEHUsT C KOAOM IMPHCOSAMHHUTEIBLHOr0 pasmepa 2 mo Tabnumne A.8 U Komom

KOHCTpYKTHUBHOTO HcnoiaHenust K14 mo tabmuie A.14
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[Iponomkenune npunoxenus: b

\$
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d / |
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#88
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+ -
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Pucynox B.9 — T'abaputHblii yepTe:x mpeoOpazoBaTeneid pa3sHOCTH MJaBICHHH C  KOAOM

MpUcoeAMHUTENbHOTO pa3Mepa G mo tabmuie A.8 U KOJOM KOHCTPYKTHUBHOTO ucrnoiaHeHus K24 mo
Tabauie A.14

90 max 1420

55 . /
Q ]

M2Ow15-8g

=27

227

Npumeuanus
1 JlnuHa nprcoeIMHUTEILHOTO Kabens L B 3aBUCHMOCTH OT UCTIOJIHEHHS.

Pucynox b.10 — T'abaputHblii uepTexx mpeoOpasoBareneil M30BITOYHOIO JaBIEHHUS C KOJOM
MIPUCOEANMHUTEIBLHOTO pazmepa 9 o Tabauie 1 KoJ0M KOHCTpYKTHUBHOTO ucnoiaHeHust K41 no tabnuue

A.14
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[Iponomkenune npunoxenus: b

PP AO “HITK BUMT [H[
COB-Exq al{a} (6} 1Wire -
Dl 2 |
N7 1 [e ]
OEx ia IIC TS GaX, IP[x]
-50°C< fu<+800C
Ci12,0MkP, LisZMKIH H
Ui3,9B, li<100MA, Pis20MBm | 7
[ u |
l K |

Bujg nzmepsieMmoro naBieHus;

Bepxuuii npeen(sr) n3MEpeHus TaBIeHUS;

IIpu3HaK MHOTONPENENBHOCTH;

O6o3HayeHue Moenu npeodpasoratens no AI'6P.406.239.001TY;
3aBOACKOW HOMED;

JlaTa U3rOTOBICHUS;

Kox creneHu 3amuThl OT BHEITHUX BO3JCHCTBHUI B COOTBETCTBHHU C UCIIOJIHCHUEM MPeoOpa3oBaTes;
CrieninanbHBIH 3HaK B3PHIBOOE30TIACHOCTH.

Opran cepTuduKammy;

O6o3HauyeHue cepTuuKara;

Enuneiii 3Hak ooparienus TP TC

HARECXORDIE O

Pucynok b.10 — MapkupoBka Ha kopmyce npeodpa3oBareneii C/IB-Ex ¢ MapkupoBKO#l B3pBIBO3AIIHTHI
«0Exia lIC T5 Ga X»

Pd AO “HIK BUIT [H[
COB-Ex{ a[{a}[6} Wire -
D 2 |
N[ g ] [e ]
OEx ia IC T3 GaX, IP[x]
-50°C< t,<+80°C
Ci£12,0MkP, Lis2MKIH E
Ui<3,9B, li<100MA, Pis20MBm | 7
I u |
I K |

[Ipumeuanue— CoagepxKumoe Nojae a—1 B COOTBETCTBUU ¢ pUCYHKOM b.11.

Pucynox b.11 — MapkupoBka Ha kopryce mpeobpasosareneit CIB-BT2-Ex c¢ wmapkupoBkoit
B3pbiBo3anuThl «0EX ia 1IC T3 Ga X»
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[Iponomkenune npunoxenus: b

[ﬂgjxfé-:l\;llre L3 [H[

D | Ej I 7
N[ F ] [ e |

PO Ex ia | Ma X, P[4

-50°C< t,<+80°C

(1<12.0Mk D, LisZMKIH E
Ui<3,9B, li<100MA, Pi<20MBm
| u |
| K |

[Ipumeuanue — Conepxumoe nojeit a—i B cooTBETCTBUU ¢ pucyHkom b.10

Pucynok b.12 — MapxkupoBka Ha kopmyce npeobpazoBateneit C/IB-ExP ¢ MapkupoBKoii B3pbIBO3AIIUTHI
«PO Ex ia I Ma X»
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[Iponomkenune npunoxenus b

Konnaqox
| e J S
N - - - - [ EN
| = .
150 max L*
IIpumeyanue

1 Jlns npoMBIBKY IPHEMHON MEMOpPaHBI CHATH 3aIIUTHBINA KOJIIAYOK.
2 JlnvHa IpUCOEIUHUTENBHOTO Kabeis L B 3aBUCHT OT 3aKasa.

Pucynox b.13 — ["'aGapuTHbIil 4epTex npeodpazoBareseil THAPOCTaTHUECKOTo AaBieHus ¢ kogom D20 mo
tabiuue A.l, KOZOM NPHCOCTMHUTENBHOTO pasMepa 5 mo Tabmune A.8 W KOAOM KOHCTPYKTHBHOTO
ucnonaenus K05 mo rabmune A.14

kﬂJI. N I .
Sl |
1 | |
— ] -
[Ipumeyanue

1 JIns npoMBIBKM IpUEMHONU MeMOpPaHbl CHATH 3alIUTHBIN KOJIMAaYyOK.
2 JlnwHA IpUCOETMHHUTENBHOTO Kabels L B 3aBHCHT OT 3aKasa.

Pucynok b.14 — T"abapuTHbIii uepTexk mpeodpa3oBaTelieil THAPOCTATUYECKOTO JaBIeHHs ¢ KojioM D22 1o
tabmuie A.l, KOJIOM NPUCOCTUHUTEIHLHOTO pa3Mepa 5 mo Tabnuie A.8 U KOJAOM KOHCTPYKTHBHOTO
ucniondenus: K05 no tabnuie A.14

(KoDa 0719 Kpen/iequs mpoca

2505
il

72 max [

A
r
1

[Tpumeuanue - J[n1MHa npUcOeTMHUTENBHOTO Kabens L B 3aBUCHMOCTH OT 3aKasa.

Pucynok b.15 — T'aGaputHbiii uepTexk mpeoOpazoBaresieldl THAPOCTATHYECKOTO JTABJICHHS C OTKPBITOU
NpUEeMHOW MeMOpaHOH, KOJOM NpPUCOECTUHMUTENBbHOr0 pasmepa D50 mo Ttabmume A.l um komom
KOHCTpyKTHUBHOTO HcnoiaHenust KOS mo tabnune A.14.
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IIponomxenue npunoxenus b

BLix00HOL JO3BEN AOKAFTH LeabHo

!
3 /
=) i . - 5
€
|
[ max
Kopa snexkrpuueckoro coejuHUTENS O L, mm, He Oostee
tabmuue A.10
1X, 60, 62 80
91 86
Pucynox B.16 — T'abGaputHblii 4epTéx mnpeoOpazoBaTeneil ¢ OTKPHITOH 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.
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Hpuioxenne B
CxeMbl NOAKJIIOYEHNS NTpeodpa3oBaTesiel

[IpeoGpazoBareins
G
Llens Kont] Llens Q (;)
P +Unmur. 1 |+Umnr. jp— l_ UP
E O0muit 2 |O6mui O O6wuii
Data- 3 |Data- QO Data-
Data+ 4 |Data+ QO Data+
|
Kod 62
Kox 10, 13

IIpeobpaszoBareib — peodpa3zoBaTelb JaBICHUS H3MEPUTEIBHBII,
G — UCTOYHUK ITUTAHHUS;

UP — npuéMHHK KOJOBOTO CHTHAJIA.

Pucynok B.1 — Cxema noaxirouenus npeodpasosareneit C/IB o01enpoMbIIIEHHOTO HCTIOHEHHS C
konamu ucronnenuii 10,13,60,62 o Tadmune A.10
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[Iponomkenune npunoxenus B

Ilenb Howmep koHTakTa pazpema
+Unut 1
OOuwmii 2
Data— 3
Data+ 4
— 5
ITepembIuka MeKy BbIBOJIaMu 6 u 7 6
ITepembIuka MeKy BbIBOJIaMu 6 1 7 7

Kox 14, 15

Pucynox B.2 — CooTBeTcTBHE Ha3HAYCHUS IIETICH BEIBOJIAM pa3beMa IpeodpazoBaTeseil uCTonHeHui 14,
15 o Tabnuue A.10)

IIBer mpoBoaa + 1iBeT Llens KonTakt
HAaKOHEYHHKA
KpacHbIN + Oemblit +Unur 1
Oenblii + OeabIi OO0umit 2
3eJIEHBIN + Oemblil Data— 3
CHHUH + OeJbIi Data+ 4
KENTHIN + YEPHBIN OkpaH —

CooTBeTcTBHE Ha3HAYSHHS BHIBOJIOB pa3beMa MPOBOaM SKPAHUPOBAHHOTO Kabels mpeoOdpazoBaTeneit
THJIPOCTATUYECKOTO NaBieHus (ucnomHenue 94 mo radnuue A.10)

IIponomxenue npunoxenus B

[[BeT mpoBoAa + IBET HAKOHEYHUKA [enn KonTakT
KpaCHBIN + OebIi +Unut 1
Oenblii + GenbIit OO6muit 2
3enEHBIN + OeIbIi Data— 3
CUHUH + Oenblii Data+ 4
KENTHIN+ OeIbIi Data— 5
YEPHBIN+ OesIbIi Data+ 6
JKENTHIN + YEPHBIN OkpaH —

CooTBeTrcTBHE  Ha3HAu€HHUs  BBIBOJAOB  pa3béMa  MPOBOJAM  DKPAHHPOBAHHOTO  Kadens
npeoOpa3oBaresnell THAPOCTATHIECKOTO JAaBiIeHus (ucoaHeHne 95 mo tabmune A.10)
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[Iponomkenune npunoxenus B

[[BeT mpoBoaa Iens KonTakr
KOPHYHEBBIH (KpaCHBIH) +Unut 1
OebIii (FKEIITHIN) OO0t 2
YepHBIH (CephIii) Data— 3
CHUHHI Data+ 4

CooTBeTcTBHE HA3HAYCHHMSI BHIBOJOB Pa3bheMa [IBETOBOW MapKUPOBKE MPOBOJIOB KaOes (MCIIOTHCHUS
91, 92 no tabmurne A.10)

[Ipumevyanus:

1. Jlomyckaercs 3a3eMJIISTh SKpaH MPUCOESTUHUTEIBHOTO Kales.
2. JlomyckaeTcs UCIOIb30BAHNE HAKOHEUHUKOB r0JIy0Ooro 1[B€Ta BMECTO OelbIX.

Pucynok B.3 — Ha3nadenue BbIBOJIOB Kabelnei mpeodpazoBaTeniell THAPOCTaTUYECKOro JaBICHUS U
npeoOpaszoBareseit ¢ KabeTbHBIMU BBIXOIaMHU
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IMpuaoxenne I
Cxema BHeIIHMX JJIeKTpHYecKuX coennnenuii C/IB

BapbiBoonacHas 3oHa BapeiBoGe3onacHas 3oHa

JIMHWA cBA3K

CLB-Ex 10 +lMutaHue o
26 Obwmi o
Bapeep
NCKpoBe30onacHoCTH
30 DATA- o
DATA+
4 O O

Puc. I'.1.Cxema snexrpuueckux coeaqunenuit C/IB-Ex, CJIB-ExP
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[Tponomxkenune npunoxenus I’

WO 0Z1

(4.}
N +VIvd
HIgHAIrd1udomen VIVd
BEHHOIgeY A0
airrareaosedgoad] ] Ldns
[ +VIVd
HI9HAIrs1udonen Vivda
EHHIrger AD
qiraredosedgoad] | Lidi
I +VIVA
HgHara1ndonen ARTY
BUHIIrgeT AD
qiraredosedgoad] | Lidi

AO

LidN+

EWUHELHI
MOIrq

nO 01
i

+VIVA

“Vivd

_\m:o@wM
_

A0
LIdN+

0CSYINVAV

SBYSU-TETSY
g0ono(pdoLHn

qarrareaogedgoad]]

rdou NOD

dororarmox
HIGHAIrEHOOdO] |

Puc. I'.2 PexkomeHnnyemass cxema BHEIIHUX 3JekTpuyeckux coeauHenuit CIAB c mpeoGpa3oBaTtenem

uHTepdeiicoB RS232 - RS485 ADAMA4520

AT'BP.406239.001-11P3 u3m.19
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[Tponomkenune npunoxenus I’
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Puc. I'.3 PexomeHnyemas cxema anekTpuueckux coequennii C/IB ¢
AnyBus Communicator RS232 - RS485
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[Tponomkenune npunoxenus I’

KpacHsll

v\

KopuyHebbil

DATA-—

3eneHsiu

L)gH [lpeodpa3obament

DATA+ \

Cuul

Xenmol >

| F W —

HepHbll

OOOOOO

>
N

O 2 2udpocmamuyeckozo

;:g 3 dabneHus
b 1

KpacHsll

Kopu4Hebbiu

|_)<(351 [lpeodpa3cbament

3eneHsil

CuHul

Xenmud >

A F W N

QOOOOOO

HepHbll

/

>
=

O 2 2udpocmamuyeckozo

;:g 3 dabneHus
L 2

\ KneMMHOs kopodka

KpacHsll

KopuyHebbiu

|_>(<)7 : [peodpa3cbament

3enexsiu

zuﬂ ocmamuyeckoeo
o2 P

Cuul

Xenmeld >

Al Flw N —

OOOOOO

HepHoll

R2
120 Om

3 dabneHus
;Zga N

R2 mepMUHOMbHLIU pe3ucmop.

Puc. I'.4 PexomeHnmyemasi cxema 3JEKTPHUECKUX COEIMHEHUH MpeoOpasoBareieil THIpOCTaTHIECKOTO
JABJICHUS C KOJOM DJIEKTPUUIECKOT0 coeauHuTeNs 95 (octanbHOe cM. puc. .2 wu I'.3)
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IMpuaoxenne /|
I'aGapuTHbIEe pa3Mepsl IITYHEPOB /sl NOAKJIIYEHNS K MATHCTPAJIM JABJIEHUSA U MOHTAKHBIX

THE3
|
- ‘ Kon
. B A | b | C | npucoeaMHUTEIbHON
‘ qacTHu
| M20x1,5 [ 20 [ 5 | 6 2,3,9,F,H
| < MI2x1,5 [ 12 [ 3 |5 6
| G" 21 [ 5|6 7
| M12x1 |12 [ 3 |5 C
| ! M12x125 [ 12 [ 3 | 5 D
‘ M22x1,5 | 18 [ 3 |10 E
B GY" 1235 K
C ' M10x1,0 [ 10 [ 2 | 3 L
V12,3
1207 d di[d2 [ L[LafL2 Kox
" ( IIPUCOCAUHUT.
4 I/ \\ ’ qacI;I/I
. 7 ’ ro | M20x1,5 | 7 |12 [24]18[35] 2,39,FH
| o MI12x1,5 | 6 [ 7514|1035 6
el O W4T - Gv" | 7 11224]18]35 7
VY L yZmE Mi12x1 | 6 | 75|14 10|35 C
/ 7 . [M12x125 | 6 | 75|14 [10 35 D
: /4 M22x1,5 | 11 | 16 | 20 | 16 | 3,5 E
IBEIE Gxu' | 6 [75[14]10]35 K
L M10x1,0 [3,5]6,0]13]| 8 |25 L

IpuMmeuanus

1 Pazmepsl B MIITUMETpAX.

2 Ycwive 3aTAruBaHusl TPH yCTAaHOBKE Ha MarucTpalib JaBiIeHUs He JODKHO mpeBbimare 60 H-m mms
MPUCOCTMHUTENBHBIX pasMepoB M20x1,5, M22x1,5 u G%" u 25 H-M — 1151 OCTaIbHBIX.

Pucynok J[.1 — T"abapuTHbIe pa3mMephl MITYIEPOB U pEKOMEHAyEeMbIe MOHTaKHBIE THE3IA AJI1 YCTAHOBKH
npeoOpaszoBaresel ¢ KogaMu MPUCOSTUHUTENbHOM YacTh 2, 3, 6, 7,9, C-F, H, K, L
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[Iponomxkenue npunoxenus /]

.'/_
e _‘J] KOI[
. B A b C | npucoeAMHUTEIbHOU
. JacTH
= — MI12x1,0 | 27 | 19 |87 1
- 75 o

IIpumMeuanus
1 PazMepbl B MUITUMETpAX.
2 Ycunue 3aTAruBaHus PU YCTAHOBKE HA MArUCTPaNb JaBICHUS HE JOJDKHO TpeBhImaTh 25 H-Mm.

Pucynok /1.2 — ["aGapuTHbIe pa3mepsl mITyIepa mpeodpa3oBaTenieil ¢ KOJAOM MPUCOCTMHUTEIBHON YacTh
1 o Ttabmune A.8

e -—
'] . - / — e
A f / _ f ¢
N 9w Ay
I A )/ P R

Pucynok J[.3 — ["abaputHbIe pa3Mepsl MITyIepa Ipeodpa3oBaTeiel ¢ KOJOM MPUCOSTHHUTEIPHON — 9acTh
A 1o Tabnuie A.8

&
EREEY:
Mi0x15-6g
Pucynok J[.4 — TabapurHble pa3Mepbl IITyLEpa MpeodpasoBaTeiedl ¢ KOJOM IPHUCOEIUHUTENBHOM

yactu 8 mo tadiuie A.8
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[Iponomxkenue npunoxenus /]

Kon
d A | D | mpucoeqMHUTETHHOM
9, VI123v) 4acTu
150" ) Mi2x1,0 | 9 |27 1
T M10x15 | 18 | 24 8
g < ? |o M36x1,5 | 15 | 41 A

-~

%

_\4_4_3___ - A
]
|
|

Pucynoxk /1.5 — PekoMeHyeMble MOHTa)KHBIC THE3/Ia JIJIsl TIpeoOpazoBaTeiell ¢ KoaaMu
MIPUCOCTUHUTENLHOM YacTh 1, 8, A 1o Tabmuie A.8

1

e

3]
%

I'ne:
1 —Kopnyc npeobpa3oBateiis 1aBIeHNUS,
2 — YIUIOTHUTENbHAs MPOKIAJIKA;
3 — XomyT;
4 —TIlepexonHoi NaTpyOOK Ul yCTAHOBKH Ha OOBEKT.
Pucynok /.6 — IlonkiroueHue npeoOpazoBaTessi ¢ KOJAOM HPUCOEIMHUTENBbHOro pasmepa D50 mo

tabsuie A.1 depe3 coenuuutensd « Tri-Clamp2y ¢ mpokiaakoi K 00BEKTy.
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Hpunioxkenne E
YcranoBka npeoOpa3oBarteieil THAPOCTATHYECKOI0 1aBJCHUS B KOJIOALE UM EMKOCTH

Kopobka ¢
HepexoAHbIMU
KOHTaKTaMH

ﬁ K 6noky
- - - = ¢]0pMHpOBaHHH

I
CHUIHajla 1
HCTOYHUKY

MU TaHHUA

NS
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IMpuaoxenne K
IIpoTokoJ o6MeHa nmpeoOpa3oBarteieil Ha ocHoBe npoTokoaa 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 ONPEICIICHUS OIINOOK M PEAKIIUU Ha OIIHOKH.

1.3 ModBuSs ycTaHaBiInBaeT, Kak yCTPOHCTBA pACIIO3HAIOT MPEAHA3HAUYCHHBIC [T HUX COOOIICHHS,
OTIPEACTISAIOT IPEMUCAHHBIC UM JCHCTBHSI, BBIICISIOT TaHHBIC WK HHPOPMAITUIO U3 COOOIICHUH, a TAKKe
Kak ycTpoicTBa GopMUPYIOT (pOpMAT OTBETHOI'O COOOIIEHUSI.

1.4 ModBus npenmosaraeT oJHO aKTHBHOE (3ampallMBaloIIee) YCTPOMCTBO B JUHHM (MacTep —
Master), koTopoe MOXXET OIpalluBaTh MHOKECTBO IIaCCUBHBIX MOJYMHEHHBIX YcTpolcTB (Slave),
o0parasch K HUM 110 YHHUKATHbHOMY B JIMHUH aJIpecy.

1.5 Cunrakcuc komana ModBuUs mo3Bosser aapecoBats 247 yCTPOUCTB, MOIKIIOYEHHBIX K JIMHUH.
Orpanuuenue aapecHoro mpocrpaHcTBa (247 BMecto 255) ONpUHATO UIi BO3MOXHOCTH peald3aiiiu
JIOTIOTHUTEIBHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH (ITOMCK YCTPOUCTB, TOUCK HOBBIX YCTPOWCTB U T.II).

2 ®duznyecKue XAPaKTEPUCTUKHU KaHaJIa Nepeaadn JaHHbIX

2.1 Cnoco0 nepenayu JaHHBIX - ACHHXPOHHBIH MOy Ty TUIEKC.

2.2 CkopocTh nepenadn BeIOUpaeTcst u3 psajaa 3Hauenuit 1,2 ko6ox; 2,4 x6ox; 4,8 k601; 9,6 K601, 19,2
x601; 38,4 x6ox; 57,6 x0ox; 115,2 xk6ox.

2.3 ®opmar nocwiky (Kaapa) GUKCHpoBaH (CM. pa3zen 4).

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

2.5 MakcuMmalibHOE paccTOsIHUE Tepenadn 6e3 nmoBropureneid — He 6omee 1200 m.

2.6 Tlo ymoi4aHHUIO CKOPOCTH IEpelavun yCTaHOBIIEHA B 3HaYeHUH 9,6 k001, aapec — O0X01, eciu uHbIC
3HAYCHUS HE 3a/IaHbI B 3aKa3e.

3 Oo6meH coodmeHusimu B JuHun cBs3u (pexxumbl MASTER u SLAVE)

3.1 Modbus nmoapa3zymeBaeT HaIM4Ke B JMHUN TOJBKO OJHOTO Beayiero ycrpoiictea (MASTER) u
MHOKECTBa (BO3MOYKHO TAKX€e TOJIBKO OJIHO) TOAYMHEHHBIX MM BeIOMbIX ycTpoicTB (SLAVE).

3.2 KomanmHO-nH(MOpPMAIIMOHHBIT OOMEH COOOIICHUSMH B JIMHUU CBSI3U PEATH3YeTCsl TI0 METOIY
Benymuii-seiomeiii (MASTER-SLAVE) B makeTHOM pexuMe MO MNPUHIUIY «KOMaHAAa-OTBET», MpPH
koTopoM Tosibko MASTER mosxeT HauaTh 0OMeH (BbLaTh 3ampoc). [loqunnennsie yerpoiictBa (SLAVE)
[0 3alpocy BeIyLIero MPUHUMAIOT JaHHbIE, MepelaloT 3alpalldBacMble JaHHbIE WM BBINOIHIIOT
yKa3aHHBIE BETyIUM JIEHCTBUS.

3.3 MASTER moxet o0Opamiarbcs K KOHKPETHO afipecyeMoMy yeTpoicTBy. HUIMaTHBa IPOBEACHUS
obmena Bceria ucxoaut ot MASTER. Benomele yctpoiicTBa Beera «cirynrarot» quauto cesizu. MASTER
nojfaér 3ampoc (MOCBLIKA, MOCIEN0BATENbHOCTh OalWT) B JIMHUIO U TEPEXOJUT B COCTOSHUE
MPOCITYIIUBAHMS JIMHUAU CBSI3U. BemoMoe ycTpoiCTBO OTBEYAET Ha 3aIpoC, MPHUILEAIINNA B €r0 aJipec.

3.4 Oxonuanue otBeTHOW mockUikd MASTER ompenenser mo BpeMEHHOMY HHTEpPBAILY MEXIY
OKOHYAaHWEM TIpUeMa TPEeNbIIymero OaidTa W HadalloM IMpHeMa cienyromero. Ecim 3ToT umHTepBant
MPEBBICUIT BpeMsi, HeoOxXoaumoe ais npuema 1,5 6alT Ha 3alaHHON CKOPOCTH Mepenadu, MpueM Kaapa
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 Macrep MoxeT oOpamatbcsi KO BCEM YCTPOMCTBaM B JIMHHUH 10 anpecy 0 (oOmeceTeBoit axpec).
Benowmeie ycTpoiicTBa Ha KOMaHIBI ¢ OOIIECETEBBIM aIpECOM HE OTBEYAIOT.
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[Iponomxenue npunoxenus K

3.8 Undopmanms nepenaercs: §-OUTHBIMA CUMBOJIAMH U UCIIOJIb3YETCsl BECh AMANa30H JIOMYCTHMBIX
3HadyeHuit (0—255).
4 @opmat Kajapa

4.1 Kanpsl 3ampoca u oTBera o nporokoiny Modbus umeroT pukcupoBaHHBINA (HOpMAT U COAepKAT
CIIeYIOIIHE TIOJIs, TpUBecHHbIC B Tabmie XK.1.

Taonuuma XK1

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

— ajpec MOJIYMHEHHOIr0 YCTpoiicTBa — TepBOe OqHOOaiTHOE Toie Kaapa. OHO COAEPKHUT ajpec
MIOTYMHEHHOI'0 YCTPONCTBA, K KOTOPOMY aJjpecoBaH 3amnpoc. [logunHeHHbIe yCTpOoiicTBa OTBEUYAIOT 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, KaKkue JaHHbIE WJIM BBIIIOJHEHHs KaKOTro JEHCTBUH TpeOyeT OT HEero BeIyllee YCTPOICTBO.
Onwucanue nMoanepKUBaeMbIX (PYHKINH PUBOTUTCS B pazjerne 6;

— IaHHBbIe — TI0JIE COJEPKUT HHPOPMALUIO, HEOOXOAUMYIO HOJYMHEHHOMY YCTPOMCTBY i
BBITIOJIHEHUS 33JJaHHOH MacTepoM (YHKIHU WU (B OTBETE) MH(OPMAIMIO O BBHIIOJHEHUH YKa3aHHBIX
nevictuil. [liinHa u ¢popmar noJst 3aBUCUT OT HOMepa PyHKLUY;

— KOHTPOJIbHAsI CyMMa — 3aKJIIOUYUTEIHbHOE IByXOaWTHOE TOJIe KaJipa, COAeprKaIlee IUKINIECKYIO
KoHTpoJbHYI0 cymmy CRC-16 Bcex npenplnynux nonei kajapa. KontposipHast cyMMa 3aBepIaeT Kak Kajap
3arpoca, Tak U OTBETa U UCIOJIb3YETCs] IPUHUMAIOIIEH CTOPOHOM AJIi KOHTPOJIS IPUHATON UHPOpMaLuu
Ha mpeaMmer oOHapyxkeHus ommOok mepenadu. CRC moGamnsercss K COOOMICHUIO TOCIEAHUM II0JIEM
MJIaaumM 6aiiToM Briepes.

4.2 ®opmat kaxxaoro 6aiita ykazan B Tabmuie XK.2.
Taonuma XK.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.

Bcnen 3a  mocnmemHuM  mepenaBacéMbIM  CHMBOJIOM — TakKe  CIEAYyeT HWHTEpPBAl  TUIITHHBI
MPOJOIKUTENFHOCTEIO HE MeHee 3,5 cumBoiioB. HoBoe cooOIeHre MOXET HAaYMHATHCS IOCIE JTOTO
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 OIINOKH, CBSI3aHHBIC C UCKAXCHUSIMHU 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 st Modbus cmocobom. Pesynbrar
BBIUMCJICHUS TIEPEAAETCS B JIMHUIO CBSI3U, HAUMHAS C MJIAJIIEro oaira.

6 IIpumep Boruncienusi CRC-16 nisi coodmenusi:

6.1 3anmonHuTs 3HaUeHHE 16-paspsaHOTO peructpa «1y».

6.2 IlpousBectu onepanuro «uckirodaromiee NJIM» neppeix 8 Out (mepBoro Oaiita) co crapuiuMu
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 «uckirovarmee UJIN» 16-paspsaHoro
peructpa ¢ nosuHomoM 1010 0000 0000 0001. Pezynbratr nomecTuth 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 omepauuto «uckiarovaromee WIIM» ciaenyrommx 8 oOut (cnemyromuil 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.

®parMeHT NPpOrpaMmbl, HCIOJIb3YEeMOM VI pacyeTa KOHTPOJIbHOH CYMMBbI
//Bbixoa n3 nporpammbl — cymma CRC-16, koTopasi nepegaeTcsi B IMHUIO CBA3K //HaunHas ¢
mMnaguwero 6anta
/[*mas - ykasaTenb Ha MaccuB MHdOopmaLmm
/I dl - apnnHa 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< dI; 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;
}
}

[Iponomxenune npunoxenns XK
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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 NPOrpamMmbl, MCIIOJIb3yeMOM VISl pac4yeTa KOHTPOJbHOM CyMMBbI
(TaGM4HbINA c110C00)
Hpe,[[J'IO)KeHHHﬁ CHOCO6 moacueTa KOHTpOJ'IBHOfI CYMMBI UCITOJIB3YCTCA IJI1 SKOHOMUU BPEMCHU.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
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, 0xCO0, 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, 0xCO, 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, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
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, 0xC1, 0x81, 0x40
3
[Tponomxenue npunoxenus K
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[* 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, 0x0F, 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, OxF2, 0x32,
0x36, OxF6, OxF7, 0x37, OxF5, 0x35, 0x34, OxF4,
0Ox3C, 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, Ox2F, 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, OXxBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, 0xBD, 0xBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, Ox76,
0x72, 0xB2, 0xB3, 0x73, OxB1, 0x71, 0x70, 0xBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, Ox9E, 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

%
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] ;
}
return ((unsigned)CRCLo << 8 | CRCHi) ;
}
I -mmmmmmmmm e Gt EEEEE PR EE e I
unsigned int  AnswerModbusSlavet(char cCmd([], int Len)
{

unsigned int h,l;
h=GetCRC16(cCmd,Len);
[Tponomxenue npunoxenus K

Crpanunna 50 u3 56 AT'BP.406239.001-11P3 u3m.19



[=h&0xff; h=h>>8;
h=h&Oxff;
cCmd[Len]=l;
cCmd[Len+1]=h;
return (1+256*h) ;
}

IIpumep 3ampoca ¢ KOHTPOJIIBHOW CyMMOM

Hmsa nons (Hex)
AJlpec O TYUHEHHOTO 02
OyHKIUA 03
HavanpHbIif afpec CT. 00
Hauanbuelii agpec mi. 00
Komn-Bo perucrpos cr. 00
Kou-Bo peructpoB mit. 05
KonTponbHas cymma mi. 85
KoHTpoibHast cymMMma CT. FA

7 CooOuieHus 00 oMIMOKAX

7.1 Jlns coobuienuit 06 ommbdkax (ynkuuonupoanuss Modbus npenycmarpuaer, 4To yCTpoicTBa
MOTYT OTCBUIATh OTBETHI, CBHJICTEIILCTBYIONINE 00 OMMUOOYHON cuTyanuu. [Ipu3HaKOM TOTO, 4TO OTBET
COJZIEP>KUT COOOIIeHHE 00 OIINOKE, SIBISETCS yCTaHOBJICHHbIN B 1 cTapiinii OuT Koja GyHKIUN (KOMaHIbI).
IIpumep Takoro oTeeTa ¢ ONMCAHUEM IOJIEH IPUBEACH HUXKE:

Taomnuma K3
CerteBoii azipec Kox xomaas! Kox ommOxn CRC-16
01 81 02 Cl 91

MoryT OBITH OTIIPaBIEHBI OTBETHI, UMEIOIINE CIIETYIOIINE KOIbL:

Taonuma X4

oulfp?élxn Ha3Banue KommenTapuit
01 HeneiicrBurenpHas GyHKIUS Henonyctumebiii Homep @ynkuuu B SLAVE
02 HeneiicTBuTenbHbIN agpec JaHHBIX |3anpouIeHHbIH apec HEKOPPEKTHBIH
03 HenenctBurensHoe 3HaUeHUE YKa3zaHHOE 3HaYeHUE JaHHBIX HE NOANEPKUBACTCS B
TaHHBIX SLAVE

8 Komanasl nporokosia Modbus

8.1 IIporpammHOe oOecriedeHHE IpPeoOpa3oBaTeNsl JaBICHHS IMOAJICPKUBACT TPH KOMAHJbBI W3
CTaH/IapTHOTO IMOJIMHOXKECTBa KoMaH 1 iporokora Modbus.

B npumepax nmms kaxmodl KOMaHIBI TiepBas TaOaWIla MOKa3bIBa€T COCTAaB 3alpoca, BTOpas —
MPAaBUIILHOTO OTBETA. 3HAUEHUS JIOJKHBI ObITh ONKCAHBI B IIECTHAAIATEPUIHON CUCTEME.

OaHOOUTHBIE 3HAYEHUS 3allOJIHAIOT OalThl OTBETA C MJIAAIIMX OMTOB, HAUMHAS CO 3HAYEHUS MEPBOTO
3arpolieHHoro ajapeca. OcraBiinecs: OUTHI 3aM0JIHEHB! HYJIAMU. 16-pa3psaHble 3HaYeHUs TOJIKHbBI OBITh
nocyanbl crapmuM Oaiitom Bnepea. Lluknmueckas konTponbHas cymma CRC-16 mepemaercst mumaammm
OaifToMm BIEpe.
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8.2 Urenue coCTOSIHMS PErHCTPOB XpaHeHUs (l6-pa3psaHbIX LETOYHCICHHBIX MEePEeMEHHBIX)—
byuxkmus 03h.

3ampoc, moceuika ycrpoiictea MASTER:
Taonuma XK.5

CereBoil Kon Howmep nepsoro Yucno perucTpos A
CRC-16
anapec | dyHkmm perucTpa yrenus (N)
CTapUIM{A | MIIQJIIIAN cTapuInin M MJIQIIIAI CTapImin
01 03 . . . . 9 o
OaifT OaiT OaiiT OaiiT OaiiT OaiiT
OrtBer, nockuika ycrpoiictea SLAVE:
Tabnuma XK.6
CereBoit Ko Hucno
AIDeC b IH{K - 0aiiT B Jannasie (Nx2 6aiit) CRC-16
P YHII OTBETE
3HavyeHUs 3HadeHUs
01 03 Nx2 1-ro peructpa N-l"Ovpel"I/ICTpa __|Mnamumi | craprmii
. MIL. CTapIIvii | Miaamui | OalT Oaiit
CcT. OalT . . .
OaiT OaiT OaiT
8.3 Urenue craryca yctpoiictBa — (ynkims 07h.
3anpoc, noceuika ycrpoiictea MASTER:
Tabanuma XK.7
CeteBoii anpec Ko ¢yHkmmm CRC-16
01 07 MII. OailiT | CT. OaliT
Ortgert, noceika ycrporictea SLAVE:
Tabmnumma X.8
CeTeBoii ajipec Kon dyukimm baiit craryca CRC-16
01 07 X MJI. OalT | CT. OalT

8.4 V3MeHeHUE COCTOSHUS PETUCTPOB XpaHeHUs (16-pa3psaHBIX LETOYHUCICHHBIX MTEPEMEHHBIX) —
dbyukis 10h.

3ampoc, moceuika ycrpoiictea MASTER:

Taonuma K9

. Kon-Bo
CereBoit Yucno peructpon .
Kon ¢pynxiuu | Homep nepBoro peructpa 3aMMChIBaEMbIX OalT
azpec must 3arucu (N) (2xN)
Crapumii | Muagmmii | Crapmmii | Magmmit
01 10 . . . .
OalT OaiiT OalT OaiiT
Taonuma 2K.10
3anuceiBaemble gaHHbIe (NX2 OaiT) CRC-16
3Ha4YeHUS 3Ha4YEeHUS
1-ro perucrpa N-ro peructpa Miaamui 0anT cTapunii 0anT
cr. Gaiit | wuL. Gaiir cr. GaiiT | mu. Gaiit
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OrtBer, nockuika ycrpoiictea SLAVE:
Tabnuma X.11

[Iponomxenue npunoxenus K

CeteBoii |Kon Howmep Koi-Bo 3anmcanHbIxX CRC-16
aapec byHKIIHI TIEPBOTO PETUCTpa peructpos (N)
Crapmmmii | Mmagmmii | Crapmwuii | Muagmuaid | Muaammid Crapummit
01 10 . N . N N .
OaiiT OaiT OaiT OaiiT OalT OalT

JlaTuuku MoAep;KMBalOT KOMaHy 3alycka U3MepeHHit 1o obmiecereBomy azapecy 0.

8.5 ®opwmar nepenavn TaHHBIX

Bool — noruueckast nepemennast, (1 1Bonunsii paspsn). [lepenaércs B 1r000M OUTE perucrpa.

Byte — uucio B nuamazone ot 0 10 255 (8 ABOMYHBIX pa3psioB).

Char — cumBon B xoaupoBke ASCII (8 mBomunbix paspsimoB). Ilepenarorcs B muaamem Oaiite
perucrpa.

Word — B nmuanaszone ot 0 10 65 535 (16 ABOMYHBIX pa3psaoB).

Int — 3HakoBOE 11e/T0€ YKCI0 B Anana3one ot —32 768 10 32 767 (16 ABOMYHBIX pa3psAIOB).

Crapumii — 16-if pa3psn onpenenser 3Hak yucna (0 — momokuTenbHoe, 1| — OTpUIaTeNnbHOE).
Crapmuii 6aiiT mepenaércs B crapiieM Oaifte peructpa, MIaamvi B MiaameM OalTe (MO CTaHIapTy
Modbus).

Float — uuciio ¢ ruaBarommeii Toukoii B quamnasone ot 1,5x107% mo 3,4x 1038 (32 nBOMYHBIX pa3psiia).
CootsetctByeT MexayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHOI mepenaroTcss OT CTapIIero K MIajlieMy, T.e. MEpBBIA MepeaaBacMblii OailT
COJICPKUT MOKA3aTeIb CTENEHN YUCIIA, CISAYIOIMUA — CTapIIuid OalT MAaHTUCCHI, 3aT€M, COOTBETCTBEHHO
— CpeAHHI U MJIaauil 0aliThl MAHTHUCCHI.

[Ipumep:

OTBeT NOAYMHEHHOTO YCTPOUCTBA ¢ afpecoM | Ha KoMaH 1y uTeHus epemenHoi Tumna float (umerormeit
JecaTuIHOe 3HaueHue paBHoe Munyc 15,94 unu C17F0A3D (float)) naxomsiieiics B peructpe 0x07.

Hwms nons 3uauenue
AJpec Mo TYMHEHHOTO 0x01
OyHKIHS 0x03
Cuérumnk OalT 0x04
Hannsie (peructp 0x07) ct. Gaift 0xC1
Hanusie (peructp 0x07) mit. 6aiiT OX7F
Hannsie (peructp 0x08) cT. Gaifr O0x0A
Hannbie (peructp 0x08) M. GaiT 0x3D
KonTtponbHast cymma cT. 6aiT 0x31
KontponsHast cymma mit. OaiT 0x66

9 Onucanue KOMaH/
9.1 Onmnucanue peructpoB npeodpazonarens sepcuu 2.0

9.1.1 Onucanue perucTpoB, AOCTYITHBIX IO YTCHHUIO M 3aIMCH, COXPAHICMBIX B SHEPrOHE3aBUCUMOM
naMmsiTi, mpuBeeHo B Tabmuie JK.12
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Taonxwuma XK.12— Peructpsl, TOCTYITHBIE 110 YTEHUIO U 3aITMCH, COXPAHSIEMbIC B JHEPIrOHE3aBUCHMOM

[Iponomxenue npunoxenus K

aMsITH
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 cBszu (01h...FFh)
OaiT
Crapummii Howmep BHyTpeHHEr0 nuanazona
OailT (A1 MHOTO/TMATIA30HHBIX )
Pa3mepHOCTH BBIXOJHOW BETHUUHBI
— 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
CTapHH/Iﬁ Sout_n = Sout_n-l *o+ In * (1 - (X)
OaiiT
0002h r7ie Sout n — 3HAYCHUE BBIXOJTHOTO CUTHAJIA N IHKIIA;
Sout_n-1 — 3HaUEHUE BBIXOJHOTO cUTHANA N-1 1UKIIa;
In — u3BMepeHHoe 3HaueHue N IUKJIIA;
0. — K03 UIHMEHT QUIbTpA.
Mnannmi
Gaiit Peseps
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
Mnaamwui 0" — 4eTHOCTH
OaiiT 1 — HeYeTHOCTH
2 — OTCYTCTBHE MAPUTETA, 2 CTOMOBHIX OUTA
0004h Peseps
000Fh P

3Ha‘{CHI/I$I, YCTaHAaBJIMBACMBIC TIPU HCKOppeKTHOﬁ 3aIlMcCu B pCrucTp
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9.1.2 Onucanue peructpoB O3Y, JOCTYITHBIX 110 YTCHHIO U 3alUCH, TIPUBeeHO B Tabmuie XK.13.

Taounuua X.13 — Peructpet O3V, 10CTYIHBIE 10 YTCHUIO U 3AIHCH

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 — koppekrust BepxHero 3HaueHus, B % o BIIU, Ha Benuunny,
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 Onucanue peructpoB O3V, MOCTyMHBIX O YTEHUIO, IpUBeieHO B Tabnuie JK.14.

Tabnumna XK.14— Perucrpel O3Y, nocTynHbl€ IO YTEHUIO

A . .
Apee Anpec Gaiita Omnwucanue U JOMyCTUMOE 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

Crapuuii 6aiit Bepcus 10, kog ASCII, mepsslii cuMBOI

0022h g =
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 (yucno ¢ miasaroiiei 3amnsToi)

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
o0OpazoM:

1) Coxpanenue crapiiero oura 1 Oaiita (3HaKa 4ncia);

2) Casur 1-ro u 2-ro 6aiiToB Ha 1 MO3KIIMIO BIEBO /IS IMOJIyYeHHUs B 1-M OaiiTe moKas3arest CTCIEHH;

3) Cupur 2-ro Gaiita BpaBo Ha 1 OUT ¢ YCTAHOBKOM CTapIiero Oura;

4) IIpeobpazoBanue 2—4 6alTOB B IEJIOC

baiit 2 x 65536 + baiit 3 X 256 + baiit 4;
5) YMHOKeHHE MMOTyYeHHON BeTUYnHbI Ha 2 B cTernenu (0ait 1-150) u BoccTaHOBIIEHHE 3HAKA YKCIA.

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

9.3 Orpanunuenus nHGOPMAITMOHHOTO OOMEHA

9.3.1 IlpeobpazoBarenu obOeceYMBAIOT Tay3y IEpe]l HadajioM OTBeTa He MeHee 3,5 Oalt 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 MTOHMKEHHOT'O YHEPTOMOTPEOICHHS

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

[ToryuuB oTBeT Ha koMaHAy 0X03 cTaTyca, mpoaHaTU3UPYUTE €TO.
Ta6muma XK.15. Ananu3 3HaueHui OUTOB B cTapiieM OailTe craryca

bur4 | bur3 PesynpTar
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 TOBTOPUTH alNTOpuT™ C 1. 9.4.3;
nepexoauM 1. 9.4.4.
1 0 W3mepeHnus 3aBepiieHbl

Ecnu npounTtan tonbko craryc (1 cioBo no anpecy 0X26), To €ro cOCTOSIHUE HE U3MEHUTCS.
Ecnu npu 3ToM npounTansl 1aHHbIe (3 cioBa ¢ aapeca 0X26 wiu 2 cioBa ¢ aapeca 0X27), To
cTaTyc nMpuHUMaeT 3HaueHue 0 — «u3MepeHuit He ObLIOY.

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