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Hacrosiiee pykoBoACTBO MO AKCIUTyaTallMM pPacHpOCTpaHseTcs Ha mnpeoOpa3oBaTeNu AaBIICHUS
m3Mepurenbibie CIB ¢ nudpoBeiM BbIxOAHBIM curHasiom ¢opmara 1WIRE (B panpheiimem —
peoOpa3oBaTen), COIACPKUT CBEIEHUS OO0 YCTPOHCTBE W NPHHIHUIIE PabOTHl IMpeoOpa3oBaTenei,
TEXHUYECKHUE XapaKTEPUCTUKH W JPYTUE CBEACHHUS, HEOOXOAMMBbIE IJIsl MPABUIBHOW OJKCIUTyaTalllH
(ucnosb30BaHUs, XpaHEHUS U TEXHUYECKOTO 00CITy KUBaHHUsA) TpeoOpa3oBaTeei.

[TpeoOpasosarenu C/IB-EX otHOcATCS Kk 000pynoBanuto rpynmns! || u npeqHasHaueHs! A1 paboThl
BO B3PBIBOOIACHBIX YCJOBHUSX C BHJOM B3PBIBO3AIIUTH «HUCKpOOE30MacHas 3JeKTpUYecKas Ierb 1» U
MapkupoBkoi B3pbiBo3amuThl «0EX ia I1C T5 Ga X» umu «0EX ia 11C T3 Ga X».

[IpeobpazoBarenu CJIB-EX ¢ mapxupoBkoit B3pbeiBozamuThl «0Ex ia IIC TS5 Ga X» wmoryrt
npumensTbes cornacHo TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u npyrux HOpMaTHBHBIX
JIOKYMEHTOB, PErjaMeHTHPYIOIIMX IPUMEHEHHUE 3JEKTPOOOOPYIOBAaHUS BO B3PBIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BbIBaTHCS B3pbIBoonacHble cmecu kareropuu I1A, IIB, IIC rpynn T1 — T5.

[IpeobpazoBarenu CJIB-EX ¢ mapxupoBkoit B3pbeiBozammuthl «0Ex ia IIC T3 Ga X» wmoryrt
npumensaTbes cornacHo TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u npyrux HOpMaTHBHBIX
JIOKYMEHTOB, pErjaMeHTHPYIOIIMX NPUMEHEHHUE 3JEKTPOOOOPYIOBaHUS BO B3PBIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BbIBAaTHCS B3pbIBoonacHble cmecu kareropuu I1A, 1B, IIC rpynn T1 — T3.

[lutanue mpeoOpa3zoBareneil MOMKHO OCYIIECTBIATHCA OT OaphepoB OE30MaCHOCTH, OJIOKOB C
BBIXOAHBIMU HUCKpoOe3zonmacHeIMU IensiMu ¢ mapameTrpamu: Uo <5,0 B, 10 <100 mA, Co>Ci+ Ck,
Lo > Li + Lk, umeronux ceprudukar COOTBETCTBUS.

3Hak «X», clenyromuil 3a MapKUPOBKOW B3phIBO3AIIUTEI IpeoOpazoBareneit CIAB-Ex, o3Hauaer:

- MOHTaX U 3KCIUTyaTalus npeodpazoBaresieil JOKHbBI HCKITI0YaTh HarpeB 3JIEMEHTOB KOHCTPYKIUU
npeoOpa3oBarenell BbIIIE TEMIEPaTypbl, IOIMYCTHUMOM AJs 3JIEKTPOOOOPYJOBAHUS COOTBETCTBYIOILETO
temmneparyproro kinacca mo 'OCT 31610.0;

- MOJKJIIOYaeMble K IMpeoOpa3oBaTeNsiM MCTOYHUK MHUTAHUS W JAPYTHE 3IIEKTPOTEXHUUECKUE
YCTPOMCTBA JIOJDKHBI MMETh HCKpoOe3omacHbie anekrpuueckue menu nmo ['OCT 31610.11 , a ux
uckpoOe3onacHble mHapaMeTpbl (ypoBEeHb HCKPOOE30MacHOM dSIEKTPUYECKONW Ienu W MOArpyIa
000py10BaHuUs1) TOJIKHBI COOTBETCTBOBAThH YCIOBHSIM IPUMEHEHUS IIPe0Opa3oBaTesiel BO B3pbIBOONIACHON
30HE;

- MIPU DKCIUTyaTauu B 30HE Kiacca O mpeoOpa3oBaTenn HEOOX0UMO 00eperaTh OT MEXaHHUECKUX
yAapoB BO uzbexanue o0pazoBaHus GPUKIIMOHHBIX UCKD;

- B3phIBO3amuTa TpeoOpaszoBareneii CIIB oOecriedymBaeTcsl MpU MAaKCUMAJIBHOM JABICHHUU B
MarucTpaiu, He MPEBbIIIAIONIEM 3HAYSHHs, TOMMYCTUMOTO IS JaHHOW MOJIeN peoOpa3oBaTers.

Hns skcmmyatanuu npeodpasoartenein CIIB-EX ngomyckaeTrcsi mepcoHan, O3HAKOMUBIIUKUCS C
HACTOSIIIIUM PYKOBOJCTBOM M0 OJKCIuTyatanuu, TiaBod 7.3 IIYD, rmasoit 3.4 IITOJII, TIOTIY,
I'OCT IEC 60079-17.

[TpeobpazoBarenu CJIB-EXP oTtHOCsATCS K 000py10BaHUIO TPYNINBI | M MpeHa3HAYCHBI A1 PaObOThI
BO B3PBIBOOIACHBIX YCJIOBHUSIX C BHIOM B3PBIBO3AIIUTHI «HCKPOOE30MACHas AJIEKTPUYECKas Lenb i» |
MapKkupoBKor B3pbiBo3amuThl «PO EX ia | Ma X» B moa3eMHbIX BBIpaOOTKax IMIAXT U UX HA3EMHBIX
CTPOEHMSX, OMACHBIX IO PYITHUYHOMY ra3y U MbUIH.

[Tutanue mnpeoOpaszoBareneil AOHKHO OCYIIECTBIATHCS OT OaphepoB Oe30MacHOCTH, OJOKOB C
BBIXOJHBIMH HCKpoOe3omacHpiMu 1iemsimu ¢ mapamerpamu: Uo <5,0 B, lo <100 mA, Co>Ci+ Ck,
Lo > Li + Lk, uMeronux cepTuuKaT COOTBETCTBUS.

3HaK «X», CIeAYIOUIN 32 MapKUPOBKOM B3pbIBO3alIUTHI peoOpazoBateneid C/IB-ExP, o3nauaer:

- MOJAKJIIOYaeMble K MpeoOpa3oBaTeNssM HCTOYHUK MUTAHUS WU JPYTHe SJICKTPOTEXHUYECKUE
YCTPOMCTBA JIOJDKHBI WMETh HCKpoOe3omacHble 3nekrpuueckue menu mo ['OCT 31610.11, a wux
uckpoOe3onacHele TapaMeTpbl (YpOBEHb HCKpPOOE30MacHOW JIEeKTPUYECKOW Iemd W MHOArpymma
000py10BaHus1) TOJIKHBI COOTBETCTBOBAThH YCIOBHSIM IPUMEHEHHUS IIPeoOpazoBaTesiell BO B3pbIBOONIACHON
30HE;

- MPU dKCIUTyaTalnuu B 30He kiacca ) mpeoOpa3oBaTean HEOOXOAUMO obeperaTh OT MEXaHUYECKHUX
yAapoB BO uz0exanue o0pazoBaHus GPUKIIMOHHBIX UCKD;

- B3pbIBO3ammuTa TpeoOpaszoBarencii CJIB oOecriedmBaeTcs TpH MaKCUMAJIBHOM JaBJICHUU B
MarucTpaiy, He MPEBHIIIAIONIEM 3HAYSHHsI, TOMYCTUMOTO ISl JaHHOW MOJIeH peoOpa3oBaTers.
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Jnsa skcrutyarauuu npeoOpaszoBateneit C/AB-EXP nomyckaercst mepcoHan, 03HaKOMHUBLIMHCS ¢
HACTOSIIUM PYKOBOJICTBOM IO AKCILTyaTanuu, rinaso 7.3 I1YD, rnasoii 3.4 IITOOII.

[TpeoOpa3oBarenn B3pbIBO3ALIUIIEHHOIO UCHIOIHEHUSI COOTBETCTBYIOT KOMIUJIEKTY JOKYMEHTALUU
AT'BP.406239.001-03 wmm AI'bP.427.00.00, tpeboBammsam T'OCT 31610.0, TOCT 31610.11,
I'OCT IEC 60079-14, rnase 7.3 ITYD, 'OCT 12.2.007.0, 'OCT 12.2.003.

B 3aBucMMOCTHM OT WHCHOJIHEHUS, MpeoOpa3oBaTeNy BBITYCKAIOTCSA, OJHONPEACIbHBIMU U
MHOTOIIPEIEIbHBIMU.

[Ipy BbIIyCKE HW3TOTOBUTENIEM  XapaKTEPUCTHUKA  BBIXOJAHOIO  AJIEKTPUYECKOTrO  CHUTHajla
npeoOpa3oBareneil HacTpanBaeTcs Ha BepxHUi npeaen usmepenus (BIIN) B cooTBeTcTBUM € 3aKa30M.

3unauenue BIIN BoiOupaetcs no cranaaptHomy psiny aasienuit [OCT 22520 unu B COOTBETCTBUU C
3aka3oM BelOMpaeTcs 3HaueHue BIIU, oTnuuaromieecs ot CTaHIapTHOTO.

[Tpumep 3amucu 0003HAYEHUS MHOTOIPENEIbHOIO IIpeodpazoBaTeisl MPU €ro 3akase U B
JOKYMEHTAIUH JPYTOil MPOAYKLUH, B KOTOPOH OH MOXKET ObITh IPUMEHEH:

[TpeoOpa3oBarens 0OLIENPOMBIIUIEHHOTO WCIIOJHEHUS, Ui U3MEPEHUsI N30BITOUHOTO JaBJICHUS C
BepxHUMH npenenamu usmepenus 1,0 (0,6; 0,4) Mlla, MHOrOnpeaenbHbIH C aBTOMaTHYECKUM BBIOOPOM
npeaesioB u3Mepenus, ¢ MudpoBsiM BeIXoAHBIM curHaioM 1WIRE, ¢ mudpoBsiM 3B, kmumatudeckoro
ucnonaenus Y XJI kareropuu pazmenienus 3.1, Ho a7 paOOThI IPU TEMIIEPAType OKPYXKaroleil cpebl OT
munyc 40 °C go mmoc 80 °C, npenen J0mycKaeMoro 3Ha4€HUsl J0IMyCKaeMOM OCHOBHOM MOTPEIIHOCTH +
0,25 %, npenen AOIMyCKaeMOro 3HauY€HUs JOINOJIHUTENBHOM TemnepaTypHoil norpemsoctd + 0,1 %, co
mrynepom tuma M20x1,5, 06e3 wuHAMKaTopa, ¢ coemuHuteneM Ttuma DIN  43650A, rpymma
npuieBnaro3amuTel [P65, ¢ HanpsbkeHrem nutanus ot 3 110 3,9 BOJIbT, CO BPEMEHEM YCTAaHOBKHU BBIXOIHOTO
CUTHaJIa Iociie BKIItoYeHus nuranus menee 100 mc, MaTepuall MeMOpaHbl U NOJIOCTEH, KOHTAKTUPYIOIIUX
C U3MEpSEMOM Cpe/ioif — THTAHOBBIH CIIaB — 0003HAYAETCS:

CJ1B-1-1,0-0,6-0,4-MA-1WIRE-DC312-0605-91-K00 AT'6P.406239.001TY

1 OIIMCAHUME U PABOTA

1.1 HazHauenune

1.1.1 IlpeoOpazoBaTenu IpenHAa3HAYEHBbl JUIsI HENPEPHIBHOTO WM3MEPEHHUS U IPeoOpa3oBaHUS
JIaBJIEHUs] A0COJIFOTHOTO, M30BITOUHOTO, Pa3peKEHMs, JABICHUA-PA3PEKEHUs, PA3HOCTU JABJIECHUH U
THJIPOCTATUYECKOTO JIaBICHUSI HEUTPATBbHBIX U arpeCCUBHBIX, ra3000pa3HbIX U )KUIKUX cpell B I(PPOBO
cur”ai Ha 6ase unrepgeiica IWIRE.

OO0siacTh NPUMEHEHUS: METPOJIOTHYECKHE CIIyKObl, AaKKpPEIUTOBAHHBIE HA MpPABO IOBEPKU U
KaJMOPOBKMU CPENICTB U3MEPEHUs JABICHMS, CUCTEMbl aBTOMAaTMUYECKOI'O KOHTPOJIS, PEryJIMpOBaHUS U
yOpaBICHUS TEXHOJIOTMUECKMMHM TIIpollecCaMU Ha MPEANpUATUSX Ta30BOM, METaJIyprUyecKoil,
XMUMHUYECKOH, MUIIEBON U APYTUX OTPACIAX HIPOMBIIIJICHHOCTH.

1.1.2 Jlmama3oH Temmeparyp pabodei cpeapl Ha BXOJe B IPUEMHHUK JIaBICHUS TpeoOpa3oBaTesiei B
3aBUCUMOCTH OT UCTOIHEHUs oT MuHyc 50 no mutroc 125 °C.

1.1.3 Pabouas cpenma ans mpeoOpas3oBaTenss — KHIKOCTH (B T.4. Macia, TU3EIBbHOTO TOIUIUBA,
Ma3yTa, KepocHHa, OEH31HA), ap, ra3bl, Iapora3oBble U ra30Bble CMECH (B T.4. Ta3000pa3HbIil KUCIOPOA U
KHUCJIOpOJIoCco/iepKalire ra3oBble cMecu) mpu aasienuu o 100 MIla. PaGouas cpena He mqoipKHA
KpPHUCTAJNIN30BaThCs WIN 3aTBEP/eBaTh B IPUEMHHKE JTaBICHUS.

1.1.4 TIpeob6pa3zoBatenu otHocsaTes K uzaenusM [TKPTIT (ITpuGopsl KOHTPOJIS M PeryiupoBaHuUs
texHonornueckux mpoiecco OCT P 52931).

1.15lo ycrouMBOCTH K MEXAaHHMYECKUM BO3ACUCTBUSM TMPeoOpa3oBaTEIN  SBISIOTCS
BUOpoycToitunBbiMU U cooTBEeTCTBYIOT 1o ['OCT P 52931 koncTpykTuBHbIe HenonHenus K00, K10, K20,
K02, K04, K14, K24 cootBercTBYIOT KiaccupukannoHHoi rpynne G2 u BO3AEHCTBUIO MHOTOKPAaTHBIX
MEXaHMYECKUX Y/IapOB MPH MUKOBOM 3HAYEHHH YAapHOro yckopeHus 98 m/c? (10g) u JIMTEeNIbHOCTH 2—
50 mc, mpeoOpa3oBaTean OCTAIbHBIX KOHCTPYKTUBHBIX UCIIOJHEHUI COOTBETCTBYET rpymme V2.
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1.1.6 Ilo ycTOWYMBOCTH K KITUMAaTUYECKHM BO3JICHCTBUAM NPeoOpa3oBaTeI B 3aBUCUMOCTH OT BUJa
ucnonHeHust coorBeTcTBYIOT 1o 'OCT 15150 rpynmam YXJI3.1, V2, T3, TB2, TB4, YXJI4.2, OM4, OMS5.

1.1.7 [lo ycTOWYMBOCTM ¥ MPOYHOCTH K BO3ACUCTBUIO TEMIIEpaTyp OKpy’Karolled cpeasl U
BJIQKHOCTH TpeoOpazoBarenu oTHocsaTes kK rpynmam C1 mo OCT P 52931.

1.1.8 IlpeoOpazoBaTenud OTHOCATCA K U3JEIHSIM OJHOKAHAIBHBIM, OJHO(YHKIIMOHAIBHBIM,
BOCCTaHABJIMBAEMBIM 1 PEMOHTHPYEMBIM TOJIBKO B YCIIOBHSAX MPEITPUATUSI-H3TOTOBUTEIIS.

1.1.9 [lo creneHu 3amUTHl OT NMPOHUKHOBEHMS MIBLIM U BOJBI MPeoOpa3oBaTENM COOTBETCTBYIOT
rpymmam P54, IP65, IP68 ¢ makcumanbHO# riryounoii morpysxkenust 250 m mo 'OCT 14254,

1.1.10 KoHcTpykiust ¥ HOKpbITHE IpeoOpa3oBaTesiell 00eceunBaoT yCTOMYMBOCTh K MaciaaM |
MOOIIIUM BEIIECTBAM.

1.1.11 IlpeoGpa3oBaTenu npenHazHaueHbl A7 pabOTHI MpU aTMOchepHOM AaBieHHH OT 66,0 no
106,7 kIla (ot 498 mo 800 MM pT. CT.) U COOTBETCTBYIOT rpymiie ucronHeHus P2 mo 'OCT P 52931.

1.1.12 IlpeoOpa3oBaTenu He COAEP)KAT MaTEpPHaOB M BELIECTB, BPEIHBIX B HKOJOTHUECKOM
OTHOIICHUH /ISl YEJOBEKAa M OKPYKAIOUIeW Cpeipl, MOITOMY IPH SKCIUTyaTanud (IPUMEHEHHN),
UCHBITAHUAX, XPAHEHUH, TPAHCIIOPTUPOBAHUM U YTHIIM3ALMU HE OKa3bIBAIOT BO3/CHCTBHUS, OMACHOTO B
HKOJIOTUIECKOM OTHOIIICHUH.

1.1.13 IlpeanpusiThe-U3roTOBUTENb OCTaBIsET 3a COOOW IMPaBO HAa H3MEHEHHE KOHCTPYKIHH
npeodpasosaresneit C/AB 1 TUIIOB KOMIUIEKTYIOIIUX U3AEIui 0e3 yXyALEeHUs ero XapakKTepUCTHK, KpoMe
npeodpaszosareneir CIAB-Ex, C/IB-ExP.

1.1.14 CIB-Ex ¢ mapkupoBkoii B3psiBo3aiuThl «0Ex ia IIC TS Ga X» umeroT B3pbIBO3alIUILIEHHOE
UCIIOJIHEHHUE C BHJIOM B3PBIBO3ALIUTHI — HCKPOOE30IacHast 3JICKTPHYECKast LETb «ia» U MOTYT IPUMEHSATHCSI
cormacio TP TC 012/2011, T'OCT 31610.0, I'OCT 31610.11 u npyrux HOPMAaTUBHBIX JOKYMEHTOB,
periIaMeHTHPYIOIUX IPUMEHEHHE 3JIEKTPOOOOPYIOBAHUS BO B3PHIBOOMACHBIX 30HAX, B KOTOPHIX MOTYT
oOpa3oBbIBaThcs B3pbiBoomnacHbele cMecu kateropuu [IA, 1IB, 1IC rpynn T1 — TS.

1.1.15 CAB-Ex c mapkuposkoii B3psiBo3aiuThl «0Ex ia IIC T3 Ga X» umMeroT B3pbIBO3AIUIIEHHOE
UCIIOJIHCHHUE C BHJIOM B3PBIBO3ALIMTHI — HCKPOOE30IacHast 3JICKTPHYECKast ETb «ia» U MOTYT IPUMEHSTHCSI
cormacio TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u apyrux HOPMATHUBHBIX JTOKYMEHTOB,
perIaMeHTHPYIOIUX MPUMEHEHHE AJIEKTPOOOOPY/I0OBAHUS BO B3PHIBOOIACHBIX 30HAX, B KOTOPHIX MOTYT
00pa3oBbIBaThCs B3phIBoOomacHble cMecu kateropuu I1A, IIB, IIC rpynm T1 — T3.

1.1.16 CAB-ExP ¢ mapkupoko# B3pbiBo3amuthl «PO EX ia | Ma X» umeror B3pbIBO3alMIIEHHOE
UCIIOJIHEHHE C BUIOM B3PBIBO3AIIUTHI — HICKPOOE30MacHast AJICKTPHYECKasl LIETb «ia» 1 MOTYT IPUMEHSITHCSI
cormacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u apyrux HOpPMAaTHUBHBIX JOKYMEHTOB,
PEriIaMEeHTHPYIOIUX MPUMEHEHHE 3JIEKTPOOOOpYIOBAHUS BO B3PHIBOONACHBIX 30HAX IOA3EMHBIX
BBIPA0OTKAX IIAXT U UX Ha3€MHBIX CTPOSHHSIX, OMACHBIX 10 PYAHUYHOMY Ta3y H IbLIH.

[Tapamerpsr — Ui < 5,5 B, i <100 MA, Ci < 12,0 Mx®, Li <2 mxI'H, Pi <20 MBT.

1.1.17 CrpyxTypHas cxema yCIOBHOTO 0003HaUEHUs Ipeodpa3oBaTeseil JaBIeHUs N3MEPUTEBHBIX
npuBeieHa B Tabnumax A.1-A.14 npunoxeHus A.

1.2 Texuuyeckue XapaKTepUCTHKHU

1.2.1 OcHOBHBIC TEXHHYECKUE XapAKTEPUCTUKHU MPUBECHBI B MACMIOPTE (ITHKETKE) Ha KOHKPETHBIH
npeodpa3oBaTeb.

1.2.2 TIpeobpazoBareny yCTOWYMBBI K BO3/AEHCTBHIO UCTIBITATENBHOTO JABJIEHHUS B COOTBETCTBUU C
Tabnuuel 1 U BBIIEpPKUBAIOT NIEPETPY3KY UCTIBITATEIbHBIM JaBJICHUEM B T€UEHHUE 15 MUHYT.

1.2.3 IIpeobpazoBareny U3OBITOYHOTO JABJICHUS - MPOYHBbIE M T'€PMETUYHbIE NOCIE BO3/IECHCTBHS
MpeIeIbHO-A0yCTUMOIO IEPETPY30YHOTO AABJICHUS JUIMTEIBHOCTBIO HE O0siee 1 MUHYTBI B COOTBETCTBUU
¢ Tabnunein 2.

1.2.4 TIpeoOpa3oBarenn pa3HOCTH MABICHHWHA - MPOYHBIE W TEPMETHYHBIC IIOCIIE BO3ICHCTBHS
MPEeNIbHO-I0MYCTUMOIO paboyero M30BITOYHOIO AABJIEHHS [UIMTENBHOCTBIO He Oosiee 1 MHHYTHI B
COOTBETCTBUU C TabyuLel 3.
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Tao6nuuna | — BennynHsl UCTIBITATENLHOTO AaBIECHUS peoOpazoBaTenen

Bepxuaue npenensl u3MepeHuil HcneiTatensHoe gaBiaeHUE, Tprcaanue
(BITN), MIla B % ot BII1
Ot 0,01 g0 16 BKIIIOU. 125 —
Cs. 16 g0 60,0 BxJrOU. 115 —
» 60,0 » 100,0 » 110 —

IIpumMeuaHnus4

1 dns mpeoOpa3zoBaTeneil JaBleHUs-pa3peKeHUS BEPXHUHN Mpeiesl U3MEPEHHsT IPUHUMAETCS 10
N30BITOYHOMY JIaBJICHUIO.

2 Jlns mpeoOpa3zoBaTelieil abCOMIOTHOTO AaBJICHHS ¢ BepXHUM npeaenoM Hke 100 klla ucmpiTaTenbHOS
JIABJICHUE PABHO aTMOC(hepHOMY.

Tabnunoa 2 — BenuuuHbl OpeNEIbHO-AONYCTUMOIO  IEPErpy304HOrO  JABJICHUSA  JUIS
npeoOpa3zoBareneil aOCOIOTHOI0, N30BITOYHOTO, JaBJIECHUSA-PA3PEKEHHS], U THIPOCTATUYECKOTO IaBIECHUS

Bepxnue npeneas uaMepeHuit IIpenensHO-gOIIyCTUMOR
’ (BII)'IIf[I), MIla i neperI;)yI;quoe Hz[aBJ}IIeHI/Ie, MIla Hpumeuanue
Ot 0,01 BI){J;OIL 0,06 0.1
Cs. 0,06 » 0,25 » 0,8
> 0,25 » 1,00 » 4,0
» 1,00 » 250 » 75
» 250 » 6,00 » 18,0
» 6,00 » 16,00 » 70,0
> 16,00 » 100,00 »» 110,0
IIpumeuanue— IlpeobpazoBaTenn ¢ mNpeAenbHO-AOMYCTUMBIM IE€PETPY30UYHBIM JaBJICHUEM,

OTIIMYAIONIeMCsI OT TaONHIBI 2, IMEIOT B MapKupoBKe obo3naueHne PXX, roe XX — meperpy3odHoe AaBiieHHE B
Mlla.

TaObnuma 3 — BemuuumHBl TpEENBHO-AOMYCTUMOTO  IEPETPY30YHOTO  JABICHHS  JUIS
npeoOpa3zoBatelieii pa3HOCTH JIABJICHHIHA
HpeZ[CJ'H:HOG A0IIyCTUMOC

Bepxnue npenensl u3MepeHui pabodee M30BITOUHOE [IpoGHoe naBneHme, IIpumeuanue
nasnenue, Mlla MlITa
Ot 0,25 kI1a go 4 xIla BxirOu. 4 6 Ucnonnenue K21
Cs. 4 klla» 10,0 xITa » 10 15
Ucnonnenne K21
Cs.10,0 xIIa» 16 MIla » 25 35
Bce npegnensr 6 9,5 Ucnonnenne K24

1.2.5 TlpeoOpazoBaTenu pa3HOCTH JABICHHM, WCKIouas wucnoimHeHue K24, BbIIEpKUBAIOT
MEeperpy3Ky CO CTOPOHBI IUTFOCOBOM W MHUHYCOBOM KaMep B TE€UYeHHME | MHUHYThI OJHOCTOPOHHUM
BO3JICHCTBUEM JaBJICHHUS PABHOTO TMPEAENBHO J0MyckaeMoMy pabodeMmy H30BITOYHOMY JaBJICHHUIO,
npeoOpaszoBareny ucnonHeHuss K24 — oaHOCTOpOHHIO NeEperpy3Ky aAaBieHueM, paBHbiM BIIM co
CTOPOHBI MHUHYCOBOW KaMepbl U yABOEHHOMY 3HaueHHI0 BIIM co cropoHsl 1umrocoBoil kamepsl. [l
yCTpaHEHUsI BO3MOYKHOTO BIIMSHUSI TIEPETPY3KH HAa XapaKTEPUCTUKH MPeoOpa3oBaTesiei moCiie €€ CHATHS
HE00X0IMMO MPOBECTHU MOJICTPONHKY HauaIHbHOTO CUTHATA.
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1.2.6 Tlpenensl pomyckaeMod JONOJHHUTEIbHOM MOrpeImHoCcTH mpeoOpa3oBaTesiell  pa3HOCTH
JABJICHUS MIPU JIBYXCTOPOHHEM HArpyXeHUH pabouyuM H30BITOYHBIM JABJIEHUEM JOJDKHBI ObITh, % OT
BIIN:

¢ BIIN no 1,6 xlla BKIIOYATEILHO +0,2%;
¢ BIIU cBeiie 1,6 xI1a go 10 xIla Bxkmtouutensno  +0,1%;
¢ BIIN cBeime 10 xI1a +0,025%.

1.2.7 Bapuanuus BBIXOJHOTO CHTHaJla HE JOJKHA MPEBBIIATHh MOJOBUHBI MPENEIOB JOITyCKaeMOil
OCHOBHOM TOTPEIIHOCTH, KpOMe MpeodpazoBaTeiell ¢ mpeeaaMu J0MyCKaeMOil OCHOBHOM MOTPEIIHOCTH
0,1 %, y KOTOpBIX Bapualus He JOJDKHA MpeBbIaTh 75 % MpenenoB OMycKaeMoll OCHOBHOM
MOTPEITHOCTH.

1.2.8 DnekTpuyeckoe nmuTaHue npeoOpas3oBaTenieil OCYIIECTBIAETCS OT UCTOYHUKA MOCTOSIHHOTO
Toka HampspkeHueMm oT 3,0 mo 3,9 B, mynbscanus He qomkHa npeBbimath +0,5% 3HaYeHUS HANPSHKCHHS
MIUTAHUS.

1.2.9 Iluranue npeobpaszopareneii C/AB-EX u CIIB-EXP momkHO OCYyHIeCTBISTBCS OT OapbepoB
0e30macHOCTH, OJOKOB € BBIXOAHBIMM HCKpoOe3onmacHbIMM HermsiMu ¢ napamerpamu Uo <5,0 B,
lo <100 MA, Co > Ci + Ck, Lo > Li + Lk, iMeromux cepTudUKaT COOTBETCTBHS.

1.2.10 TlorpebnsieMblii TOK OT UCTOYHHKA MUTaHUs — He Oonee 3 MA, B crsmeM pexume — 0,3
MA.

1.2.11 TortoBHOCTH OTBeTa MHpeoOpa3oBaTelis MOCHE BKJIIOYEHHs HMHUTAHUS 4epe3 BpeMsi MeHee
100 mc.

1.2.12 ]JlononHuTenpHasi MOTPEIIHOCTh, BbI3BaHHAs W3MEHEHHEM HANpPSKEHHS MUTaHUS MU
BO3JICHICTBUEM BHEIIHErO MEPEMEHHOI'0 MAarHUTHOIO oJjsi HanpskéHHOCThI0 400 A/M, wactoTtoit 50 '
WIA BHEUIHETO MOCTOSHHOIO MarHuTHOro mnois Hampsbk€HHocThio 400 A/m, He mpesbimaer 0,02 % ot
JIOTIOJTHUTEIHHON OCHOBHOW MOTPEIIHOCTH ¥ HE HOPMHPYETCSI.

1.2.13 IlpeoGpa3oBaTenu — MPOYHbIE MPU BO3ACHCTBUN CUHYCOUAAIBLHON BUOpALIMK B JHANa30He
gactor 52000 I'if ipy aMITHTYIHOM 3HaueHnH yckoperus 98,0 m/c? (10g).

[TpeoOpa3oBarenu yCTOWYMBBI K BO3IEHCTBHIO MEXAaHUYECKHUX YAApOB MHOTOKPATHOI'O IEHCTBHS C
IMKOBEIM yAapHEIM yckopernem — S50 m/c? (5 g).

1.2.14 Macca npeoOpazoBaTeneil U rabapuTHble pa3Mepbl (0e3 KOMILJIEKTa MOHTAXHBIX YacTeil)
MIPHUBEICHBI B rabapuTHOM YepTeke Ha mpeoOpa3oBaTeNv B MpUIIokeHUH b.

1.2.15 Cpennee Bpemst HapaboTku Ha oTka3 182 000 yacos.

1.2.16 Ha3znaueHHSBIH cpok ciryxObl: He MeHee 20 Jier.

1.2.17 V3onsauust 5SIEKTPUYECKUX Ierneld mpeoOpa3oBarenell BBLAEP)KUBAET UCIHBITATEIbHOE
HarpsDKEHHE B COOTBETCTBUU C Tabnuiiei 4.

1.2.18 IlpeoOpa3oBaTenu HE BBIXOJAT U3 CTPOS MPU OOpBIBE JIMHUM CBSI3HU, IIPU KPATKOBPEMEHHOM
(ae 6omee 10 ¢) KOPOTKOM 3aMBIKAHUH JIMHUH CBSI3H.

1.2.19 TIlomaya HanpsHKEHUS TUTAHUS OOPATHOM MOIAPHOCTH HA MPeoOpa3oBaTENN HEAOMYCTUMA.

Crpanuna 7 u3 56 AT'BP.406239.001-10PD u3m.14



1.2.20 ComnpotuBnenue U30iIs1KK NpeodpazoBaTeneil npuseaeHo B Tabnuie 4.

Tadnuuna 4 — Buxg v 3HaueHUE HUCHBITATEIBHOTO HANPSIKEHUS NPH MPOBEPKE SICKTPUUECKOMN
IIPOYHOCTHU U30JIALUH, JIEKTPUUECKOE COTPOTUBIICHUE U30JIALUN

JeiicTBytoliee 3HaYeHNE UCTIHITATEIILHOTO
HaIpPsDKEHUST IEPEMEHHOTO TOKa YaCTOTON
50 I'l mpakTHUYeCKH CHHYCOUATBHOMN
¢dopmbl ¢ K03 HUITEHTOM aMIUTUTY bl HE
xyxe 1,414+0,099, Badhd, HE MeHee

HOpMLI SJICKTPUYCCKOTI'O COITPOTHUBJIICHUSA U30JIAIUH, MOM, HC
MCHEC

IIPU BEPXHEM

B TP OTHOCUTEIBHOU 3HAYECHUHU [P OTHOCUTEIIbHOMN
HOpPMAaJIbHBIX | BJIAXXHOCTH 95 +3 % u B HOpMAIIbHBIX peenbHON BIAXXHOCTH 95 + 3 % u
ycnoBusx | Temnepatype 35 +5°C yeTOBHAX paboueit temneparype 35+5°C

TEMIIEPATYPbI
Jlns obmenpomeinnieHHoro ueronHerwns CIB
300 | 240 | 100 | 20 | 5
st B3peiBozamuménusix ucnonunennit CIAB-Ex, C/IB-ExP
500 | — | 100 | — | —

1.2.21 TIO mnpeoOpazoBaTenss NpeaHA3HAYEHO Ui TpPHEMa  JJIEKTPHUYECKOTO  CHUTHAJA
YyBCTBUTEIBHOIO 3JIEMEHTA, IPOMOPILMOHAIIBHOTO €ro eopMaly 0T IPUI0KEHHOTO JaBJICHUS.
3HaueHue IUPPOBOTO KOJAa CUTHANA, HOPMHPOBAHHOE B ILIMPOKOM JHalla3oHEe TeMIepaTyp,
npeoOpa3yercsi B 3HAUCHHUE AABJICHHUSL.
[10 unenTuduUpyeTCs MyTeM BbIBOJIa HAUMEHOBAHUS U HOMEpa BEPCUH Ha IUCIUIee HHAUKATOpa
(MHOMKATOPa-KOMMYHHUKATOPA), TMOO B COOTBETCTBYIOIIUX PETUCTPaX MO HUPPOBOMY NMPOTOKOIY CBSI3U.

[10 BcTpoeHHOE U HEM3MEHSAEMOE M0JIb30BATEIIEM.

Peanu3oBana cucreMHasi GJIOKMPOBKA UTEHHS BCTPOCHHOM NaMsITH Yyepe3 OTIal0uHbIi uHTepderic.
Jlisa noctyna K KaauOpOBOYHBIM JaHHBIM HEOOXOAMMO MPOMTH ABYXCTaJAMWHYIO MPOBEpKYy napois. B
M0JIb30BATEIBCKOM M CBA3HOM MHTep(delicax mpeodpa3oBaTeliss OTCYTCTBYIOT MPOLEAYPbl apXUBUPOBAHUS
pe3yJIbTaTOB U3MEPEHU.

I10 mpeobpazoBaresnst pa3feieHO Ha METPOJOIMYECKH 3HAYMMYIO0 YacTb UM METPOJIOTMYECKH
HE3HAYUMYIO YacTh:

K METPOJIOTHYECKU 3HAUUMOW YaCTH OTHOCSATCS MIPOrPaMMHbIE MOJTYJIH, BBITOIHSAIONINE (DYHKITUH:

— cbopa, mepenaun, 00pabOTKH U MPECTABICHUS U3MEPUTEIILHON HH(DOpMAITHH;
— uIeHTH(UKaUU MeTpoJoruyeck 3Hauumon yactu [10;
K METPOJIOTHYECKH HE3HAUMMOI YaCTH OTHOCATCS MPOrpaMMHbIE MOAYJIM MEHIO pubdopa:
— ¢opmat oToOpakeHHs TaHHBIX HA UHIUKATOPE;
— CTPYKTYpbl KOMMYHUKAIIMOHHOTO IIPOTOKOJIA.

Mertponoruuecku 3HaunMas 4acte [1O mpeoOpasoBarens HMMeeT BO3MOXHOCTb INPOBEICHHS
UICHTU(PUKAIMN TOCPEACTBOM HHTepdelica CBSI3H, WM BU3yaJIbHO HAa CBETOAMOIHOM MHIMKATOPE B MEHIO
npubopa.

Nnentndukanronybie TaHHBIE, IPEICTABICHHBIE B TAOIHUIIE 5, BKIIOUAIOT B ce0st HH(POPMAIIHIO:

o Homepe Bepcuu I10 - unentuduxarope merposoruyecku 3Hauumoi yactu [10.

-Ta6numa 5 —lVaeHTudukanroHHbIC JaHHBIE TPOTPAMMHOTO 00eCTIeUeHHs

WnenTudukanmuoHHble 1aHHble (IPU3HAKK) 3HaueHue
Wnentudukanmonsoe HaumeHosanue 10 s CJIB pd_1Wire.hex
Howmep Bepcun (uaentuduxanronnsiii Homep) 110 He Hike V1
[udposoit unentuduxarop 110 -

Ha nHamkaTopHOM yCTpOMCTBE UMEETCS MTApOJIb.

HwmeeTcs pasrpaHudeHNE N0JIb30BaTENbCKOr0 A0CTyMna. [loap30BaTeNn He UMEIOT IOCTYIIA B CEPBHC-
HBIN PEKUM.

[TpoTokosIBI OOMEHA JaHHBIX COJAEPkKAT METOJIbl ONPEACICHHS OMINOOK MPH MOMOIIH POBEPKU CO-
OTBETCTBUS 3aIIPOCA U OTBETA U BBIUNCIIEHUS KOHTPOJIBHON CyMMBI.

PacueTr KOHTPOJIBHBIX CyMM Ipou3BoauTcs anroputmoM CRC-16
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YpoBeHb 3aIIUTHI TPOrPAMMHOTO 00ECTICYEeHHsI BEIYUCIUTENS OT HeTpeTHAMEPEHHBIX U IpeTHaMe-
PEHHBIX U3MEHEHUH - «BBICOKHID» 110 P 50.2.077-2014.

1.2.22 Kopmyc npeoOpa3zoBatesiell H3rOTaBIMBAIOT U3 HEPIKABCIOLICH KOPPO3UOHHOCTOMKOI cTal,
OKpalIMBaeMoi B IIBETA, KOTOPBIC OMPEIENET U3rOTOBUTEb.

3aBocKoil HOMep uMeeT HU(pPoBOH (hopMaT 1 HAHOCHUTCS Ha OOKOBOM ITaHeN MpeoOpa3oBaTes Me-
TOJIOM TPAaBUPOBKH, M3HOCOCTOMKON HAKICHKH WM WHBIM MPHUTOJHBIM CIIOCOOOM, 00ECIICUHBAIOIIUM
UJICHTU(UKAIMIO KaXI0T0 K3eMIUIIpa Mpeodpa3oBarelisi, BO3SMOXHOCTh MPOYTEHUSI U COXPAHHOCTh HO-
Mepa B IIPOIIECCe IKCILTyaTaIHH.

Hanecenue 3Haka NOBEpKH Ha CPEICTBO M3MEPEHH HE TPETyCMOTPEHO. 3HAK MOBEPKU HAHOCUTCS
Ha CBHJETEIILCTBO O TIOBEPKE.

Jns 3ammThl OT HECAHKIIMOHWPOBAHHOIO JIOCTYINA IPEIYyCMOTPEHa YCTaHOBKA pa3pyliaeMoin
wIoMOBbI u3rotoButelisi. KOHCTpyKIMs oOecreuynBaeT OrpaHMICHUE TOCTyIA K 4acTsaM Ipeodpa3oBaTeds,
HECYILUM MEPBUYHYIO0 U3MEPHUTEIbHYI0 HHPOPMAIIHIO, U MECTaM HAaCTPOMKH (peryTUpOBKH).

1.3 KoMnJIeKTHOCTH Npeodpa3oBaTelieit
1.3.1 KommuiektHOCTB peoOpazoBaTeneil npuseaeHa B Tadmuie 6.

Tadnuma 6 — KoMmmiekrHocTh ipeoOpa3oBaTeneit

HanmenoBanue O6o3HaueHue KH(I)JTI" [Ipumeuanue
1 [IpeoOpa3zoBarens AaBieHUs Vcnonuenue u
M3MEPUTENbHBIN (0003HaYeHNE B - 1 |oGo3nauenue B
COOTBETCTBHUU C UCIIOJIHEHUEM) COOTBETCTBUE C
2 [MTacnopt (DTHKETKA) - 1 [3akazom
3 MeToaMKa oBepKu - 1  [[To TpebGoBaHUIO UIIH B
4 PyKOBOJICTBO 1O AKCILTyaTallul AI'bP.406239.001-10 PO 1  PpIeKTpOHHOM BUJE
[To TpeboBaHUIO WK B
5 Ceptudukar cOOTBETCTBUS (KOTIHSA) - 1 puexkTpoHHOM BUIE AJIA
CJIB-Ex
IIpumeuanus
1 Jns CAB-Ex, CIB-ExP poserxa 2PMJIT18KITH4T'5B1B (2PM118KITH4I'5B1) BXOAHUT B KOMILIEKT
IIOCTAaBKH, AJI1 OCTAJIBHBIX HCITOJTHEHHH TTOCTaBISECTCS 110 Tp€6OBaHI/I}O 3aKa34dyuKa.
2 Poszerka GDM3009 DIN 43650A nocraBiisercs ¢ mpeodpa3oBaTe/IIMU, UMEIOIUMU THIT
coequnuTens DIN 43650A.

1.4 YerpoiicTBo M padoTa npeodpa3oBareJiei

1.4.1 Ilpunuun nefcTBus npeoOpa3oBaTesiell OCHOBAH Ha MPeoOpa3oBaHUU JABICHUS U3MEPSEMOi
cpebl, BO3ACUCTBYIOLICH Ha MeMOpaHy 4YyBCTBUTEIBHOIO JJIEMEHTA, B JJIEKTPUYECKHH CHUTHaI,
MPOIMOPLIMOHANIbHBIN MeXaHNYeCcKo! Aegopmaliii MeMOpaHsbI.

1.4.2 YyBCTBUTENBHBII 3JIEMEHT pACIOJNOXKEH B KOpIyce M3 HepxkaBeromeld cramu. Jlns
MPUCOEIMHEHNS K MaruCTpajy JaBJIeHUs] Ha KOopIyce uMeercs pe3booBoii mryuep. Ha kpeiike kopmyca
pa3MeIléH pazbEeM Ul oJauu MUTAaHUs Ha IpeoOpa30BaTelib U MOAKIIOYEHHUS €r0 K IUHUU CBS3H.

1.4.3 CurHan c YyBCTBHUTEIBHOTO JJIEMEHTAa 4Yepe3 YCWIHTENb IOCTYIIaeT Ha BXOJ aHaJoro-
mudposoro npeodpazosarens (ALIT) MmukpokoHTpoILIepa U mpeodpaszyercs B TUPpoByIo Gopmy.

1.4.4 lludpooii curnan ALl cuuThIBacTCS MHKPOKOHTPOJUIEPOM, KOPPEKTHPYETCA C y4ETOM
HACTPOEYHBIX KOI((UIMEHTOB, YCTPAHSIOUIMX HEJIWHEHHOCTHM M TeMIlepaTypHble 3aBHCHUMOCTH
YyBCTBUTEJILHOTO JJIEMEHTa IpeoOpa3oBarensi JaBieHHs, NpeoOpazyeTcss B 3HAUYCHHE JaBICHUS H
BBIIAETCS B JIMHUIO CBSI3U.
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1.4.5 B npeobpasoBarere pealn30BaHO JIBa MPOTOKOJIa 0OMEHa U JIBa pekuMa paboThI:

— mpotokoin ¢ uarepdeiicom 1 WIRE (Ilpunoxenue 1) u mporokon MODBUS RTU (Ilpunoxenue
K);

— HENpPEpHIBHBIH PEXUM H3MEPEHHA M PEKUM H3MEPEHHUH 10 KOMaHIe, MNpHU KOTOPOM
npeoOpa3oBaTeb MOCe BHITOTHEHUSI KOMAaHIbl YXOIUT B CIISIIUN PEXKUM.

1.4.6 Pabora o mpotoxoiy npuitokeHus U B crisimeM pexkumMe TpeOyeT BRIKITIOUEHUS U TOBTOPHOTO
BKJIOYECHHUS IUTAHUs [IpeoOpa3oBatTes AJs MPOBEJCHUS HOBBIX U3MEPEHUH, IIPU 3TOM pe3yibTar OyneT
BBIJIaH B JIMHUIO CBA3M CPa3y K€ IOCIIE €ro pacueTa 0e3 JHOMOIHUTEIIBHBIX KOMaHI.

1.5 MapkupoBka

1.5.1 Ha xpsliike npeoOpa3oBareneil MapKUpyOTCs HaAmucu B cootBeTcTBrM ¢ K/I:

— enunblii 3Hak oopamenus TP TC (tonbko mis ucnonuenuit C/IB-Ex, CJIB-ExP);

— TOBapHbIN 3HAK UM HAUMEHOBAHUE NPEANPUATUA-U3TOTOBUTEIIS;

— HaMMEHOBaHUE U (WIM) TUI peoOpa3oBaTes;

— qa C/IB-Ex, CIAB-ExP nononHuTensHO: MapKUpOBKa B3pHIBO3AIIUTHI, 0003HAUEHHE OpraHa Io
ceprudukanuu, HoOMep cepTHU(HUKaTa, AUana3oH padouux TeMIeparyp U IapaMeTpoB
anektpudeckux 1eneit: —40 °C < ta < +80 °C, Ui < 55 B, Ii < 100 MA, Ci< 12,0 Mk,

Li <2 mkI'H, Pi <20 MBt (mpusnoxenue b, pucynku b.11...5.13), — a taxxke crieruaibHbIi 3HAK
B3pBIBOOE30MACHOCTH, CTEMEHb 3alluThl OT BHemHuX BozaedcTBuil mo ['OCT 14254 B

3aBHCUMOCTH OT uctionaenus — P54, IP65 unu IP68;
— TOPSAKOBBIN (3aBOJCKON) HOMep mpeoOpa3oBaTeNnell MO CUCTEME HyMEpalHuH MpearnpusTHs-
W3TOTOBUTEILS,

JlaTa U3roTOBJICHUA (MECAL, TON).

1 5.2 Enqunenii 3Hak obpamenus TP TC, 3nak ytBepxkaenus tuna CU m o6o3HaYeHHe opraHa Io
cepTU(UKAIMA HAHOCSTCS W3TOTOBUTEIEM HA THTYJBHBIA JIUCT Macmopra (ITUKETKHU) THIOTPadCKUM
CII0COOOM.

1.5.3 Ortuck kneiima OTK U3roToBUTENS U 3HAK MOBEPKH CTABATCA B COOTBETCTBYIOLIUE PA3/IENbl
nacropTa (ITUKETKH).

1.6 YnakoBka

1.6.1 YmakoBka mpeoOpa3oBaresieii o0ecrednBaeT COXPaHHOCTh IpeoOpa3oBarTesieii Mpyu XpaHEeHUH
Y TPAHCIIOPTUPOBAHUHU.

1.6.2 IIpu ynakoBKe BXOJHOE OTBEPCTHE KaMEPhl H3MEPUTEIHLHOTO OJI0Ka M KOHTAKTHI COCTUHHUTEIISI
ANEKTPUIECKOTO 3aKPBITHI (€CIIH ITO MPEITyCMOTPEHO B JOTOBOPE MOCTABKM) 3AIIMTHBIMH KPBIIIKAMH,
NPEAOXPAHAIOIIMME OT 3arps3HEHHs] BHYTPEHHIOK MOJOCTh TeH3ompeoOpazoBatens (TII) u KOHTAKTHI
COCTMHUTEIIS JIEKTPUIECKOT0, 2 TAKKE OT MEXaHUIECKUX TTOBPEKICHUN — Pe3b0y MPUCOSTUHUTETHHOTO
mTyrepa u pe3p0y CoeTMHUTEIS.

2 UCIHHOJIb30OBAHMUE 110 HASHAYEHUIO

2.1 JkeniiyaTauMOHHbIE OTPAHUYEHHSA

2.1.1 He nomyckaercs mNpUMEHEHHE IpeoOpas3oBaTeneil A HU3MEpeHus [JaBJIEHUs Cpel,
arpecCMBHBIX 0 OTHONIICHUIO K MaTepuaiaM KOHCTPYKLUWHU IpeoOpa3zoBaresiei, KOHTAaKTUPYIOIIUM C
HU3MEPSAEMOM CPENON.

2.1.2 He nomyckaeTcst MEXaHHUECKOE BO3/ICHCTBHE HA MEMOpaHy PUEMHHKA JaBJICHHSI CO CTOPOHBI
MOJIOCTH U3MEPHUTEIHHOTO OJI0Ka.

2.1.3 Tlpu skcrutyaTanuu mpeodpazoBaTesieil He0OX0AUMO UCKITFOUNTH:

— HaKOIUIEHHE M 3aMep3aHHe KOHJIEHcaTa B pPabO4YMX KaMepax M BHYTPHU COEIUHHUTEIbHBIX
TPyOOIPOBOIOB (IS Ta3000pa3HBIX CPEACTB);
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— 3aMep3aHHe, KPUCTAUIM3ALMIO CpeAbl WIM BBIKPUCTAJUIM30BBIBAHUE U3 HEE OTAEIbHBIX
KOMIIOHEHTOB (IS KHUJIKAX CPEN).

2.1.4 Tlpu MoHTaxe mpeobpa3oBaTesieil THAPOCTATHIECKOro JaBieHus (mpuioxenue E) cremyer
YUUTBIBATh CIIEAYIOIINE PEKOMEH AN

— KOHeIl Ka0eJsl BBIBECTH B CyX0€ MPOCTPAHCTBO WJIM B COOTBETCTBYIOLIUI COEIMHUTEIbHBIN OJI0K
C KJIEeMMaMH¥;

— OIyCKaTh U MOAHUMATh ITPeoOpa3zoBaTelb HEOOXOAUMO TPOCOM, 3aKPEIUIEHHBIM 3a IPOYIIUHY Ha
KopIryce mpeoOpa3oBaTes;

— KOHeIl Ka0eJls 3aKpenuTh B MOAXO0A1IeH KOPOOKE C COeAMHUTENbHBIMU KIIEMMaMH;

— He mneperubarh Kabenb (Yepe3 HEro MpPOXOAMT KamWULsp Ui KOMIIEHCAMH aTMOc(epHOro
JABJICHUA );

— B EMKOCTSX, HMMEIONIMX MEePEeMEIINBAIONINE YCTPOWCTBA WM JIIOOBIE JpyTrue YCTPOWCTBA,
co3laroiye OoJblIne MepeMEeIleHHs JKUIAKOCTH BHYTPH EMKOCTH, MpeoOpa3oBaTeib pPEKOMEHIYEeTCs
OTyCKaTh B 3aIIUTHOM TpyOe.

Jis nmoaxitoueHus npeoOpas3oBaTesiel THAPOCTATUYECKOrO JIaBICHUS C KabeleM pPeKOMEHAyeTCs
ucnoinb3oBath «KopoOku kiiemmubie» AI'BP.440.00.00:

—  KM-1 —4 nunuu c 3amuToi oT nepeHanpspkenus < 2 kB, 2 nuHun 6e3 3a1uThl ¢ 3a3eMIIEHUEM
(MeTamuMyecKuil KopIyc);

—  KM-2 — 4 nuauu 6e3 3a1uThl ¢ 3a3eMJIeHHEM (METAITTMYECKHI KOPIYC);

—  KM-3 — 4 nuanm 6e3 3anuThl ¢ 3a3eMJICHHEM (TUTACTUKOBEIN KOPITYC).

Hcnonb3oBaHue KIEMMHBIX KOpOOOK ofOecredynBaeT yJIOOCTBO TMOAKIIOUEHHsS — Kabesei
npeoOpas3oBarteseil JaBaeHus U 3alUTy KanWUBSIPHON TpyOKH OT BHEIIHUX BO3JIEHCTBUM.

2.1.5 Dnexrponutanue mnpeodpasopareneit C/IB-Ex, CIB-ExP nomxHO oCymecTBIATbCS OT
MCKpOOE30MacCHOr0 HWCTOYHHMKA THTaHWs wWin OnokoB c¢ mapamerpamu Uo <5,0 B, 1o <100 MA,
Co > Ci + Ck, Lo > Li + Lk, umeronux ceptudukaT COOTBETCTBUS.

2.2 IloaroTroBka nmpeodpa3oBarelieil K HCMOJIb30BAHUIO

2.2.1 Tlpu momyueHnn npeoOpas3oBaTesieii HeOOXOAMMO OCMOTPETh YIAKOBKY M, yO€IMBIIUCH, YTO
OHa He UMeeT MOBPEXICHUH, MPOU3BECTH PACHIAKOBKY.

2.2.2 TIpoBepHuTh KOMIUIEKTHOCTH MpeodpazoBaTeseil B COoTBeTcTBUH ¢ 1.3.

2.2.3 BHemHMM OCMOTpPOM ClleZyeT MpPOBEPUTH Mpeodpa3oBaTeNd U pe3bOOBbIE COEAMHEHUS Ha
OTCYTCTBHUE BHIUMBIX MOBPEKICHHH.

2.2.4 Tlocne TpaHCIOPTHPOBAHUS B YCIOBHUSAX OTPHUIATENBHBIX TEMIEpPATyp OKpY’KaoLIed cpeibl
NepBOE MOJKIIOUYEHUE MTpeodpa3oBarenell K HCTOYHHUKY 3JIEKTPOIUTAHUS JIOMYCKASTCS TIOCIE BBIICPKKU
npeoOpa3oBarenell He MeHee 3 YacOB B HOPMaJIbHBIX YCIIOBHSX.

2.2.5 Tlpuémuuk npaBneHus npeoOpa3oBaTesied M MOHTaXHBIE YACTH, TNPEIHA3HAYCHHBIC IS
peoOpa3oBaHus JaBJIEHHUs Ta3000pa3HOro KUCIOPO1a U KUCIOPOAOCOAEPKALINX CMECEH, JOIKHBI OBbITh
oumIeHsl 1 06e3xupens! o PI1 92-0254-89.

2.2.6 Tlpu monTaxke npeodpazopateneit C/IB-Ex u C/IB-ExP Ha o0bekTe (BBOAE B IKCIUTyaTaIHIO)
HEOOXOJUMO PYKOBOJCTBOBAaThCcsl HacrosmuM PO, rmaBorr 3.4 ITITOJII, rtmaBoit 7.3 IIYD,
I'OCT IEC 60079-14, 'OCT 31610.0, TOCT 31610.11, a Takxe:

— TabapUTHBIM YepPTEKOM Mpeodpa3oBaTeiell 1 BapuaHTOM YCTaHOBKH (ipriioxenus b u J1);
— JAPYTUMHM TIOKYMEHTaMH, JeHCTBYIOIMMH Ha IPEANPHUITHH, PETJIAMEHTUPYIOIIMMHU HCIIOIb30BAHNE
CPEeACTB U3MEPEHUS JIaBJICHUS.

2.2.7 Tlonoxxenue mpeoOpazoBaTeNieil MPU MOHTaKe — TPOM3BOJIBHOE, YAOOHOE /IS MOHTaXa,
JeMOHTaXa 1 oOciyxuBanusi. MoHTtax npeobpazosareneii ¢ BITN no 100 kIla u ¢ oTkpeITOi MeMOpaHOit
(KOoTOpBIE MMEIOT 33aBHCHMOCTh BBIXOJAHOTO CHTHAjJa OT IIOJIOKEHHs IMpeoOpa3oBaTessi) C IEIbIo
COXPAaHEHHS METPOJOTMYECKHX XapaKTEePUCTHK MPEIANOYTUTENIFHO YCTAaHABIMBATh BEPTHUKAIBHO
LITYLIEpOM BHU3 (B TAKOM I10JIOKEHUH OHM KaIUOPYIOTCS Ha IPEANPUATHA-U3TOTOBUTEIIE).

2.2.8 Ilpu MoHTaxe npeoOpazoBaTeseil ycuine 3aTaruBanus, MPUKIAAbIBAEMOro K Taifke KopIyca,
HE JIOJIKHO MPEBBILIATE!

- 25 H'Mm — nns ucnonnenwnii C/IB co mrynepom M12x1,0;

- 60 H-M — niis ucnonnenuii CZB co mtynepom M20x1,5.
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2.2.9 JIna wucnonnenuit CJIB co mrynepom MI12x1,0 pekoMeHayeTcs yCTaHaBIMBaTh
VIUIOTHSAIONIYIO PE3WHOBYIO TPOKIAIKY TOJIIMHON 5—6 MM MeXAy raikod Koprmyca W paboueid
MarucTpanbio (COeIMHUTENbHOMN IMHUEH, Tepeaarolieil qaBinenue). He nomyckaercs ymnop railku kopiyca
B METAJUIMYECKYI0 YacTh COCIMHEHUS C BHEIIHEW Ta30BOWM WM THUAPABIMYECKOW JIMHHUEH (paboueid
MarucTpanblo, COeAMHUTEIHHON IMHUEH, TIepeIatoIIeii JaBIeHHE).

2.2.10 JIns ucnonnenwusst CIAB co mrynepom M20x1,5 ymmoTHeHue Ui coeAWHEHHWN Thma 1-3
ucnonHenue 1 no 'OCT 25164 pexomMeHayeTcsl BBITOIHATH C TOMOILIBIO MPOKIIAIKH.

3anpeniaercsi HCMOJb30BATH YILUIOTHEHHE MO pe3ble (makis, JeHrta ®YM) nis odecneuenust
TePpMETHYHOCTH COCJMHEHHUsl, TAK KaK MOKeT NPOM30iTH INOBpeKIeHHe MeMOpaHbl 00/bIIMM
AaBJieHHeM, BO3HUKAIOIIUM THpPH 3aKpy4YMBaHUM MNpeo0pa3oBaTeisi B 3aMKHYTBHIii 00BbEM
HEeCKUMAEeMOH JKUJAKOCTH.

MonTa:xk npeoOpa3zoBareisi Ha padouyee MeCTO OCYLIECTBJIAETCS TaeYHbIM KJKYOM 3a
HIECTUTPAHHUK LTyl epAa.

3anpemaercsi MCMOJIb30BATh KOPIYC NMpeodpa3oBaTe/isi B KayecTBe 3J1eMEHTa MOHTaKa WJIN
kpemieHus. Ilpu MoHTake 3anpeniaeTcsi NPUKJIAABIBATH YCHINS K KOPILYCY JaTYMKA, B TOM YHCJIe
€ MOMOIIbI0 TPYOHOI0 KJIK04Ya, BO H30e:KaHHNe ero MoBpeK/AeHHus.

2.2.11 Ilpu moHTa)xke mpeoOpazoBaTeneil ciaelyeT yUUThIBaTh CIEAYIOLIIEe PEKOMEHIALUU:

— OKpy’Karolllas cpella He JI0JDKHA COJep)KaThb HpUMecel, BBI3BIBAIOIIMX KOPPO3HIO JieTanei
npeobpaszoBareneii;

— B Clly4ae YCTaHOBKM IpeoOpazoBaTesieil HEMOCPEICTBEHHO Ha TEXHOJIOTHYECKOM 000pYyI0BaHUH
U TpyOONPOBOJOB JIOJKHBI HPUMEHATbCA OTOOPHBIE YCTPOWCTBA C BEHTWISAMH Ui OOecredeHus
BO3MOYXHOCTH OTKJIFOUEHHS U [IPOBEPKU [IpeoOpa3oBarTeei;

— pa3MmelaTh OTOOpPHBIE YCTPONHCTBA PEKOMEHAYETCS B MECTaX, IJle CKOPOCTh ABMXKEHHs paboueit
Cpelbl HauMeHblIasi, MOTOK 0e3 3aBUXPEHUi, T.e. Ha MPSAMOJMHEHHBIX y4yacTKax TpPyOONpoOBOJOB MpHU
MaKCHUMaJIbHOM PacCTOSIHUU OT 3allOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U APYTUX THAPABINYECKUX
COCIMHEHU;

— TpU MyJIbCUPYIOLIEM JaBICHUU pabodeil cpeibl, THIpPOoyAapax OTOOPHBIE YCTPOMCTBA TOJKHBI
OBITH C OTBO/IAMH B BUJIE TIETIICOOPA3HBIX YCIIOKOUTENEH;

— TpU TeMIepaTrype Cpelbl BbIlle yKa3aHHOW B macmopTe (ITHKETKE), OTOOpHBIC yCTpOWCTBa
JIOJKHBI OBITh C OTBOJIaMU B BUJIE COEAMHMUTEIbHBIX JINHUM, HE MO3BOJISIIOIIMX MOBBICUTH TEMIIEPATYPY
paboueii cpenbl B MPHEMHHKE JaBICHHUS MpeoOpa3oBaTesieil BhIllle YKa3aHHOM B MAcopTe (ITHKETKE);

— COCIMHUTEINIbHBIE JIMHUM (pEeKOMEHJyeMas JJIuHa — He Oosiee 15 METpoB) HOKHBI MUMETh
OJIHOCTOpPOHHUH YKIJIOH (He MeHee 1:10) oT mecTa oTOOpa NaBiIeHUs BBEpX, K MpeoOpa3oBaTesiM, ecliu
u3MepsieMasi cpefia ra3, ¥ BHU3, K IpeoOpa3oBaTessaM, eclid u3MepsieMasi cpesia — JKUIKOCTh; B ClIydae
HEBO3MO>XHOCTH BBITIOJTHEHUSI 3TUX TpeOOBaHUN NpU HM3MEPEHUU JaBIIEHUS Tra3a B HIDKHEH TOYKe
COEITMHUTENIPHON JIMHUM HEOOXOJUMO MPEayCMOTPETh OTCTOMHBIE COCY/bl, @ B HAMBBICHIMX TOUYKAX
COEIMHUTENILHOM TMHUY, IPU U3MEPEHUHN JABJICHUS KUAKOCTH, — ra30COOPHUKHY;

— TP UCTOJIb30BAaHUU COCAVMHUTEIbHBIX JINHUN B HUX JOJKHBI IPEyCMATPUBATHCS CIIEIMATIbHBIE
3ariyniaeMble OTBEPCTHS ISl MPOAYBKH (CIMBa KOHJEHCATa);

— COCIUHHUTEIbHbIE JHUHUU (MMITyJIbCHBIE TPYOKH) HEOOXOAMMO TPOKIAABIBATh TaK, YTOOBI
HCKITIOYUTH 00pa30oBaHMe Ta30BbIX MEIIKOB (MIPH M3MEPEHUH AABJICHUS KUIKOCTH) WU THIPABINYECKUX
poOoK (MpH U3MEPEHNH JIaBIICHUS Ta3a);

— B CJy4ae dKCIUTyaTalluu rpeoOpasoBaresneil mpu temmneparypax padoueil (OKpysKarolieil) cpesl
Hmwke 0 °C HeoOX0AMMO MCKIIOYUTH HAKOIUICHUWE U 3aMep3aHue KOHJIEHCAaTa B U3MEPUTEIHHON KaMmepe
(mpuémMHUKe JaBieHUs) IpeoOpa3oBaTesi U BHYTPU COETMHUTENBHBIX TPYOOK (ITPH U3MEPEHUH JaBIICHUS
ra3a), 3aMep3aHue U KpUCTAJUIU3ALMIO cpebl (TP U3MEPEHUH JaBICHUS KUAKOCTH);

— TpU U3MEPEHHUH JaBJICHUS arpeCCUBHBIX WM KPUCTAITU3YIOIINXCS, a TAK)Ke 3arpsI3HEHHBIX Cpel
O0TOOpHBIE YCTPOMCTBA JaBJICHUS JOJDKHBI UMETh pa3felUTEIbHBIE COCYIbI WM MEMOpPaHbI, KOTOpPbIC
JOJKHBI YCTAHABIMBATHCS KaK MOKHO OJIMKE K TOUKEe 0TOOpa JaBJICHHUS,

— Maructpand  (COCOUHHTENBHBIE  JIMHUHM)  JOJDKHBI ~ OBITh  TIepel  NPUCOSAMHEHUEM
npeoOpas3oBareneil THIATENIbHO NPOAYTHI [UIsl YMEHBIICHHS BO3MOXKHOCTH 3arpsi3HEHUS MOJIOCTH
NMpUEMHMKA J1aBJIEHUS IpeoOpa3oBaTeei;

— TOocje TMPUCOECAUHEHHUS TpeoOpazoBaTenell cieayeT MpPOBEPUTh MeCTa COCOUHEHHH Ha
FepMETUYHOCTh JIaBJIEHUEM, paBHBIM BEpPXHEMYy TMpefelly M3MEpeHus mpeoOpazoBarenei, wWin
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UCHBITaTEIbHBIM AaBieHHeM. Criaj AaBiaeHus 3a 15 MUHYT He JOJDKEH IpeBbIaTh 5 % OT moJaBaeMoro
JIaBIICHMUSL.

2.2.12 JIng WCKIIOYEHHs CIIy4aeB BO3HMKHOBEHHUS OJHOCTOPOHHMX IE€pPErpy30K B Ipolecce
OKCIUTyaTalliil JTaTYNKOB PA3HOCTH JIaBJICHUH HEOOXOIUMO CTpPOTO COONIONATh ONpEACICHHYIO
MOCJIeI0BATEIbHOCTh ONepalyii MpyU BKIOYEHUHU JaT4YMKa B pabOTy MPHU HCIHOJIb30BAHUHU KIIAIIAHHOTO
Omno0ka (prcyHok 1):

1) 3akpoiite Bentunu |, 1l u I, st yero moBepHUTE UX PYKOSITKU MO YAaCOBOM cTpenke (TIsas co
CTOPOHBI COOTBETCTBYIOLIUX PYKOATOK) /10 yropa (mojoxeHue A);

2) OTKpoOiiTe 3allOpHYI0 apMaTypy, YCTaHOBJIEHHYIO Ha TEXHOJOIMUECKOM OOOpYJOBaHMM Kak B
«ILTFOCOBOI», TaK U B «MUHYCOBOI JINHUSX;

3) ypaBHANTE NaBIEHUE B «IUIIOCOBOM» M «MHUHYCOBOI» KaMepax, JJI Yero IJIaBHO IOBEPHUTE
pyxositku Bentwien | u Il Ha 1,5-2 obopora npotus yacoBoii crpenku. Ilocie sToro nposepbTe U, B
cilyyae HeOOXOMMOCTH, OTKOPPEKTUPYUTE BHIXOHOM CUTHA;

4) noBepuute pykosaTky BeHTHIA |11 Mo yacoBoii cTpenke 1o ynopa (mosjgoxenue A);

5) moBepHUTE PYKOATKY BEHTWIS | «U0OCOBOM» KaMepbl MPOTHB YacOBOM CTpENKH A0 yHopa
(nonoxenue B);

6) moBepHHUTE PYKOATKY BeHTHIS || «MHHYCOBOI» Kamepbl MPOTHB YacOBOM CTpENKH A0 yHopa
(nonoxenue B).

OT coeauHUTENbHbBIX NTMHUKA

._ A + B

I (bl I
2y 7

; AR o

—
[11
K gatymnky
Pucynok 1 — Cxema kiananHoro 0j10ka

2.2.13 JIna CAB-Ex, CIB-ExP B cootBetcTBum ¢ [OCT IEC 60079-1410nyckaeTcs MoAKIIFOUESHUE
3a3eMJICHMS K 3a3eMJIIOIEMY 3aXHMy, pacllOJIO)KEHHOMY Ha KOpIyce, Ui YpaBHOBEIIMBAHUS
MOTEHIIMala KOpIyca M MCKpOOE30macHO Menu M yMEHBIIEHUS MOMeX, HAaBOJUMBIX METATHYECKUM
KOPITyCOM Ha UCKPOOE30IacHYIO 1IETb.

2.2.14 TlonxnroueHue mpeoOpazoBaTeeil K JIMHUKM CBSI3M M UCTOYHHUKY MUTAHUS OCYIIECTBIISETCS
KabesieM ¢ M30JIALUEeH W YUCIOM INPOBOJIOB, COOTBETCTBYIOIIMM YHWCIY NPOBOJHUKOB B JIMHUU CBSI3U.
PexoMeHIyeMoe cedeHue IpoBooB kabens ot 0,35 1o 1,5 mm2.

2.2.15 WM3onsumst kabens (MIMHUHM CBs3HM) JIOJDKHA OOeCmeumBaTh CTENEHb 3alluThl  OT
MPOHUKHOBEHUS TBUIM M BIAard HE HIDKE HCIOJHEHHUs mnpeoOpasoBareneld, yKa3aHHOTO B Macropre
(aTHKETKE).

2.2.16 IIpoBOj »3JIEKTPHUUECKOTO COCOUHEHHUS (3alelKy Kabemns) CieayeT BBIIOJIHATh TaKUM
00pa3oM, 4TOObI 00ECHIEUNTh CTENEHb 3aIUThl OT IPOHUKHOBEHUS NbUIM U BJIarM HE HUXKE MCIIOJIHEHMS
npeoOpaszoBaTenen.

2.2.17 YtoOs1 00ecreunBagoCch BEIIOJHEHNE TPeOOBAaHUH MBUIEBIAro3amuThl o [P65 coequHenus
o DIN43650, Heo0X0AMMO yCTaHOBUTH YINIOTHUTENBHYIO MPOKIIAAKY Ha COEAMHUTENH IIpeoOpa3oBares,
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4yepe3 KOTOPYIO MMPOU3BECTH CTHIKOBKY, IPEABAPUTEIHLHO YOS IUBIINCH B COBIAICHINH KOHTAKTOB, a 3aTEM
TUTOTHO TIPUTSIHYTh BUHTOM.

2.2.18 Tlpu mpoBeneHUM BXOJHOTO KOHTPOJNS W HACTPOMKM TMpeoOpa3oBareieil B KayecTBe
npuéMHUKA KOJOBOTO CHUTHAJNA JIOMYCKAeTCs WCIIONBb30BaTh IEPCOHAIBHBIA KOMIBIOTEp (cXxema
NOJKIIOYEHUsT B mpuioxkeHud B). KOHTpomb BBIXOZHOTO CHrHala H YCTaHOBKAa IapaMeTpOB
OCYIICCTBIISICTCS IO JINHUU CBSI3M B COOTBETCTBUH C MPOTOKOJIOM 0OMeHa (tipuiioxkenue 1).

2.2.19 Pexomenayemasi cxeMa BHEIIHHX JJIEKTPUYECKUX COCAMHEHHH NPH YCTAaHOBKE Ha OOBEKTE
MIpHUBEICHA B IPUIIOKEHUH [ .

2.2.20 I'abapuTHble pa3Mepbl IWTYLUEPOB s MOAKIIOYEHMS K MarucTpaid [aBjiCHUS U
pEeKOMEHyeMble MOHTaKHBIE THE3/IA [T yCTAaHOBKH MTpeoOpa3oBaTtesell NprUBEACHbI B IPHIOKeHHN /.

2.3 JkenjiyaTanus npeodpasopareJiei

2.3.1 Tlpu skcruryaranuu mpeoOpa3oBaTeNy TOJDKHBI MOJBEPraThCs MEPHUOJUUYECKAM OCMOTpaM.
IIpu ocMoTpe HEOOXOAMMO MPOBEPUTH:!

— OTCYTCTBHE BMATHH, BUJIMMBIX MEXaHUYCCKHUX TIOBPEKICHUN;

— TMPOYHOCTh U TEPMETUYHOCTH JIMHUM MOJBO/IA AABIICHUS;

— HaJI&XKHOCTh MOHTaXa (KperuieHus ) mpeobpa3oBareeii;

— OTCYTCTBHE OOPBIBOB WIIH MOBPEKICHUS H30JSIUU COSTUHUTENBHBIX JIEKTPUUECKHUX JIMHUM;

— HaaéXHOCTH MOAKIIOYEHHUS Kabee;

— OTCYTCTBHUE 3arpsi3HEHUI Ha KOHTaKTaX dJIEKTPUUYECKUX COSAMHUTENICH;

— COXPaHHOCTh MapKHUPOBKH.

JKcmiIyaTanus npeodpasosareieil ¢ HapylIeHHEeM YKa3aHHBIX TPeOOBaHMH 3anpeniaercs.

2.3.2 OcMOTp ¥ yCTpaHEHHE 3aMEUCHHBIX HEJIOCTATKOB JOJDKHBI TPOU3BOJUTHCS MIPHU OTCYTCTBUHU
JTABJICHUS B Ta30BOM WM TUAPABINYECKON JIMHUH, IPU OTKIIOYCHHOM 3JIEKTPONUTAHUU U OTCOETUHEHHOM
COEMHUTEIIBHOM 3JIEKTPUYECKOU JIMHUU CBSI3HU.

2.3.3 B ciiydae HakoIjieHHs KOHAEHCAaTa B COCAUHUTENBbHOW JMHUU (IIOJIOCTH WU3MEPHUTEIHHOTO
O0loKa) W HEBO3MOXXHOCTH CIIMBa KOHJEHcara 0e3 JeMOHTaxka MpeoOpa3oBarenieii HEO0OXOIUMO
JIEMOHTHPOBATh MpeoOpa3oBaTeNld W CIUTh KOHJAEHCAT, IOCJIE Yero BHOBb MPOU3BECTH MOHTAX
npeobpaszoBareneid. JleMOHTaXX W MOHTax mHpeoOpas3oBaTeniell CieayeT MPOU3BOAUTH C COOIIOACHUEM
TpeOoBaHUil pazsiena 2 HACTOSIIETO JOKYMEHTA.

2.3.4 XapakTepHble HEUCIIPABHOCTH M METO/IBI MX YCTPAHESHWUSI PUBECHBI B TAOIUIIE 7.
Tabnuma 7 — XapakrepHble HerucnpaBHOCcTH CJIB 1 METO/IbI UX YCTpaHEHUS

HewncnpaBHOCTB [Ipynunna Meron ycTpaHeHus

OO0psIB B TuHUM HHTEpdeiica niu

. Haiitu u yctpanuth 00pbIB
1 Brixoguoi B LIENN ITUTaHUS

CUT'HAJI OTCYTCTBYeT| KOpOoTKOE 3aMbIKaHUE B JIMHUHU

. Haiit 1 yCcTpaHuTh 3aMbIKaHHE
uHTepdeiica win B 1IeNU NUTAHUS

Hapymena repMeTH4HOCTH B

Haiitu u ycTpaHUTh HETepMETUYHOCTD
JIMHUU TIOJIBOJIA TABJIEHUS

2 BrixomaHoH
curHaji HectaOuiieH | OKHCIIEHBI KOHTAKTHBIE
MOBEPXHOCTU

Otkimrounth nutanue. OCBOOOAUTH TOCTYT K
KOHTaKTHBIM MMOBEPXHOCTSIM. OUUCTUTD
KOHTaKTEI

2.4 MeToanka u3mMmepeHui

2.4.1 ]Jlns mpoBeleHUsST U3MEPEHUI HCIONB3YIOTCS THUIOBBIE CXEMbI BKIIIOUCHHS, NPUBEICHHBIC B
MIpUIIOKEeHUHU B.

2.4.2 BrraucieHrue U3MEpSIEMOro JaBICHUS TPOU3BOIUTCS TI0 (hOpMyIIe:

S5, +—F
S0 p—py

Irac S— TCKYIICC 3HAYCHNUEC CUT'HAJIA;
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So— cMelleHHe CHUTHajda 0OpPH HYJIEBOM 3HAYCHHHM M3MEPSEMON BENUYMHBI (IS
CTaHAapTHBIX ycioBuit So = 0);

P — 3HaueHue uaMepsieMoii BETUYHHBI;
PB — BepxHUil npenes n3MepeHuit;
Pu — wHwxkHuil mpexen usMmepeHud, (s crtaHmaptHeix ycnoBuit PH = 0 mms Bcex
npeoOpasoBareneii, kpome VB, mist koropeix PH B hopmyity moacTaBisieTcst co 3HAKOM «MUHYCY;
K— koadduimeHT npeodpa3oBaHus U3MEPSIEMO BETHYNHbI:

- k = 100 % nama BBIXOJHOTO CHUTHaJIa, BBIPAXKAEMOTO B MPOLIEHTaX OT JUara3oHa
U3MEPECHUH,

- k = (PB — PH) — a1 BBIXOJHOIO CHTHaJIa, MPEACTABIIAIONIET0 CO00M pa3MEpPHYIO
Bennuuny (klla, [1a, MITa u T.1.).

2.4.3 3naueHue HU3MCPCHHOI'0 OAaBJICHUA B YCTAHOBJICHHBIX CAWHHIAX MOXKCT OBITH CUUTAHO IIO
KaHaJly CBsA3H, a IPHU HAJIMYUU UHIAUKATOPHOI'O yCTpOfICTBEl — C UHAUKATOpa npeo6pa3OBaTeJ1;1.

3 TEXHHUYECKOE OBCJIY) KUBAHUE

3.1 [Ipu BbImycKe C NMpEeANpPUATUA-U3TOTOBUTENS MpeoOpa3oBaTesid HACTPAUBAIOTCS HAa BEPXHUH
Mpeest U3MEPEHUs TaBJICHUS, IPH TOM HIDKHUH MTpe/iest N3MEPEHUs TaBJICHUS PaBEeH HYIIIO.

3.2 HuTepBan Mex1y NoBepKaMu — 5 (IISATh) JIET.

3.3 Merposnornueckue XapakTepUCTHKH TpeoOpa3oBaTesiei B TEUYEHHE WHTEpBAIA MEKIY
MOBEPKaMH COOTBETCTBYIOT JIOKYMEHTaM O TIIOBepke ¢ Y4Y&€ToM MoKazareneil 0e30TKa3HOCTH
npeoOpa3oBarenel ¥ Mpu YCIOBUH COOTIOICHUS TOTPEONTENIEM MIPABIIT XPAHEHUS, TPAHCTIOPTUPOBAHUS U
9KCIUTyaTalluy, yKa3aHHbIX B HACTOSILEM PYKOBOJICTBE M0 3KCILTyaTalluH.

3.4 Tlepuomudeckasi moBepka rmpeodpa3zoBaTesiell MPOU3BOAUTCS B COOTBETCTBUU C JIOKYMEHTOM:
«I"CH. [IpeobpazoBarenu nasnenus usmepurenasbusie C/IB. Meronuka nosepku» MII 110-221-2022.

3.5 Mepsr 6e30macHOCTH

3.5.1 Ilo cnocoOy 3amuThl YeloBeKa OT MOPaKEHHs 3JEKTPUUYECKUM TOKOM IMpeoOpa3oBaTend
otHocaTcs K kimaccy «l» mo TOCT 12.2.007.0.

3.5.2 K pabore c mpeoOpa3oBareiassMd JOMYCKAIOTCS JIHMIA, NPOIIEAIINE COOTBETCTBYIOIIHMA
WHCTPYKTAX 110 TEXHUKE O€30MaCHOCTH.

3.5.3 3ameHy, npucoeMHEHUE U OTCOETMHEHHUE TpeoOpa3oBaTeiell 0T MaruCTpae, MoIBOISAIINX
JaBIIEHUE, CIEYeT TPOU3BOJAUTH MpPHU OTCYTCTBUU JABJCHHS B MArucTpaisix H OTKIIOYEHHOM
AIIEKTPUYECKOM TTHTaHUH.

3.5.4 Cetp smekTponuTaHus He TOHKHA UMETh MOUIHBIX HECTAIIMOHAPHBIX HATrPy30K.

4 TEKYIIUNA PEMOHT

4.1 TlpeoOpa3zoBaTenu, Ui KOTOPBIX BBISIBIEHO HECOOTBETCTBUE TEXHUUYECKUM XapaKTEPUCTUKAM,
yKa3aHHBIM B MAcropTe (ITHKETKE), MPHU MPOBEACHUH BXOJHOTO KOHTPOJIA WJIM MPU IKCIUTyaTalluH,
HaIPaBJIAIOTCS HAa MIPEANPUATHE-U3TOTOBUTENb.

4.2 3ampemaeTcss BHE MPEANPHUATHSI-U3TOTOBUTENST pa30uparh MpeoOpa3oBaTend, HPOBOAUTH
JOpabOTKy MOHTa)xa, a TaKKe IMPOU3BOJUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBUTEIHHOIO
JJIeMEHTa U PEMOHT IpeoOpa3oBarTeeil.

5 OBECHEYEHME B3PBIBO3AIIUINEHHOCTH

B3ppIBo3ammmiéHHOCTh MpeoOpa3oBaTesiell 00eceYnBaeTCs BBITOJIHEHHEM OOIIUX TPEeOOBaHMHN K
B3pBIBO3AMIMIIEHHOMY AekTpoobopynosanuto mo I'OCT 31610.0, TOCT IEC 60079-14, rnase 7.3 [1YD
U TpeOOBaHUI K B3PHIBO3AIUINEHHOMY OOOpPYIOBAaHUIO C B3PBIBO3ALIMTON BHAA «HCKpPOOE3omacHas
anekTpudeckas nemnb» mo [OCT 31610.11.
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5.1 CpenactBa B3pbIBO3alIUTHI Ipeodpa3zoBateseil C/IB-Ex, C/IB-ExP

[ToaxmtoueHue mpeoOpa3oBaTeNe JOMKHO OCYIIECTBIATHCS K HCKPOOE30MacHBIM HCTOYHUKAM
nuTaHus win Onokam mutanua ¢ mapamerpamu Uo <5,0 B, 10 <100 MA, Co>Ci+ Ck, Lo>Li+ Lk,
UMEIOIINX CePTU(UKAT COOTBETCTBHSL.

B mpeobOpaszoBarensix yYpOBEHb B3pPbIBOOE30MACHOCTH OOECIEeUMBAaETCs B COOTBETCTBUU C
I'OCT 31610.11 orpannueHreM ypOBHEH TOKOB M HANpPSHKEHUH HIIEKTPUYECKHUX LETNeH, OrpaHnYCHHEM
TeMIIepaTypbl IOBEPXHOCTH KOMIIOHEHTOB J10 Temnepatypbl MeHee 95 °C. IIpoBoauuku mHoi 6oee 50
MM 3aKperieHsl 1 3adukcupoBansl komnayHaom. [Ipeodpazosarenu C/IB-Ex, C/IB-ExP umerot crenenp
3amMThl 0T BHemHMX BozaeWcTBuil P54, IP65 umm IP68 mo T'OCT 14254. Kopmyc W Kpbliika
npeoOpas3oBaresneil, a TakKe KOpIyCHbIE JAETaad MPUEMHUKOB JaBJICHHUS M3TOTOBJIEHBI W3 CTajId
12X18H10T-T-6 'OCT 5949. CrinaBsl, HCIIONIb3yeMble JUIsl U3TOTOBIICHUS IPYTUX JETajel, He colepKaT
QIIOMUHUS, MarHus, THTaHAa W OUPKOHUS B KoimuecTBe Oonee 10 % (B cymme) W marHus, TUTaHa U
LUPKOHUS B KomuuecTBe O6onee 7,5 % (B cymme) cormacHo TpeboBanusam ['OCT 31610.0.

B mpeobpaszoBaressix ¢ mapkupoBkoii B3psiBozamutel «0EX ia 1IC T3 Ga X» umeercs paauatop,
CHIDKAIOIIUN TeMIepaTypy U3MepsieMol cpesibl ¢ MakcuManbHo gonmyctumoit (200 °C) no temnepaTypbl
Ha IMOBEPXHOCTH KOMIIOHEHTOB, He npeBbimaromeii 110 °C.

DnekTpuueckas HCKpoOe3omacHOCTh mpeoOpazoBareneit C/IB-Ex, CIB-ExP o6ecneunBaercs
OTpaHUYEHUEM PACCTOSHHUA MO MOBEPXHOCTU IIACTMACCOBOW 000JI0UKH OT HauboJiee yJaNEHHbBIX TOYEK
710 3a3eMJIEHHBIX MeTaJuMyeckux vacteil B coorBercTBuM ¢ I'OCT 52274 ne 6onee 50 mm. Ha xopmyce
npeoOpazoBarenield UMEIOTCS 3a3eMIISIIOIININ 3a)KUM U 3HAK 3a3€MJICHUSI.

Ha o6onouke nmpeobpazoBareneil HaHeCEHa MapPKUPOBKa:

— TOBApHBIN 3HAK WK HAUMEHOBAHUE NPEIIPUATUSA-U3TOTOBUTES;

— HaMMEHOBaHME U (WJIN) TUI peoOpazoBaTeeii;

— wMapkupoBka B3pbiBo3amuThl «0EX ia [IC T5 Ga X», «0Ex ia IIC T3 Ga X» (mns ucnomHeHus
BT2) wiu «PO Ex ia I Ma X», HauMeHOBaHHE OpraHa o cepTuduKaIiy, HoMep cepTuduKaTa;

— cIeUualbHbIN 3HAK B3pbIBOOE30MACHOCTH;

— enuHbIN 3HaK oOpamenus TP TC;

— nMama3oH pabodyux Temmeparyp M mapameTpoB sjekrpuueckux merei —40 °C <ta < +80 °C,
Ui<55B, li<100 MA, Ci<12,0 mx®d, Li <2 mkI'n, Pi <20 MBT;

— cTemeHs 3amuTel oT BHemHuX Bo3acucTBuil o I'OCT 14254 B 3aBUCUMOCTH OT HUCIIOJIHEHHUS -
IP54, IP65 unu 1P68;

— TOPSAKOBBIM (3aBOJICKOI) HOMep IpeoOpa3oBarenell MO CHUCTEME HyMepaluu NpeanpusiTHs-
W3TOTOBUTEIIS,

— JlaTa U3rOTOBJICHUS.

5.2 OOecnevyeHue B3pbIBO3AUIIEHHOCTH TPU MOHTAMKE

5.2.1 YcranoBka npeoOpa3zoBareneii C/IB-Ex u C/IB-ExP momkHa mpou3BOAUTECS B COOTBETCTBUU
CO CXEMOH JJIEeKTpUYecKoil coeauHeHuil (mpuinoxkenue [°), PYKOBOJICTBOM MO 3KCIUTyaTalluu
AT'BP.406239.001-10P3 ¢ cobiroieHneM TpeOOBaHUN

5.2.2 Tlepen MOHTaXOM HEOOXOIUMO MPOBEPHUTH:

— HcIpaBHOCTH 000n04kH npeodpazosareneit C/IB-Ex (CIB-ExP);

— HaJIW4He TIOMO, MAPKUPOBOK B3PHIBO3AIIHTEI,

— BBIXOJIHBIE TTapaMeTPBl HCKPOOE30MaCHBIX IIeTell 0JI0KOB MUTaHUS;

— mapameTpsl IMHUU CcBs3U: EMKOCTH Ck < 0,04 Mx®, naaykTHBHOCTE Lk < 0,1 MI'H, conpoTuBIeHNe
Rk <20 Om.

5.3 OGecneyeHue B3pbIBO3AMMIIEHHOCTH MPH IKCILUTYaTAIMU

5.3.1 Dkcruryaranust  npeoOpazoBareneit  CJ/IB-Ex, CJIB-ExP nomkna mnpousBoauThes B
cootBeTcTBUU ¢ TpeboBanusamu AI'BP.406239.001-10 PO, rnasst 3.4 IITO3I1, TOCT IEC 60079-17.

5.3.2 IMuranue npeodpazoBateneii CIB-Ex, C/IB-ExP nomkHO OCYIIECTBIATBCS OT OapbhepoB
0€30MacHOCTH, OJIOKOB THTaHHUS C WMCKPOOE30MACHBIMU JJIEKTPUUECKUMHU BBIXOJHBIMH IICTISIMH  C
napamerpamu Uo < 5,0 B, 1o <100 MA, Co > Ci + Ck, Lo > Li + Lk, umerommumu cepTudukaT COOTBETCTBHSI.

5.3.3 Ilpu nepuoanueckux ocCMOTpax mpeodpa3zoBaresieil 0co00e BHUMaHUE CaeayeT oopamiaTh Ha:
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— BBIXOJHBIC MTApaMETPhl HCKPOOE30IMACHBIX IeTIel OJIOKOB MUTAaHUS, MAPKHUPOBKH B3PHIBO3AITUTHI
Y IpeayNpeaUTEeTbHBIX HaIITUCEH;

— OTCYTCTBHUE MOBPEKACHUN COCTUHUTENBHBIX IPOBOIOB U Kabenei;

— HCIIPaBHOE COCTOSTHUE 000JIOUKH MTPeoOpa3oBaTeseii.

CoenuHuTeNbHBIN Kabemb W Cmoco0 ero M30JSAIMM  BO  B3PHIBOONMACHOW 30HE JOJIKHBI
cooTBeTcTBOBaTh TpeboBanusM rnasel 7.3 [TYD, TOCT IEC 60079-14.

5.4 ObecneyeHue B3PbHIBO3AMUIIEHHOCTH TPH PEMOHTE

Pemont mnpeoOpasoBaresnield, KacaroIIUIICS CPEICTB B3PBIBO3AIIUTHI, JOJKEH IPOU3BOAUTHCS Ha
npeanpuiaTuu-u3roropureie B coorserctsuu ¢ PJ[ 16.407, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenme mpeoOpa3oBaTenell JOHKHO OCYIIECTBIATHCS B YIIAKOBAHHOM BHUJE B 3aKPBITBHIX
MMOMENICHUAX (XPaHUIHINAX ).

6.2 JlomyckaroTcs CleIyIONIie yCIOBUS XPAaHSHUS:

— TemMmepaTypa Bo3ayxa ot MuHyc 50 o mitoc 50 °C;

— OTHOCHUTEJbHAs BJIAXXHOCTH BO3ayXa 10 98 % npu temmneparype 1o 25 °C;

— BO3AyX B IOMEILIECHUH Ul XpaHEHUS HE JOJDKEH COJEpKaTh MMapoB KHUCIIOT, IMIEJI0YeH U APYTUX
XUMHUYECKHUX arpeCCHBHBIX CMECEH;

— ycIoBUA XpaHeHHs peoOpa3oBareneit 6e3 ymakoBku — «1» mo TOCT 15150.

7 TPAHCIIOPTUPOBAHHME

7.1 TpaHCHOPTHPOBaHHE B YACTH BO3JEHCTBUS KIMMAaTUUECKUX (PaKTOPOB BHEIIHEH Cpeibl JODKHO
coorBercTBoBatTh Tpymnme 4 mo (JK2) 'OCT 15150, a B yacTu BO3ACHUCTBUS MEXaHHMYECKUX (DaKTOPOB
JOJDKHO cooTBeTcTBOBaTh yeiaoBusiM JI mo 'OCT 23216.

7.2 TpaHCHOPTUPOBAaHHE JOJDKHO TPOU3BOAMTHCS B YIAKOBKE MPEINPUATUSI-H3TOTOBUTEIIS.
JlonmyckaeTcsi TpaHCTIOPTUPOBATh IPeoOpa3oBaTeIy BCEMU BUAAMU HA3€MHOI'O U BOJHOI'O TPAHCIOPTA Ha
T00bIe PACCTOSHUS C COONIONEHHEM TPABWII, YTBEPKIEHHBIX COOTBETCTBYIOUIMMH TPAHCIIOPTHBIMHU
BEJIOMCTBAMU.

8 YTUJIU3ALIUS

Vrunusanusi npeobpazoBaTeneil MPOU3BOAUTCA B MOPSIKE, YCTAHOBJICHHOM Ha MPEINPHSITHHU-
norpedOuTerne.

9 TAPAHTHUHU U3I'OTOBUTEJIA

9.1 TIloctaBmuMK (M3rOTOBUTENH) TapaHTHPYET COOTBETCTBHE IpeoOpa3zoBareseil TpeOOBaHUSAM
TEXHUYCCKUX YCJIOBHI TpPH COOJIONCHUM MOTPEOMTENEeM YCIOBUI OSKCIUTyaTtanuu (IPpUMEHEHHS),
TPaHCIOPTUPOBAHUS, XPAaHEHHUS U MOHTa)Ka, YCTAHOBJIEHHBIX B HacTosIeM PO.

9.2 TapaHTHpPOBAHHBIM CPOK JKCIUTyaTallMy mpeodpaszoBateneit 3 (Tpu) roga ¢ MOMEHTa (/aThl)
npu€MKH peoOpa3zoBatelis, yKa3aHHOTO B ITACHOPTE (ITHKETKE).

9.3 TapanTust He pacHpocTpaHseTcs Ha IMpeoOpa3oBaTeld ¢ HapylIeHHeM IUIoMO (eciii oHa
MpeIyCMOTpPEHa HCIOJIHEHUEM), a TaKkKe Ha MmpeoOpa3oBaTeNd, MOJBEPIIINECs JIIOOBIM MOCTOPOHHUM
BMEIIATENbCTBAM B KOHCTPYKIMIO IpeoOpa3zoBaTeNeil WM HUMEIOIUX BHEUIHHE IOBPEXKICHUS
KOHCTPYKLIHUH.

9.4 TapaHTusi HE pacHpPOCTPAHAETCS Ha DIEKTPUYECKHH COEOUHUTENb M IPOrpaMMHOE
o0ecrieueHue, BXOIAIINE B KOMIUIEKT MOCTaBKH MTpeoOpa3oBaTeiei.

9.5 TapanTuiinoe 00cy)XKrBaHUE TIPOU3BOUTCS MPEANPUATHEM-U3TOTOBUTEIIEM.
[ToctrapanTuiiHbIN peMOHT MpeoOpazoBaTeneii MPOU3BOAATCS MO OTACILHOMY JJOTOBODY.
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IIpunoxenne A

YcaoBHoe 0003HaYeHNE TPeodpa3oBaTeJieli 1aBJIeHHs] U3MEePHTENbHBIX

CrpykTypHas cxema yCcJIOBHOro 0003HaueHUs peodpazoBaresei

O6o03HaueHne
Homep | 2 [ 3] 4 5 6 7 8 | 9 | 10 11
O3UIIHH
DXXXX-
[Ipumep| C/IB- | Ex- |M-| 1,00- | M(...)- | IWIRE - KXX|LXX |-/ XXX |AT'bP.406239.001TY
XXXX-XX
Homep no3uiiuu B Coneprarue
0003HAYCHUH
1 HaumenoBanwue cokpaiennoe — CJIB
2 K00 ucnonuenus (tabmmmna A.1),
3 8U0 uzmepsiemozco oasnenus (Tabmuma A.2)
Hwxawmii (HITW) u Bepxaue (BIIN) npenenpl n3mMepeHuil B COOTBETCTBUH C 3aKa30M.
4 HwxHuil npenen usMepeHusi, paBHbII HYJII0, AOIIYCKAETCs HE YKa3bIBaTh. EIMHULIBI
n3mepenus «Mllay 1o yMOI4aHHIO HE YKA3BIBAKOTCSL.
Koo cneyuanvroeo ucnonnenus:
M(...) — 1 UCTIONIHEHHWS C TepeHacTpanBaeMbIM JHANa30HOM H3MEPEHUs
«MHOTOTPEIENbHBINY», B CKOOKaxX yKka3bpiBaeTcs 3HaueHue BIIM 3aBoackoit HAaCTpOiiky B
MllIa;
MA — MHOTOINpPEAENbHbII C aBTOMAaTUYECKUM NEPEKIIOUCHUEM TUATIA30HOB
(TompKO [T TIpeoOpazoBaTee ¢ MUGPOBBIM BEIXOTHBIM CHTHAIOM).
5 HE yKazaHo — JUIsi mpeoOpa3oBaTesnieil ¢ pUKCUPOBAaHHBIMU MpeNeIaMi N3MEPEHHS
(«omHOTIpEACTHHBIN).
P — WCHIOJHEHHWE TpeoOpa3oBareied C BBIHECEHHBIM IPHUEMHHUKOM
JaBJICHUS
PXX — HCIIOJIHEHME C HECTAHAAPTHBIM 3HAUYECHUEM IIPEIEIIbHO- A0y CTUMOTO
neperpy3o4Horo naaeieHust (XX — 3HadeHwe naBieHus B Mlla) u moBbimieHHON
HaJEKHOCTBIO.
6 K00 8bIX00H020 cucnana u aunuu (Tadbmmma A.3)
7 K00 moOenu (OyKBa W IEBATH WIN AECATH ITUPD)
OykBa|  6ud anexmponnozo bnoka (tabnuia A.4)

MEPBBII CUMBOII
BTOPOW CUMBOJI
TpeTbs nudpa

YETBEPTHIN CUMBOII
niaTas nudpa
6 u 7 mudpst

BochMas nudpa

JIEBSITHIA CUMBOJI
necsitas nudpa

KOO KAuMamuyeckoeo ucnonnenus (tadmuma A.S)

KOO npeodena 0onycKkaemol 0CHOB8HOU noepeutnocmu usmepernus (Tadbmuma A.6)

K00 npedena 0OnOIHUMeNIbHOU memnepamypHol nozpewnocmu (tTadnuna A.7)

KOO NpucoeouHumenbHo2o pasmepa (MOHTaXHOW 9acTH) JJIsl COSAMHEHMS C BHEITHEH
TUIpaBIndecKoi (Ta30Boi) MHHKEH 1 3a3emiieHueM (Tabauma A.8)

KOO 8U0a UHOUKAYUU 8bIX00H020 cucHana (Tadbimma A.9)

KOO COeOUHUMENs INeKMPUYecKo20 U COSTMHEHUS C BHEUIHEH JIMHUEH CBA3U
(Tabnuna A.10)

k00 epynnol nwiaesnazozauumol 1o FOCT 14254 (tabnuna A.11)

K00 Juanazona Hanpsicenutl numanus (Tabmmma A.12)

KOO 8peMeHU YCMAaHO8KU 8bIX00H020 cueHana (Tabmmna A.13)

Koo koncmpyxmugnoeo ucnonrnenus. KOO normyckaercs He yka3biBaTh (Tabmuma A.14)

8 ¥ TIPU3HAK JTOTIOJHUTEIBHON TeXHOIormIeckoi npupadborku (H)

9 onuna xabena LXX (11e10e 9ncio KpaTHOE OAHOMY METPY, HE MOXET MPEBHIIIATh
300 M), yka3bIBaeTCs TOJIBKO JIJIsl M3/ICIIHIA C KabeleM

10 Koo ungopmayuu o nepsuurnoi nosepxe (tadbnuma A.15)

11 Obosnauenue mexuuueckux ycaosuil (TY)
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[TponomxeHue NpuIIoKeHUsT A
Taonuuma A.l1—Koxucnonnenus npeodpazoBateneil. [JomyckaeTcss OMTHOBPEMEHHOE yKa3aHUE
HECKOJIbKUX 0003HaueHH (pa3aeneHue uepes aeduc)

O0o3HaueHne
HUcnonnenne
(mo3urus)
HE YKa3aHO OOIICTPOMBIIIIJICHHOE HCITOJIHEHHUE
Ex MCIOJHEHHNE B3PBIBO3AIIUINEHHOE C BUIOM 3aIllUThl «MCKPOOE30IacHas IeMby 10

I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoit mo B3psiBo3zanture «0EX ia 11IC T5 Ga X»

HEB3PbIBO3ALINIIIEHHOE HCIIOJIHEHUE,
BT2 YCTOHYHMBOE K BO3/ICHCTBHUIO TEMIIEPATyphI pabodeil (M3MepseMoil) cpeas
(«BpICOKOTEMIIEpaTypHOE») oT MuHYC 50 mo mtroc 200 °C

WCTIOJTHEHHE B3PBIBO3ANIUINEHHOE C BIJIOM 3aIIUThI «HCKpOOE30macHas IEenb» Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii mmo B3peiBo3amutre «0EX ia 1C T3 Ga X»,

BT2-Ex . . N .
YCTOHYHMBOE K BO3/ICUCTBHUIO TEMIIEPATypHI pabouei (u3mepsieMoii) cpensl o MuHyc 50 10
witoc 200 °C
KoHCTpyKTHBHBIE UCTIOIHEHHUS IO TA0aPUTHO-IPUCOEANHUTENBHBIM pPa3MepaM
D20, D22,D50 | OrCTPY 0 rabap pricoea PasMep

npeobpazoBareneii (HEB3PHIBO3ANIMIIIEHHBIE HCITOJHEHNS)

MCIIOJTHEHHSI B3PhIBO3AIIHMIIICHHBIC C BUIOM 3aIHThI KHCKPOOE30MacHas 1erb) Mo
D20-Ex I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amute «0EX ia 1IC T5 Ga X»
Y KOHCTPYKTUBHBIM MCIOJHEHHUEM N0 TabapUTHO-TIPHCOCAMHUTENBHBIM pa3mepam D20

WCTIOJTHEHHS B3PHIBO3ALIUIIICHHbIE C BUIOM 3aIUTHI UCKPOOE30IIacHas Leb) 10
D22-Ex I'OCT 31610.0, ’'OCT 31610.11 ¢ mapxupoBkoii o B3peiBo3amute «0Ex ia IIC TS Ga X»
Y KOHCTPYKTUBHBIM MCIIOJIHEHHEM 0 Ta0apUTHO-NPUCOEANHUTEIbHBIM pa3Mepam D22

HCIIOJIHCHUS B3PbIBO3AIIUIICHHBIC C BUIOM 3allUThI «I/ICKpO6e3OHaCHa$I Oeb» 110

ExP I'OCT 31610.0, 'OCT 31610.11 ¢ mapkupoBkoii mo B3psiBo3amute «PO Ex ia I Ma X»

WCIIOJIHEHHS B3PBIBO3AIHIICHHBIC C BHJIOM 3aIlIUTHl «CKPOOE30IacHast IeTb) Mo
D20-ExP I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3priBo3amure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJIHEHUEM I10 rabapuTHO-TIPHCOSANHHUTEIBHBIM pazmepam D20

WCIIOJIHEHHS B3PBIBO3AIHIICHHBIC C BHJIOM 3aIlIUTHl «CKPOOE30IacHast IeTb 0
D22-ExP I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJIHEHHEM I10 rabapuTHO-TIPUCOEIMHUTENbHBIM pazMepam D22

WCTIOJTHEHHE B3PBIBO3ANIHUIIIEHHOE C BHJIOM 3aIIUTHI «ACKpoOe3omacHas 1emnb» no 'OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBozamute «0Ex ia IIC TS Ga X» ms
CYJIOBBIX M KOPAOCJIbHBIX CHCTEM, YCTOWYMBOE K BO3CUCTBUIO MEXaHUYECKHUX Y/IapOB,
BuOpoycroiunBocth G2 mo 'OCT P52931-2008, ¢ 10NOTHUTEIHHBIMU TPEOOBAHUSIMH 110
CTOMKOCTH K OTHOCUTENIbHOH BiaxkHOCTH 100 % mpu abcomoraoMm aasinennu 0,08 mo 0,4
MIla.

M-Ex

UCIIOJTHEHHE B3PBIBO3ALIMIIICHHOE C BUIOM 3aIUThI KUCKPOOE30IacHas LeIby 1o

I'OCT 31610.0, TOCT 31610.11 ¢ mapkuposkoii no s3psiBozamute «0EX ia IIC T3 Ga
X», mJIst CyIOBBIX M KOPAOEIbHBIX CHCTEM, YCTOMYHBOE K BO3ICHCTBHIO MEXaHHIECKHX
BT2-M-Ex yaapos, BuopoycroiunBocts G2 mo 'OCT P52931-2008, ¢ JONOIHATEILHBIMH
TpeOOBaHMUSIMH MO CTOMKOCTH K OTHOCHUTENbHOH BiaxkHocTH 100 % mpu abcoaroTHOM
nasiennn 0,08 1o 0,4 Mlla., ycroitunBoe K BO3EHCTBHIO TeMIIEpaTyphl paboueit
(m3mepsieMoii) cpensl oT Munyc 50 o mioc 200 °C
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Tabnuuna A.2— Buxusmepsemoro 1aBiaeHus

[Tponomxkenne npuinoxeHus A

O6o03HaueHne Bun uzmepsiemoro naBineHus
A peoOpa3oBaTel a0COIOTHOTO JaBICHUS
41 peoOpazoBaTesy H30BITOYHOTO JABICHUS
B peoOpa3oBaTelu aBICHUS-Pa3pPeIKSHUS
T peoOpa3oBaTEeNH THAPOCTATHIESCKOTO ABICHUS (YPOBEHB KHIKOCTH)
pil| mpeoOpa3oBaTeM Pa3HOCTH TaBIICHUN
B peoOpazoBaTeNu pa3peskeHUs

Taonuma A.3 — KoxBBEIXOQHOTO cUTrHaIa

Kon

BrixogHoii curuai

[Ipumeuanue

IWIRE

Ludposoii, popmar IWIRE —

Taonuma A.4— BuxosnekrpoHHoro 0yoka

Oo0Oo3HaueHue

Bun snexkrponHoro 6ioka

D

¢ mudpoBoli 00pabOTKOM cUrHaIa

Taonunma A.5— Koja KIIMMaTudeckoro UCOJIHEHUS

Bun xnmmaTtraeckoro [IpenenbHbBIC 3HAYCHUS
Kon HCIIOJIHEHUS U KaTErOpHst TeMIIEpaTypbl OKPYKAIOIIETo BO3TyXa

pa3MenieHus IpH dKcIuTyaranuu, °C
1 YXJI13.1 —10...+50
3 Y2 =50...+80
6 y2 —1...+40
9 T3, TB2, TB4 =25...+70
A VXJI3.1 —=20...+80
B YXJ14.2 +15...+35
C y2 —40...+80
D VXJI3.1 —30...480
L V2 -10...+70
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Taonuma A.6— Koxnpenena nomyckaeMoil OCHOBHOW MTOTPENTHOCTH U3MEPEHUS

Kon [Ipenen nonmyckaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPEHHUS, +y, %0

0,1

0,15

0,25

0,5

1,0

15

+2,0

0,2

m|OlO0Olojva|d|w ||

10,4

Taodonuua A.7—Kopanpenena JONOTHUTEIBHON TeMIIEPAaTYPHOH MOTPEIIHOCTH U3MEPEHUS

Kon [Ipenen nomoHUTENFHON TEMIIEpaTypHOH NorperrHocTH n3Meperwus, %/(10 °C)

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

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

Taodonuuna A.8—KoanpucoeauHUTENbHOTO pa3Mepa (MOHTaXXHOM 4acTH) U1 COSIMHEHUS C
BHEIIHEH ruipaBandeckoi (MHEeBMaTUYECKOM ) TMHUEH U 3a3eMIIEHUEM

Kon [IpucoenuHuTENbHBIE Pa3MEPHI

1 Mtyuep M12x1,0

2 tyuep M20x1,5 ¢ uumnmenem mis coeaquHenus tumna 3 ucrnoynnenue 1 mo FOCT 25164

[tymep M20%1,5 ¢ HumnmeneM s COCTMHCHUS THTIA 3 UCTIOTHEHHE |
3 o 'OCT 25164, ¢ sanementom 3azemueuus mo 'OCT 12.2.007.0-75
1 pe3p00oi M4-7H 1t BO3MOYKHOM YCTaHOBKH THAPABINYECKOTO IPOCCEIIs

tynep M12x1,5 ¢ nunnenem

Mtynep G %2"-A

Mtyuep M10x1,5

KopposnonHocToiikas oTkpsITas MeMOpana co mrynepom M20x1,5

KopposmnonHocroiikast oTKpbITast MeMOpaHa co mrynepom M36x1,5

draHIeBO€e MOAKIIYCHUEM K Tporieccy ¢ pe3ndoit KV4"

Mtyuep M12x1,0 ¢ Hunmnenem

Mrynep M12x1,25 ¢ Hunmenem

tynep M22x1,5 ¢ nunnenem

M MmO @ip»|lo|lo|N|lo

Mtynep M20x1,5 ¢ Hunmnenem A1 COEAUHEHU TUIA 3 UCTIONHEHHE 1
o 'OCT 25164 n ycTaHOBICHHBIM THAPABINICCKAM JAPOCCEIEM

®dnanneBoe NoAKI0YeHNE (MaorabapuTHBIM BapuaHT IpeoOpa3oBaTess pa3sHOCTH
JIaBJICHUIN)

@

MaitorabapuTHBIH BapuaHT MPeoOpa3oBaTes pa3HOCTH JIaBJIeHH co mryrepamu M20%1,5 ¢
HUTTEIEM

Mrymep G Y4"-A

L Itynep M10x1,0 ¢ aunnenem
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[Iponomxenne MpuIoKeHus A
Taonuma A.9— Koxsuga nHIUKAIMA BEIXOAHOTO CUTHAJIA

Kon By mHIMKanuy BEIXOQHOTO CUTHANIA

0 0e3 MHAUKAINT

Taonuma A.10 — Kox coequHUTENS STEKTPHUECKOTO ISl COSTUHEHHS C BHEITHEH TMHUEH CBS3U

Kon Tum coequHUTENA [Ipumeuanue
10 Bunka 2PM/IT18b411I5B1B
13 Buka 2PMI'J118Bb41115E2 I'epMeTHUIHBIH
14 Bunka 2PMI'J[186711E2 I'epmeTnuHbIN
15 Bunkxa 2PM/IT18671111B1B
60 DIN 43650 A Buka DIN 43650A
91 Kabenp ¢ MapkupoBaHHBIMH I'pynma neiiesnaro3amutsl 10 1P68 mo 'OCT 14254, nunanazon
BBIBOJIAMHU TEMIEpaTyp OKpyxkatomiei cpensl ot Munyc 40 1o 80 °C
92 Kabens ¢ MmapkupoBaHHBIMU I'pynmna neutenaro3ammtsl 10 IP68 mo 'OCT 14254, nnanazon
BBIBOJIAMHU TeMITepaTyp okpyxarorieit cpeasl oT muayc 40 10 80 °C
Kabenp sxpaHupoBaHHEIIH B
NOJNYPETaHOBON M30JIALUH C
93 MAPKHPOBAHHBIMH BHBOJAMH 1 Jnmna COrIACOBLIBACTCA MpH 3aKase, inzlaona30H TeMIeparyp
[peHaXHO# Tpy6KOi, 3- okpyxarotelt cpeabl ot munyc 40 mo 70 °C
ITPOBO/IHBIN

Taodonuma A.11 — Koa rpymmsr nemesnarozammtsl mo ['OCT 14254

Kon O0o3Hauenue
0 IP54
1 IP67
2 IP68
3 IP55
5 IP65

Taonuma A.12 — Kox ananazona HanpspKeHUH TUTaHUS

Kon HAunana3on Hanpsbkenus, B
5 3,0-5,5
9 3,0-3,9

Tabnmu IIa A.13 — KOI[ BPEMCHH YCTAHOBKU BBIXOJJHOI'O CUTHAJIA MOCJIC BKIIFOYCHHUA ITUTAHUA

Kon Bpems ycTaHOBKH BBIXOIHOTO CHTHaJIa 11OCJIEe BKIIIOUEHHsSI TUTaHUs, MC, He Oojee
0 200
1 100

[Ipumeuanue—KoJBpeMeHH YCTAHOBKU BBIXOJHOIO CUTHAJIA YKA3bIBAETCS TOJIBKO ISt
npeoOpa3oBaTesicii ¢ aBTOHOMHBIM ITUTAHUEM.
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Taonuuma A.14 — Koa KOHCTpYKTUBHOTO UCTIOTHEHUS

Kon Matepuan MmeMOpaHBbI Marepuaiibl, KOHTAKTUPYIOILUE C Howmep pucynka
HU3MEPSAEMON Cpeaoi npunoxeHus b
00 Turanossi crutas BT-9 Turanoseli criaB BT-9 o Bb.1,b.6
mo OCT 1.90006 OCT 1.90006. Ctans 12X18H10T
20 Turanossnii crura BT-9 TuranoBbIl ciiaB BT-9 mo B.7
o OCT 1.90006 OCT 1.90006. Crans 12X18H10T
01 Crans 36HXTIO Cranp 12X18H10T b.10
21 Crans 36HXTIO Cranp 12X18H10T b.4,B.5
03 Crans 36HXTHO Cranp 12X18HI10T B.2,B.3
04 Cranb 316L Crans 316L, crans 12X18HI10T, Viton B.1
05 Crans 316L Crans 316L b.14, b.15, B16, .17
14 Crans 316L Crans 316L, Viton b.8
24 Cranb 316L Cranb 316L, crans 12X18H10T, Viton B.9
34 Cranb 316L Crans 316L, crans 12X18HI10T, Viton B.7

[IpumedyaHnus

1B MHOTIoauaIa3soOHHbIX Hp606p330BaTCJ'I$IX C aBTOMAaTHUYCCKUM HCPECKIIIOYCHUCM NHUAIIA30HOB JJIA
OIIPCACIICHUA OCHOBHOM NOrpCIHIHOCTU HCIIOJIB3YCTCH Ommkaiinee 0003HAUCHHOE 3HAUCHHUE BHI/I,
KOTOPOC MPEBBIIIACT YCTAHOBJICHHOC 3HAYCHHA JAaBJICHUS.

2 CrereHb 3alllUTBl OT IMPOHUKHOBCHUSA IIbUIM W BJIaru

IP68 mo I'OCT14254-96, nns

npeoOpas3oBareneil THAPOCTATUUECKOIO JaBJICHUS MPU MAaKCUMAJIbHOM JJIMHE morpyxeHus 1o 250 w,
npeobpaszoBareneil ¢ kogamu ucnonnenui 91, 92 no tabaume A.10 — 10 m.
3 Kox BpemMeHHM YCTaHOBKM BBIXOJHOTO CHTHajla JOMYCKAaeTCsl YKa3blBaTh TOJBKO IS
npeoOpa3oBareneil C aBTOHOMHBIM IUTAaHHEM.

4 Kop xoHcTpykTHBHOro ucnonHenus. KOO nomyckaercst He yKa3bIBaTh.
5 CumBon «II» B kome KOHCTPYKTHBHOI'O MCIIOJIHEHMSI MCHOJB3YETCs JUIsl IpeoOpa3oBaTene,
paboTaroUIMX B KOHTAKTE C MULIEBBIMU ITPOJYKTaAMH.

Taonuma A.15— Kog uadopmanuu o mepBUYHON MTOBEPKE

Kog Onucanne
EIT Ortrpyska npeoOpasoBareneil ¢ 3aBoJja-U3roToBUTENS 6€3 0(hOpMIICHUS IEPBUYHOI
NOBEpKH (YCIOBHsI JOTOBOPA)
BIID Otrpy3ka npeoOpazoBareneil ¢ 3aBoja-U3roToBUTENS 6e3 0hopMIICHUS IEPBUYHOI
MOBEPKH, «I» - 0COOBIE YCIOBHS TOCTABKH
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Hpuioxkenne b
I'aGapuTtHble yepTe:kn npeodpazoBaresie

e aowazas yoaobng Loedunimens NOxa 38+ LEAolwg
527
1 o7 L
b
=) =)
= - - = - - - - - "
B )
r ]
!
HcnonHnenus ¢ Hcnonnenue npeobpaszoBareneit L, mm,
KOJIOM He OoJiee
3IIEKTPAYECKOTO

COCTUHUTEIIS TI0
Tabimne A.10
1X, 60 [IpeobpazoBaTenu U30BITOYHOTO JABIICHUS, JAaBICHUS- 105
pa3pekeHus: UCTIOTHEHHS ¢ KOJIOM
MPUCOSAMHUTEIBLHOTO pa3mepa 1, 2, 6-8, C—F u xogom
KOHCTPYKTUBHOTO ucnoiaHeHust KOO
[IpeoOpazoBarenu H3OBITOYHOTO, A0COTIOTHOTO 120
JaBJICHUS C KOJAOM MPHUCOEAUHUTEIBHOTO pa3mepa 2 u
KOJIOM KOHCTPYKTHBHOTO ucnosHenust K04
91, 92 [IpeoOpazoBarenu H3OBITOUHOTO JIABICHUS, TABICHHUS- 112
pa3pekeHus: UCTIOTHEHHS C KOJIOM
pPUCOEMHUTENBHOTO pa3mepa 1, 2, 6-8, C—F u kogom
KOHCTPYKTUBHOTO uctnoiaHenust KOO
[IpeoOpazoBarenu H3OBITOUHOTO, A0COTIOTHOTO 127
JaBJICHUS C KOJAOM IMPUCOEAUHUTEIBHOTO pa3mepa 2 u
KOJIOM KOHCTPYKTHBHOTO ucnosiHenust K04

IIpuMeuaHnus

Pa3meps! 11 cipaBok.

MoOMEHTHI 3aTSDKKU IIPU YCTaHOBKe ITpeoOpas3oBaresiell NpuBeAeHBI B IPHIOXKeHNH /1.
IITynep u 3NeKTPUUECKUM COEUHUTEIb [TI0KAa3aHbl YCIOBHO.

Macca npeoOpazoBatens He Ooinee 0,18 kr.

Bunrt 3a3emnenus npucyTcTByeT Tonbko B ucnoiaHeHuu CAB-Ex u CJIB-ExP.

OB WN P

Pucynok b.1 — I'aGapuTHsIil uepTéx npeodpazoBareneid H30BITOYHOTO AABJICHHUS, 1aBICHUS-PA3PEIKECHUS
(c xomoMm mpucoeauHUTENHEHOTO padMepa 1, 2, 6-8, C—F mo tabmuue A.8 U KOJIOM KOHCTPYKTHBHOTO
ucrionHenuss KO0 mo Tabmume A.14), wu30bITOUHOTO, aOCOMIOTHOTO JaBieHUs (C  KOJAOM
MIPUCOSAMHUTEIFHOTO pa3Mepa 2 mo Tabnuie A.8 W KOJOM KOHCTpYKTHBHOro ucmonHeHuss K04 mo
tabnuie A.14)
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[Iponomxenue npunoxenus b

- r

L= t

IIlpumeuanus

Pasmeps! 1u1s1 cripaBok.

MoMeHT 3aTsDKKH TTPH YCTaHOBKe IpeoOpazoBatens — He Ooee 60 H-m.
DNEeKTPpUYEeCKUil COeTMHUTENH TTOKa3aH YCIOBHO.

Macca npeobpasoBatens He Oonee 0,6 Kr.

BuHT 3a3emnenus npucyTcTByeT Tonbko B ucnoiaHenun C/IB-Ex u CJIB-ExP.

g wWN P

Pucynox b.2 — TabaputHbiii uyepTéx npeoOpa3oBaTeneil M30BITOYHOTO JABICHHUA C KOAOM

MIPUCOCIMHHUTEIIBHOTO pa3Mepa 9 mo Tabimie A.8 ¥ KOJAOM KOHCTPYKTHBHOrO ucroiHeHuss K03 mo
tabmure A.14

[ T Q./

MIax 5

§ s .
fromax

Ilpumeuanus

1 Pa3zmepsI U1 CIIpaBoOK.

2 DIeKTpUYeCKUH COeTMHHUTEIb TIOKa3aH YCIOBHO.

3 Macca nmpeobpazoBateis He 6ognee 0,5 Kr.

4 BuHT 3a3eMJIeHHUs IPUCYTCTBYET Toibko B ucnonHennu C/IB-Ex u CIAB-ExP

Pucynox b.3 — TabapurHblii dyepTéx mnpeoOpa3oBaTeneil W30BITOYHOTO JaBICHHS C KOJOM
MPUCOECTUHUTENBHOTO pasMepa A mo Tabmuie A.8 U KOIOM KOHCTpyKTHBHOro ucrnonnenus K03 (mo
tabnuie A.14)
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[Iponomxenue npunoxenus b

CoeduHumens nokasaH ycnobHo

178 max
L

134 max

—

H =M i

#18,3H12 \ K1/4° FoCT6111-52
2omb

[IpuMeuanus

1 Pa3smepsI 1 CIIpaBOK.

2 DIeKTpUYeCKUH COeTMHHUTEIb TIOKa3aH YCIOBHO.

3 Macca nmpeobOpazoBatens He Oomnee 4,2 KT.

4 BwuHT 3a3eMiIeHHs PUCYTCTBYET Tobko B ncnoiaHernnn C/IB-Ex u C/IB-ExP.

Pucynoxk b.4 — TaGaputHbeiii uepté&x mnpeobOpaszoBareneld aOCOTIOTHOTO, H30BITOYHOTO ABJICHUS,
pa3pexeHus, JaBlIeHUs-Pa3pexKeHNs ¢ KOJOM MPUCOSAMHUTENLHOTO pa3mepa B mo tabmume A.8 u kogom
KOHCTPYKTHUBHOTO HcroiaHeHuss K21 mo tabnuie A.14
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[Iponomxenue npunoxenus b

41

KiA4" FOCTEI1-52

Maxcumansubiii BITHU, kI1a A, MM, He Oortee B, MM, He Oozce Kon
KOHCTPYKTHBHOTO
HCIIOJTHCHUS
>1,6 178 134 K21

Pasmepsl 114 cripaBok.

DNeKTpUYEeCKHd COeAMHUTENb NTOKAa3aH YCIOBHO.

Macca npeobpazoBatens He Oonee 4,2 kr (ucrionHerne K21) u 9,8 kr (ucnomnenne K31).
BunTt 3a3emnenns npucyTcTByeT Tosbko B ucnonaennu CAB-Ex u C/IB-ExP.

A wnN R

Pucynok B.5 — I"abapuTtHsIit uepTex nmpeodpa3oBaresneii pa3HOCTH JaBICHUH C KOJIOM KOHCTPYKTHBHOTO
ucnonaenus K21 o tabauie A.14
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IIponomxkenue npunoxenus b

(Kkoda ang kpensiequs mpoca

E— —
St I
S AR S ]
— N _—
Konnavok
120 max /

Ilpumedanus

1 JInst mpOMBIBKH IPUEMHOTO OTBEPCTHS CHATD 3aIIUTHBIN KOJIITAY0K.
2 PexkoMeHIyeTCsl MCIOJIb30BaTh TPOC UL 3aKpeIUIeHUs] B pabodeM MOJIOKEHHWH, a TaKkXkKe HOoAbeMa U

OITyCKaHUSI.

3 Tlpu HEOOXOOMMOCTH WCIIOJNB30BaHMS TPOCa JUIS MOMHSATHS U OIyCKaHHs MpeoOpa3oBaTens, 3aKpenuTh

TPOC 32 MPOYILHUHY.

4 I[J'IPIHa OpUCOCANHHUTCIBHOT'O ka0ens L B 3aBUCHMOCTH OT HCIIOJHEHHS.

Pucynok b.6 — Tabaputnbpiii uyepTéx mnpeoOpa3oBaTeel THAPOCTATHYECKOTO IaBICHUS C KOIOM
MPUCOECTUHUTENBHOTO pa3Mmepa 2 mo Tabmuie A.8 ¥ KoAoOM KOHCTpyKTHBHOro ucronHerus KO0 mo

tabimue A.14

] ll'-;
RN

Copdumeas nowa g poasie

M20x15-6g

B

L

| * Hiarmalaeyue
— E—

Kon anexTpuueckoro coeuHuTeNs 0 Ta0IuIe L, MM, He Oomee
A.10
1X, 60, 80 185
91, 92 192

I[Ipuwmeuuanue— BuHT 3a3emienus npucyTcTByeT Toibko B ucnonHennu CIB-Ex, C/IB-ExP.

Pucynox b.7 — TabGaputHblii yepTexx mnpeoOpas3oBareseil M30BITOYHOTO JABICHHSA, pPa3pekKEHU,
JaBJIeHUs-pa3pekeHuss ucrnoiaHeHus BT2 ¢ komoM mpucoeaquHUTENBHOTO pazMepa 2 mo tabnuie A.8 u

KOJIOM KOHCTpyKTUBHOTO HcnioinHerust K20, K34 no tabnune A.14
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IIponomxkenue npunoxenus b

{oedunumens nokaian ycaohyo
)

527

w0
|
2 7 _|_13
:;:. g | iy -
i
HcnoiHeHus ¢ KOAOM 3JICKTPUIECKOTO L, MM, He Oonee
coenuuuTens 1mo tadi. A.10
1X, 60 95
91, 92 102

IIpumeuanue— Bunr3azemnenus npucyTcTByeT Tosnbko B ucnonaenuun CAB-Ex u C/IB-ExP.

Pucynok Bb.8 — TabGaputHbiii 4yeptéx mnpeobOpa3oBaTesieli M30BITOYHOTO JABJICHUS, Pa3peKCHHS,
JABJICHUS-PA3PEIKECHUsT C KOJOM MPUCOCTUHUTENHLHOTO pasmepa 2 mo Tabmune A.8 U KoJIoM

KOHCTpYKTUBHOTO HcnonHenus K14 no tabnune A.14
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[Iponomxenue npunoxenus b

Mé-6Hx 10,/

{
{

floAoKeHue 03 3LeHd NOKTITHT YraodHa
{

!
| 1
| ! | 885

(o]fd
T B

&9

b4

J
5.

PN
+—O

67
&

©

>N

\%

IIpuwmedanune— Bunar3azemneHus npucyTcTByeT Tonbko B ucnoixaennun CAB-Ex u C/IB-ExP.
C KOIOM

Pucynox b.9

laGaputHbIli uepTexk mpeoOpa3zoBareniell  pa3HOCTH  JaBJICHUI

MPUCOETUHUTENBHOTO pa3smepa G mo Tabnuue A.8 M KOAOM KOHCTPYKTHBHOrO ucnonHeHuss K24 mo

tabiuue A.14
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[Iponomxenue npunoxenus b

M6-6Hx 10"
- N —4
= W — D-
%
Ny l | R
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32" N
©
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26
M20x1.5-6g
54
54
84
I
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. '| <
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e H T
Pucynok b.10 — T'abGaputHbiii uyepTéx mnpeoOpa3oBareneil pa3HOCTH MJaBIEHUH C  KOJOM

MPUCOETUHUTENBHOTO pa3mepa H mo Tabnwme A.8 ¥ KomgoM KOHCTpyKTHBHOrO ucmnonHeHuss KOl mo
tabiuue A.14
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[Iponomxenue npunoxenus b

Pd AD “HITK BT [H[
C1B-Ex{ a]{2} [} Wire -
DI 2 |

N Z_1 [
OEx ia IC T5 GaX, IP [x]
-50°C< t,<+80°C

Cis12,0Mk P, LisZMKIH E

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

l u |

| K |

Bug uzmepsiemoro naBieHus;

Bepxuuii npenen(sl) U3MEpPEHUS TaBICHHUS;

IIpu3HaK MHOrONpeEEeNbHOCTH;

O6o3Hayenue moenu npeodpasorarens no AI'bP.406.239.001TY;
3aBoJCKOH HOMED;

JlaTa U3roTOBICHUS,

Kox crenenn 3amuTel OT BHEIIHUX BO3JEMCTBUN B COOTBETCTBUH C HCIIOJHEHHEM MTPE0Opa3oBaTers;
CrienMabHBINA 3HaK B3PIBOOE30MACHOCTH.

Opras cepTUhHUKALNH;

O6o3uadenHne cepTudukara;

Enuneiit 31ax obpamenus TP TC

HAEPXORDTEOR

Pucynok b.11 — MapxkupoBka Ha kopmyce npeoOpa3zoBateneit CIB-Ex ¢ MapkupoBKoil B3phIBO3AIIUTHI
«OEx ia lIC T5 Ga X»

PP AQ “HITK BUMT [H[
COB-Ex{ a[{o}[8} Wire -
Dl 2 |

N7 1 [ ]
OEx ia IC T3 GaX, IP[x]
-50°C< t,<+80°C

Ci12,0MkP, Lis2MKTH E

Ui€3,9B, li<100MA, Pis20MBm | 7

| u |

| K |

[Ipuwmeuanune— Conepxumoe Mojiei a—1 B COOTBETCTBHHU C pucyHKoMm b.11.

Pucynox b.12 — MapkupoBka Ha Kopmyce mnpeooOpasoBareneii C/IB-BT2-Ex ¢ mapkupoBKon
B3phiBo3anuThl «0EX ia 11IC T3 Ga X»
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[Iponomxenue npunoxenus b

P® AD "HITK BAIT EH[

(IB-Ex- a5} [pd wire -
DI 3 | -
N7 ] [e

|
PO Ex ia | Ma X, P[]
-50°C< t,<+80°C
(<12.0Mk D, LisZMKIH H
Ui<3,9B, i<100MA, Pi<20MBm
| u |
| K |

IIpumeuanne—CoaepKuMoe MOIEH a—J1 B COOTBETCTBUU C pUCYHKOM b.11.

Pucynok b.13 — MapxkupoBka Ha kopryce npeoopazoBateneit CIIB-ExP ¢ MapkupoBKoOil B3phIBO3ALTUTHI
«PO Ex ia I Ma X»
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[Iponomxenue npunoxenus b

Konnaqox

020
Q
| %
%
]
il

150 max L

[Ipumeuanue
1 Jlng npomMbIBKHM IpHUEMHON MEMOpPaHbl CHATH 3aLUTHBIA KOJIAYOK.
2 JlnuHa npucoeuHUTENIbHOTO Kabess L 3aBucHT oT 3akasa.

Pucynok b.14 — I"'aGapuTHbIil 4epTex npeodpazoBaTesei TupoCcCTaTHUIECKOro AaBieHus ¢ kogom D20 mo

tabnune A.l, KogoM NPUCOCAMHHUTEIIBHOTO pa3Mmepa 5 mo Tadimie A.8 M KOAOM KOHCTPYKTHBHOTO
ucnioyiHenusa K05 no tabnuie A.14.

LKkooa ong Kpeniedus mpoca

2505
0

72 max [

[Ipumeuanue - JlnuHa npucoeIMHUTENBHOTO Kabens L B 3aBUcHUMOCTH OT 3aKasa.
Pucynox b.15 — T'aGaputHbiii uepTex mpeoOpasoBarenell THAPOCTATHYECKOTO JABICHUS C OTKPBITOM

MpUeMHONH MeMOpaHOM, KOIOM HpUCOeNMHUTEeNbHOro pasmepa D50 mo Ttabmmme A.1 u komgom
KOHCTpYKTHBHOTO ncnoiaHeHnust KOS5 mo rabnuue A.14.
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[Iponomxenue npunoxenus b

Beixo0Hou fa3ber ROKAaH YA

!
S /
S i i _ i
W
[ max
Ko a5eKkTprueckoro CoeIuHUTENS 110 L, mm, He Ooree
tabanue A.10
1X, 60 80
91 86
Pucynok b.16 — T'aGaputHbiii depTéx mnpeoOpa3oBaTeieii C OTKPHITOM MeMOpaHOW H30BITOYHOTO

JABJICHUS C KOAOM NPHCOEAMHUTENBHOrO pazmepa D50 mo rtabmume A.l, KOJAOM 3IIEKTPUIECKOTO
coemuautens 1X, 60, 91 o Tabnune A.10 1 kogoM KoHCTpYKTUBHOTO McnioHeHust KOS5 mo Tabmume A.14.

Ao/mnaqok

N 7 ] | —

== . S _ N _ ]

S g |

! 1 i /
Z *
50 max

IIpumeuanus
1 J1J1 TpOMBIBKY TPUEMHON MeMOpaHbl CHATH 3aIIUTHBIN KOJIIavyoK.
2 JlnuHa mpucoeIMHUTENBHOTO Kabens L B 3aBucuMoCTH OT 3aKa3a

Pucynok B.17 — I"aGapuTHBIH YepTek Mpeodpa3oBaTesei rTiapoCTaTHISCKOro TaBIeHHs ¢ Kojgom D22
o Tabmuiie A.1 , KOJIOM MPUCOEIUHUTENBHOTO pa3mepa 5 1o Tadnuie A.10 1 K0JIoM KOHCTPYKTHBHOTO
ucnionaeHust KOS mo tabnuie A.14
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puioxkenune B
Cxema noakiavenns npeodpasonareeil C/IB 001menpoMbIJIeHHOT0 HCOJTHEHUSA

[IpeobpasoBatens

+ -
[ensb KOHT. O G Q

P E +Unmur. 1 l_ UP
| OGuwii 2 O O6uwmii

RX/TX 3 O RX/TX
Kopnyc |=@)f—

Koz 10,13

[IpeobpazoBarens — npoBepsieMblil peoOpa3oBaTeNb AaBICHUS U3MEPUTEIIbHBIN;
G — WCTOYHUK ITUTAHUS,
UP — npuémMHHK KOJIOBOTO CUTHAJA.

Pucynok B.1 — Cxema noakimodeHust mpeoOdpasoBarelieit ¢ kogamu ucnomaerwid 10, 13, 60 o tadmume A.10
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[Iponomkenue npunoxenus B

KonTakr paspema [lenn
+Unur
OO0t
RX/TX
Kopnyc

[Tepembluka MEX1y BbIBOAAMHU 6 1 7
[Tepembliuka Mex1y BbIBOJIAMU 6 1 7

~N|OOT A IWIN(F-

Kox 14, 15

Pucynok B.2 — CootBercTBHE IIeTeii BRIBOIaM pa3béMa Ipeodpa3zoBaTelield ¢ KoJaMu UCTIOTHEHHH 14 1
15 o Tabmume A.10
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[Iponomkenue npunoxenus B

[IBeT mpoBoAa + IBET HAKOHEYHUKA Ilenb KonTakt
KpacHBI + OenbIit +Unur. 1
OeJIblil + OembIi OO0t 2
3eNIEHBIN + OeIbIit RX/TX 3
JKENTHIN + YEPHBIN OKpaH —

CooTBercTBUE Ha3HayeHMs] Leed MNPOBOAAM  SKpaHUPOBAHHOro kabenss  mpeoOpaszoBaTeseit
rUApocTaTU4YecKoro naBieHus (ucnomHenue 93 mo tadmuie A.10)

[IBeT mpoBoaa Ilenb KonTakt
KOPHYHEBBIH (KpacHBIi) +Unur. 1
Oenblii (KeNThIN) OO6uuit 2
YepHBIH (cepblii) RX/ITX 3

CooTBeTcTBHE Ha3HAYCHHUs IIETIEH LBETOBOM MapKHpOBKE MpPOBOJOB Kabens (ucmonnenus 91, 92 mo
tabnuie A.10)

IT pPUMEYAaHUC— I[OHYCKaCTCﬂ 3a3€MJIATD 3KpaH IIPUCOCANHUTEIIBHOT'O KabeJs.

Pucynok B.3 — Ha3nauenue BrIBOIOB Kabenel mpeodpa3zoBaTesield THAPOCTATHUECKOTO NaBICHUS U
npeoOpa3oBaresneil ¢ KaOeTbHBIMHU BBIXOAaMHU

[peadpazobame /b a UART-TW
agabnerus 6 ('—>

ey Vowm Kowm | Llens

Unum | 7

0 7 o
Oouwo | 2 ok
—L 1 2| m
rx/TX| 3 100k
Kooy | 4 = = 3 X
BLB4EB ’ SN74L V6 140BY
UART ypobrs 338

om host-cucmems

Pucynox B.4 — Bapuant cxemsl npeodpazoBatens UART-1W
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Hpuiaoxenune I
Cxema BHemHuX iekTpudyeckux coenuHennii C/IB-Ex u C/IB-ExP

BapbiBOONacHas 3oHa B3pbiBobe3onacHan 3oHa

JIMHWA cBa3n

|
|
|
o |
+[ luTaHne
coBEx 1 © : O
2 6 O6wunin | . o
|
|
|
3 o RXTX
' Bapbep
I UcKkpobe3onacHocTU
| O
|
|
|
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punioxenne /|

FaﬁapI/ITHbIe PasMEPLI ITYHEPOB UIA NOAKIIOYCHUAA K MAruCTpaju 1aBJCHUA U MOHTAKHBIX

——

e
AU

L0

1

Pasmepsl B MuiImumeTpax.

rHe3]
Kon
B A b | C | npucoegMHUTENbHOM
JacTH
M20x1,5 | 20 | 5 6 2,3,9,FH
M12x15 | 12 | 3 5 6
G 21 | 5 6 7
M12x1 12 | 3 5 C
M12x1,25 | 12 | 3 5 D
M22x1,5 | 18 | 3 | 10 E
G 12 | 3 5 K
M10x1,0 | 10 | 2 3 L
d dl dz2 L | L1 ]| L2 Kon
MIPUCOCTUHA
T. YaCTH
M20x1,5 7 12 24 | 18 | 35| 2,39,FH
M12x1,5 6 75 | 14 | 10 | 3,5 6
G 7 12 24 | 18 | 3,5 7
M12x1 6 75 | 14 | 10 | 3,5 C
M12x125 | 6 75 | 14 | 10 | 3,5 D
M22x1,5 | 11 16 20 | 16 | 3,5 E
G 6 75 | 14 | 10 | 3,5 K
M10x1,0 | 35| 60 | 13 | 8 | 25 L

2  Ycuiawe 3aTSTMBaHMS MPH YCTAHOBKE HA MaruCTPalib JaBJICHUS He JOJDKHO mnpesbimats 60 H-m
JUTSL IPUCOSMHUTEIBHBIX pazMepoB M20x1,5, M22x1,5, G2" u 25 H-M — a1 ocTaabHBIX.

Pucynok J[.1 — I'aGapuTHBIE pa3Mephl MTYIEPOB H PEKOMEHIYEMbIC MOHTaKHBIE THE3IA ISl YCTAHOBKHU
npeoOpaszoBareseil ¢ KoJamMu MPUCOSTUHUTENBbHOM yacTh 2, 3, 6, 7, 9, C—F, H, K, L mo Tabnume A.8
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[Iponoikenue npunoxenus /|

q ;1] Kon
. B A b C | npucoenMHUTEILHOM
. YacTHh
= — M12x10 | 27 | 19 | 87 1
- @5 o

TS
T

1 Pa3meps! B MUILIIUMETPAX.
2 Ycunue 3aTATMBaHUS NIPU YCTAHOBKE HA MarucTpab JaBJIEHUs HE JOJDKHO IpeBblmarh 25 H-Mm.

Pucynok /1.2 — ["abapuTHbIe pa3Mepsbl MITyIepa Mpeoopa3oBaTesiei ¢ KOJOM MPUCOSANHUTEIPHOM YacTH
1 mo Tabnuue A.8

— -—

-1

N A7 . ~
L i p P
OO XH, O—0(Jd

Pucynok /1.3 — I'abaputHbIe pa3Mepsl MITyIepa IpeoOpa3oBaTeei ¢ KOJIOM MPHUCOSTUHUTEIBHON — YacTh
A 1o tabnuie A.8

17

93,72

MIOx15-6g

Pucynok J[.4 — I"aGaputHbIe pa3Mepsl mTylepa IpeoOpa3oBaTelieii ¢ KOJA0M MPUCOSINHUTEIHLHON YacTh 8
o tabauie A.8
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[Iponoikenue npunoxenus /|

J— Kon
2D VLAV d A | D | npucoeaMHUTENBHOM
- JacTHu
120°
T - MI12x10 | 9 | 27 1
d < 2 Jo7 MI10x1,5 | 18 | 24 8
4 /TE P M36x1,5 | 15 | 41 A
! v \\‘- — _fL/ s A
i //// ! o
; !
% |
e - ——|._
Pucynok JI.5 — Pexomenmyemple MOHTaXHBIE THeE3la sl mpeoOpasoBaTeneil ¢ KoJgamMu

MIPUCOCTMHHUTENbHON YacTh 1, 8, A mo Tabmuie A.8

1
- @348 | \

T'ne:

— Kopnyc npeoGpa3oBaTens 1aBiIeHHUs;

— YIUTOTHUTENbHAS TPOKJIIAJIKA;

— XomyT;

— [lepexoaHoil maTpyOOK /Jisi yCTAHOBKU HAa OOBEKT.

AWM

Pucynok I'.5 — IloaxiroueHne npeodpa3oBatessi ¢ KOJOM IPHCOeTMHUTEIHHOTO pazmepa D50 mo Tabnmie
A.1 gepe3 coenunutens « Tri-Clamp2y» ¢ npokiaakoit kK 00bEKTY.
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Hpuioxenue E
YcraHoBka npeo0pa3oBaresieii THAPOCTATHYECKOIO AABJICHUS B KOJIOALE HIIH EMKOCTH

KopobOka ¢
nepexoaHbIMU
KOHTaKTaMH

K Omoky
(v g (bopuupoBans
CHIHala 1

HCTOYHHKY

MHUTAHHUA

N
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Hpuiaoxenne U
IIpoToko. o6mena npeodpazoBaressi C/AB ¢ unrepdeiicom 1WIRE

1 Onucanune npotokona 1WIRE

1.1 TIporokon IWIRE onpenensier cTpyKTypy COOOIIEHU, KOTOpask UCIIONIB3YETCS U PACIIO3HAETCS
yCTPOMCTBAMH, TTOIKIIFOUEHHBIMU K OJTHOIIPOBOJHOMY UHTEpEIiCy.

1.2 Ou omnwmceiBaeT cnoco0 3ampoca YCTpOHCTBOM (BEAyIIMM) AOCTyNa K APYTUM YCTPOHCTBaM
(BeroMBbIM) U CIIOCOO OTBETA Ha 3aIPOCHI.

2 O6bMeH coobLLEeHMIMM NO NIMHUK CBA3MU

2.1 OOMeH coOOIIeHUsIMHU TIO JIMHUU CBSI3U CO CKOpocThio 9600 601, 8 OMT HaHHBIX, 6€3 KOHTPOJIS
MapureTa, | CTOMOBBIM.

2.2 ®opwmar otBeTa — 4 Oaiita gaBnenue B popmare |[EEE754 mutroc 2 Gaiita KOHTPOIBHON CyMMBI
(KC), Beruncnsiemoii o hopmyie:

KC =$10000 — 1 6aiit — 2 6aitTx256 — 3 6aiiT — 4 6aiiTx256 —...,

pu 3ToM rnepBbiii Oaritom nepemaercs KC mod 256, sropeim — KC div 256.
2.3 B mpeoGpa3zoBarene npeycMOTPEHBI KOMaH bl YTCHHSI U 3aIUCU JAHHBIX.
2.3.1 ®opmat koMaHabI yTeHUs [heX Bua]:

50 50 AdrL AdrH Cow 00 KSL KSH

rae AdrlL — miajmmas 4acThb ajapeca;
AdrH — crapas yacTb ajapeca;
COw — KOJIMYECTBO YMTACMBIX CJIOB (He Ooiee 4);
KSL — mnaammuii 6aiit KC;
KSH — crapmuuii 6aiit KC.
2.3.2 ®opmar koMaH/Ibl 3amucH [hex BUA]:

60 60 AdrL 02 DL DH KSL KSH

rae DL — muanmmii 6alT TaHHBIX;
DH — crapmmii 6aiiT JTaHHBIX.

Hanpumep, umenue oasnenus.
3anpoc — 50 50 00 02 02 00 AE AD;
OtBer — 42 C6 AF 48 OF F1 (99,342 xI1a)

2.4 PacnpenencHue aapecoB mpeodpazoBaTelis ykazansl B Ta0nwmie M.1.

Tao6nuna W.1— pacnpenenenue aapecoB npeodpazoBaTes

AdrH AdrL 3HavyeHne [Tpumeyanue
02 00..03 | 3nauenue nasnenus B klla, popmar IEEE754 —
02 04..0B Pesepn —
02 0C Howmep nuamazona (0...1) —
02 oD KonnuectBo nuana3onos (1...2) —
02 2E..2F Komannnas o0nacth —
02 OE..2D | PabGouas obOnacTb —
10 82 — —
10 co 3aBojackoit Homep AA BB pasen AA +256xBB —

CO — mutaamuii 6aiT 3aBOJICKOTO HOMEPA;
C1 — crapmmii 6aiiT 3aBOJICKOr0 HOMeEpa.
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Hpunoxenne K
IIpoTokoJ 06MeHa npeobpa3oBaresieil Ha ocHoBe nmpoTokoaa MODBUS RTU
1 Omnucanne nporokxosna ModBus RTU

1.1 TIIporoxonr ModBus RTU (manee ModBuS) ompenenseT CTPyKTypy COOOIIEHHH, KoTopas
WCIIONIB3YETCS M PACIO3HAETCS YCTPOMCTBAMH, MOAKIIOUEHHBIMH K KaHajly IepeJadyd JaHHBIX
(MarucTpaau Wi JIMHUU CBS3H).

1.2 ModBus omuceiBaeT crocod 3ampoca yCTPOHCTBOM JOCTyIa K JPYTUM YCTPOWCTBAM, CIOCO0
OTBETa Ha 3aIPOChl, METO/IbI ONPEEIICHUS OIIMOOK U PEaKIMy Ha OIIHOKH.

1.3 ModBus ycranaBiuBaeT, Kak yCTPOHCTBA pacO3HAIOT NMPEHA3HAYCHHBIC JIJISI HUX COOOIICHMS,
OTIPENIEINISIOT TPEANMCAHHBIE UM JICHCTBHUS, BBIACIISAIOT JaHHbBIC WM HH()OPMAIHIO U3 COOOIICHUH, a TaKKe
KaK ycTpoicTBa (GOpMUPYIOT OopMaT OTBETHOI'O COOOLICHHUSI.

1.4 ModBus npeamonaraeT oJHO aKTHBHOE (3alpallrdBaroliee) YCTPOWCTBO B JHHHUU (MacTep —
Master), koTopoe MOXKET OIpalluBaTh MHOXKECTBO MACCUBHBIX TMOJYMHEHHBIX YCTpoucTB (Slave),
oOpamiasich K HUM I10 YHHUKQJILHOMY B JIMHHUHU aJIpECy.

1.5 Cunrakcuc komang ModBus mo3BossieT agpecoBath 247 yCTPONCTB, MOAKIIFOYCHHBIX K JTMHUU.
OrpannueHue aapecHoro mpoctpaHcTBa (247 BMecTo 255) MPHUHATO IS BO3MOXKHOCTU peaTH3alluu
JIOTIOTHUTEIBHBIX (PYHKIIMOHATBHBIX BO3MOXKHOCTEH (MIOMCK YCTPONUCTB, TOUCK HOBBIX YCTPOMCTB U T.II).

2 ®dusnueckue XAPAaKTEPUCTUKHU KaHaJIa mepeaavum JaHHbIX

2.1 Cnoco0 nepenauu JaHHBIX - ACHHXPOHHBIN MOIYAYTUICKC.

2.2 CkopocTh Iepeiauu BeIOUpaeTcs U3 psina 3Hauenuid 1,2 k6ox; 2,4 k6o, 4,8 k6o, 9,6 k6ox, 19,2
x601; 38,4 x0ox; 57,6 kOoom; 115,2 x6ox.

2.3 ®opmat nocwutkd (Kaapa) GUKCUpoBaH (CM. pasen 4).

2.4 MakcuManbHOE KOJIMYECTBO YCTPOUCTB B OAHOM ceTn 6e3 moBTopurenei — 32.

2.5 MaxkcuMmanbHOE pacCTOsIHHE TTepenadn 0e3 moBToputeneii — He 6osree 1200 m.

2.6 Ilo ymMomuaHUIO CKOPOCTH MIEpelaynl yCTaHOBIIEHA B 3HaUeHuu 9,6 k6o, anpec — 0X01, eciiu unbIe
3HA4YEeHHUs HE 3aJIaHbl B 3aKasze.

3 Oo6meHn coobueHusimu B JiuHuH cBsizu (pexxumbl MASTER u SLAVE)

3.1 Modbus noapa3zymeBaeT HaIM4YMe B JUHUU TOJBKO OJHOTO Beayiero ycrpoiictea (MASTER) u
MHOKECTBA (BO3MOYKHO TaK)Ke TOJILKO OHO) IMOIYMHEHHBIX MK BEJOMBIX ycTpoiicTB (SLAVE).

3.2 KomaHaHO-MH(POPMAITMOHHBI OOMEH COOOIICHUSMU B JIMHUU CBSI3U PEAM3YETCS MO0 METOIY
Benymmii-seioMbii (MASTER-SLAVE) B makeTHOM peXHMe MO MPUHIUIY «KOMaHIa-OTBET», IMPH
koTopoM Tosibko MASTER mosxeT HadaTh 0OMeH (BbLIaTh 3ampoc). [lomqunHenHsie yerporictBa (SLAVE)
M0 3ampocy BEeAyLIero MNPUHUMAIOT JaHHbIE, MepefaroT 3ampalliBacMble JAHHBIE WU BBITOIHSIOT
yKa3aHHBIE BEIYIIUM JICHCTBHUS.

3.3 MASTER mosxet oOpamiaThcsi K KOHKPETHO aJIpeCyeMOMY YCTPOUCTBY. IHUIIMAaTHBa MPOBEACHUS
obmena Bceraa ucxoaut or MASTER. Benomeie yerpoiicTBa Beeraa «cimymator quHuto cs3n. MASTER
nmonaér 3ampoc (MOCBUIKA, TMOCIENIOBATENILHOCTh OalT) B JIMHUIO M TEPEXOJUT B COCTOSIHHE
MIPOCITYIIMBAHMS JIMHUHN CBsI3U. BetoMoe yCTpoiicTBO OTBEYAET Ha 3ampoc, MPHUILEANINI B €ro aapec.

3.4 Oxonuanme oTBeTHOM mocbuikh MASTER ompenenser mo BpeMEHHOMY HHTEPBATY MEXTY
OKOHYAaHHEM TIpueMa Tpeablayliero Oaidta ¥ HayaJoM TpUeMa cleayromero. Eciau 3ToT uHTepBail
MPEeBBICKI BpeMsl, He0OXoauMoe aJs mpueMa 1,5 GaiiT Ha 3alaHHOI CKOPOCTH TNepeaayu, MpueM Kajapa
OTBETa CYMTAETCS 3aBEPIICHHBIM.

3.5 MASTER moxeT mepenaBaTh CleAyoIIee COOOIIEHHE (IPYyromMy y3iIy WU TOMY JK€) cpasy Io
MOJIYYEHHUIO OTBETA Ha MpeablayIiee (JTM00 OKOHYAHUIO BPEMEHU OXKHIaHMUS ).

3.6 ITpu HEBO3MOKHOCTH BBINOJIHHUTH Npennucanubie aericteus SLAVE dopmupyer coobuienue 06
omuOKe U OTCHUTAET €T0 KaK OTBETHOE COOOIICHHE.

3.7 Mactep MoxeT oOpalaThCsi KO BCEM YCTPONCTBaM B JIMHUU MO ajapecy 0 (oOimieceTeBoii aapec).
Benomeie ycTpoiicTBa Ha KOMaHABI ¢ O0IIECETEBBIM aJIpeCOM HE OTBEYAIOT.
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3.8 Nndopmanms nepenaercs 8-ONTHBIMU CUMBOJIAMH M MCIIOJIB3YETCS BECh AMANa30H JOIYCTUMBIX
3naueHwuii (0—-255).
4 @opmar kagpa

4.1 Kanpsl 3ampoca ¥ oTBeTa 1Mo mpoTokoiay Modbus uMeroT ¢pukcupoBaHHBIN (opMaT U COAEPKAT
CleyrolIne o, mpuBeaeHHbIe B Tabmuie K.1.

Taoxuma K1

ITosie kanpa Jomna B GaiiTax
aapec MOAYMHEHHOTO YCTPOUCTBA 1
HOMep QYHKIIMHU 1
JTAHHbIC N < 254
KOHTPOJIbHASI CYMMa 2

— aJpec MOJAYMHEHHOIr0 yCTpoiicTBa — MepBoe OAHOOANTHOE mosie Kajapa. OHO COIEPIKUT aapec
MMOAYMHEHHOT'0 YCTPONCTBA, K KOTOPOMY aJipecoBaH 3anpoc. [lofunHeHHbIE YCTPOUCTBA OTBEYAIOT TOJIBKO
Ha 3aIlpockl, MOCTYNMUBIIUE B UX aapec. OTBET TakKe HAYMHACTCS C aJpeca OTBEYAIOIIETO YCTPOMCTBA.
MoskeT u3MeHIThCsA oT 1 1o 247,

— HoOMep (pyHKOMH — 3TO clenyromiee oaHoOaiiTHoe moinie kajapa. OHO TOBOPHUT MOJYMHEHHOMY
YCTPOWCTBY, KaKUE JTAHHBIC WJIM BBIMOJHEHHUS KAKOTO JCHCTBUN TpeOyeT OT HEro BeayIlee YCTPOMCTRBO.
Onucanue nmoaepKkuBaeMbIX (GyHKIUNA TPUBOIUTCS B pasjerne 6;

— JaHHbIe — TI0JIE COACPKUT HHGOPMAIUIO, HEOOXOIUMYI0 IOAYMHEHHOMY YCTPOMCTBY IS
BBITIOJTHEHUS 33/IaHHON MacTepoM (YHKIUH WU (B OTBETE) WHGOPMAIUIO O BHITIOJHEHHH YKa3aHHBIX
nevictBuid. JlnmnHa v popMart mosist 3aBUCUT OT HOMepa (QYHKIIHH;

— KOHTPOJIbHAsI CyMMa — 3aKIIOYUTENILHOE JBYXOANTHOE IMOJIe Kaapa, CoAepKaIlee [UKITHISCKYIO
KoHTpoJIbHYI0 cymMmmMy CRC-16 Bcex mpenpiaymux mosen kaapa. KoHTposibHas cymMa 3aBepIiaeT Kak Kajp
3arpoca, Tak 1 OTBETa U UCIOJIb3YeTCs] MPUHUMAIOIIEH CTOPOHOM ISt KOHTPOJIS MPUHATON MHPOPMALIUN
Ha mpeaMer oOHapyxkeHus ommOok mnepenaun. CRC moGaBnseTcs K COOOIICHUIO TOCICIHUM IOJIEM
MJIAIIMM 0aiiTOM BIiepe.

4.2 ®dopmat kaxaoro 6aiita ykazan B Tadsmie K.2.

Taonuma K2

XapakTepucTuKa 3HavyeHue
Cuctema xonupoBanusi | 8-OuToBast ABOWYHAs, IECTHAIIATEPUIHAS
Crapt 6ut 1 crapt 6ur
Yucao OUT HA CUMBOJI 8 OUT IaHHBIX, MJIA/IIIMM 3HAYAIIUM Pa3psoM BIEpe
YeTtHOCTH 1 OuT yeTHOCTH MM O€3 OUTa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHMM
Crom 6ut 1 nnm 2 cTOnoBBIX OMTA, B 3aBUCUMOCTH OT TPeOOBaHMIA

Coo0nieHne HaYMHAETCs C MHTEpBaJla TUIIMHBI PABHOTO BPEMEHHU Tepeiauu 3,5 CUMBOJIOB IIPU TaHHOM
CKOpPOCTH Ilepeiauu B ceTU. I1epBbIM nosieM 3aTeM nepenaercs agpec yCTpoucTBa.

Bcenen 3a  mocneaHuM  mepeiaBaeMbIM  CUMBOJIOM — TakXKe  CIIEAYeT HWHTEpBall  TUIIMHBI
MIPOJOIDKUTEIBLHOCThIO He MeHee 3,5 cuMBosioB. HoBoe cooOlieHue MOXKET HAauMHAThCs IOCNe HTOTO
nHTepBana. OpeiiM cooOIIeHNs TepeaeTCcsl HEMPEPHIBHO.

Ecnu mHTEpBaNl THUIIMHBI MPOAODKUTENHLHOCTHIO 1,5 cMMBOJIa BO3HUK BO BpeMs nepefauu ¢peiima,
MIPUHUMAIOIIIEE YCTPOUCTBO 3aKaHYMBAET MPUEM COOOIICHHS M CICAYIONTUN OalT OyaeT BOCIPUHAT Kak
HAy4ajo CIEAYIOIEro COOOUICHHUSI.
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5 Pacuer KOHTpOJ’ILHOﬁ CYMMBI 1 BO3MO’KHBIE OIIHOKH

5.1 Bo Bpemst oOMeHa JaHHBIMU MOTYT BO3HUKATh OIIUOKU ABYX THIIOB:

— KOMMYHHKAIIMOHHBIEC OITHUOKH, CBSI3aHHBIE C NCKAKECHUSMU TIPH Iepeade (TPaHCIIOPTHPOBKE )
JTAHHBIX;

— OIMOKHN PYHKIIMOHUPOBAHUSI.

5.2 KoMMyHHKallMOHHBIE OUIMOKH OOHAPYKUBAIOTCS HpPU MOMOILIM (PEelMOB CUMBOJIOB, KOHTPOJIS
YETHOCTH M LUKJIMYECKOW KOHTPOJbHON cymMmMbl CRC-16. [Ipu obHapyxeHuun 1000 U3 3TUX OMHUOOK
COOOLIeHNEe CYMTAETCsl HEIOCTOBEpHBIM U B citydae npuema ero SLAVE, oreer He Bblnaerca. B satom
cryqae MASTER, He monydnB 3a yCTaHOBJIGHHOE BpEMsl OTBET, CUUTACT COOOIICHHUE HE MepeIaHHbIM U
MOJKET OpraHU30BaTh OBTOPHYIO Mepeaady, JIM00 NPeApUHATh APYTHe IeHCTBUS.

5.3 KonrtposibHasi cymMma paccyuThiBaeTcs craHgapTHbiM Uit Modbus cnoco6om. Pesynbrar
BBIUMCIICHUS NI€pelacTcs B JIMHUIO CBSI3U, HAUMHAs C MJIajuiero 6ainra.

6 IIpumep Boruncienusi CRC-16 s coodmeHus:

6.1 3anonauTh 3HaUeHHE 16-pazpsaHOrO peructpa «1».

6.2 IlpousBectu onepanuro «uckiarovaromee NJIM» nepeix 8 o6ut (mepBoro 6aita) co cTapuiuMu
paspsnamiu (crapmum Oaiitom) 16-pa3psagHoro peructpa. PesynbraT moMecTuTsb B 16-pa3psaHbIil peructp.

6.3 CaBunyTh 16-pa3psaHbIid pErUCTp HA OJWH OUT BIPABO.

6.4a Ecnu BBIABUHYTHIN OUT = «1», TO pou3BecTH onepanuto «uckmovaromee NJIN» 16-pa3psaHoro
peructpa ¢ noauaoMoM 1010 0000 0000 0001. Pe3ynbTaT moMecTUTh B 16-pa3psaHbIid PErUCTp.

6.4b Eciu BeLIBUHYTBII OUT = «0», TO Mepexo K MyHKTY 3.

6.5 TIloBTOopuTh MyHKTHI 3—4 BOCEMb pa3 (CIABHHYTH BECh OaMT).

6.6 IlpoumsBectu omepanuto «uckiarodaromee WJIN» cnemyronmux 8 out (ciemyrommii 0aiiT) co
cTapmuMH pazpsaamu (ctapmum OaiitoM) 16-paspsaHoro peructpa. PesynpraTr momectuth B 16-
pa3psAIHBIA PETUCTD.

6.7 TloBTopuTh MyHKTHI 6.3—6.6, MOKa HE 0OPaOOTAIOTCS BCE COOOIICHHUS.

6.8 Conpepxumoe 16-pazpsHoro perucrpa — uckomoe 3Hauenne CRC-16.

®DparMeHT NPpOrpaMmbl, HCIOJAb3YEeMOM A1 pacyeTa KOHTPOJIbHOH CyMMBI
/IBbixoa n3 nporpammbl — cymma CRC-16, koTopasi nepegaeTcsi B IMHUIO CBA3M //Ha4mHas ¢
MnagLwiero banta
/[*mas - ykasaTenb Ha MaccmB MHdopmaLmm
/I dl - pnuHa maccuBa
unsigned short int RUNCRC (unsigned char *mas, int dl) {
unsigned char *ab, rabb;
inti, j;
unsigned short int Rc;
void *av;
av=&Rc;
ab=av;
Rc=0xFFFF;
for(i=0; i< dl; i++) {
rabb=masi];
ab[0]= ab[0] ” rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc * OxA001,;
} else {
Rc=Rc>>1,;
}

[Tponomkenue npunoxenus K
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}
return(Rc);
}
[ e 1
unsigned int AnswerModbusSlave(char cCmd(], int Len)
{

unsigned int h,[;

h= RunCRC (cCmd,Len);

I=h&O0xff; h=h>>8;

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

return(1+256*h);
}

®DparMeHT NPpOrpaMmbl, HCIOJIb3YEeMOIl VI pacyeTa KOHTPOJIbHOH CyMMBI
(TaGIuYHbIH c110Cc00)

HpeﬂHO)KeHHLIP'I CHOCO6 moacueTra KOHTpOJ’ILHOfI CYMMBI UCHIOJIB3YCTCA JI1 DKOHOMHUU BPEMCHHU.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 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, OxCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 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, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 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, OxCO, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
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0x00, OxC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, OxCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40

5

[* CRC16 Table Low byte */

static char CRC16Lo[] ={

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, O0xC7, 0x05, OxC5, 0xC4, 0x04,
OxCC, 0x0C, 0x0D, OxCD, 0x0F, 0xCF, 0xCE, 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, 0xF4,
0x3C, OxFC, 0xFD, 0x3D, OxFF, 0x3F, Ox3E, OXFE,
OxFA, Ox3A, 0x3B, 0xFB, 0x39, OxF9, OxF8, 0x38,
0x28, OXES8, OXE9, 0x29, OXEB, 0x2B, 0x2A, OXEA,
OXEE, Ox2E, 0x2F, OXEF, Ox2D, OXED, OXEC, 0x2C,
OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO,
OxAO0, 0x60, 0x61, OxA1, 0x63, 0xA3, 0xA2, 0x62,
0x66, 0XA6, OXA7, 0x67, OXA5, 0x65, 0x64, OxA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, Ox6E, OXAE,
OxAA, Ox6A, 0x6B, 0xAB, 0x69, 0xA9, 0xA8, 0x68
0x78, 0xB8, 0xB9, 0x79, OxBB, 0x7B, Ox7A, OXBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, 0xBD, OxBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, OxB7, 0xB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, OxBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, Ox5C, 0x5D, 0x9D, Ox5F, Ox9F, Ox9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

3

unsigned GetCRC16(unsigned char *puchMsg, int DatalLen)
{

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

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

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

while (DataLen--){
Index = CRCHi " *puchMsg++; /* calculate the CRC16 */
CRCHi = CRCLo " CRC16Hi[Index] ;
CRCLo = CRC16LoJ[Index] ;
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return ((unsigned)CRCLo << 8 | CRCHi) ;

}

S — I

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

unsigned int h,[;
h=GetCRC16(cCmd,Len);
|I=h&Oxff; h=h>>8;
h=h&O0xff;

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

return (I1+256*h) ;

}

[Ipumep 3ampoca ¢ KOHTPOJIBHON CyMMOM

Hmsa nons (Hex)
AJipec NOTMMHEHHOTO 02
OyHKIUS 03
HavanbHelii agpec CT. 00
HauanbHb1ii agpec mit. 00
Kon-Bo peructpos cr. 00
Koun-Bo peructpos mi. 05
KoHTponbHast cymma mi. 85
KoHtposbHas cymma cr. FA

7 CooOuieHus 00 OIMOKAX

7.1 Jlnsa coobuienuii 06 ommoOkax ¢yHkmuorupoanus Modbus mpemycMaTpuBaeT, 9To yCTpOMCTBa
MOTYT OTCHUIaTh OTBETHI, CBUACTEIBCTBYIOMINE 00 OMMOOYHON cuTyanuu. [Ipu3HakoM TOro, 9TO OTBET
COJIEPXKUT cooOIIeHne 00 OMHMOKe, SBIISETCS yCTAHOBJICHHBIN B | cTapimii OuT Koga GyHKIMH (KOMaHIbI).
IIpuMmep Takoro oTBeTa C ONMUCAHUEM IMOJIEH IPUBEICH HUXKE:

Taonuma K.3
CerteBoii agpec Kox xomauas! Kox ommOxn CRC-16
01 81 02 Cl 91

MoryT OBITH OTIIPABICHBI OTBETHI, HMEIOIINE CIICTYIOIINE KOIBI:
Taonunma K4

ouIJ(I/(I)éIKH Ha3Banue Kommenrapuii
01 HenetictBurenbHas QyHKIms Henonycrumsiii Homep ¢yakimu B SLAVE
02 HeneiicTBuTenbHbIN apec JaHHBIX |3anpolIeHHbIH apec HEKOPPEKTHBIN
03 HenelicTBuTensHoe 3HaUEeHUE VYkazaHHOE 3HaUY€HUE JaHHbIX HE MOJJIePKUBAETCS B
TAHHBIX SLAVE
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8 Komanasl nporokosia Modbus

8.1 IIporpamMmmHOe oOecriedeHre MpPeoOpa3oBaTess IaBICHUS IOICPKUBACT TPU KOMAHIBI W3
CTaHIapTHOTO MOJAMHOXECTBa KOMaH 1 mpoTtokosa Modbus.

B mpumepax s Kakaol KoMaHAbl TepBas TabauIa IMOKa3bIBa€T COCTaB 3alpoca, BTOpas —
MIPABWJIBHOTO OTBETA. 3HAYEHHUS IOJKHBI OBITH OMKMCAHBI B IIECTHAALIATEPUYHON CUCTEME.

OnHoOUTHBIE 3HAYCHHS 3aMOTHAIOT OANTHI OTBETA C MIIAIIINX OMTOB, HAYMHAS CO 3HAUYCHHSI TIEPBOTO
3anpouieHHoro aapeca. OctaBuuecs: OUTHI 3aMOJHEHBI HYJIAMHU. 16-pa3psaHble 3HAYEHUS JODKHBI ObITh
MOCJIaHbl cTapimmM OaiitoM Briepea. Lukimdeckas konTpoibHas cymma CRC-16 mepemaercss Miaammm
OaifTom Briepe.

8.2 UreHue cocTOSIHMS pPErucTpoB XpaHeHus (16-pa3psAHbIX LETOYHCICHHBIX MEPEMEHHBIX)—
bynkius 03h.
3ampoc, noceuika ycrpoiictea MASTER:

Taoxuma K5

CereBoit Kon Howmep nepsoro Hucno perucTpos A
CRC-16
anpec | dyHkimm perucTpa gyrenus (N)
CTapIvi | MIAAIIMANA | CTapHIMi MJIA AN MJIA I CTapIInn
01 03 . . . . 9 o
Oaiit OaiiT OaiiT OaiiT OaifT OaifT
OrtBer, nockuika yctpoiictea SLAVE:
Taonuma K6
CereBoit Ko Hucno
ADec b ﬁK - 0aiiT B Jannsie (N2 6aiit) CRC-16
AP YHEH OTBETE
3HavyeHUs 3HavyeHUs
01 03 Nx2 1-ro peructpa N-rouperMCTpa _ MIlazLii| cTapIii
. MII. CTapIINA | MIIAIIIHMA OaiT Oaiit
CT. OaiT . . 9
OaiT OaiiT Oaift
8.3 Urenue craryca ycrpoiictBa — (ynkuus 07h.
3ampoc, moceuika ycrpoiictea MASTER:
Taonuma K7
CeTeBoii azipec Kon dbyakimm CRC-16
01 07 ML Gaiit | cr. Gaiit
OtBer, nocsuika ycrpoiicta SLAVE:
Tadbnuma K.8
CeteBoii asipec Kon ¢pyHkimm baiit craryca CRC-16
01 07 X MJI. 6alT | CT. 6aliT
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8.4 V3meHeHWE COCTOSHUS PETUCTPOB XpaHeHUs (16-pa3psIHBIX [ENOYHCICHHBIX MEPEMEHHBIX) —
bynkus 10h.

3ampoc, noceuika ycrpoiictea MASTER:
Tabnunma K.9

N Kou-Bo
CerteBoii Yucno peructpos .
Kon ¢pyukuuu | Homep nepsoro peructpa 3aMyChIBaEMbIX OalT
aznpec nust 3anmcu (N) (2xN)
Crapumit | Muagmmii | Crapmmii | Muagmmit
01 10 . . . .
Oaiit OaiiT OaiiT OaiiT
Taonumma K.10
3amucbiBaeMbie qaHHbIE (N X2 GaiiT) CRC-16
3HayeHUs 3HayeHus
1-ro perucrpa N-ro peructpa MJIAAIIANA OalT crapiuii 6alT
CT. OaliT MII. OaiiT CT. OaliT | MJI. OalT

OrtBer, nockuika yctpoiictea SLAVE:
Taonupma K11

CereBoii |Kox Howmep Koi-Bo 3ammcanHbIxX CRC-16
aapec byHKIMN MIEPBOT'0 PerucTpa peructpos (N)
Crapumii | Muagmumid | Crapmmit | Muagmmi | Muagmmi Crapummiit
01 10 N N . N N o
OaiirT OaliT OaiT OalT OaiT OaliT

JlaTuuku moAep;KUBaOT KOMaHy 3alycka u3MepeHuii mo odmiecereBomy aapecy 0.

8.5 dopwmar nepenayn JTaHHBIX

Bool — noruueckas nepemennasi, (1 aBonuHslii pa3psin). [lepemnaércs B 1r000M OUTE peructpa.

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

Char — cumBon B komupoke ASCII (8 nBomunbix paspsyioB). [lepemaroTcss B mutajiieM Oaiite
perucrpa.

Word — B muanaszone ot 0 10 65 535 (16 ABOUYHBIX pa3psaoB).

Int — 3HakoBOE 11€710€ YnCIo B quamnazone oT —32 768 mo 32 767 (16 ABOMYHBIX pa3psioB).

Crapmmii — 16-i pa3psn onpeznensier 3Hak yucna (0 — monoxxuTensHoe, 1| — OoTpUIaTeTbHOE).
Crapmuii 6aiiT mepena€rcs B crapiieM OaiTe perucrtpa, MIaAIMIKK B mMiaameM Oaiite (MO cTaHaapTy
Modbus).

Float — uncio ¢ maBaromei Toukoii B quamasone ot 1,5x107% no 3,4x10% (32 nBOWYHBIX pa3psa).
CootBeTcTBYeT MexayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHOI mepenaroTcs OT CTapuiero K MIajIieMy, T.e. MEpBbI mepenaBaeMblii OalT
COJIEPUT MOKA3aTelb CTENEHU YUCIIa, CAEAYIOMINN — cTapiinii 0allT MaHTUCCHI, 3aT€M, COOTBETCTBEHHO
— cpeaHui u Miaamuii 6aiThl MAHTHUCCHI.

[Ipumep:

OTBeT NOAYMHEHHOTO YCTPOUCTBA ¢ apecoM | Ha KoMaH 1y uTeHus epeMenHoi tumna float (nmerormeit
JecaTHIHOE 3HaueHue paBHoe Munyc 15,94 i C17F0A3D (float)) Haxomsiieiicst B peructpe 0x07.

HUms nons 3nauenue
AJlpec TOTIYMHEHHOTO 0x01
OyHKIUS 0x03
Cuyétyuk 6auT 0x04
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Hannble (peructp 0x07) ct. OaiT
Hannsle (peructp 0x07) mi. OalT
Hannble (peructp 0x08) ct. OaifT
Hanusie (peructp 0x08) mir. 6aiit
KontponsHas cymma cT. 6aiT
KonTponbHast cymma mut. 6aift

9 Onucanue KOMaH

9.1 Onmnucanue peructpoB npeodpazonatens Bepcuu 2.0

0xC1
Ox7F
Ox0A
0x3D
0x31
0x66

[Tponomxenue npunoxenus K

9.1.1 Onucanue perucTpoB, NOCTYIHBIX 0 YTEHHIO U 3alMCH, COXPAHIEMBIX B SHEPTrOHE3aBHCUMON

namsTH, npuBeaeHo B Tabmnuie K.12
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Taonuunoa K.12— Peructpsl, 10CTymHbIE IO YTEHHUIO U 3AIMCH, COXPAHSIEMBbIC B SHEPTOHE3aBUCHUMOM

[Tponomxenue npunoxenus K

MaMsTH
Adpec Anpec Gaiita Onucanue U TOMyCTUMOE 3HaUYCHHE OaliTa
peructpa
UYacrora npeodpazosanmst AL
Crapuunit 08T
Oaiit 1-16I'n
0000h 232 I
Muaamuit Agnpec ycrpoiicta B unTepdeiice cszu (01h...FFh)
Oaift
Crapummii Howmep BHyTpeHHEr0 1rana3oHa
Oaiit (n71s MHOTOIMANIa30HHBIX )
Pa3MepHOCTH BBIXO/IHOM BETMUYUHbI
— 0 — % ot BepxHeTo npeena n3MepeHH
-1—Tla
0001h N 2 «Ila
6aJ1;ITH —3—Mila
— 4 — xrc/cm?
— 5 — MMHQ (MWIIMMETpPBI PTYTHOTO CTOJI0A)
— 6 — MH20 (MeTpsl BogHOTO CTOI0a)
— 7" — eJMHMIIBI I0JTb30BATEIS
[Mocrosunas nemndupopanus. 3HaueHus 0 —4,
0" — Ge3 nemMrnpupoBaHuUs; 1 —a=0,5; 2—a=0,9;
3—a=095 4—a=098
Crapuit Sout_n = Soutn-1 ¥+ In* (1 - a)
OaiiT
0002h rzie Sout n — 3HaYEHHE BBIXOAHOTO CUT'HAJA N IIMKJIIA;
Sout_n-1 — 3HaUEHUE BBIXOJIHOTO cUrHaNa N-1 1uKia;
In — M3MepeHHoe 3HaueHHe N HUKIIA;
0. — Ko urmeHT buabTpa.
Mutaammi
Gaiir Pe3zeps
CkopocTb 00MeHa 1o JTMHHUH CBSI3U, 00/1:
Crapmuit 0—1200; 1— 2400; 2 — 4800;
Oaiit 3°—9600; 4—19200; 5 — 38400;
6 — 57600, 7 — 115200
0003h :
[Tapurer
Mnaamuit 0" — 4eTHOCTH
Oaift 1 — HeueTHOCTH
2 — OTCYTCTBHE NApUTETa, 2 CTONOBHIX OHTa
0004h Peseps
000Fh P

* v
3Ha‘ICHI/I${, YCTAHABJIMBACMBIC IIPU HCKOPPCKTHOU 3aIIMCHU B PCTUCTP
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9.1.2 Onucanue peructpoB O3V, MOCTYIHBIX 110 YTCHHUIO U 3aIHCH, TTpuBeieHo B Tabimie K.13.

Taonuuna K.13— Peructpst O3V, nocTynHple IO YTEHUIO U 3aIIUCH

Anpec Anpec .
AP D Omnucanne u JOMyCTHMOE 3HaYeHHe Oaifta
perucTtpa Oaiita
0010h 001Bh Pesepn
001Ch 001Dh BenmuuHa kKoppekiun napaMeTpa (4uciio ¢ TIaBaromiei 3amsToi)
001Eh Peszeps
001 — ycTaHOBKa HIDKHETO 3HAYCHHS PABHBIM HYIIIO;
003 — koppekuus HIKHEro 3HaueHus, B % o BIIU, na Benuuuny,
panee 3anucannyo o aapecy 001Ch...001Dh;
. 004 — ycTaHoBKa BepxHero 3HaueHus1, coorsercrBytomiero 100 %
Crapummiit
001Fh . BIIH,;
Oaiir .
008 — 3amyck u3MepeHuii;
00Ch — koppekuus BepxHero 3HaueHus, B % o BIIU, Ha Bennuuny,
panee 3anucannyo 1o aapecy 001Ch...001Dh;
< 010h — Bo3BpaIcHHE 3aBOJICKUX HACTPOEK
Anpec Anpec .
AP 4 Omnucanue u JOMyCcTUMOE 3HaYeHue Oaiita
perucTtpa Oaiita
[ToBTopHas nHUIMANKM3aUus qaT4uka. 3anuck Oaiira 005Ah npuBenér k
VT — cOpoCy MUKPOKOHTPOJIIEPA, TIOCIIE YeTO 3HaueHne Oy1eT OOHYJICHO.
001Fh 6a171TH Komanna ucrnonp3yercs ocie U3MEHEHUs PErUCTPOB, PACIOI0KEHHBIX
o axpecam 000h...00Fh, st Toro, 4To0bI 3anucanHas HHGOpPMALUS
o0OpabaTbiBajiachk MUKPOKOHTPOJLIEPOM (6€3 BBIKJIIOUEHUS] TUTAHMS)

9.1.3 Omnucanue peructpoB O3V, 10CTyNHBIX MO YTEHHIO, TpUBEAeHO B Tabuuie K.14.

Tao6nuna K.14 — Peructpet O3V, 1ocTynHble 0 YTEHUIO

Adpec Anpec OGaiita Onucanue U JOMYCTUMOE 3HaUYCHHE OaiTa
perucrpa

0020h Crapuuii 6ait Kon ycrpoticta. 3Hauenue 11h
Munanmmmii 6aiT 3aBoJICKOIl HOMEp YCTPOICTBA, CTApPIIUK OANT
Crapmuii 6aifT 3aB0OJICKOIl HOMEp YCTPOICTBa, CpeTHUN OANT

0021h 3aBO/ICKOM HOMEp YCTpOICTBa, MIAALINI GaiT
Munanmmii 6aiT 3aBOJICKOI HOMEp yCTPOMCTBA BEIYUCIISIETCS IO (hopmyIie:

N = 65536 xHi+256xMID+Lo

0022h Crapmuii 6aifT Bepcus 10, kog ASCII, mepsblii cuMBOI
Minaammi 6anT Bepcus 10, kox ASCII, BTopoii cumBoa

0023h Crapuuii 6aiT Bepcus I10, kox ASCII, tpetuii cumMBoa

Munamammii 6ait

Bepcus 110, kox ASCII, ueTBEpThIii cMBOJ

0024h... 0025h

Co crapurero 6aita

Bepxnwuii npenen nzmepenus, [1a (uucio c muaBaromiei 3ansToii)

0026h

Crapmuii 6aiT

Peructp craryca.

— 0 — nmaTuuk paboTaeT HOpMaIbHO

— 1 — nmeperpy3ka no gasienwuto (6oxee 120 % BITN)
DTOT perucTp Takke MOKHO IPOYUTaTh KoMaHa0i 07h

Munammmii 6ait

00h — usmepennii Het, 08h — uayT U3mepenus, 10h — uzmepenus
3aBEPLICHBI

0027h...0028h

Co crapmrero 6aiita

3HaueHUEe BBIXOJHOTO CHUTHaja B YCTAHOBJICHHBIX EIUHUIAX
(4ucIo ¢ mIaBaronIei 3amsiTom)

0029h... 002Ah

3HadyeHue TeMIepaTypbl U3MepseMoii cpeibl (YMCIIO C TIaBaroIien
3arsTom)

002Bh... 002Ch

Pesepn
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9.2 ®opwmar Bepcuu 110

Bepcus 2.0 0x20 0x32 0x30 0x20
9.2.1 Ipeob6pazoBanue uncia popmara 1EEE754 B mecATUYHBIN BUJ OCYIIECTBISETCS CIICTYIOIIHM
oOpa3zom:

1) Coxpanenue crapuiero Outa 1 6aiiTa (3Haka 4yucia);
2) Caur 1-ro u 2-ro 6aiiToB Ha | MO3MLMIO BIEBO JAJIS MOTYYeHUs B 1-M OaiiTe mokas3arens CTENeHH;
3) Capur 2-ro Oaiita BripaBo Ha 1 OUT ¢ YCTAHOBKOM cTapIiero OuTa;
4) IIpeobpazoBanue 2—4 6AUTOB B LIENOC
Baiit 2 X 65536 + Baiit 3 x 256 + baiit 4;
5) YMHOXKeHue MoTy4eHHO!H BeTnYrHbI Ha 2 B creneHu (0aiit 1-150) 1 BoccTaHOBICHHE 3HAKA YUCIIA.

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

9.3 Orpanuuenust ”HGOPMAIIMOHHOTO OOMEHa

9.3.1 IIpeoOpa3oBareny oOeCIeUMBAIOT Tay3y IIepe] HadajJoM OTBETa HE MeHee 3,5 Oaut s
ckopocTteit oomena 1,2—19,2 k6o wnu 1,75 mc ansa ckopocteit 38,4—-115,2 k6ox.

9.3.2 MakcuManbHOE KOJIMYECTBO PETUCTPOB I OAHOW omnepanuu 9reHus — 8 (16 6aidToB); 3amucu
— 4 (8 GaiiToB).

9.4 Anroputm pabOTHI C JATYMKOM MOHMKEHHOTO SHEPTOTIOTPEOICHHS

9.4.1 3anuck komanaoit 0X10 3nauenue 0X0800 B komanaHOE cioBo (aapec MODBUS Ox1F);
9.4.2 Oxwuganwne 65 mc;
9.4.3 Omnpoc xomannoii 0X03 peructpa craryca (agpec MODBUS 0x26);

[TonyuuB oTBeT Ha koMaHy 0X03 cTaryca, mpoaHaTU3UPYUTE €TO.
Tabnuna K.15. Aranu3 3HaueHWi OMTOB B cTapiieM OaifTe craryca

bur4 | bur3 Pesynprar
0 0 W3mepennit He OBUIO, TOBTOPUTH anroput™ ¢ 1. 9.4.1 (ecmu curyanms
TIOBTOPSIETCSI MOJIPSI/L TPU Pa3a, IaTYMK HEUCTIPABEH).
0 1 Uepes 25 Mc TOBTOPUTH AJITOPUTM C T1. 9.4.3;
nepexoaum 1. 9.4.4.
1 0 N3mepenHus 3aBepiieHbl

Ecau npounTan Toapko cratyc (1 cioBo mo agpecy 0X26), TO €ro COCTOSIHUE HE U3MEHUTCS.
Ecau npu sTom npounTansl qanHele (3 cinosa ¢ agpeca 0X26 unu 2 cioBa ¢ aapeca 0X27), To
cTaTtyc npuHuMaeT 3HaueHue () — «u3MepeHuit He ObLIoN.

9.4.4 Cuwuratb 3HaueHue P (anpec MODBUS 0x27) komanmoii 0x03.

9/080920
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