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Hacrosiiee pykoBoJICTBO MO 3KcCIUTyaTtanuu (ganee PO) npenHazHauyeHo ISl U3yUYEHUs
npeoOpazoBarenell M3MEPUTENBHBIX I TepMonpeoOpaszoBarenei conporusienus [IM TC-H
(mamee mO TEKCTy — MpeoOpa3oBaTesid) CONEPKUT TEXHUYECKHE JIaHHbBIE, OIHMCAHHE
YCTPOMCTBA U MPHUHIUIA JIEUCTBUSA, a TaKXKE CBEJICHUS, HEOOXOIUMbIC JIsi MPaBUIBHON
AKCIUTyaTalluy mpeoOpa3oBaTelieH.

[lepeuens THIIA, Ha KOTOpblE AaHBl CCBUIKM B HactosiiemM PD, mnpuBeneH B
IPUIOKEHUH b.

[Tpumep 3ammcu oO0O3HAauUeHUs NpeoOpa3oBaTeNss NpU 3aKa3e W B JAPyrou
JOKYMEHTAIUH:

[MN TC-H — Pt100 (0=0,00385)—(0 — 150) °C-0,25% TVY BY 300044107.012 — 2019,
YTO O3HAYaerT:

npeoOpa3zoBaTelb U3MEPUTENBHBIN ISl TEpMOIIpeoOpa3oBaTeaeii CONPOTUBICHUS
11 TC-H npenna3nayen:
Uist paOOThl C IUIATHHOBBIM TEPMONPEOOPA30BATENEM CONPOTUBIEHUS C HOMHHAJIBHON
cratuueckoil xapakrepuctukod (HCX) Pt100 wu TtemneparypHbiM KO3(h(GUIMEHTOM
Tepmonpeoopaszoparens 0=0,00385 °C™! B quanaszone usmepseMsix Temmeparyp 0 — 150 °C,

ocHoBHas norpemHocTs 0,25%, BbITyCcKaeTCs M0 TEXHUYECKUM YCIOBUSIM
TY BY 300044107.012 — 2019.

I'apanTuu M3roToBUTEIS

W3roToBuTenb TrapaHTUpPYeT KayecTBO M COOTBETCTBHE  IpeoOpa3zoBaresnei
TpeboBaHusaM TexHudeckux yciouit TY BY 300044107.012-2019 npu cobmroaeHuun
noTpeOUTeNIeM YCIOBUU TPAaHCIOPTUPOBAHUS, XPaHEHMs, MOHTaXka M OKCIUTyaTalluw,
YCTAHOBJIEHHBIX B pyKOBOJCTBE 10 3kcrutyatauuu THB.408749.001 PO.

8.2 'apaHTuUIHBIN CPOK KCIUTyaTaluu rnpeodpaszopareneii — 18 MecsiieB co IHS BBOAA
B JKCIUTyaTaluIo.

8.3 TapanTuiiHbId CPOK XpaHEHHUs IpeoOpa3oBaresied — 6 MecslEeB C MOMEHTa
u3rotoBseHus. [IpeBbllieHne yCTaHOBIEHHOTO TapaHTUMHOIO CPOKA XpPaHEHUsI BKIIFOUAETCS
B FapaHTUHHBIN CPOK IKCILTYATALUU.

N3roroButelib He HECET FrapAaHTUMHBIX 00A3aTEIBCTB B CIACAYIONIUX CIydasiX:

- OTCYTCTBYET MACHOPT Ha U3JEIHE;

- U3JIeNIie UMEET MEXaHUYECKHE MTOBPEKICHUS;

- U3JEIUE XPAHWIOCh, TPAHCIOPTUPOBAIOCH, MOHTUPOBAIOCHh M IKCILTYaTUPOBAIOCH
C HapylleHHeM TpeOOBaHUM AKCILTyaTallMOHHOM JTIOKYMEHTAI[UU Ha U3JIEIIU¢E;

- OTCYTCTBYET WJIM MOBPEXkKJEHA MIOMOa C MOBEPUTEIILHBIM KJICHMOM;

- U3JIeNIMEe MOBEPTajoCch HECAHKIIMOHUPOBAHHOM pa30opke K 10paboTKe.
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1 Onucanue u padora

1.1 Ha3znayenue usgeans

[IpeoOpazoBaTenu u3MepuTeIbHbIE JJIs TepMOMIpeoOpa3oBareieil COMPOTUBICHUS
[IN1 TC-H mpeanasHadeHbl A1 HEMPEPHIBHOTO, MPOMOPIIMOHAIBLHOTO MPeoOpa3oBaHUs
3HaYEHUS]  CONpPOTUBJIEHMS  MEOHBIX M  IJIaTHHOBBIX  TepMOIpeoOpazoBaTenei
COMPOTHUBJICHUS C HOMHUHAIBHOM CTAaTUYECKOW XapaKTEPUCTUKOW MpeoOpa3oBaHUS I10
I'OCT 6651 B yHu(pUIIMpOBaHHBIN TOKOBBIN BBIXOAHON cuTHAN 4-20 MA.

[IpeoOpa3oBarenn NpPUMEHSAIOTCS B COCTaBe TepMollpeoOpas3oBaresield B mpuOopax
y4deTa, B CUCTEMax KOHTPOJIS U aBTOMaTHYECKOr0 PEryJIMPOBaHUS PA3IMYHOIO Ha3HAUYCHHS.

[To ycTOWYMBOCTH K KIMMATHYECKHM BO3JIEHCTBUSAM MpPeoOpazoBaTENM OTHOCSATCS K
rpynne ucnoigHenus C4 I'OCT 12997 wm npeagHa3HaueHbl Uil JKCILTyaTalud IIpU
TeMneparype okpykaroiiero Bo3ayxa ot Munyc 40 °C no mmoc 70 °C, 1 OTHOCUTEIBbHOM
BIaxHoctH 95 % npu temrepatype 35 °C 6e3 KOHeHCAIlUN BIIaTH.

[IpeoOpa3zoBarenu  OTHOCATCS K  HEBOCCTAHABIMBAEMBIM,  OJHOKAHAJIbHBIM,
0JIHO()YHKIIMOHAJIbHBIM U3/IEHSIM.

1.2 Texnn4yeckue XapaKTePUCTUKHU

1.2.1 IIpeoOpa3oBaTenu yCTOWYUBBI K BO3JCHCTBUIO TeMIEpaTypbl OKPY>KarOIIETro
Bo3ayxa ot Munyc 40 °C go mmoc 70 °C.

1.2.2 TlpeoOpa3oBarenn YCTOMYMBBI K BO3JIEUCTBUIO BIJIA)KHOCTU OKPYKAIOIIETO
Bo3ayxa 95 % npu temneparype 35 °C 0e3 KOHIeHC AU BJIary.

1.2.3 TIpeoOpa3zoBaTenu Mo 3alIMIIEHHOCTH OT BO3ACHCTBHUS OKpPYXaIOLIEH Cpelbl U
OT CONPUKOCHOBEHHMSI NEPCOHANa C TOKOBEIYUIMMHU YacTsIMu cOOTBeTCTBYIOT IP 54 mo
I'OCT 14254.

1.2.4 MeTpoJioruueckue XapakTepUCTUKH

1.2.4.1 IIpeoOpa3oBarenu HMMEIOT JMHEHHO BO3PACTAIOIIYIO XapaKTEPUCTUKY
BBIXO/IHOTO CUTHAJIa O OTHOIIEHUIO K U3MEPSeMON TeMIepaType.

1.2.4.2 Tlpenen [omyckaeMoOil OCHOBHOM MPUBEJEHHOM MOrpemHOCTH (Kiacc
TOYHOCTH) npeoOpazoarteneit He 6onee 0,1; 0,25.

1.2.3.3 Bapuammsi BbIXOJHOTO CcuUTHajia mpeoOpa3oBateneii He Oosee 0,5 mpenena
JIOITYCKaeMOM OCHOBHOM MOTPEITHOCTH 110 a0COIOTHON BETHUMHE.

1.2.4.4 Bpemsi  ycraHoBienuss ~ pabodero  pexuma — npeoOpazoBareleit
(mpenBapuTENbHBIN Iporpes) He Oosiee 30 MUH.

1.2.4.5 TIlpemen gomyckaeMoll JOMOJHUTEIBHOW MOTPEIIHOCTH, BBI3BAHHOMN
U3MEHEHHEM TeMIIepaTypbl OKPY’KaIOIIEro BO3JyXa OT HOpPMaldbHOM A0 J00OH
TEeMIlepaTypbl B Tmpenenax pabouux temrepaTyp Ha Kaxzasie 10 °C  usMmeHeHUs
TEMIIEPATYPhI, HE MPEBBIIIACT Mpejieia JOMyCKaeMO OCHOBHOM MOTPEITHOCTH.
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1.2.4.6 Tlpenen nomyckaemoil AOMOJMHHUTENBHON MOTPEIIHOCTH IMpeoOpa3zoBarTesei,
BBI3BAHHOUM BO3/IEMCTBUEM MOBBIIICHHONW BIAXKHOCTH B Pab04YMX YCIOBUSIX MPUMEHEHHS,
He Oonee 0,5 mpeaena 1omycKaeMoil OCHOBHOM MOTPEITHOCTH.

1.2.4.7 Ilpegen pomyckaemMoil JOMOJHHUTENIbHOW MOrPEIIHOCTH IMpeoOpa3oBaTeseH,
BBI3BAaHHOM BO3JIEWCTBHUEM MOCTOSHHBIX MAarHUTHBIX MOJIEH U (MJIM) TIEPEMEHHBIX MOJeH
CeTEeBOM 4acTOThl HampspkeHHOCThIO 10 400 A/M, He Oonee 0,5 mpenena JomycKaeMou
OCHOBHOM MOTPEIIHOCTH.

1.2.4.8 Tlpengen momyckaemMoil MOMOJHHUTEIHHOW MOTPEIIHOCTH TMpeoOpa3oBaTeseH,
BBI3BAHHOH OTKJIOHEHHEM HampsbkeHus mutanus ot 12 B go 36 B, we 6omee 0,5 npenena
JIOIyCKAa€MOW OCHOBHOM MOTPENTHOCTH.

1.2.4.9 Tlpenen momyckaemMoul TOTOJHHUTENIHHOW IMOTPEIIHOCTH TMpeoOpa3oBaTeseH,
BBI3BAHHON OTKJIOHEHHWEM HArpy304YHbIX CONPOTUBJICHUM OT MPEAEIbHOTO 3HAYCHHS Ha
munyc 25%, e 6osee 0,5 npenena 10MycKaeMOl OCHOBHOU MOTPEIIHOCTH.

1.2.5 BXoagHbl€ ¥ BBIXOJHBIC CUTHAJIBI

1.2.5.1 Tun u oOo3HayeHWE HOMHUHAIBHOHN cTaTmdeckoil xapakrtepuctuku (HCX)
BxojHoro curnana no 'OCT 6651, ko3 duuueHTt Tepmonpeodpa3oBaresiss CONPOTUBICHUS
o, AMaNa3oH MU3MEPEHHI BXOJHOTO CUTHaja, JUANa30H U3MEHEHUN BBIXOJHOTO CHUTHAla
JUTsl peoOpaszoBatenield JOMKHbBI COOTBETCTBOBAThH Tabuiie 1.

Tabnuua 1
yana3oH [Ipenenst
Tun Tun u HCX A P .
. | mormyckaeMoit
npeoOpa3oBa|  BXOJIHOIO U3MEHEHU I .
. OCHOBHOM
TeNs CHUTHAaJA T0 U3MEPEHUI BXOJHOTO | BBIXOIHOI'O .
. TIPUBEICHHOM
m3meputens | ['OCT 6651- curnana, °C CUTHAJA,
MOTPEIIHOCTH
HOI'0 2009 MA o
('YBLIX), Yo

mezubie TC | o1 Munyc 50 o mwiroc 100
(50M, 100M)
¢ a=0.00428 °C-!| OT MHHYC 50 no troc 160

m1aTuHoBBIE TC
(1001T) ot muHyc 50 1o mmroc 400

IIU TC-H |c o=0,00391 °C"! 4-20 +0,10; £ 0,25

oT MmuHyc 50 o mroc 500
ot 0 go mwroc 50

mratuHoBbIe TC
(Pt50, Pt100,

Pt500, Pt1000) |—°L-00 wtioc 100
co=0 60385 oC+! ot 0 go mmroc 200

ot 0 1o mroc 500
IIpumeuanue: Ilo  TpeOoBaHMIO  3aKa3uyWka  BO3MOXXHO  HM3TOTOBJICHHE
npeoOpa3oBaTeeii ¢ aUANa30HOM H3MEPEHHS TeMIIepaTyphl BHYTPH YKa3aHHBIX
JIMAra30HoB, HO TIPU ATOM JOJIKHO BBITIONHATHCS yclioBHE: (273 + t °Crmax)/(273 + t
°Ciin) > 1,19.
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1.2.5.2 Beixonnoit curaan: IloctossHHEbI TOK 4...20 MA.

1.2.5.3 3navyeHue myJibcalliy BBIXOJIHOT'O CHTHaja mpeoOpasoBateneil He Oosee 15
MB npu conportusnennn Harpysku 250 Om.

1.2.5.4 BpeMms ycTaHOBIEHHS BBIXOJHOTO CHUTHajia TpeoOpaszoBaTeneil (Bpems, B
TEYEHWE KOTOPOIr0 BBIXOJHOM CHTrHajd mpeoOpa3oBareneil BXOAUT B 30HY Ipeaena
JOMYCKaeMOW OCHOBHOM MOTPEIIHOCTH) JOJKHO OBITh HE Ooiee 1 c.

1.2.6 MakcuMallbHOE CONPOTHBIIEHUE HArpy3ku RH max, BKJIIOYas CONPOTUBIICHHE
COCMHUTEIBHBIX MPOBOJIOB, B 3aBUCHUMOCTH OT HampspkeHust nutanus Unut He Oosee
CONPOTHUBJIEHUS, ONPEAEISIEMOr0 1Mo (hopmyJie:

Ru max = (Unut-10)/0,02, rae:

Ru max — makcumasnbHO€E conpoTuBiieHre Harpy3ku (Om);

Unut — HanpspkeHue nutanus npeodpaszopatens (B).

1.2.7 Ilutanue npeoOpa3zoBareeil OCYIIECTBIAECTCS OT HICTOYHUKA TTOCTOSIHHOTO TOKA.
Hanpsixkenne nutanusa Unut = ot 12 1o 36 B. HomunaneHoe HanpspkeHue nutanus 24 B.

1.2.8 UW3meputenbHbIi  TOK, TMPOTEKAIOMUNA dYepe3  TepMoIpeoOpa3oBaTeib
CONPOTHUBJICHUS HE MPEBBIIIAECT:

2,0 MA — st TepmornipeoOpazoBareneit ¢ Ro = 50 Owm;

1,0 MA — nist TepmonpeoOpazoBateneii ¢ Ro = 100 Owm;

0,2 MA — s TepmonpeoOpazoBareneit ¢ Ro = 500 Owm;

0,1 MA — s TepmornipeoOpazoBareneii ¢ Ro = 1000 Om.

1.2.9 MomHocTh, noTpedasemas npeodpazoBareisimu, He 6osee 0,9 BT.

1.2.10 DnexTpuueckoe CONPOTUBJIEHUE M3OSALMU MEXKAY BCEMH IEMAMU
npeoOpa3oBaTeisl U KOPIYCOM, M MEXAy LEnsMU IpeoOpa3oBarens, NMpU TeMIIepaTrype
okpy>xaromero Bozayxa (25 = 10) °C u oTrHocuTenbHOUW BiaxkHOCTH HEe Oonee 80 %,
OJKHO OBITh HE MeHee 100 MOwm.

1.2.11 Dnexktpuueckass H30JSIUS MEXIy BCEMH IEMsMU TpeoOpa3oBareis Hu
KOPILyCOM, U MEXIy LEeNsIMHU NpeoOpa3zoBaTelis MPU TEMIIEPATypPe OKPYKAIOIIEr0 BO3/1yXa
(25 £ 10) °C u orHOCHTENnHHOUW BiIaXHOCTH HE Oosee 80 %, MODKHA BBIIEPKUBATH B
TeueHrne | MUH BO3JCHCTBUE HCHBITATEILHOTO TIEPEMEHHOro HamnpsbkeHuss 250 B
cUHycouaanbHou hopmbl yactoToi 50 I'm.

1.2.12 TlpeoOpasoBareni COXpPaHSIOT CBOM XapakKTEPUCTUKU IPU BO3IACHCTBMM HA HUX
VHJTyCTPHATIBHBIX PaJIOTIOMEX, HE MPEBBIIAIOIIMX HOpM, TpexycMoTpeHHbIX B I OCT P MOK 61326-1,
Y OTHOCSTCS] K TEXHUUECKUM CpeJIcTBaM rpymibl b, kputepuil GyHKIIMOHUpPOBaHUS A.

1.2.13 VYpoBensb paavonoMex OT MpeoOpa3oBaresield COOTBETCTBYET TpeOOBaHUSIM
I'OCT P M3BK 61326-1.

1.2.14 JTonyckaemsble neperpy3Ku

1.2.14.1 IIpeoOpazoBarenu BeIACPKUBAIOT 0€3 MOBPEXKICHUHN B TeueHrue 30 MUH:

- KOPOTKOE 3aMbIKaHHUE B LIENU HATPY3KU;

- pa3pblB U KOPOTKOE 3aMblKaHHWE BXOJHBIX Ilened (Ipu paspbiBe BXOJTHON IeNU
BBIXOJHOM TOK HE Ooiiee 24 MA);

THHUB. 408749.001 P2 6
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1.2.14.2 TabapuTHble U TNPUCOCIUHUTEIIBHBIE pa3Mepbl IpeodpazoBaresne
COOTBETCTBYIOT YKa3aHHBIM B MPUJIOKEHUU A.

1.2.14.3 Macca npeoGpa3zoBareiieit 1omkHa ObITh He 60mee 0,1 Kr.

1.2.15 ITapameTpbl HAJEKHOCTH

1.2.15.1 Cpenusis HapaOoTka Ha OTKa3 IpeoOpa3oBareie ¢ y4eTOM TEXHHUYECKOTO
0OCITy>KUBaHHUS, PETJIAMEHTUPYEMOTO PYyKOBOJICTBOM Tio skcrutyararin THHB.408749.001 PO,
cocranisiet 65000 u.

1.2.15.2 Cpennuii cpok ciry k0561 ipeoOpazoBareieii He meHee 10 er.

1.3 CocraB u3nesus
1.3.1 TIpeoGpa3oBaTenb COCTOMT W3 KOpITyca M JJIEKTPOHHOTO IpeoOpa3zoBarers,
pPa3MEIIEHHOTO Ha TIEYaTHOM TIjIaTe.

1.4 YcerpoiicTBo M padoTa

1.4.1 [IpeobpazoBarenu YCTaHaBIIUBAIOTCA Ha KJIEMMBbI KopIryca
TepmonpeodpaszoBareinsa conpotuBieHus (TC) u moakIOYaTCs K UCTOYHUKY MUTAHUS 110
JIBYXIPOBOJHON CXEME MOCIEA0BATENIbHO C HAIPy3KOM.

1.4.2 Ilpunuun aeicTBus mpeoOpazoBaTeisi OCHOBAH HAa HOPMHPOBAHUU BXOIHBIX
CUTHAJIOB, TOAy4YaeMbIXx OT mnepBudyHOoro TC, yCulIeHHH TOJIYyYEHHBIX CHUTHAJIOB,
JVHEApU3alMA  XapaKTepUCTUKU TnepBuyHoro TC uw  jganpHEWMIIEM  aHAJIOrOBOM
npeoOpa3oBaHUM B CTaHJAPTHBIN YHUMUIIMPOBAHHBINM CHUTHAlI TOKa € oOOecreyeHueMm
HEO0OXO0IMMOMN Harpy304HOM CIIOCOOHOCTH.

[[IuHBl BBIXOJHOTO TOKa MpeoOpa3oBaTelsi COBMEIICHBI C IIMHAMU HAMPSKEHUS
nutanus. B npeoOGpa3oBarene mpuMeHeHa IBYXIIPOBOIHAS CXEeMa COSUHEHUS.

1.4.3 TlpeoOpa3oBaTenu MPEACTABISAIOT COOOM KOHCTPYKIIMIO, COCTOSIIYIO U3
NEYaTHOM IUIaThl C KOMIUIEKTYIOIIMMH 3JIEMEHTaMHU, pPa3MEIICHHYI0 B KOpIIyce U3
NOJIMAMUJA U HEPEMOHTOIPUTO/THBI.
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1.5 MapkupoBKa u JioMOMpoOBaHue

1.5.1 Ha Oupke, nmpuxkperuyieHHON K MpeoOpa3oBaTelto, WM HEMOCPEICTBEHHO Ha
Kopmyce rpeoOpa3oBaTesisi HAHECEHBI CIEAYIONINe 3HAKU U HAJIITUCH:

- TOBApPHBIN 3HAK U3TOTOBUTEIS U/WJIM HAUMEHOBAHUE U3TOTOBUTEIIS;

- 3HaK ['ocy1apCTBEHHOr0O peecTpa B COOTBETCTBUM C IMOCTAaHOBIEHUEM ['occTaniapra
PB 20.04.2021 r. Ne 38;

- KpaTKo€ HaMMEHOBaHHE MPEe0Opa3oBaTes;

- THII TEPMOTIPE0Opa3oBaTeIsi COMNPOTUBIICHNUS, 0, TUAMTA30H U3MEPEHUS TEMIIEPATYPHI,

- IPEAEIbl T0IyCKaeMON OCHOBHOM NOTPEIIHOCTH;

- BBIXOJIHOM CHTHAJ;

- HOPSIAKOBBIM HOMED 10 CUCTEME HyMEPALIMU U3TOTOBUTETIS,

- TOJl BBIITYCKa.

1.5.2 MapkupoBKa TpaHCIOPTHOM Taphl qosnkHa coaepxarh no ['OCT 14192:

- MAHUMYJISIHAOHHBIC 3HAKU «XPpYNKOe», «OcTopoxkHO», «Bepx», «bepeub OT BIarmy;

- OCHOBHBIE, IOMOJIHUTEIbHBIE U HH()OPMAIIMOHHBIE HAJIITHUCH.

1.5.3 MapkupoBKa TpPaHCIIOPTHOW Taphl MPU MOCTABKE Ha SKCHOPT AOHKHA OBITh
BBIIIOJTHEHA HA S3BIKE, YKa3aHHOM B JIOTOBOPE.

1.5.4 TIlpeoOpazoBatenb He IIoMOupyeTcs. 3HAK TIOBEPKH HAHOCHTCS Ha
CBHJIETEJILCTBO O MOBEPKE U (WJIK) B MACHOPT.

2 UcnoJb30BaHue MO HA3ZHAYECHHUIO

2.1 IloaroroBka u3aeJus K UCIMOJIb30BAHUIO

2.1.1 Mepni O6e30macHOCTH

2.1.1.1 Dxcrutyarauus U OOCITy>KMBaHHME MPeoOpa3oBaTesl JAOHKHBI MPOU3BOAUTHCS
JMAMU, U3YYUBIIUMHU HACTOSIIEE PYKOBOJACTBO IO SKCILTyaTall|H.

2.1.1.2 Tlo criocoOy 3amMThl YEJIOBEKA OT MOPAXKEHUS DJICKTPUUECKUM TOKOM
npeobpazoBarens coorBercTByeT kiaccy Il mo T'OCT 12.2.007.0-75. Ilpm
OKCIUTyaTalliu, TEXHUYECKOM OOCIyXKMBaHWM U TIOBEpKe mpeoOpazoBaTelis
HE0OX0IMMO coO0JIro1aTh TpedoBanus ykazanHoro THITA.

2.1.1.3 Iloakmrouenue npeodpazoBaTenss K AJCKTPUUECKOM CXEME U OTKIIIOYCHUE
€ro JOJKHO MPOUCXOJIUTH MIPHU BBIKIIOUYEHHOM ITUTAHUH.

2.1.1.4 TIlpu okcrutyatanuu nOpeoOpa3oBaTesisi HEOOXOJAUMMO  BBINOJHATH
TpeboBaHMUsI 0€30MACHOCTH, WU3JIOKEHHBIE B JIOKYMEHTAIlMU Ha CPEACTBA U3MEPEHUS
1 000py/1I0BaHUE, B KOMIUIEKTE C KOTOPHIMHU OHH PadOTaloT.

2.1.1.5 BAITPEIIIAETCHAI:

- DKCIUTyaTHUpPOBaTh MpeoOpazoBaTeiib B YCIOBUSAX U PEXKUMAX, OTIUYAIOIIUXCS OT
YKa3aHHBIX B pa3jieie 2 HaCTOSIIETO PYKOBOJCTBA;

- IPOU3BOJUTH BHEIIHHUE MPUCOEAUHEHHS, HE OTKJIIOYMB HAIPSIKEHUE MUTAOLIECH

CCTHU.
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2.1.2 PacnakoBaTh mnpeoOpa3oBaTelib U MPOBECTH BHEUIHUH OCMOTp, IPH KOTOPOM
IPOBEPUThH:

- KOMIUIEKTHOCTB;

- COOTBETCTBHUE 3aBOJICKOI0 HOMEpa MpeoOpa3oBaTelisi yKa3aHHOMY B MACIOPTE;

- OTCYTCTBHUE KOPpPO3UU Ha KiIeMMax (IIpu OOHApYKEHUU CIEIAOB KOPPO3UH KIEMMBbI
3a4UCTUTD).

2.1.3 VYcranoBuTh mpeoOpazoBaTellb Ha KJIeMMaxX T'OJIOBKH TEPMOIPeoOpa3oBaTens,
peABAPUTEIBLHO TPOBEPUB MOISIPHOCTh U HA3HAYEHUE KIIEMM.

Ha nuneByto moBepxHOCTh IpeoOpazoBatTes (CM. MPUIOKEeHNE A) BbIBECHBI:

- xieMMbI «R» s moaximouenus TC;

- ki1emmbl «+U» u «—U» 1 NOAKIIOYEHUs W3MEPHUTENIbHOM Lenu (MCTOYHHKA
MUTaHUS U Harpy3Ku);

2.1.4 TloaxmtounTh Kabenu U3MEPUTENBHOM IIeMM K KJIEMMaM  TOJIOBKH
TepMoIpeoOpa3oBaTesisi COrjacHO MAapKUPOBKE Ha kopmyce mpeoOpaszoBatens [T TC-H
(cxeMa MOJKIIIOYEHUs NpuBeAeHa B npuiokeHuu B). Cedenust ki kabeneil He JOJIKHBI
npesbimarh 0,75 Mm% 3aduKcupoBaTh yKa3aHHblE KaOend Ha KJIEMMAx IPU MOMOLIM
MITATHBIX Ta€K TOJIOBKH, a TAKXKE B KAOEJIBbHOM BBOJIE TOJIOBKH C IMOMOIIbIO CAIIbBHUKOBOTO
YIUIOTHEHUS.

2.1.5 3aKkphITh KPBIIIKY TOJOBKHA TEPMOTPEOOpa30oBaTEIS.

2.1.6 CoOpaTh cxeMmy 2JIEKTPUUECKHUX MOAKIIOYECHUN U3EHS COTJIACHO PUCYHKY Bl,
KOHTPOJUPYS Ka4eCTBO YIUIOTHEHUS Kabenel B mTylepax.

BHUMAHMHUE:

- B KaueCcTBE€ HMCTOYHHUKA IHTAHUS PEKOMEHIYETCS MCIIOJb30BaTh JIMHEHHBIN
UCTOYHUK MUTAHUS;

- CONPOTUBJIEHME HArpy3Kd, ONpPEeNeNIEHHOE C Y4YETOM  BHYTPEHHErO
CONPOTHUBIIEHUS] MUWIMaMIiepMeTpa (CONMPOTUBIIEHUSI WIyHTA) M CONPOTHUBIICHUS
MOJBOASAIIMX MPOBOJOB, IOJKHO YIOBJIETBOPATh TpeOoBaHusaM 1. 1.2.6 HacTosiero
PYKOBOJCTBA.

2.1.7 Ilpm BbeIOOpE MecTa YCTAHOBKM Ha OOBEKTE HEOOXOAMMO YUHUTHIBATh
CclIeTyIoIlIee:

- MECTO YCTaHOBKM TepMolipeoOpa3oBarenell JODKHO olecneunBaTh yJI0OHBIE
YCIIOBUS 17151 OOCITYKMBaHUS U IEMOHTaXa;

- TeMmmeparypa M OTHOCUTEIbHAS BIIAXKHOCTb OKPYXKAIOLIEro BO3QyXa JIOJKHBI
COOTBETCTBOBATh 3HAYCHUSIM, YKa3aHHbIM B 11. 1.2.1, 1.2.2.

2.2 UcnoJjb30BaHue U31eJ1us

2.2.1 BKIIOYHATH UCTOYHUK NUTAHUS U OPOrpeTh npeodpa3zoBaTesnpb B TeueHue 15-30
MHHYT.

2.2.2 IIpeoOpa3zoBaTeiib TOTOB K padoTe.
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2.3 IIpoBepka U HACTPOIKA U3e/TUA

[TpoBepka u HacTpoiika (moACTpoiiKa), Mpyu HEOOXOAUMOCTH, OCYLIECTBISETCS Ha
HEYCTAHOBJIEHHOM B KJIEMMHYIO T'OJIOBKY T€pMOIPe0oOpa3oBaTelis u3Aeiuu.

Jns aToro cnenyer:

2.3.1 CoOpaTth cxeMy corjlacHO pUCYHKY B.2.

2.3.2 Ha mara3uHe CONPOTHUBIICHHI YCTAaHOBUTH CONPOTHUBIIEHUE, COOTBETCTBYIOIIEE
BBIXOJTHOMY TOKY MpeoOpa3oBaTesisi, paBHOMY 12 MA.

2.3.3 Bximounts nuTaHue mpeoopa3oBaTeris v MporpeTh Npeoopa3oBaTelih B TeUEHHUE 15 MUHYT.

2.3.4 BBIKITIOYNTH NMUTAHUE MPEOoOpa3oBaTesis U BKIIOYUTh €0 MPHU 000 HaKaTon
kHorke. [IpeoOpa3zoBarenb BOWJET B pEKUM HaCTPOUKHU.

2.3.5 KHonkamu «+» ¥ «-» NOACTPOUTH BBIXOJHOU TOK 12 MA.

2.3.6 Ha marazuHe CONPOTHBIICHHM YCTaHOBUTBH COIPOTHUBIIEHHE, COOTBETCTBYIOIEE
BBIXOJJHOMY TOKY IpeoOpa3oBarens, paBHoMy 4 MA. KHomkamMu «+» U «-» MOACTPOUTH
BBIXOJHOM TOK 4 MA.

2.3.7 Ha mara3zuHe CONPOTHBIICHHN YCTaHOBUTH COIPOTHUBIIEHUE, COOTBETCTBYIOIIEE
BBIXOJTHOMY TOKY mpeoOpa3oBarensi, paBHOMY 20 MA. KHONKaMH «+» U «-» MOACTPOUTH
BBIXOTHOU TOK 20 MA.

2.3.8 BeIkI104nTh TUTaAaHUE TIPEOOpa30BaTENs U BKIIOUUTD ero. [IpoBepuTh HACTpOHKY
npeoOpazoBaTelist U MpU HEOOX0IMMOCTH MOBTOPUTH. [IpeoOpa3oBarens roTos Kk padore.

3 Texun4ueckoe 00CayKMBaAHHUE U3/1eJTUS

3.1 O0mue ykazanus

3.1.1 IlIpeoOpa3zoBarenu B Mpolecce HKCIUTyaTallud HE TpeOyloT CIEUUaIbHOTO
TEXHUYECKOTO OOCITYyKHBaHUS MO MOAJAEPKAHUIO UX B pabOyeM COCTOSIHUM. DJIEKTPOHHAs
CcXeMa He COAEPKUT IEMEHTOB, MTOAJIEKALIUX PEMOHTY WJIU 3aMEHE.

3.1.2 Texnudeckoe oOCIyX)uBaHHE TMpeoOpa3oBareieil BKIOYaeT B ceds
npO(HIAKTUYECKUE OCMOTPBI U IEPUOJIUYECKYIO ITOBEPKY.

3.1.3 TIpeoOpa3oBateny, HalpapisieMble Ha NMEPUOJAMYECKYIO TOBEPKY JOJKHBI OBITh
YUCTBIMH U HE UMETh MTOBPEKACHUIA.

3.2 IlopsiiOK TEXHUYECKOI0 00CTyKMBAHUS

3.2.1 IlpodunakTuueckue OCMOTPBHI MPOBOJATCS B MOPSAKE, YCTAaHOBIEHHOM Ha
00BEKTax FKCILTyaTally Mpeodpa3oBaTeliei, HO He peXke OJJHOTO pa3a B TO/I.

3.2.2 [IpodunakTuyeckue OCMOTPHI 3aKJIFOYAIOTCS B CIIEIYIOLIEM:

- KOHTPOJIb COOJIIO/ICHHS] YCTIOBUH DKCIUTyaTallluu;

- KOHTPOJb  KauecTBa  DJJEKTPUYECKMX W  MEXaHWYECKHX  COEAUHEHUH
npeoOpa3oBaTeei, OTCYTCTBUS MOBPEKICHUN U KOPPO3UH;

3.2.3 I mpoduIaKTUYECKOro OCMOTpa Ipeodpa3oBaTesss He00X0IUMO:

a) OTKJIFOUNTH ITUTAOIIEE HAIIPSKEHUE;

0) IPOU3BECTH HAPYKHBIA OCMOTpP TEPMOIIPEOOpPaA30BATENSA, B KOTOPOM OH pa3MEIlEH,
YAAIUTh C KOPIyCa BETOUIBIO MbUIb, IPSI3b U BIATY;

B) OYMCTUTh OT MBUIM M TPSA3HM U CHATH C TEPMOIpPeoOpa3oBarTeisl KPBHIIIKY,
3aKPBIBAIOIIYIO BUHTOBBIE KIIEMMBbI;
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I) YIOAINTh TbUIb, TPs3b C KIEMM, YOCIUTBCS B OTCYTCTBHM MEXaHHYECKHX
MOBPEXKICHUN KOpITyca MpeoOpa3oBaTelisi, MPOBEPUTh 3aTHKKY TaeK KIEMM M KPEIUICHUS
npeoOpa3oBaTes;

1) TOCTaBUTh Ha MECTO KPBIIIIKY, 3aKPBHIBAIOIIYIO KJICMMHBIC 3aKUMBI;

¢) BKJIIOYUTH ITUTAIOMIEe HANIPSDKCHHE, YOSIUTHCS B UICIIPABHOCTH MPeoOpa3oBaTels;

) OOHapyXEHHBIC TIPH OCMOTPE HEIOCTAaTKH CJeAyeT HEMEIJECHHO YCTPaHUTh,
IKCILTyaTaIys mpeoOpa3oBaTeis ¢ MOBPEKISHUSIMHU U HEUCTIPABHOCTSIMH 3aMpeIacTCs.

3.2.4 Tlpu ocMoTpe U yxojie 3a mpeoOpazoBaTeeM He0OX0IUMO COOTIOAaTh MEPhI
0€3011aCHOCTH, YKa3aHHbBIC B pasjeie 2.

3.3 Texnnuyeckoe 0CBHIETEJIbCTBOBAHUE

3.3.1 [TIlpeoOpa3oBaTenn MPOXOASAT TEPBUUHYIO TOBEPKY TMPH BBIMTYCKE U3
npousBojACTBa. B mpouecce 3Kcrulyatauud npeoOpa3oBaTeNd JIOKHBI  MPOXOIUTH
NEPUOJUYECKYIO TOBEPKY.

MeX1noBepOoYHbIi UHTEPBAI 2 rofa.

IToBepKy MPOBOAWTH B COOTBETCTBUM C mocTaHoBIeHUEM ['occrangapra Pb 21.04.2021 r.
Ne 40 no meromke MPB MI1.2952-2020.

[ToBepka ocymiecTBisieTcs opranamu ['ocyaapCcTBEHHOW METPOJOTHYECKON CITyKObI
WIN aKKPEJUTOBAaHHBIMH METPOJIOTHYECKUMU CITY>KOaMU IOPUIUIECKUX JIHII.

4 YnakoBKa, TPaHCIIOPTHPOBAHME U XPAHEHHUE

4.1 YmakoBka mpeoOpa3oBaTeieil MPOBOIUTCS B COOTBETCTBUU C JIOKYMEHTallUEH
U3FOTOBUTENSI M O0ECHeYMBAaET COXPAHHOCTh IpeoOpa3oBaTeieil INpuU XpaHEHUU U
TPaHCIOPTUPOBAHUH.

4.2 TlpeoOpa3oBaTesd B MaKeTaxX YKIAJbIBAIOTCA B KAPTOHHYIO TPAHCIOPTHYIO Tapy,
U3TOTOBJICHHYIO B COOTBETCTBUM C YepTeKaMH M3rotoBuTess. CBOOOJHOE MPOCTPAHCTBO
MeXAy IpeoOpa3oBaTeIsIMU M TapOM 3alOJHSAETCS aMOPTU3aLMOHHBIM MAaTEepUajoM WU
IPOKJIAJIKAaMHU.

4.3 KonuuectBo mnpeoOpazoBareneid B TPaHCIOPTHOM Tape yCTaHaBIMBAETCA
U3rOTOBUTEIIEM.

4.4 TlpeobpazoBareian TPaHCIOPTUPYIOTCS BCEMHU BUJAMHU 3aKPBITOTO TPAHCIOPTa, B
TOM YHCJE BO3AYIIHBIM TPAHCIIOPTOM B OTAIUIMBAEMBIX I€PMETU3UPOBAHHBIX OTCEKAX, B
COOTBETCTBUHM C IIpaBWJIAMHM II€PEBO3KHA TIPy30B, JCHCTBYIOUIMMH Ha JIaHHOM BUJE
TpaHCIOpPTAa.

4.5 TpancnopTupoBaHue npeoOpa3zoBaTeyiel  OCYIIECTBIAECTCS B KAPTOHHBIX
KOpOOKax.

4.6 JlomyckaeTcss TpaHCIOPTUPOBAHHME TpeoOpa3oBareliel, YIAKOBAHHBIX B
TPAHCIOPTHYIO Tapy, B KOHTEHHEpax.

4.7 Cnoco0 yKIaIKM JODKEH HCKIIoYaTh MX [EepeMelieHue BO  BpeMms
TPaHCIOPTUPOBAHUS.

4.8 Bo Bpemsi MOrpy304HO-pa3rpy304HbIX PabOT U TPAaHCIOPTUPOBAHMS KOPOOKH HE
JOJKHBI TIOJIBEPTaThCA PE3KUM YJapaM U BO3JICHCTBUIO aTMOC(EPHBIX OCAJIKOB.

4.9 YcnoBus TpaHcnopTupoBanus - o yciuoBusiM xpanenus S I'OCT 15150.
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4.10 Cpok mpeObiBaHus mpeoOpa3zoBareyiei B  COOTBETCTBYIOIIMX  YCJIOBHUSX
TPaHCTIOPTUPOBAHUS - HE OoJiee 6 MeCSIIeB.
4.11 Xpanenue mpeoOpaszoBaTesieii B TPAHCIIOPTHOW Tape JOHKHO COOTBETCTBOBATH

ycaoBusam 3 o 'OCT 15150.
Bo3ayx nomMelneHus He JOJIKEH COJIepKaTh arpeCCUBHBIX MPUMECEH.

S Yruianszanus

5.1 IlpeoOpa3oBarenu He coiepXaT AParolleHHbIX M IBETHBIX METAJUIOB, a TaKXkKe
BpEIHBIX MaTEPUaIOB U BEUIECTB, TPEOYIOMIMX CHEIHATBHBIX METOJOB YTHIIU3ALIHH.

YTunuzauus OCyUIECTBISETCS B IMOPSAKE, MPUHATOM B OpraHU3alMU-I0JIb30BATENE
npeoOpazoBaTeneil.

5.2. Yrunuzauusa npeoOpa3oBaTenel MOXKET OCYLIECTBIATHCA OTIAEIBHO IO Tpynnam
MaTepHaIOB:

- IJTJACTMACCOBBIE 3JIEMEHTHI KOpITyCa,

- BJIEKTPOPATUOIIIEMEHTHI,

- KpEIe)XXHbIE DJIEMEHTBHI.
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[Ipunoxenue A
(obs3aTenbHOE)
["abaputHbie pazmepsl npeodpazosarens [IN TC-H

28" 85"

£

Pucynox A2. Baeurnuii Buj npeoOpazoBaTeist
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Jluer Ne nokym.
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[Ipunoxenue b
(cnpaBo4HOE)
CchUI0YHBIE IOKYMEHTBI

Tab6muua b.1
O0o3HayeHue HanmenoBanue
1 2
IToctanoBnenue OO0 OCYIICCTBIICHUH METPOJIOTHYCCKOM  OICHKH IS

I'occrannapra Pb
20.04.2021 r. Ne 38

YTBEP)KJICHHUS THUIIA CPEJICTB WM3MEPEHHH W CTaHAAPTHBIX
00pasIoB

IlocTanosieHue
I'occrannmapra Pb
21.04.2021 r. Ne 40

OO0 ocy1IeCTBICHUH METPOJIOTMYECKOM OLEHKH B BUJIE
paboT 1o roCyTapCTBEHHOM MOBEPKE CPEJICTB U3MEPECHHIA

I'OCT 122.007.0-75

CCBT. Uznenus snexktporexanueckue. Ooime TpedoBanus
0€30I1aCHOCTH

I'OCT 6651-2009

TepmonpeoOpaszoBaTenu conpoTuBiieHus. O0Me
TEXHUYECKHE TPEOOBAHUS U METOIbl UCTIBITAHHIA.

I'OCT 12997-84

N3nenus I'CII. O0nue TeXHUYECKUE YCIOBHS

I'OCT 14192 —96

MapkupoBKa rpy3oB

I'OCT 14254-2015

Crenenu 3amuthl, obecneunBaembie obonoukamu (Kon IP)

I'OCT 15150-69

ManuHsl, TpUOOPHI U APYTUE TEXHUYECKHUE U3EIIHS.
WcnonHeHus s pa3IndHbIX KIMMAaTHYECKUX PAlOHOB.
Kareropuu, ycnoBus sKkCIulyaTtayiv, XpaHeHHs U
TPAHCIIOPTUPOBAHUSA B YACTU BO3AECUCTBUS KIMMATUYECKUX
(aKkTOpOB BHEIIHEN Cpeibl

I'OCT P MOK 61326-1-

CoBMECTHMOCTh TEXHUYECKUX CPCACTB JJICKTPOMAIHUTHAA.

2014 DnekTpudeckoe 000pyAOBaHUE JIJIST U3MEPEHUS,
YIOpPaBJICHUS U TAOOpAaTOPHOTO MpuMeHeHus. TpeboBanus u
METObI UCIIBITAHUH
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[Tpunoxxenue B (o0s3aTenpHOE)
CxeMbl MOIKITIOUECHUS
Cxema aJIeKTpuiecKuX NmoakioueHui nmpeodpazosarens [11M TC-H

(m)
Ly

G — McTOUHUK MUTAHMS OCTOSHHOTO TOKa 24 B;

mMA — NPUEMHHUK TOKOBOTO CHUTHaja C COMPOTHBIICHHEM Harpy3ku mo 1.2.6 HacTosIero
PYKOBOJICTBA;

t °C — 9yBCTBUTEIBHBIN 3JIEMEHT TEPMOTIPEOOpa3oBaTeIs COMPOTUBICHUS

Pucynok B1. Cxema BHEIHUX 3JE€KTPUUYECKUX coenHeHnil npeodpasosarens [IM TC-H

1

G - UCTOYHUK MIUTaHMS IOCTOSHHOTO ToKa 24 B;

MA - MWJUIHAMIIEPMETD;

I TC-H npeobpazoBaresib U3MEPUTEIIbHBIN;

MC- mara3uH COnpOTHBIICHUM;

SB1, SB2, R1- mynbT HacTpOHKH MpeoOpa3oBaTesi H3BMEPHUTEIHHOTO.

[TyapT MOXKET MOCTABIATHCS MO OTAEIBHOMY 3aKa3y.

ConpoTUBIEHNUE COEIUHUTENIBHBIX TPOBOJAOB OT MarazuHa COIPOTUBIIEHUN
JIOJDKHO OBITH He Oojiee 0,1 OM.

Pucynox B.2 Cxema mpoBepku u moactporiku npeoopazosatens [11M TC-H
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Jluct perucrpanuu U3sMeHEeHHI

Homepa nucToB (cTpaHuLy) Bcero Bxonauuit Ne
Ne nokyM. COIpPOBOANUTENb= Hara
H3M.| usMeHeH- aHHYJIUpO- el [Toan.
3aMEHEHHBIX HOBBIX (cTpaHHL) B HOTO IOKyMEHTa
HbIX BaHHBIX JOKYMEHTE W naTa
{ 583, 1315 7 THUR 134-2080 AU 14,08 a0
2 2,%,8,a,0,M 6 [Thup \4i-aml P s i1.50%
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