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Pykoeodcmeo no akcrsayamayuu

Hacrosiiee pykoBoactBo 1o 3kciutyatauuu (PD) mnpegHasHaueHo i O3HAKOMIICHMS
C KOHCTPYKITUEH, MPUHIUIIOM JCHCTBHS, XapaKTEPUCTHKAMHU MPEeoOpa3oBaTeNsi H3MEPUTEITHHOTO
pasnenurensHoro ET 461 (manee — mpeoOpa3zoBarenp), a TaK)Ke yKa3aHUSIMHU, HEOOXOAUMBIMH JIJIst
NpaBUIBHON 1 6€3011acCHOM 3KCIITyaTalku.

["aGapuTHBII YepTexK MpeoOpa3oBaTENs MPUBEACH B MPUIIOKCHUH A.
Cxema pa3MeleHns JIEMEHTOB /s IpeoOpa3zoBaTes NpuBeieHa B MPHIoXKeHUH! b.
Cxema noakiodeHus nmpeoOpa3oBaress IpUBeIieHa B IpUiiokeHuu B.

CocTtaBHBIE U IOTIOJHUTENBHBIE JIEMEHTHI TPeoOpa3oBaTes MPUBEACHBI B PHIIOKEHUH I .

1 TPEBOBAHMUSA BE3OITACHOCTH

1.1 Ilepeo mauanom pabomsi ¢ npeobpazosamenem HeOOXOOUMO MUWAMENbHO U3VUUMD
Hacmoswee PJ. Ilpu pabome c npeobpazosamenem mpebyemcs cooa00amy YKA3aHHble HUMCe
mpebosanus be3onacHocmu.

1.2 Ilpeobpazosamenv no cnocoby 3auumel 4ei08eKda Om NOPANHCEHUs INEeKMPUYECKUM
mokom omuocumcs ko Il knaccy no I'OCT 12.2.007.0-75.

1.3 Ilpeobpazosameny omuocumcs k obopyoosanuto kiacca A no I'OCT 30805.22-2013.
Ilpu ucnonv3oeanuu 6 OLIMOBOU 0OCMAHOBKE 5MO  000PYOOBAHUE MOJCEM  HAPYUAMD
@yHKYuoOHUpOBaHUe OPY2UX MEXHUUECKUX CPeOCmE 6 pe3yibmame co30a8aemMblX UHOYCMPUATbHbIX
paouonomex. B smom ciyuae om nonvzoeamens moxcem nompebosamucsi npuHamue adeK8amHslx
mep.

1.4 Ilpu skcnayamayuu npeobpazosamensi He0OX00UMo cobadeHue mpedbosanutl ei. 7.3
11y3, en. 3.4 "Dnexmpoycmanoeéku 60 63pvigoonacHvlx 30Hax" Ilpasun mexuuueckou
aKCnaAyamayuu 3neKkmpoycmanogox nompedoumenei (I1T3) u Ilpasun no oxpane mpyoa npu
9KCIIyamayuu 31eKmpoycmano8oK.

1.5 Ilpeobpazosamens He 00ndCeH YCMAHABIUBAMBCS 80 83PLIBOONACHOLL 30HE.

1.6 Ilpeobpazosamenv umeem 63pvleo3awyumy 6uda '"UCKPOOE30NACHAs INeKmpUyecKas
yenv yposHs ia". /[nsa obecneuenus u cOXpaHHOCMU NAPAMEMPO8 UCKPO3IAUUMbL NPU MOHMAICE U
aKcnyamayuu ciedyem coonrooams ykasanus 3.1 u 3.3.1.

1.7 He oonyckaemcs paboma, xpaHeuue uiu mpaHcnopmupogaHue npeobpazosamens 8
VCIOBUSAX, BbIXOOAWUX 30 PAMKU YKA3AHHBIX 8 Hacmosuwem PO.

1.8 He oOonyckaemcsa skcnayamayus npeobpazosameniss cO CHAMbIMU UTU UMEIOWUMU
no8peHcOeHUs KOPNYCHIMU 0emalsiMU.

1.9 He oonyckaemcs nonaoanue Ha 0001I0YKY U BHYMPEHHUE HACMU NPeoopazosamels
a2peccuUBHbIX XUMUYECKUX 8eujecms U ux napoe.

1.10 He oonyckaemcs 011 ouucmxu 6HEWHUX NOBEPXHOCHEU npeobpazoeamenss om Nuliu
UNU 3a2pA3HEeHUs NPUMEHAMb OpeaHUYecKue pacmeopumenu U aopazugHvie seuyecmsd.

1.11 Iumanue npeobpazosamens 00IHCHO OCYWECMBIAMbCA OM UCIOYHUKA NOCHOSHHO2O
moxa nanpsicenuem om 20 0o 30 B.

1.12 Bwvixoouwle (HeuckpobezonacHvlie) yenu u yenu numanus npeoopazosameis 00Ny CKaom
pabomy ¢ obopyoosanuem o00We20 HAZHAYEHUs C NUMAHUueM Om HPOMbBIUIEHHOU cemu
nepemeHHo20 moka Hanpsxcenuem He oonee 250 B.
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1.13 3anpewaemcs npoussooumv HOOKMOYEHUE UIU OMKIIOYEHUe 6HEUHUX yenell
npeobpazosamens NPu GKIOUEHHOM HANPANCEHUU NUMAHUSL.

1.14 He oonyckaemcsi 6HOCumb Kaxkue-iubo USMEHeHUs 6 cXemy U MOHMAMNC
npeobpazosamens, HaPyWams 3auWumHsle NOKPbIMUs Ha niame u KOMIHOHEHMAXx.

1.15 Pemonum npeobpazosamens O001dCeH NPOBOOUMbCA NPeONPUAMUEM-U320MOUmMeNem
AU60 CneyuanusUpoBaAHHbIMU OP2AHUSAYUIMU.

1.16 Ilpeobpasosamens He codepxcum Gakmopos, OnacHuix O OKpydcaowel cpeovl U
300P0BbsL UeN0BeKd, He COOEPHCUM U He BblOeNsem 3acPA3HAIWUX U OMPAGIAIOWUX BeUecms 8
006veKmul OKpydHcarowell cpedvl U He mpebdyem cneyudIbHblX Mep 015 YMUIU3AYUU.

2 OIIMCAHUE U PABOTA

2.1 Ha3Hauyenmue

2.1.1 TlomHoe HaMMeHOBaHHE TpeoOpa3oBaTessl MpHU 3aKa3ze 00pa3yeTcs W3 HaUMEHOBAHUS
npeo6pa30BaTen;1, €T0 YCJIOBHOT'O HAMMCHOBAHUA U 0603Ha‘ICHI/I$I TEXHNYCCKUX yCJIOBHfI.

[Tpumep 3amucu NOTHOTO HAUMEHOBAHMSI TpeoOpa3oBaTes:

Ilpeoopazosamens u3MepumenbHlil pazoenumenvHulil ET 461
TY 4200-056-28829549-2007

2.1.2 CaemeHuss o cepTH(QHKAIMKA Ipeodpa3zoBareisi NPUBEACHBI Ha CaldTe KOMIAHUH
www.elesy.ru.

2.1.3 IlpeobpazoBarens U3MEpUTENbHBIA  pazgenutensHblii  ET 461 ¢ BxoxmHoM

ne

HUCKpOOE30MacHON AJIEKTPUYECKOW IEMbI0  ypOBHS "ia" ©W MapKUPOBKOW B3PBIBO3AIIUTHI
[Ex ia Ga] IIC X cootBerctByer ['OCT 31610.0-2014, T'OCT 31610.11-2014, ycranaBnuBaeTcs
BHE B3PBIBOOMACHON 30HBI WM TMPEJHA3HAYCH JUIsl HM3MEPEHUs, JMHEHHOTO TpeoOpa3oBaHUs
U TAJIbBAHUYECKOTO  PA3JCJICHUs] HENPEPBIBHBIX  CUTHAJOB, MPEJCTaBICHHBIX  BEITUYMHOU
MOCTOSIHHOTO TOKa B nuana3zone ot 0/4 no 20 MA, a Takxke ckBo3Hoi nepenaun HART-nporokoia.

2.1.4 OO6nacTb NpPUMEHEHUS MpeoOpazoBaTelsi — B3PHIBOONACHBIC 30HBI MOMEIICHHH U
Hapy)XHBIX YCTAHOBOK, COTJIACHO MAapKHUpPOBKE B3pbIBO3amUThl, TuI. 7.3 I1IYD wu napyrum
HOPMATHUBHBIM  JIOKYMEHTaM, PpEriJaMeHTUPYIOIIMM  TPUMEHEHHE  3JIEKTPooOOpyI0BaHu,
PacmoJI0KEHHOT0 BHE B3PHIBOOMACHOMN 30HBI U CBSA3aHHOTO BHEIITHUMH UCKPOOE30MaCHBIMU 1IETSIMU
C 2JIEKTPOTEXHUYECKUMH YCTPOUCTBAMHU, YCTAHOBJIEHHBIMHU BO B3PBIBOOIIACHOM 30HE.

2.2 YcjoBus oKpy:Kamouieil cpeabl

2.2.1 Tlo ycTOWYMBOCTH K BO3AECHCTBHUIO TEMIIEPATYPHI U BIAKHOCTU OKPY>KAIOUIEH CpPEbl
npeoOpazosarenb oTHocuTcs K rpynne C3 mo 'OCT P 52931-2008.

2.2.2 Pabounii quana3zoH Temmeparyp npeoopazosareis — oT Munyc 20 mo miroc 60 °C.

2.2.3 OtHOocHTENbHAas BIAXKHOCTH BO31IyXa — 10 95 % nipu temmnepatype titoc 40 °C.

224 Tlo ycTOWYMBOCTH K MEXaHHMUYECKHUM BO3ICUCTBUSAM IpeoOpa3oBaTelb OTHOCUTCS K
rpynne ucnonHenust N2 o 'OCT P 52931-2008 u BblaepKUBaeT BO3ACUCTBHSI CUHYCOUJANbHbBIX
BUOpanuii ¢ gactotoit ot 10 10 55 'y m ammmuTy10i cMerieHust (MOJIOBUHHBIN pa3max) 0,35 Mm.
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2.2.5 [Ilpeobpa3oBarenb COXpaHSET CBOM TEXHHUECKUE XAPAKTEPUCTHKH MpPU BO3ACHCTBUU
OJJMHOYHBIX yJapoB C ITapaMeTpaMu:

— MHKOBOE ycKopenue — 110 150 m/c2;
— JUIMTEIBbHOCTh YAApHOTO umnyibca — 11 mc;
— (¢opma yaapHO BOJHBI — TOJTYCHHYCOU/IA.

2.3 TexHu4eckHe XapaKTepUCTHKH

2.3.1 TexHuveckue XapaKTepUCTUKU IpeoOpa3oBaTesis NpUBEACHbI B Tabmue 1.

Tab6auna 1
En.
HaumeHoBaHue napameTpa ML 3HayeHue IIpumeuanue
O0mme napameTpsl
AHanoroBbIi
CUTHAI
MOCTOSTHHOTO TOKa
1 KomnyecTBO BX0OA0B IIT. 1 N
U 1uQpoBoi
cur"an (HART-
uHTEpderic)
AHanoroBbIi
CUTHAI
2 KoandecTBO BEIXOJIOB IIIT. 1 HOCTOHHHOFUO Toxa
1 nupoBoii
curnan (HART-
uHTepdeiic)
ITapameTpbl BXOHOIi (MCKPOOE30MaACHOM) enu
Bribupaercs
3 JlnamazoH BXOJHOTO CHTHAaja MA ot 0/4 no 20 MepeKItoyaTeneM
SAl
4 BxomHOe compoTHBIIEHUE, HE OoJiee Om 300
B nuanasone
5 HampsbkeHre mUTaHUSA aTIAKA B or 15 o 25 TOKOB
ot 0 mo 20 MA
6 OrpaHrdYeHUE 10 TOKY B IIEIH TaTIYHKA MA 25+1
ITapaMeTpbl BHIXOHOI LIENH
7 Jlnama3oH BBIXOJHOTO CHUTHajIa MA ot 0/4 mo 20
8 TIlpenensl qommyckaeMON OCHOBHOM MPUBEACHHOMN % 40.10
MOTPENTHOCTH peoOpa30oBaHus CUTHAIA 7
9 Tlpenensl gorycKaeMoi IprUBeIEHHOMN
MOTPEIIHOCTH TpeoOpa3oBaHus CUTHAA B pab0odnx % 10.15
YCIIOBUSIX KCIUTyaTaluy (BKIFOYAsl JOTIOJHUTEILHYHO -
MOTPENTHOCTh peoOpa3oBaHus CUTHAIA)
10 JlomycTrMoOe COPOTHBIICHUE HATPY3KH,
Om 750
He Ooee
IlapamMeTpbl HCKP00€30IIACHOM 1eNH
11  MakcumansHOe Bxogaoe (U;) u BerxogHoe (Uy)
HanpspKeHUe: B
—11emsb 1 31,5
— 1Ie1b 2 25,5
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Tabauna 1
HaumeHoBaHue mapamMeTpa 1:£3I1:4 3HaveHue IIpumeuanue
12 Maxkcumanwhbiil BxoaHo# (I;) u Beixomauoit (Iy)
TOK: MA
—1terb 1 65,0
— Iens 2 1,1
13  MakcumanbsHas BHEIIHSS eMKOCTh (Co): MK®D
— enb 1:
ITA 0,100
1IB 0,030
IIC 0,007
— Iens 2:
ITA 1,000
1IB 0,100 Bxirouast
1IC 0,010 rapameTphl
14 MaxkcumanbHas BHEIIHSS UHIYKTUBHOCTH (Lo): MI'H COEIMHUTEIIHLHOTO
— 11emb 1: Kales
ITA 70
1IB 10
IIC 3
— TIenb 2:
ITA 500
1IB 200
1IC 3
ITapameTpbl 2J1eKTP006E30NACHOCTH
15 HanpspkeHne ralbBaHUYIECKOTO pa3IeiIcHIS DddexTuBHOES
MEX/Ty [eTISIMU: B 3HAUYCHHE
— BXonHas (MCKpoOe30ImacHast) ¥ BEIXOAHAS ICTTH 1500 HaTPSHKCHUS
— BXonHas (MCKpoOe3oIacHas) e U TUTaHHe 1500 MIEPEMEHHOTO TOKa
— BBIXOJHAS LIENh U TUTaHHUE 750
ITapamMeTpbI NUTAHMS
. . Mmeercs 3amura
16 HomwuHanbHBIN AMANa30H HAMPSHKCHUN MUTAHUS N
HOCTOSHHOMO TOKA B ot 20 mo 30 OT 00paTHOM
TOJITPHOCTH
17 JlonyCTUMBIN ypOBEHb MyJIbCALUN MB 50
18 Tlorpebnsiemast MOIIIHOCTb, HE OoJlee Bt 4
ITapamMeTpbl HAIESKHOCTH
19 Cpennsis HapaOOTKa Ha OTKa3, HE MCHEE q 80 000
20 CpenHuii CpoK CIIy>KObI, HE MEHEE JIeT 15
KoHCTpPYKTHBHBIE HapaMeTPhI
21 CeueHue NoJCOCTUHUTEIBHBIX TPOBOJOB MM 2,5
22 CreneHs 3alIuThI KOpIyca — 1P30
23 T abapuTHBIC pa3Mepsl, He OoJiee MM 17,5%109,0x114,5
24 Macca, He 6onee KT 0,3

[Ipumeuanus4

1 Ilens 1 ob6pasyeTcs mpy MOIKIIOUYEHNN TaTIYAKA MEXKIY UCTOUYHUKOM MHUTAHMS JATYMKA H BXOJIOM
1o ToKy. Llens 2 oOpaszyeTcs npu MOAKIIOYCHUH TATINKA MEXKTY BXOJIOM 110 TOKY M OOIITUM BXOJIOM.
2 XapaKTepUCTUKH, TPUBEACHHBIC C IOMYCKAMH WIW TPEACTbHBIMH 3HAYCHUSIMH, CUHTAIOTCS

rapaHTUPOBAHHBIMU. 3HaueHHs BEIUYMH 0e3 JOOITIYCKOB ABJIAKOTCS CITPABOYHBIMU




Pykoeodcmeo no akcrsayamayuu

2.3.2  MuHuManbHO JOITyCTUMOE JIEKTPUYECKOE COIIPOTUBIICHUE U30JILUU
rajlbBaHMYECKHU pa3JelICHHBbIX Lienel mpeodpa3oBaresns:

— 40 MOwM — nipy HOPMAJTBHBIX YCJIOBUSIX;

— 10 MOM — nipu BEpXHUX 3HAYEHUAX TEMIIEPATYPHI 711 paO0OYHX YCIIOBUA;
— 2 MOM — npu BepXHEM 3HAYEHUU OTHOCUTEJIBHOM BIaXKHOCTH.

2.4 KoMIJIEeKTHOCTH

B komIuIeKT nocTaBku npeodpazoBaTess BXOIAT:

1) IIpeobGpazoBarens W3MEPHUTEIbHBIN pa3enuTeIbHBINA ET 461
TY 4200-056-28829549-2007 — 1 mwT.;

2) IIpeoOpazoBarens nusmepurenbHbii pazaenurenbubiii ET 461. [Tactiopt — 1 9k3.;
3) T'apanTuiinbiii TanoH — 1 3K3.;

4) Bunka IMC 1,5/5-ST-3,81 AU 1943276 — 1 wit,;

5) VYmakoBka — 1 koM.

[Ipumedyanus

1 PykoBoACTBO 1O 3KCILTyaTallMM, METOJUKA MMOBEPKU M KOIMU Pa3pELIMTENBHBIX JOKYMEHTOB
Ha U37EIME Pa3MEILEHbI B JJIEKTPOHHOM BH/JIE HA CaliTe KOMIIAaHUU WwWw.elesy.ru.

2 Ilo coraacoBaHHMIO C 3aKA3YMKOM KOMILIEKT IIOCTABKH MOKET U3MEHATHCS.
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2.5 Y¥YcrpoiicTBo U padora

CtpykTypHas cxema npeoopa3oBaTelis MpruBeIeHa Ha PUCYHKE 1.
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Pucynok 1 — CTpykrypHas cxema npeodopasoBatens ET 461

[IpeobpazoBarenb COCTOUT U3 CIEAYIOMNX (PYHKIIMOHAIBHBIX Y3JIOB:
— CH - crabunu3zaTop HanpsKEeHUs;

— BY — ycunnrenu BXOIHOr0O CUrHamia;

— HART - HART-monynsTop-aemMoynsrop;

— AUII — ananoro-uudpoBoii mpeodpa3oBaTeb;

— MII - mukponponeccop;

— YU - y3en nHAMKALMY;

— MHII — uCTOYHHUK MUTAHUS;

— VYI'P - y3en ranpBaHMYECKOMN Pa3BA3KY;

— HAII — mudpo-ananorosslit mpeoOpa3oBaTeNb BHIXOIHOH LIETH.

2.5.1 Cradtunau3aTop HANPSAKeHHUSA

CH npepna3HadeH Uisi CTa0WIM3AMKA HAMPSKCHUS MUTAHUS U OTPAaHUYCHHUS TOKA JATYUKA.
Hcnonp3yeTcs npu NOIKIIOYEHUH TaTYMKa K TOKOBOMY BXOJY.

2.5.2 Ycuauream BXOAHOI0 CUrHAJA

BY npennasnaueHsr:

— Ui 1peoOpa3oBaHMs TOKA JaTYMKA B YPOBEHb HAIPSDKEHUS, HEOOXOAMMOTO JUIsl paboTh
AIIII B pexxume Bxoza Mo TOKY;

— AJIA o0OecIeYeHns BHICOKOTO BXOIHOT'O COIMPOTUBIICHUS B PC)KHUME BXOAa 10 HANIPAKCHUIO.
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2.5.3 HART-MoayasiTop-1eMoayJsITOP

HART-Monynarop-ageMonynsaTop INpelHa3HAueH A OPUHATHS W IepeJjaud CUTHAJIOB
HART-unTepdeiica.

2.5.4 Amnajnoro-uudpoBoii npeodpa3oBaresib

AIIITl mpowsBomuT mpeoOpa3zoBaHWE U3MEPSIEMON BEITWYMHBI B JBOMYHBIA IU(POBOM KO,
G poBy0 GUIBTPAIMIO JAHHBIX M MX Iepenavy 3a Mpeaessl HCKpoOe30macHoM 1enu uepes ysel
rajgpBaHuyecko pas3Bsizku. ALl BeImonHEH MO MPUHIMIY JEIbTa-CUTMAa MOIYJISIIMM M MUMEET
paspemienue 16 pa3psgoB. @ukcupoBaHHoe BpeMs mpeobpazoBanust ALl coctaBmser 10 wnm
20 mc.

2.5.5 Muxkponpoueccop

MII B 3aBUCUMOCTH OT pexuMa padOThI MPOU3BOAUT MPUEM U 00pabOTKY BXOJIHBIX JaHHBIX C
AT, mudpoByro dhumbTpaiuio n1aHHbIX, nepenaydy 3HadeHus Ha [{AIl Berxomnoit nenm uepe3 YI'P.
Jns BeIOOpa pexuma palboThl MpeaHa3HaueH mepekiaodarens SAl, Haxonsmmics Ha JIHMLEBOU
MaHeJTu MOJTYJIS.

Bo Buytpennem IIII3Y (FLASH) mukpokoHTposuiepa 3anucaHo cucreMHoe [10 monyns,
LEJIOCTHOCTh KOTOPOro 00ecreynBaeTcsl KOHTPOJbHBIMH CyMMaMH KoJa M KaJluOpOBOUYHBIX
kodd¢urmenToB. JJoctyn k 113V Bo3MOXKEH TOIBKO C MOMOIIBIO CIIEUATHLHOTO 000PYIOBAHUS U
I1O. Jlns mpenoTBpanieHus HECAaHKIIMOHMPOBAHHOTO A0CTyna k cucreMHomy I1O mpexycmotrpeHo
AIIEKTPOHHOE OTEUYAThIBAHHUE C MMOMOIIBI0 OUTA 3AIIUTHI, KOTOPBIN YCTAaHABIUBAETCS MPU MPOIITUBKE
MHUKpOIIpoIieccopa, 3ampemas aoctyn kK urteHuto u 3amucu [10. Unentuduxamus I10 He
IIpPEeyCMOTpPEHA.

2.5.6 Y3eJ MHANKAIIMU

YU (unaukaropsr "TIMT", "P" Ha nuueBoil manenu mpeoOpa3oBaTesisi) OTPAXKaeT COCTOSHUE
npeoOpa3oBares B Iporecce padoThl U GYHKIIMOHUPYET B COOTBETCTBHH C TaOIHUIIEH 2.

Taoauna 2
HNuauxkaropsl CocrosiHne HHANKAIIUA Pexum padoTbi
"TIAT" 3es€HbIN 1IBET CBEUCHUS [Tutanue npeoOpa3oBartesnss B HOpME
3eJIeHbId IIBET CBCUEHUS Pabouwnii pexxum
- [TonepemeHHOE CBEUEHUE 3€JIEHOTO U .

P ABapusi BXOJTHOM LIeTH (BBIXO/[ 3a
KpacHOTO IIBETa C MEepHoJ0M He Ooiiee o
15¢ MpeAeIIbl I0MYCTUMBIX 3HAUECHHI)

9

2.5.7 HCcTOYHHMK NUTAHUA

WIT npennazHavyeH ansi nmpeoOpa3oBaHUs BXOIHOTO IMHUTAOLIETO HANPSIKEHHUS MOCTOSTHHOTO
toka (20-30) B B cTabunu3upoBaHHOE HAMpsKEHUE MUTaHUs TTpeoOpa3oBaress. OH BBITIOJHEH IO
IOPUHIUITY 0OpaTHOXOA0BOTO UMIYJIBCHOTO MTPeoOpa3zoBaTes.

Jns  3ammTel  OOMOTOK — pasnenutenbHoro Tpancopmatopa TVI  oT  mpeBbleHUS
JIOTTYyCTUMOT'O TOKa BO BXOJHOMU IIeTIH MpeoOpazoBartesis MpeaycMoTpeH npenoxpanurens FU2.

ﬂJ’IH 3aI0UTEI CXEMEBI OT NEPEMEHBI ITOJIAPHOCTH IMMUTAOMIETO HAIIPSXKCHUA YCTAaHOBJICH AUOM.

2.5.8 V¥3es rajibBaHMYECKOW pa3Bsi3Ku

VI'P mnpennasHaueH mis Iepefayd M TajdbBaHUYECKOTO pa3eieHUs YIPaBISAIONUX U
UH(POPMALIMOHHBIX CUTHAJIOB MEXy MCKPOOE30MacHON M MCKpoonacHo! 1ensMu. YI'P BoimoiaHeH
Ha UHTErPAJIBHBIX U30JIATOpax.

10



lMpeobpazoeamesib usmepumesnbHbil pazdenumenbHbil ET 461

2.5.9 IIundpo-ananorosplii npeodpa3zoBaTe/ib BHIXOTHOM 1N

HAII npousBogut npeodpa3zoBaHre IMUPPOBOro KOJAa B 33aJaHHYIO BEJIMYMHY aHAJIOTOBOTO
CUTHAJIa TOKA WM HaIlPsDKEHUS B 3aBUCUMOCTH OT BRIOPAaHHOTO peKMMa paboTHhI.

2.6 OOecneuyeHHe NCKPOOE30MACHOCTH

B3speiBozamuienHoe ucronHenue npeoodpazosatens ET 461 obecriednBaeTcsi BBITOJHEHUEM
tpeboBanuit 'OCT 31610.0-2014 u BumoM B3pHIBO3AIMUTH "HCKpPOOE30IMacHasi 3JIEKTpUUecKas
n

Lenb ypoBHS ia no ['OCT 31610.11-2014 3a cuer cnexyrmMX KOHCTPYKTUBHBIX U
CXEMOTEXHMUYECKUX PELICHUI:

— TAJIbBAaHUYECKOM pa3BA3KM MCKPOONACHBIX LEMEW, TaJbBaHUYECKH CBSI3aHHBIX C
UCKPOOE30MacCHBIMH LIEMISIMH, OT BHEUIHEW CETH MUTaHUA, O0CCIeYMBAEMOM BBICOKOYACTOTHBIM
paznenuTenbHbIM TpanchopmaTtopom TV1, BeImosHEHHOM Ha (EPPUTOBOM MAarHUTOIPOBO/IE.
[lepBuuynast oOMOTKa TpaHchopMaTopa 3allWIIEeHA MPEJOXPAaHUTENEM C IUIAaBKOM BCTaBKOM.
Tpanchopmarop  KOHCTPYKTHMBHO  BBIIIOJIHEH B COOTBETCTBUM €  TpeOOBaHUSAMU
I'OCT 31610.11-2014;

— OrpaHUYCHUSA HANPSIKCHUA W TOKA B LCNIM NHUTAHUA W HCpCAavu CUTHAJIa HAIIPSKCHUA
MOCTOSTHHOTO TOKa J0 MCKPOOE30MacHbIX 3HAUEHUN C MOMOIIbI0 Oapbepa UCKPOOE30macHOCTH Ha
TPOUPOBAHHBIX CTa6I/IJII/ITpOHaX U pC3UCTOPAX, BBIIIOJHCHHOI'O B COOTBCTCTBUU C Tpe6OBaHI/I}IMI/I
I'OCT 31610.11-2014. bapbep uCKpoOE30MaCHOCTH OTPAaHUYMBAET HANMPSHKEHWE W TOK B IICTIH
MUTAHKS | [Iepeladyl CUTHAJIa TOCTOSTHHOTO TOKA JI0 3HAYeHHH, YKa3aHHBIX B TabmuIe 1;

— TaJbBaHUYECKOTO pAa3/IelCHUs MCKPOOMACHBIX IeNel, TajJbBaHMYECKH CBS3aHHBIX
C UICKpPOOE30MacHbIMU LIETMSIMU, OT LeNed BHEIIHUX MNpUOOpPOB MOCPEICTBOM HHTETPaIbHbIX
uzonsitopoB ADUM 1401, obGecrieunBaromux NyTH YTEUKH, HIEKTPUUECKHE 3a30pbl U HAPSKCHHE
rajgpbBaHu4Yeckoro pasnaenenus (dddexrnBHoe 3HaueHue He MeHee 1500 B) B cooTBercTBUHM
¢ tpeboBanusmu 'OCT 31610.11-2014;

— 3allIUThI I/IHTeraJIBHBIX I/ISOHHTOpOB I aJII:BaHI/I‘IeCKOI\/'I pa313;131<1/1 oT IIornagaHuA
HaIPsOKEHUS TTPOMBIIIUICHHOW CETH MyTEM YCTAaHOBKM NPEIOXpPaHHUTENIe Ha HOMHUHAJIBHBIA TOK
S50 MA W WHCHOJIb30BAaHUS TPOMPOBAHHBIX CTAOMJIIMTPOHOB C MAKCHUMAIbHBIM HANpPsKCHHEM
orpanndeHus 7,4 B 1 MakcumanbHOM paccenBaeMoi MOIHOCTHIO 4,0 BT;

— ob0ecrieueHnsT MyTeH YTEYKH, JJICKTPUUYECKUX 3a30POB W IJICKTPHUUYECKON MPOYHOCTH
W30JISIIAA MKy UCKPOOIIACHBIMH IETSIMHU, TATbBAHHYECKU CBS3aHHBIMU C UCKPOOE30TIaCHBIMU, U
CHJIOBOM BHEIIHEW IETbIO, BBIACPKUBAOIICH ucnbiTarenbHoe Hanpshkenue 1500 B (3 dextuBHOE
3Ha4YeHHE) B TEUEHUE OJHON MUHYTHI, 4TO cOOTBeTCTBYET TpeboBanusm 'OCT 31610.11-2014;

— OlpaHUYECHUS CYMMAapHOHM €MKOCTH M HWHIYKTUBHOCTU HArpy3Kd M JIMHUM CBA3U [0
UCKpPOOE30MacHbIX 3HAUYEHU B COOTBETCTBMM C OCOOBIMH  YCIOBHMSMHU 3KCIUTyaTallUu
npeoOpa3oBarelis, OTMEUEHHBIMU 3HAKOM X B MapKUPOBKE B3PHIBO3AIINTHIL.
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2.7 KoHcTpykums

[IpeoOpa3oBatenb  BBIMOJIHEH B CTaHAAPTHOM  IJIACTMAacCOBOM  KOPIyCE  CEpUHU
ME MAX ¢upmer "Phoenix Contact" (I'epmanust). Kopmyc umeer pa3beM Uisi yCTaHOBKH €ro Ha
MOHTaXHBIN penbc Tuna DIN 35.

JlocTym Kk mpeaoxXpaHuTeIsiM 00ecTieunBaeTCs Mpu pa3dopKe Kopiryca nmpeodpa3oBarTers.
Kopnyc o6ecneunBaet crenens 3amuthbl [IP30 mo 'OCT 14254-2015.

BuyTpu Kopllyca pacmoyio)keHa IedyaTHas Iulata ¢ DJIEeMEHTaMH JIIEKTPOHHOW CXEMBI
npeoOpazoBareniss. Ha  1uiate  yCTaHOBJIEGHBI — 3aJIUThIE  KOMIAYHAOM  pa3JelIUTEIIbHBIC
TpaHc(hOpMaToOpbl, pa3AeIUTEIbHbIC ONTPOHBI, OJIOKM MCKPO3AIIUTHI U 3aIIUTHl HA TPOUPOBAHHBIX
CTAOWJIMTPOHAX U PE3UCTOPAX.

Ha nuueBoil nmanenu mnpeoOpaszoBatenst pacnosioskeHbl uHaukaTops! "HTHT' ("Iluranue"),
"P" (pexum "Pabora"), mepexmtouatenp pexxuma padbotel SAl "PEXHUM', a taxke HaHeceHa
MmapkupoBka B3pbiBozauutsl [Ex ia Ga] IIC X.

Ha 60k0BOIf TOBEpXHOCTH KOpIyca peoOpa3oBaTelis yKa3aHbl MAPKUPOBKA B3PHIBO3AIIINTHI,
BBIXOJIHbIE MapameTpbl Hanpsbkenus Up, Toka lp m gonmycTumble 3HAYEHUS! MHIAYKTUBHOCTH Ly u
emkoctu Cyp Harpy3ku (C y4eToM JIMHUW CBSI3M), MpUBeaeHA Haamuch "HMckpobe3omnacHas mens' u
JUana3oH pabodux TeMreparyp.

Pa3znemel JJI1 ITOAKJIIFOUYCHU ST I/ICKpO6630HaCHHX U HUCKPOOIIaCHBIX HCHCI\/'I PpacIioJIOKCHBI Ha

IPOTHBOIOJIOXKHBIX CTOPOHAX KOpIlyca MpeoOpa3oBareist U MapKHPOBaHBI B COOTBETCTBHH C
I'OCT 31610.11-2014.

MoHTax npeo6pa3OBaTen${ BBIIIOJIHEH Ha II€YaTHOM IIaTe C MPUMCHCHUCM TCXHOJIOTUHA
IMOBEPXHOCTHOT'O MOHTAXaA. PacnonoxxeHue 371eMEHTOB Ha IIJIaTe IPUBCACHO B ITPUTOKCHUHA b.

2.8 MapkupoBka 1 IJIOMOMpPOBaHHE

MapkupoBka mpeobpazosarens coorBerctByer ['OCT 26828-86, I'OCT 31610.0-2014,
'OCT 31610.11-2014. Ha OoxoBble CTOPOHBI MpeoOpa3oBaTeNsi HAHECEHA  CJEAYIOIas
uHpOpMaLs:

— TMI0JIHO€ HAMMEHOBaHUE TPe0Opa3oBaTes;

— MAapKUpPOBKa B3PBIBO3AILUTHI;

— HauMMEHOBaHHe, KO/ OpraHa 1o cepTH(HKAINU;

— HOMep cepTu(duKaTa B3pHIBO3AIUIIEHHOTO 000PYA0BaHUS;
— Tabnuia napaMmeTpoB HCKpoOe30macHoOM 1enw;

— o00o3HaueHue paboydero TeMIepaTypHOro AUana3oHa;

— TapaMeTphl MUTAIOIIUX HANPSHKEHUH U MOIIHOCTH;

— cumBon "[Ipubop II knacca 3aumutel” B coorBercTBum ¢ OCT 25874-83;
— ©IUHBIN 3HaK 0OpalleHus MPOAYKIIUU Ha PHIHKE;

— 3aBOJCKOW MOPSIKOBBIA HOMED;

— JlaTa U3roTOBJICHUS (IO U MECSI);

— MAaTpUYHBIN KOJ, paciIM(poBKa MATPUYHOTO KOJIA;

— CXEfMa INIOAKIKYCHHUSA BHCITHUX ueneﬁ.
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Ha nuneBoii nanenu nmpeodpazoBarens yKa3zaHbl:

— TOBapHBIN 3HAK NPEANPUATUA-U3TOTOBUTENS;

— YCIIOBHOE HaMMEHOBaHUE Mpeodpa3zoBaTes;

— yCIIOBHOE 0003HAaYEeHUE HHIUKATOPOB;

— TepeKIItoYaTesb peKUMOB padoThI;

— 3HaK YTBEPXACHMS TUIIA;

— 3HAaK B3pBIBOOE30MAaCHOCTH.

JUIs  cOXpaHHOCTH MapKHUPOBKM B TEUEHHE BCErO0 CpoOKa CIyXObl HE JOIycKaeTcs

UCTOJIb30BaTh JUII OYHCTKM MECT MAapKHUPOBKM OPraHMYECKHUE pPACTBOPUTENN U aOpa3MBHBIX
BEIIECTBA.

[IpeobpazoBarenb HE UMEET MECT MJIOMOMPOBAHUS M YCTAHABIMBACTCS B 3aKPBITHIX IIKadax
UJIU KOpITycax.

3 UCITIOJIb30OBAHME 110 HASBHAYEHUHIO

3.1 ODxkcminyaTanMOHHbIE OTPAHUYECHHUS

Ha Bcex sramax skcrurtyatamuu TpeOyercss o0s3aTenbHOE COOIOJCHHE YKa3aHHBIX HUXKE
OTpaHMYCHUH Ha MapaMeTpsl Mpeodpa3oBaTeIs.

3.1.1 IIpeoOpa3oBarenb cienyeT yCTaHABIMBATh HA MOHTQ)XHBIM peNibC, 3aKPEIJICHHbIN Ha
BEPTHKAJIBHON HECYIIEeH MOBEPXHOCTH, OCh PElbCa MOXET pPACHOJIaraTthCsi BEPTHKAIBHO WIH
ropu3oHTanbHO. OT CMelIeHusi BAOJNb pelibca B MPOLEcce SKCIUTyaTallud Mpeodpa3oBaTelb
3aIIUIIEH ITPH OMOIIH YCTAHOBKH YIIOPOB.

3.1.2 Tlutanue mpeoOpa3oBaTeis TOJHKHO MPOU3BOIUTHCS OT UCTOYHUKA TOCTOSTHHOTO TOKA,
HMMEIOIIEro BbIXoiHOe HanpsbkeHue oT 20 no 30 B.

3.1.3 Bo B3phIBOONAcCHYIO 30HY Kaxkaas MCKpoOe3omacHas Lelb JOJDKHA MPOKIIAIbIBAThCS
OTAETBHBIM JIBYXIIPOBOJIHBIM KaOeseMm.

3.1.4 Tewmmeparypa OKpyKaromieil cpeipl B MECTe YCTAaHOBKH MpeoOpazoBaTels IOJKHA
ObITh OT MuHyC 20 no mtroc 60 °C.

3.1.5 K BbIXOgHBIM  (HEHMCKpOOE30MacHBIM) IEMSIM  CUTHAJIM3AIMM W T[UTAHUA
npeoOpaszoBarens JOMYyCKaeTCs MOAKIoYaTh 000pYyJOBaHHE OOIIEro Ha3HAYCHUS C MUTAHUEM OT
MIPOMBINIUICHHOM CETH MTEPEMEHHOTO TOKa HarpspDKkeHueM He oosee 250 B.

3.1.6 He nomyckaercss momajaHue Ha OOOJOYKY M BHYTPEHHHME 4YacTH IpeoOpas3oBaTelis
arpecCHBHBIX XUMUYECKUX BEIIECTB M UX MapOB.

3.1.7 3nak X mocie MapKHUPOBKHM B3pPbIBO3AIIMTHI O3HAYAET, YTO IPHU SKCILIyaTaluu
W3JIeTHs HEOOXOAMMO COOTIOAATh CIICTYIOIINE OCOOBIE YCIOBHS:

— K uckpoOe3omacHbIM LENsM IpeoOpazoBaTeneil MOTYT MOJKIIOYATHCS JABYXIPOBOJHBIC
JAaTYUKH, SKCIUTYaTUPYCMBIC BO B3PbIBOOIIACHBIX 30HAX HOMGH_IGHI/Iﬁ U HApYKHBIX YCTAaHOBOK
COTJIACHO MAapKHUPOBKE B3pPbIBO3AIIUTHI, TUI. 7.3. IIYD u npyruM HOpPMAaTHBHBIM JIOKYMEHTaM,
periIaMeHTHPYIOIUM IPUMEHEHHE 3JIEKTPOOOOpYIOBaHUS BO B3PHIBOOMACHBIX 30HAX, MMEIOIIUE
cepTu(dUKaThl 0 B3PHIBO3AIIUIIEHHOCTH;

— JOIyCTHMasl CyMMapHasi eMKOCTh (€MKOCTb Harpy3kd M JIMHHUHU CBS3M), KOTOpPas MOXKET
ObITh TOJKIIOYEHA K MCKpoOe3omacHO Ienu mpeoOpa3zoBaTeist MNpU OSKCIUTyaTallud  BO
B3PBIBOOIIACHBIX 30HAX, HE JIOJDKHA MPEBHIMIATh 3HAUYCHHUS, YKa3aHHOTO B Tadmuie 1;
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— JomycTuMasi CyMMapHas HMHIYKTMBHOCTb (MHIYKTMBHOCTb HAarpy3KM U JIMHUM CBSI3M),
KOTOpPasi MOKET OBITh MOAKIIIOUEHA K UCKPOOE30IacHOM 1enu mpeodpa3oBatelis MpH 3KCITyaTalluu
BO B3PBIBOOIACHBIX 30HAX, HE TOJDKHA MPEBBIIIATh 3HAYCHHUs, YKa3aHHOTO B Tabnuue 1;

— INpH HCIOJB30BAaHUM IpeoOpa3oBareNs B YCIOBUSX CO CTENCHBIO 3arpsi3HEHHS 2
B coorBeTcTBUM ¢ ['OCT 31610.11-2014  HeoOXxomumo  pa3MemniaTh  MpeoOpa3oBaTeIlb
B JIOTIOJTHUTENBbHYIO 000JIOUKY CO CTENEHbIO 3auThl He MeHee [P54.

3.2 IloaroroBKa K UCIHOJL30BAHUIO

3.2.1 PacmakoBbIBaHue

[Tocne XxpaHeHHsT WM TPAHCHOPTHUPOBAHUS TMpeoOpa3zoBaTesis MpPH  OTPULIATEIHHOMN
TCMIICPATYypPEC CICAYCT BBIACPIKATH Hp€O6paBOBaTG.HB B YIIAKOBAaHHOM BHJIC B TCYHCHHC JIBYX 4HaCOB
P KOMHATHOW TeMIepaType.

W3Bneur  mpeoOpasoBarenb W3  TPAHCHOPTHOM  Tapbl, MPOBEPUTH  COOTBETCTBHE
KOMILIEKTHOCTH U 3aBOJICKOTO HOMEpa 3alMCU B MACIOPTeE.

3.2.2 IlepBuuyHasi NpoBepKa

[lepBuyHas mnpoBepka TEXHUYECKOIO COCTOSHHUS IpeoOpazoBaTenss NPOBOAMUTCSA IIOCHE
JUIMTENILHOTO XpaHEeHUs IpeoOpa3oBaTelis WM MOIydeHHUs TpeoOpazoBaTess U3 pEMOHTA.

[TepBudHas mpoBepKa MPOBOJMTCS IO MPOTrpaMMe JCTATbHON MPOBEPKH B COOTBETCTBHU C
tabmuueit 5. Ecam mpeoOpazoBarenh TONyYeH C MPEANPUATHS-U3TOTOBUTENS W HE XpaHUICA
JUTHTEIILHOE BpEMsI, TO 00bEM MPOBEPKH MOXKET OBITh COKPAIICH M MPOBOIUTCS 110 ITyHKTaM 1, 2, 6,
7 TabIuIEI S.

3.2.3 Ilopsinok yCTAHOBKH M MOHTa:Ka

3.2.3.1 OO0ecneyeHue B3pbIBO0E30MACHOCTH NPH MOHTAaMXKe

[Ipu MoHTaxke mpeoOpa3oBaTelis ClieAyeT pyKOBOACTBOBAThCA HacTosiuM PO, rit. 7.3 IV,
. 3.4 "DaeKkTpoyCcTaHOBKM BO B3pbIBoOmacHeX 30Hax" I[ITD wu napyrumMu HOpPMaTHBHBIMU
JOKYMEHTaMH, JEHUCTBYIOLIMMH B OTpPAcid IPOMBIIUIEHHOCTH, B KOTOPOH NPOM3BOAMUTCA
JKCILTyaTanus IpeodpazoBaTes.

[IpeobpazoBarenb JOKEH YCTAaHABIMBATHCS BHE B3PHIBOOIACHOM 30HBI.

[Ipy mnpoBeAeHWHM MOHTXHBIX pabOT HEOOXOAMMO COOIIOATh AKCIUTyaTallMOHHBIE
OrpaHHu€eHUs, yKa3aHHble B 3.1.

[Ipy moakIOYEHWH CIIEAYeT TIHIATEbHO COOMIOAaTh YKa3aHHOE B JAHHOM ONHMCAaHUH
Ha3HA4YCHHE KOHTAKTOB pa3bEéMOB. Bce MOAKIIOUEHUS K MPeoOpa3oBaTemio CIeAyeT MPOBOAUTH,
OTKIJIIOYHB €0 OT ITUTaHUs.

3.2.3.2 YcraHoBka pe:xxuMa padoThl

Y CTaHOBUTH PEKUM pabOTHI BXOJHBIX M BBIXOIHBIX IIEMCH MPH MOMOIIN MEPEKIIOYaTeIs Ha
JINLIEBOH ITaHEIN COrIacHO TadimIe 3.

[Ipu moaxmouenun gatunka ¢ HART-unTepdeiicoM, HEOOXOIUMO  YCTaHOBHTH
nepekitouarens "3" B monoxenue "ON".
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Tadauma 3

Cocrosinne

nepeKJIIYaTeas Pesxxum padoThI BXOAHOM Peskum pasoThl BHIXOHOI men
"PEXXKUM" nenu (MCKpode30macHoil)

TR oy

OFF OFF ot 0 no 20 MA ot 0 no 20 MA

OFF ON ot 0 1o 20 MA ot 4 1o 20 MA

ON OFF ot 4 no 20 MA ot 0 no 20 MA

ON ON ot 4 1o 20 MA ot 4 1o 20 MA

3.2.3.3 MoHTAaXK U JeMOHTAK

YcTaHoOBUTH TMpeoOpa3oBaTeb HAa PEeNbC MOHTAXHBIM, JUIS YEro 3alenuTh Ma3 Kopiyca ¢
BEPXHEH CTOPOHBI 32 KPOMKY peJibca, MPEeIBAPUTEIHHO COBMECTHUB a3 ¢ pa3beMOM, U HAaJaBUTh Ha
KOPITYC CO CTOPOHBI METANTHYeCKOro ¢ukcatopa. [ns obieruyeHust yCTaHOBKH PEKOMEH]IYETCs C
MIOMOILBIO OTBEPTKH CJIETKA OTTSAHYTh 3alleNIKy (pUKCATOPA.

Jns cHsatHa TmpeoOpas3oBateniss € peibca HEOOXOAWMO C TOMOIIBIO OTBEPTKH OTTSHYTH
3al1enKy (pukcaTopa, HOTAHYTh 32 KOPITYC CO CTOPOHBI (PMKCATOPA, 3aTEM BBIBECTU U3 3ALCIICHUS C
PENbCOM BEPXHIOIO CTOPOHY KOpITyca.

3.2.3.4 Iloak/jaro4yeHHe BHEIIHUX Hemein

[IpeoOpazoBarens 1OMycKaeT MOAKIIOUYEHUE OJHO- U MHOTOXKUIIBHBIX MEIHBIX MPOBOJIHUKOB
ceyenueM or 0,2 mo 2.5 MM-. s momcoenuHeHnsT HECKOJIBKUX MPOBOJHUKOB PEKOMEHIYETCS
WCIIOJIb30BaTh TOJIBKO MHOTOXWJIBHBIA IIPOBOJ C OINPECCOBKOW HaKOHeUHWKAa. HasHaueHue
KOHTaKTOB IMpeoOpa3oBaTelist ykazaHo B Tabmuiie 4.

Cxema MoJKIII0UeHUs MpeoOpazoBaTess MPUBEICHA B IPHIIOKEHUH B.

Taoauna 4

Homep konTakTa HanmeHnoBanue uenu XapakTepucTHKa Lenu

+24 B [Tutanue (+) Ilenb nuTanus
0B [Iutanue (-) ot 20 1o 30 B
1 OO0 Bx
3 Unur HckpobesomnacHas 11erb
2 Ipx
11,12 OO0111 BBIX Brixognasg nenb
10 IBbIX ot 0/4 10 20 MA

[Tpu noaKIIIOYeHNU pEKOMEHIYEeTCs COOTI0NATh CIEAYIOIIYIO TOCIEA0BATEIEHOCTb!

1) npoBepUTh COOTBETCTBHE BEIMYMHBI MUTAKOLIETO HampsokeHus Hopme oT 20 mo 30 B.
Y0OenuThCs, 4To BCE MONKIIIOUYAEMBIE I[N 00ECTOUEHEL,

2) TOAKIIOYUTH K TIPeoOpa3oBaTeio IENU MUTAaHUS U JTUHUIO CBSI3U COTJIACHO TadmuIe 4 u
NpUIOKEHUI0 B B cienyroiiem nopsiake:

a) CHATh M3OJIALUIO C MPOBOJHUKA Ha paccTossHUHU (5—6) mMm. CKpYTUTh WJIH OIPECCOBATh
Sa‘lI/IILIeHHI:II\/'I KOHCII B CJIy4dac UCIIOJIb30BAHUA MHOT'OKUJIBHOTO IIPOBO/JIA;

0) OTBEPTKOM OTKPYTUTh BHMHT, BCTaBUTb B KOHTAaKT pa3beMa IIPOBOJ, 3aTSAHYTh BHUHT
OTBEPTKO;

3) monxarTh HampspDKEHUWE NHUTaHUs Ha mpeoOpaszoBarenb. Ha nuieBoil maHeIW IOJDKEH
3acBeTuThea unaukatop "IIAT" 3eneHbIM IIBETOM;
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4) WM3MEpUTHh HAIPSHKEHHME XOJIOCTOrO XO0Ja MEKIY BXOIHBIMM KOHTaktamu 2 u 3. OHO
JIOJDKHO OBITH B mpezenax ot 15 no 25 B;

5) CcHATH HAINpsDKEHHE MUTaHUA C IPpeoOpazoBaTes.

Hns  moaxmouenuss k  pazbemy ME 22,5 TBUS 1,5/5-ST-3,81 KMGY  HeoOxoaumo
ucnonb3oBath BIKy IMC 1,5/5-ST-3,81 AU KMGY wunu pozerky MC 1,5/5-ST-3,81 AU KMGY.
Hns wHanexnon d¢ukcarmu wmoxyned Ha DIN-penbce HE0OXOAMMO HCIONB30BATh  KIUTICY
E/ME TBUS NS35 KMGY 2713780.

Bunka IMC 1,5/5-ST-3,81 AU KMGY, pozerka MC 1,5/5-ST-3,81 AU KMGY wunu knurca
E/ME TBUS NS35 KMGY 2713780 nocrtaBisitoTcsi IO OTASIBHOMY 3aKa3zy.

3.3 HUcnoan3oBanue

3.3.1 Mepsnl 6e3onacHocTH IpU padoTte

[Ipu skcruryaTanuu mpeodpazoBaTensi HeoOXoaumMo cobmoaenne TpeboBanmii . 7.3 11YD,
1. 3.4 "DnexkTpoycTaHOBKM BO B3pbiBoomnacHbIx 3oHax" IITO, IlpaBun mo oxpaHe Tpyna npu
9KCILTyaTalliy JJIEKTPOYCTAHOBOK M JIPYTMX HOPMATHUBHBIX JIOKYMEHTOB, PErJIAMEHTUPYIOIIUX
JIENCTBHUS 00CITY)KMBAOIIETO IepcoHana Ha 00BEKTE YCTAHOBKU MTPeoOpa3oBaTes.

B xone skcrutyaranuu HEOOXOIUMO KOHTPOJMPOBAaTh M IOJJAEPKUBAaTh B HOPME YCIOBUS
paboThl mpeobpazoBarensi B COOTBETCTBUH C YKa3aHUSAMH B paznene 1 u 3.1, skcrryaTallmOHHBIMU
OTPaHUYEHUSMH M MepaMu Ipu OOECIEeYEeHMH B3pBIBOOE30INACHOCTH IPU MOHTAXe, a TaKXKe
IPOBOJIUTH TEXHUYECKOE 00CTYKMBAHNUE B COOTBETCTBUH C YKa3aHUSAMH pazjiena S.

3.3.2 Caenenusi 00 IKCIIIyaTalun

[IpeoOpaszoBarenb, yCTAaHOBJICHHBI B COOTBETCTBUMU C 3.2.3, TOTOB K OKCIUTyaTallud H
JIOTIOJTHUTEILHON HACTPONKH HE TpeOyerT.

[IpeobpazoBarens mpeaHa3HAYeH A1 aBTOHOMHOM HENpepbIBHON pabOThl U B HOPMaJIbHOM
pEeXUME KCIUTyaTalluu He TpeOyeT BMeLaTeabCTBa 00CIY )KUBAIOLIETO EPCOHATIA.

4 TTOBEPKA (KAJIMBPOBKA)

[Ipu BEIMycke mpeoOpa3zoBaTeNiss W3 IMPOU3BOJCTBA IMPOBOAUTCS €ro KaluOpOBKA, a IO
TpeOOBaHUIO 3aKa3uyWKa BO3MOXKHO TPOBEICHHUE TOBEPKU. Pe3ynbTaThl MOBEpPKH (KaTHOPOBKH)
3aHOCSITCS] B COOTBETCTBYIOIIMI pa3ziell macnopra.

[ToBepka (kamuOpoBKa) BBHITIOJHSETCS B COOTBETCTBHHM C JOKyMeHTOM «lIpeoGpazoBarenu
cepun ET. Meronuka moBepku. IIpeoOpazoBaTens u3MepHUTenbHBIN pazaenurenbHbiii ET-420.
Yacts 1. 4200-056-28829549-2007MI11. [TpeobpazoBarens ET 7461. Kuwra 8»
4200-056-28829549-2007MI11.08.

MexnoBepoUYHbIi HHTEPBAI (IEPUOIUYHOCTH KaTMOPOBKHU) — 2 TOAA.
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S TEXHUYECKOE OBCJYKUBAHUE

TexHHYeCKOe OOCTY)KHUBaHUE MpeoOpa3oBaTelisi JOJDKHO MPOBOIUTHCS IMOATOTOBICHHBIM
[IEPCOHAIOM, JEHCTBYIOIIUM B COOTBETCTBUM C pabOUYMMH HMHCTPYKLUHSAMHU IO OOECIEYCHUIO
Oe3omacHOCTH Ha 00BeKTe sKcrutyatanuu npeoodpazosatens, ['OCT IEC 60079-17-2013, TITD
U IpYTUMH HOPMAaTHUBHBIMH JOKYMEHTAMH, PETIAMEHTHPYIOUMMH JCHCTBUS OOCTYKHBAIOIIETO
MepcoHalIa Ha MECTE IKCILIyaTal[uy mpeoOpa3oBaTels.

TexHuueckoe OOCITy)XMBAaHUE BKIIOYAeT B CeOsl pEryispHble MEPHOAMYECKUE IPOBEPKH,
KOTOPBIE MOT'YT OBbITh BU3yalbHBIMH MJIU HETIOCPEACTBEHHBIMH (C IPUMEHEHUEM JIOTIOJIHUTEILHOTO
UHCTPYMEHTA U 000PYAOBaHUS).

O6béM mpoBepok mpeoOpazoBaTenss B XOA€ AKCIUTyaTalluu ISl pa3HbIX YPOBHEH KOHTPOJISA
ykazaH B Tabnuue 5. [lepuoaMYHOCTh M PEXUM IMPOBEPOK YCTAHABIMBAIOTCS PErJIAMEHTOM Ha
MecCTe OJKCIUTyaTaluu mnpeoOpa3oBaTenisi, HO CleJyeT MpPOBOJUTH HE MeHee OIHOU
HETOCPECTBEHHON MPoBepKH B rof. 1o pe3ynbraTtam nepruoJuuecKoi MpoBepKu mpeoOpa3oBaTelib
MOJKET OBITh MOJBEPTHYT JETAbHOMN MPOBEPKE.

Ecnu B X0/1e TPOBEPOK BBISBICHO OTKIOHEHUE MapaMeTPOB MPeoOpazoBaTessi OT HOPMbI WIIH
HapyIlIeHUEe ero KOHCTPYKIIMH, TPeoOpazoBaTeNb CIeAyeT BBIBECTH U3 AKCIUTyaTallMy U HalpaBUTh

Ha PEMOHT.

Tabauua S
YpoBeHb
HaumeHoBaHuUe NPOBEPKHU Copaeprxanue nNpoBepKU MPOBEPKH
A1 H| B
1 TIIpoBepka MapKUpOBKH YOenuTnes, 9T0 MapKUpOBKa Ha KOPITyCe + +
peoOpazoBaTesis B COXPaHHOCTH M XOPOIIO Pa3IndimMa
2 OtcyTcTBHE  BHAMMEIX | Bu3yanbHO yOeIUTHCS B IIETOCTHOCTH KOPITyca + + +
HECaHKIIMOHUPOBAHHBIX npeoOpazoBaTessi ¥ MOABOISIIEIO MOHTaXa (TIpr
U3MCHCHUI HAJIMYH1N)
3 OrcytcTBHE W3Biieus muaTy U3 KOpIyca U yOeUThCS B IIGIOCTHOCTH | +
HECaHKIIMOHUPOBAHHBIX MOHTaXa Ha IUIaTe, OTCYTCTBUH HAPYIIICHUN 3alIITHOTO
W3MEHEHUH TIOKPBITHS Ha TUTATE U 3aJTUBKHA KOMIIAYHIOM
HCKPO3aLIUTHBIX KOMIIOHEHTOB, OTCYTCTBUU MAeK U
2JIEMEHTOB HE3aBOJCKON YCTaHOBKU
4 TlpoBepka nmeyaTHOU | YOeauThCs, UTO IedaTHas TuraTa 9ucTas ¥ He UMeeT +
TLJ1aThI TTOBPEXKJICHUN
5 TIIpoepka Hampspkenus | [Tpu moMorm BOIbTMETpa YOSAUTHCS, YTO HAMIPSDKEHUES + +
MUTaHMS TPEoOpa3oBaTeNs MUTAHUS HA KJIEMMaX MPeo0pa3oBaTeist HAXOAUTCS B
npexenax ot 20 go 30 B
6 IlpoBepka wmHaWKaropa | Ilpu mogaHHOM MHTAaIONIEM HANPSHKEHUN YOSIUTHCS B + + +
pexxkuma paboTer «P» pabote nHIUKaTOpa «P» Ha TUIEBON AHEN COTJIACHO
2.5.6
7 TlpoBepka HampsikeHus | I3MEpUTh HaNPSyKEHUE XOJI0CTOTO X0J1a MEXKTY +
XOJIOCTOTO0 XOAa U ToKa | KoHTakTaMu 2 1 3. OHO JOKHO COCTABIISTh
KOPOTKOTO 3aMblkaHus Bxoaa | (15-25) B. MI3mMepuTh TOK KOPOTKOTO 3aMBIKaHUS MEXKIY
10 TOKY KoHTakTaMH 3 ¥ 6. OH J0/mKEH coCTaBIIATh (24-26) MA.
8 IIpoBepka cooTBeTcTBUSA | [IpoBEepHTH, YTO YCTAaHOBIICHHEIH npemoxpanuTens FU1 +
npeaoxpanutens 3agannomy | umeet tan 216050 (5x20, 50 MA), a mpenoxpaHuTeIb
TUTTY FU2 — tum 216500 (5%20, 500 MA)
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Tabauna 5
YpoBenb
HaumeHoBaHuUe NPOBEPKHU Copaeprxanue nNpoBepKU MPOBEPKH
A H| B

9 TIlposepka 3aMKHYTh MEXTy CO00M KOHTaKTHI 1, 2, 3. +
SJICKTPUICCKOTO 3aMKHYTh MEX Iy co00i korTakThI 10, 11, 12.
COIPOTHBJICHUA M30JIANNN 3aMKHYTb MEXKIY CO00M KOHTAKTHI «+24 B», «0 B».

[IpoBepuTh CONPOTHBIICHUE W3OS MEXKITY

00pa30BaHHBIMU IETISIMHA METAOMMETPOM C pabounuM

HamnpspkearneMm 500 B. ConpoTuBiieHne 10DKHO OBITH HE

MeHee 40 MOwm

Npumeuanus

1 3HaKOM «+» 0003HAYCHBI MPOBEPKH, IMTPOBEACHUE KOTOPHIX 00SI3aTENHHO MPU YKa3aHHOM ypOBHE
KOHTPOJIA.

2 O0o3HaueHue ypoBHeidt mpoBepku: JI -  nerampHas, H -  HemocpeacTBeHHas,
B — BusyanbpHas

6 TEKYIIIUA PEMOHT

PemonTt npeoOpa3oBaTens IIPOBOJIUTCS IPEANPUATHEM-U3TOTOBUTEIIEM 1100
CHeLHaaIu3upOBaHHBIMU OpraHu3anusaMu B COOTBETCTBUU c TpeOOBaHUAMU
P/1 16.407-2000, 'OCT 31610.19-2014.

7 TPAHCIIOPTUPOBAHUE U XPAHEHUE

TexHuueckne XapakTepUCTHKHU MPeoOpa3zoBaTessl COXPAHSAIOTCS MPH TPAHCIOPTUPOBAHUU U
XPaHEHUU B TPAHCIIOPTHOW Tape MPeANPUATHA-U3TOTOBUTENS MPHU CIEIYIOINX BO3ACHCTBUSIX:

— TeMmIepaTrype Ookpyxkarwiiel cpeasl — oT MuHyc 55 no mitoc 70 °C U OTHOCHUTEIBHOU
BIaxHOoCTH OT 5 1o 100 % 06e3 KOHIeHC Ay BJIary;

— YpOBHE CHHYCOWaJIbHON BUOparuu — He 6osiee yem 1o rpymnme F3 TOCT P 52931-2008;

— yAapax CcO CpeJHUM 3HAYEHHEM MUKOBOTO YIAPHOT0 YyCKOpeHUs 98 M/c’, JUINTEIBHOCTH
yIapHOro uMmyibca 16 Mc u cBo6ogHOM najieHnu ¢ BeicoThl cormacHo 'OCT P 52931-2008;

— armocdeproM aasnenuu — ot 84,0 no 106,7 kI1a (ot 630 go 800 mm [IT. Cr.).

[Tpu TpaHCHOPTUPOBAHUH U XPAHEHUHU TPE0OPa30BaTENb TOJKEH ObITh 3aIIUILIEH (3aKPBIT) OT
IPSMOTO IMOTAJaHHUsI aTMOC(HEPHBIX OCa/IKOB.

VYcnoBust  XpaHeHHMs — mpeoOpasoBaTenell B YHAKOBKE — IPEANIPUATHS-U3TOTOBHUTEIS
y MOCTaBIIMKa U TOTPEOUTENS TOJKHBI cooTBEeTCTBOBaThH Kareropuu 2 mo 'OCT 15150-69.
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Ipunoxenune A
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Pucynok A.1 — I'aGapurtHsIii yepTex npeodpaszosareasi ET 461
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Ipuioxenue b
(cmpaBo4HOe)

Cxema pa3MenieHus 3JIeMEHTOB
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Pucynok b.1 — Cxema pa3menneHus 3J1eMeHTOB Ha mJiate npeoopasosaressi ET 461
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Ipuioxenue B
(o0s13aTeIbHOE)

Cxema nmoagKJIOYEHUs Mpeodpa3oBareis
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Pucynok B.1 — Cxema noakiiouenus npeoopasosarens ET 461
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Ipuioxenue I
(cmpaBo4HOe)

CocTaBHbBIE U JOMOJHUTE/IbHBIC 3JICMECHTbI npeoﬁpa3OBaTenﬂ

1 ME MAX GEH-L... @

ME MAX 17,5/22,5 GEH-R...

) ME MF 17,5 @
) ME MAX 17,5/22,5 PLATE

ME MAX 17,5/22,5 DKL

ME MAX 35/45 PLATE @ r”\

) ME MAX 35/45 DKL
) ME MAX 35/45 MT ... \z>\;>/

®DOE®® 0O EC

(1 ME 22,5 TBUS 1,5/5-ST-3,81 ME MAX GEH-L ... () Kmunca E/ME TBUS NS35
(2 Bumxa IMC 1,5 /5-ST-3,81AU ME MAX 17,5/22,5 GEH-R ...
Poszerka MC 1,5/5-ST-3,81 AU ME MF 17,5

ME MAX 17,5/22,5 PLATE
ME MAX 17,5/22,5 DKL

OO0
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JIuer perucrpanuy u3MeHEeHH I

Howmepa snmctoB (cTpaHuly) Bcero
JIUCTOB
H3m. n3Me- same- | | aHHYyIH- (cTpanu No mokym. [Tomm. | Jlara
HEHHBIX | HCHHBIX pPOBaHHBIX | 1I) B
JTOKYM.
1 Bce NOVYT.498-08 15.05.08
2 Bcee NoVYT.937-10 20.10.10
3 Bce NOVYT.15-11 27.01.11
4 Bcee NOVYT.189-11 08.04.11
1,8, 12,
5 13, 19, I[ICEA.86-15 27.03.15
21
6 2 [ICEA.433-15 04.12.15
7 10-18 [ICEA.123-16 12.05.16
8 17 24 [ICEA.164-16 12.07.16
9 Bcee 25 25 I[ICEA.1156-18 05.12.18
10 2,7,8 25 [ICEA.188-19 09.08.19
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