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Pykoeodcmeo no akcrsayamayuu

Hacrosiiee pykoBoactBo 1o 3kciutyatauuu (PD) mnpegHasHaueHo i O3HAKOMIICHMS
C KOHCTPYKITUEH, MPUHIUIIOM JCHCTBHS, XapaKTEPUCTHKAMHU MPEeoOpa3oBaTeNsi H3MEPUTEITHHOTO
paznenurensHoro ET 341 (manee — mpeoOpasoBarenb), a Tak)Ke yKa3aHUSIMHU, HEOOXOAUMBIMH JIJIst
NpaBUIBHON 1 6€3011aCHOM KCIITyaTalku.

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

CocTaBHbBIE U JONOIHUTEIIBHBIE 3JIEMEHTHI IPE00Pa30BaTEs MPECTABICHBI B IPUIIOKEHUH | .

1 TPEBOBAHMUSA BE3OITACHOCTH

1.1 Ilepeo mauanom pabomsi ¢ npeobpazosamenem HeOOXOOUMO MUWAMENbHO U3VUUMD
Hacmosiyee PO, npu pabome mpebyemcs cobnodams YKA3awHble Hudce mMpebo8aHus
bezonacnocmu.

1.2 Ilpeobpazosamenv no cnocoby 3auumsl 4ei08eKd Om NOPANHCEHUs INEeKMPUYECKUM
mokom omuocumces ko Il knaccy no I'OCT 12.2.007.0-75.

1.3 Ilpeobpazosameny omuocumcs Kk obopyoosanuto kiacca A no I'OCT 30805.22-2013.
Ilpu ucnonvzo6anuu 6 OLIMOGOU 0OCMAHOBKE 5MO  000PYOOBAHUE MOJCEM  HAPYUAMD
@yHKYuOHUpOBaAHUe OPY2UX MEXHUUECKUX CPeOCmE 6 pe3yibmame co30A8aemMblX UHOYCMPUATbHBIX
paouonomex. B smom ciyuae om nonvzoeamens moxcem nompebo8amvcsi npuHamue a0eK8amHvlx
mep.

1.4 Ilpu skcnnyamayuu npeobpazosamensi He0OX00UMo cobawdeHue mpedbosanutl ei. 7.3
"llpasuna ycmpoiicmea anexkmpoycmarnosok” (I1YI), aon. 3.4 "Onekmpoycmanoexku 60
83puvleoonachuix 3ouax" Ilpasun mexnuueckou 3KCniIyamayuy 31eKmpoycmano8oKk nompeoumeinei
(IITD) u Ilpasun no oxpane mpyoa npu 3KCNIyamayuu 31eKmpoyCcmaHo8oK.

1.5 Ilpeobpazosamens He 00HCEH YCMAHABTUBAMBCA 80 83PbIGOONACHOU 30He.

1.6 Ilpeobpazosameny umeem 63pwigozawumy euda "Hckpobezonacuas snekmpuieckast
yenv yposHa ia". [na obecneuenus u COXpAHHOCMU NAPAMEMPO8 UCKPO3AWUMbI NPU MOHMAlCEe
u sxcnayamayuu credyem coonrooamo ykazanusn 3.1 u 3.3.1.

1.7 He oonyckaemcs paboma, Xpanenue uiu mMpaHCnOpMupo8aHue npeoobpaszosameins
8 YCI0BUSAX, BLIXOOAWUX 30 PAMKU YKA3AHHBIX Hacmosauem PO.

1.8 He oonyckaemca skcniyamayus npeobpazosamesisi cO CHAMbIMU CMEHKAMU UTU
umerowje20 KOHCMpyKmuegHvie oeghexmal.

1.9 He oonyckaemcs nonadanue Ha 0001I0YKY U BHYMPEHHUE HACMU NPeoopazosamels
A2pecCUBHbIX XUMUYECKUX 8eujecms U UX napoe.

1.10 He Oonyckaemcs 0ns o4ucmxu 6HEWHUX NO8epXHOCMell npeobpazosamesis Om Nuliu
UNU 3a2PA3HEHUs. NPUMEHAMb OPeaAHUYecKUe pacmeopument i aOpa3ugHvie 8euecmad.

1.11 Ilumanue npeobpazosamens 00IHCHO OCYWECMBIAMBCA OM UCOYHUKA NOCMOSHHO20
moxka nHanpsicenuem om 20 0o 30 B.

1.12 Buixoomsie (HeuckpobezonacHule) yenu u yenu numanus npeoopazosamesi OONYCKaom
pabomy ¢ o0bopyoosanuem o00OWe20 HAZHAYEHUs C NUMAHUeM Om HPOMbBIUIEHHOU cemu
nepemeHHo20 moka Hanpsaxcenuem He oonee 250 B.

1.13 3anpewaemcs npousgooumv HOOKMOYEHUE UIU OMKIIOYEHUe GHEWHUX yenell
npeobpazosamensi NPu GKIIOUEHHOM HANPAICEHUU NUMAHUSL.
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1.14 He oonyckaemcsi 6HOocumb Kaxkue-iubo USMEHeHUs 6 cXxemy U MOHMAMNC
npeobpazosamens, HaPYWams 3auumHsle NOKPbIMuUs Ha niame u KOMHOHEeHMaXx.

1.15 Pemonum npeobpazosamens 001dCeH NPOBOOUMbCA NPeONPUAMUEM-U320MOUMeNeM
JUOO CReyuanu3upOBaHHbIMU OP2AHU3AYUIMU.

1.16 Ilpeobpazosamenv ne codepoicum ¢Hakmopos, ONACHBIX Ol OKpydcaroujel cpeobvl
U 300p06bsl UeloBeKd, He COOepHCUm U He 8bl0eisenm 3a2PAHAIWUX U OMPABIAIOWUX Beujecms
8 00BeKkmbl OKpydHcaroujeli cpedvl u He mpeodyem CneyuaibHblX Mep 07 YMUiu3ayuul.

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 MOTHOTO HAUMEHOBAHMSI TpeoOpa3oBaTes:

Ilpeoopazosamens uzMepumenbHlil pazoenumenvHulil ET 341
TY 4200-056-28829549-2007

2.1.2 Csenmenust o ceprudukanuu mnpeoOpa3oBarens IPHUBEIEHbl Ha caiiTeé KOMIAHUH
www.elesy.ru.

2.1.3 Ilpeobpa3oBarens u3MepUTENbHBIA  pazgenutensHblii ET 341 ¢ BxoxHoW

ne

HUCKpOOE30MacHON AJIEKTPUYECKOW IEeMbI0  ypOBHS "ia" ©W MapKUPOBKOW B3PBIBO3ALIUTHI
[Ex ia Ga] IIC X cootBerctByer ['OCT 31610.0-2014, T'OCT 31610.11-2014, ycranaBnuBaeTcs
BHE B3PBIBOOMACHOM 30HBI W MpeJAHA3HAYECH I MpeoOpa3oBaHus cUTHajIoB Tepmomap Tuna K, L
uS no 'OCT P 8.585-2001 B 3HaueHUs HANpSKEHUsI TOCTOSHHOTO TOKA WJIM IOCTOSHHOTO TOKa
B COCTaB€ AIEKTPOOOOPYI0BAaHUS KOHTPOJIS U YIIPABICHUS TEXHOJIOTHYECKUMHU MPOLIECCaMHU.

2.1.4 OO6nactb mnpuUMeHeHHUs mpeoOpa3oBaTeNii — B3PHIBOONACHBIE 30HBI ITOMEIICHUN
Y HapYKHBIX YCTAaHOBOK COTJIACHO MAapKHUPOBKE B3pbIBO3AMTHEL, 1. 7.3 IIYD wu apyrum
HOPMAaTHUBHBIM  JIOKYMEHTaM, PpEriJaMeHTUPYIOIIMM  TPUMEHEHHE  3JIEKTPooOOpyIOBaHuS,
PacIoyIoKEHHOTO BHE B3PBIBOOIIACHOM 30HBI M CBA3aHHOTO BHELTHUMHU MCKPOOE30IaCHBIMU LIEMISIMU
C 2JIEKTPOTEXHUYECKUMH YCTPOMCTBAMHU, YCTAHOBIECHHBIMHU BO B3PBIBOOIIACHOM 30HE.

2.2 YciaoBus OKpy:Kaouiei cpeabl

2.2.1 Ilo ycTOWYMBOCTH K BO3JAEHCTBUIO TEMIIEPATYPbl U BIAXKHOCTH OKPY)KAIOIIEH CpENbI
npeobpazoBarenb oTHocuTes K rpynne C3 mo 'OCT P 52931-2008.

2.2.2 Pabouwmii quanaszoH Temmnepatyp npeodpazoparens — oT Munyc 20 o miroc 60 °C.
2.2.3  OtHOcHTENbHAs BIAXKHOCTH BO31yXa — 10 95 % nipu temmnepatype tuitoc 40 °C.

2.2.4 Tlo ycTOWYMBOCTH K MEXaHMUYECKHM BO3JACHCTBUSAM NIpeoOpa3oBaTeIb OTHOCHUTCS
k rpynne ucnoiaHerust N2 no 'OCT P 52931-2008 u Beliep:kUBaeT BO3AEHCTBUS CHHYCOMAAIBHBIX
BuOparuii ¢ vactoroit ot 10 10 55 't 1 aMIUTy10¥ cMereHus (TT0JIOBUHHBIN pa3Max) 0,35 MM.

2.2.5 [Ilpeobpa3oBarenb COXpaHSET CBOM TEXHHUECKUE XAPAKTEPUCTHKH MpPU BO3ACHCTBHU
OJMHOYHBIX yJapoB C ITapaMeTpaMu:

2
— NHMKOBOE yckopeHue — 10 150 m/c”;
— JUIMTEIBbHOCTh YAApHOTO umnyibca — 11 mc;

— (opma ynapHO BOTHBI — TOTYCHHYCOUIA.
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2.3 TexHu4eckHe XapaKTepUCTHKH

2.3.1 IIpeobpa3zoBarens obecrieunBaeT nmpeodpazoBanne curuanoB tepmomnap tumna K, L u S
no ['OCT P 8.585-2001 B 3HayeHus HanpsHKEHUs TMOCTOSHHOTO TOKAa WM MOCTOSIHHOTO TOKa,
COOTBETCTBYIOIIIKE TEMIIepaType pabouero KoOHIa TePMOIIaphl B JUAMa30HAX:

— ot 0 go mmroc 900 °C — mst Tepmonapsl Tumbl K;
— ot 0 go moc 800 °C — st Tepmornapsl Tuma L;
— ot 0 go mmoc 1600 °C — mist TepMonapsl TUMa S.

2.3.2 TIpeobpazoBaHue MPOU3BOIUTCS IO JIMHEWHOMY 3aKOHY B 3HA4CHHE BBIXOIHOTO
CHTHAJIa, JIe)Kallee B IMana3oHax:

— ot 0 g0 20 MA — 110 TOKY;
— o1 4 no 20 MA — 1o TOKYy;
— ot 0 g0 10 B — o HanpspkeHuto;
— ot 2 no 10 B — no HanpsiKeHH1o.

2.3.3 JlomycTUMOE CONPOTUBJICHHWE HArpy3kd B pEXHME BbIXOJa IO TOKYy — He Oosee
600 Om, B peskxrMe BBIXOA IO HaIPsDKEHUI0 — He MeHee 2 KOM.

2.3.4 [Ilpenensl JomycKaeMoil OCHOBHOW MPHUBEICHHON MOTPEUIHOCTH Ipeodpa3oBaHus
curHaa (BX0J-BBIXOJI) COCTABIISIOT:

— 0,50 % — nnst Tepmonaps! THNA S;
— #0,10 % — nanst Apyrux TUNOB JaTYUKOB.

[Ipenensl qomyckaeMoil mpuBeAEHHON MOTPELIHOCTH MTPeoOpa30oBaHus CUTHAIIA (BXO/I-BBIXO[)
B pab0OYMX YCIOBUAX IKCIUTyaTallH (BKIIIOYAs JONOJHUTEIbHYIO MIOIPEIIHOCT) COCTABIISIOT:

— 0,75 % — nnst Tepmonapsl THNA S;
— 20,15 % — nns qpyrux TUTIOB JTaTYNKOB.

2.3.5 [Ilpeobpa3oBarens HMeET KOMIICHCAIIMIO TEMIIEpPAaTyphl CBOOOJHBIX  KOHIIOB
TEPMOIIApbl C BO3MOXKHOCTBIO €€ OTKIIOYEHUs NpU OSKCIulyatauuu. llpm oTkiroueHHOU
KOMIICHCAIIMH TeMIlepaTypa CBOOOIHBIX KOHILIOB TePMONAaphl MPUHUMAETCS MOCTOSHHON M paBHOU
0°C.

[Ipenensr nonyckaeMoi aOCOTIOTHON MOTPENTHOCTH KOMIICHCAIIMH TeMIIepaTyphbl CBOOOTHBIX
KOHIIOB TepMOTMapbl CocTaBisiOT + 5 °C.

2.3.6 BxonHOe conmpoTHBICHHE TIpeoOpazoBatTens — He MeHee | MOMm.

2.377 Bpemsa Hnapactranusa ot ypoBHa 0,1 mo ypoBHs 0,9 m cmama or ypoBHs 0,9
1o ypoBHs 0,1 OT MaKCHMaTbHOTO 3HAYEHUS BBIXOIHOTO CHTHAIA Ipeodpa3oBarens — He Ooee 1 c.

2.3.8 Tlpu oOpweiBE COCAMHUTEIHLHOM  JIMHMM  3HAYEHHE  BBIXOJHOTO  CHUTHaja
yCTaHaBJII/IBaeTCSI B OJHO U3 KpaﬁHI/IX HOJIO)KGHI/Iﬁ — HHXHIOKO rpaHHuy Auaria3doHa BBIXOJIHOTO
curHana, mu6o He MeHee 1,1 OT BepXHEH rpaHUIlbl AMana3zoHa U3MepeHus coriacHo 2.3.2. Bpems
nepexojia B KpaitHee cocTosiHue — He OoJee 1 c.

2.3.9 Koadpdbunment momaBieHus mnomexu oOmiero Bujpa Ha vactore 50 ['m — He MeHee
100 nb.

2.3.10 DnexTpuveckre mapameTpbl HCKpOOE30MacHOM e COOTBETCTBYIOT TabmuIe 1.
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Taoauna 1
HaunmeHnoBanmne napamerpa En. n3m. 3HaueHue
1 Maxkcumansnoe BxogHoe (U;) u Berxognoe (Uy) HanpspkeHue B 6,6
2 Maxkcumainbnbiii BxogHoi (I;) u Beixognoi (I) Tok MA 5
3 MaxkcuMaibHas BHelHII eMKocTh (Cop): MKD
- ITA 200
- 1IB 100
~1IIC 3
4 MakcumanbHas BHEIIHAS UHIYKTUBHOCTH (Lo): MIH
- ITA 200
- 1IB 100
—TIC 50

2.3.11 Bxonmubie (MCKpOOE30IMAaCHbIE) IIEMH, BBIXOJHBIC (CUTHAIBHBIC) W IEMb MHUTAHUS
rajJbBAaHMYECKU pa3zesieHbl MeXly cOOON. 3HaUCHHUE AIIEKTPUUYECKON MPOYHOCTH U3OJSAILIUH MEXTY
HEMsIMH MpeoOpa3oBaTeIsl MPUBEACHBI B TAOIHIIC 2.

Tabauna 2
I dexTUBHOE 3HAYEHUE UCTTBITATEIHLHOTO
IIpoBepsiemble nenu .
HanpsizkeHust yactoroi ot 48 10 62 I'u, B
"Bxoxn" (uckpobesomnacHas) u "Brxon" 1500
"Bxox" (uckpobesomnacuas) u "[Iuranne” 1500
"Beixon" u "lluranue"” 750

2.3.12 MuHuManbHoO JOITyCTUMOE JIEKTPUYECKOE COIIPOTHUBIICHUE U30JILUU
rajbBaHMUYECKHU pa3JelICHHbIX Lienel mpeodpa3oBares:

— 40 MOwM — nnpu HOpMAJIBHBIX YCIIOBUSIX;
— 10 MOM — nipu BEpXHUX 3HAYEHUSAX TEMIIEPATYPHI 7151 paO0UHX YCIIOBUIA;
— 2 MOM — npu BepXHEM 3HAUEHUU OTHOCUTEJILHOU BIIAXKHOCTH.

2.3.13 Ilutranme mnpeoOpazoBaTesiss MPOU3BOAUTCS OT HCTOYHHMKA TIOCTOSHHOTO TOKa
HanpsbkeHueM ot 20 1o 30 B ¢ nomyctumbiM ypoBHeM myinbcaiuii He 6onee 50 MB. ITorpebasiemas
MOIIIHOCTH TMpeoOpa3zoBatens — He Oosiee 3 Br. [IpeoOpa3zoBarens cHaOXeH 3alIUTON OT IMOJAYH
NUTaHUS 0OOPAaTHON MOJISIPHOCTH.

2.3.14 IlapameTpsl HAIEKHOCTH:

— cpennsis HapaOoTka Ha oTka3 — He MeHee 80 000 Jacos;

— CpemHH CpoK cyKObl — He MeHee 10 jerT.

2.3.15 TabaputHbie pa3mepsl mpeobdpa3oBatens — He 6osee 22,5%109,0x114,5 mwm.
2.3.16 Macca npeobpazoBatens — He 6onee 0,3 Kr.

2.3.17 Crenenb 3amuThl kopiyca — [P30.

2.3.18 Pexum paboTsl mpeoOpa3oBaTessi — HEMPEPbIBHBIH.



Pykoeodcmeo no akcrsayamayuu

2.4 KOMILIEKTHOCTH
B komIuIeKT nocTaBku npeodpazoBaTess BXOIAT:

1) IIpeobpa3zoBatenb M3MEPUTEITbHBIN pa3aenuTeNbHbIN ET 341
TV 4200-056-28829549-2007 — 1 wr.;

2) IIpeobpazoBarens usmeputenbabiid pazaenutenbabiii ET 341. [TacmopT — 1 9k3.;
3) T'apanTuiinbiii TanoH — 1 3K3.;

4) Tlepembruka MJ-0 — 4 wr.;

5) Buwuuka IMC 1,5/5-ST-3,81 AU 1943276 — 1 wrt.;

6) VYmaxoBka — 1 KoMILI.

I[Ipumeuanus

1 PykoBO/ACTBO 1O 3KCILTyaTalliy, METOANKA MOBEPKH U KOMHUU Pa3pelIMTENIbHBIX JOKYMEHTOB
Ha U3JIENIME B KOMIUIEKT IMOCTABKH HE BXOJAT U pa3MEIEHbI B 3JIEKTPOHHOM BUJIE Ha cailTe KOMITaHUU

www.elesy.ru.
2 T1o cOramacoBaHMIO C 3aKA3YMKOM KOMIUIEKT IIOCTAaBKU MOYKET U3MEHATHCS.
2.5 YecrpoiicTtBo u padora

CrpykTypHas cxema npeoOpa3oBaTelisi IpUBEACHA Ha PUCYHKE 1.
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Pucynok 1 — CtpykrypHas cxema npeoopaszoBaressi ET 341
[IpeoOpazoBarens COCTOUT U3 CAEAYIOMNX (DYHKIIMOHAIBHBIX y3JIOB:
— ANII — ananoro-niugposoii mpeoOpazoBaTeb;
— WII — UCTOYHUK NMUTAHHUS.
— VTP - y3en raibBaHUYECKOM pa3BsI3KU;
— MII - mukponponeccop;
— YU - y3en uHAMKALINY;
— HAII — mudpo-ananorosslii mpeoOpazoBaTeb;
— BYH — BbIX0HOU yCHIIMTENb HATIPSIKEHUS;

— WUT — UCTOYHHUK TOKa.
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2.5.1 Amnajnoro-uudpoBoii npeodpa3oBaresib

ALII mpousBoauT mpeoOpa3zoBaHHE M3MEPSEMON BEJIMYMHBI B JIBOWYHBIM IU(PPOBOH KO/,
upoByr0 GUIBTpAIMIO TaHHBIX M MX Mepeaady 3a Mpeeiabl HCKPoOe30macHo enu 4epe3 y3eul
ranbBaHW4YecKoM pa3Bsizku. ALl BBIMOTHEH MO MPUHLMUILY JAETbTa-CUTMa MOJYJSIIUUM U HMEET
paspemenue 16 pa3psaoB. Bpems nmpeodpazoBanust ALIII cocramsier 100 mc.

2.5.2 HCcTOYHHMK NUTAHUA

UIT npegna3zHadeH sl MpeoOpa3oBaHUs BXOIHOTO MHUTAIOMIETO HAIPSIKEHHUS MOCTOSHHOTO
toka ot 20 o 30 B B crabunu3npoBaHHOE HANPsDKEHUE MUTaHUS Y3J10B IIPeoOpa3oBarTes, a TaKkxKe
obecreurBaeT ralbBAaHUYECKOE pa3/iesieHne BXOIHOU (MCKpOOE30MMacHON) W BBIXOIHOM YacTH JAPYT
OT JIpyTa, ¥ OT LieTlel BHEIIHETO MUTaHUSI.

2.5.3 ¥Y3ea raJbBaHN4YeCKOil Pa3BiI3KH

VI'P mnpennasHaueH il mnepenadyd W TaIbBAHMYECKOTO Pa3/ICNICHUS]  YIPABIISIOMIMX
¥ MH()OPMAIIMOHHBIX CUTHAJIOB MEX/1y HCKpOOe30nacHO# 1 MCKPOOIACHOM LEMsIMU U BBIIIOJHEH Ha
OTITPOHAX.

2.5.4 Muxkponpoueccop

MII npousBoaut mpuéM u 00paboTKy BXOAHBIX daHHBIX ¢ ALl W mepemady BBIXOIHBIX
nmanubeix Ha [TATL

C moMoIIpI0 TEePEMBIUCK, YCTAaHOBICHHBIX Ha coeauHuTenssx XK3-XK6 mpu HacTpoiike
npeoOpa3oBaresis Ha  JIMLIEBOW  MAHENW, MPOU3BOAMTCS  KOHPHUrypHpoBaHUE  (YHKIHMN
npeoOpaszoBarensl: TUI JAAaTYMKA, BKJIIOYEHHE KOMIICHCAIIMM TEMIEpaTypbl CBOOOJTHBIX KOHIIOB
TEPMOIIAPbI, IHANa30H BBIXOAHOTO curHajia. llepembruku, yctaHoBIIeHHbIE HAa coequuutenu XK7
n XK8 Ha miaTe, HCHOIB3YIOTCS NPH KaTUOPOBKE M3MEPUTEIHLHON CXEMBI BO BpeMs HACTPONKH
npeoOpasoBarens. B pabodem pexxuMe 3TH MePEeMbIUKH JOJKHBI OBITH CHSTHI.

Bo Bayrpennem I3V (FLASH) mukpokonTpoiuiepa 3anucano cuctremHoe I1O momyss,
IEJIOCTHOCTh  KOTOPOTO 00eCreuynBaeTcss KOHTPOJBHBIMA CYMMaMH KOJAa M KaJMOPOBOYHBIX
koaddurmenton. Joctym k 113V Bo3MOkKEH TOIBKO C TOMOIIBIO CIIEMATIEHOTO 000PYAOBaHUS U
[1O. Jna npenoTBpallieHns HECAHKIIMOHUPOBAHHOIO a0ocTyna k cucreMHomy [1O mpepycmorpeHo
3JIEKTPOHHOE OTeyYaThIBaHKUE C MOMOIIBI0 OMTA 3aUTHI, KOTOPBIN yCTaHABIUBAETCS MPU MPOIIUBKE
MHUKpoOIpolieccopa, 3ampemas foctyn k ureHuto u 3amucu [10. Waentudukamus 110 He
IpeayCMOTpPEHA.

2.5.5 ¥Y3ea uHaukanuu

YU otpaxaer cocTosHHE TpeoOpaszoBaTenss B Tpouecce paboTel M (QYHKIHMOHUPYET
B COOTBETCTBHUH C TaOIUIEN 3.

Taéauna 3
HNuaunkatop CocTosiHMEe MHAMKAIINH Pexxum pagoThl
3eN¢HbIH IIBET CBEUCHIMS [Turanue mpeoOpazoBaTeIsi B HOpME
HP”
MuraHve 3eJeHBIM IIBETOM CBEUCHHS C .
ABapuu BXOJIHOM IIeNU
nepuoIoM He 6oiree 1,5 ¢

2.5.6 Iudpo-ananorosplii npeodpazoBaresib

LHAIT mpeoOpa3yeT BXOJHON ABOMYHBINA KOJ C MHUKPOIIPOIIECCOPA B BBIXOJIHOE HAIPsKEHUE.
MuHMMaIbHBIHN Iar KBAHTOBAHUS TOKA Ha BBIXOJIE MPEoOpa3oBaTeNs COCTABISAET 5,5 MKA.



Pykoeodcmeo no akcrsayamayuu

2.5.7 BbIX0AHOM yCHJINTEIb HANPSIKEHUS

BYH npexacraBnser coboii mpeoOpa3oBaTens HampspkeHUs, mnocrynatomiero ¢ LIATI
B BhIXOJiHOE HamnpspkeHue ot 0 1o 10 B.

BYH 3ammiueH oOT ©oJayd BHEIIHETO HANPSKEHHUS C I[OMOLIBIO IIPEIOXPAHUTENICH
U CTAaOWJINTPOHOB.

2.5.8 HcToyHHK TOKA

WUT npennasHaveH s npeoOpazoBaHus BeIxomHoro HampstkeHusi [IAIT B BeIXOAHOW TOK
ot 0 10 20 MA.

2.6 OolecneyeHue HCKPOOE30NMACHOCTH

B3speiBozamuienHoe ucronnenue npeodpaszosatens ET 341 obecriednBaeTcsi BBITOJIHEHUEM
tpeboBanuit ['OCT 31610.0-2014 u BumoM B3pHIBO3AMUTH "HCKPOOE30IMacHasi 3JIEKTpUUYecKas
"

nens ypoeHs 1a." mo I'OCT 31610.11-2014 3a cuer cneayrolmux KOHCTPYKTUBHBIX U
CXEMOTEXHMUYECKUX PELICHUI:

— TAJIbBAaHUYECKOM  Pa3Bs3KM  HCKPOOMACHBIX  LEMEW, TraJbBaHMYECKH  CBS3aHHBIX
C UCKpOOE30MaCHBIMU IIETISIMU, OT BHEIIHEW CETH MUTaHMA, 00ecredMBaeMO BBICOKOYACTOTHBIM
pa3ienuTenbHbIM  TpaHCOPMATOPOM, BBHIMOJHEHHBIM Ha  (EppUTOBOM  MAarHUTOIPOBOJIE.
[lepBuuynast oOMoTKa TpaHchopMaTOpa 3allMIIEHA MPEJOXPAHUTENEM C BCTaBKOW IUIABKOM Ha
250 MA. TlepBuuHbIe W BTOpUYHBIE OOMOTKH TpaHCc(oOpMaTOpa BBIMOTHEHBI HA Pa3HBIX CEKITHSIX
kapkaca. TpaHcopMaTop KOHCTPYKTHBHO BBIIIOJHEH B COOTBETCTBHM C TpeOOBaHHUSIMU

I'OCT 31610.11-2014;

— OrpaHWYeHHMs HampsDKEHHsS W TOKa BO BXOJHOM 1enu mpeoOpas3oBarens [0
UCKpOOE30MacCHbIX 3HAUEHUH ¢ MOMOIIbI0 0JI0Ka MCKPO3aIIUThl HA TPOUPOBAHHBIX CTAOMIMTPOHAX
U PE3UCTOpax, BHIMOJHEHHOM B cooTBeTcTBUM ¢ TpeboBanmsmu ['OCT 31610.11-2014. bapwep
ucKkpoOe3onacHoCTH orpannuuBaeT Hanpsikerue Uy 1 Tok Iy 1o 3HaueHuit, ykazaHHbIX B Tadnuie 1;

— TaJbBaHUYECKOTO pAa3/eNCHUs HMCKPOOMACHBIX MemNel, TaJbBaHMYECKH CBS3aHHBIX
C UCKpPOOE30MacHBIMH  IEMSIMH, OT Ielell BHEMIHUX HNPUOOPOB MOCPEACTBOM  OITPOHOB,
o0ecreynBarOIUX HapsHKeHUE TaabBaHnyeckoro pasnenenus 1500 B (addextuBHOE 3HaUCHME);

— olecrieueHuss TyTed YTEUKH, HIICKTPUUYECKUX 3a30pOB M DIICKTPHUECKON MPOYHOCTH
W30JSIIIAA MEXIY BBIBOJIAMH ONTPOHOB, T'aJIbBAHWYCCKU CBSA3aHHBIX C MCKPOOE30MAacHOU IIEMBIO,
Y BBIBOJAMH, TMOAKIIOYCHHBIMH K HCKPOOTACHBIM IIETSIM BHEIIHUX MPUOOPOB, B COOTBETCTBUU
¢ tpedoBanusim ['OCT 31610.11-2014;

— OrpaHWYeHHUs] CYMMapHOW €MKOCTM W HWHAYKTUBHOCTH HArpy3Kd W JIMHUHM CBSI3U [0
UCKPOOE30MacHBIX 3HAUYEHWH B COOTBETCTBHM C OCOOBIMH  YCIOBHSIMH  OKCIUTyaTalldu
npeoOpaszoBaresi, OTMEUEHHBIMH 3HAKOM X B MapKHUPOBKE B3PHIBO3ALIUTHI;

— 3aIIMUTHI ONITPOHOB raJbBaHNYECKON PA3BA3KHU OT MOMAJaHUS HAMPSIKEHUS MPOMBIIICHHOM
CeTH NYyTEM YCTAaHOBKU NPEJOXPAHUTENIE C HOMHUHAIBHBIM TOKOM S50 MA U TpPOUPOBAHHBIX
CTaOWJINTPOHOB C HOMHMHAJIBHBIM HaNpsDKEHHEM orpaHuueHus 18 B wm  MakcumanbHOU
paccernBaeMoil MOIITHOCTHIO 2,3 BT.

10



lMpeobpazoeamesnib usmepumersnbHbil pazdenumenbHbil ET 341

2.7 KoucTrpykuus

[IpeoOpa3oBarenb  BHINOJIHEH B CTaHJApTHOM  IUIACTMACCOBOM  KOpIyce  CEpHH
ME MAX ¢upmsr "Phoenix Contact" (I'epmanust). Kopnyc umeer pazbem i YCTaHOBKH €ro Ha
MOHTa>KHBIH PEIIbC.

Joctym k mpenoxpaHuTeasiM obecriedrnBaeTcs mpu pa3dopke Kopmyca mpeodpazoBarers.
Kopnyc o6ecneunBaer crenens 3ammuthl [P30 mo 'OCT 14254-2015.

BayTpu kopmyca pacnoiioKeHa IedaTHas IlaTa C JJIEMEHTaMH JJIEKTPOHHOM cxembl. Ha
mjaTe  yCTAaHOBIICHBl  3aJMThIE  KOMIAYHJIOM  pas3lelnuTenbHbIM  Tpancdopmarop TV,
pa3fenuTenbHble  ONTPOHBI, OJOKM HMCKPO3AIIUTBI M OJIOKM 3allUThl Ha TPOUPOBAHHBIX
CTAOWJIMTPOHAX U PE3UCTOPAX.

Ha nuneBoii nanenu npeodpa3oBaresst pacioyio’keH HHIUKATOp pexkuma padbotsl "P", a Takxke
HaHeceHa MapkupoBKa B3peiBo3anuThl [Ex ia Ga] I1IC X.

Ha GoxoBoi1 moBepxHOCTH KOpIyca mpeoOpa3oBartens yKa3aHbl MAPKHUPOBKA B3PbIBO3AIUTEI,
BBIXOJIHbIE TapameTpbl HampspkeHust Uj, Toka Ip M JomycTumble 3Ha4Y€HUs MHIYKTHBHOCTH Ly
u eMkocTH Cp Harpy3ku (C y4eToM JIMHUHM CBS3M), MpuBeAeHa Haanuch "VckpoOe3omacHas 1ens"
U lMana3oH pabo4yux TeMIeparyp.

Pazpembl 1711 MOJKITIOUEHUS] MCKPOOE30MaCHBIX M MCKPOOMACHBIX IeTel PacloJIOKEeHbI Ha
IIPOTUBOMNOJIOXKHBIX CTOPOHAX Kopmyca mpeoOpazoBaTensi U MapKUPOBaHbI B COOTBETCTBUU
cI'OCT 31610.11-2014.

MonTtax mnpeoOpa3oBaressi BBIIIOJHEH HAa I€YaTHOM IUlaTeé ¢ NPUMEHEHUEM TEXHOJOTUU
MOBEPXHOCTHOIO MOHTaXa. PacrosnokeHne 31eMEHTOB Ha IjIaTe MPUBEACHO B MpuioxeHuu b.

11
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2.8 MapkupoBka 1 IJIOMOMpPOBaHME

MapkupoBka Mpeodpa3oBaTes

uHpOpMaLHs:

12

MOJIHOE HAUMEHOBaHUE MpeoOpa3oBaTes;

MapKUPOBKa B3PbIBO3ALIUTHI;

HAaUMEHOBAHHE, KOJ OpraHa 1Mo cepTU(UKAIINH;

HOMEp cepTUu(UKaTa B3PHIBO3AIIUIIEHHOTO 000PYA0BaHNUS;
Ta0IMIa TApaMEeTPOB UCKPOOE30TIaCHOH 1eTIH;
o0003HaueHHE paboUyero TeMIepaTypHOIo TUara3oHa;
napaMeTpbl MUTAIONINX HANPSXKEHUN U MOIIHOCTH;
cumBoi "[Ipubop II knacca 3amuter” B coorBercTBuu ¢ ['OCT 25874-83;
3aBOJCKON MOPSAIKOBBIA HOMED;

JlaTa U3rOTOBJICHUS (TOJ U MECSIIT);

€IMHBIN 3HaK 00palleHus MPOIYKIINH Ha PHIHKE;
MaTPUYHBINA KOJ|, paciiu(poBKa MATPUIHOTO KOJIa;

cXeMma IMOAKIKYCHHNSA BHCIIITHUX I_IGHGI‘/JI.

Ha nuneBoii nanenu npeodpazoBarens yka3zaHbl:

TOBApHBIN 3HAK NMPEIIPHUATUSI-U3TOTOBUTEILS;
YCIIOBHOE HAaMMEHOBaHUE Mpeodpa3zoBarTes;
YCIOBHOE 0003HAYEHUE MHUKATOPA;
MEepPEeKITIoYaTeNlb PeKUMOB pabOTEHI;

3HAK YTBEP)KICHUS THIIA;

3HaK B3pPhIBOOE30MACHOCTH.

coorBerctByer ['OCT 26828-86, I'OCT 31610.0-2014,
I'OCT 31610.11-2014. Ha OoxoBble CTOPOHBI TMpeoOpa3oBaTeNsl HaHECeHa

cienyromnas

Jis  COXpaHHOCTH MapKUPOBKM B TEUEHHE BCErO0 CpOKa CIyXObl HE JIOIyCKaeTcs
UCIIONIb30BaTh JJIi OYUCTKM MECT MapKUPOBKH OpraHMYECKHE pAacTBOPUTENM U adpa3uBHBIC
BEIIECTBA.

[TpeobpazoBarenb HE UMEET MECT IUIOMOMPOBAHUS M YCTaHABIMBAETCS B 3aKPBITHIX IIKadax
WJIU KOpITycax.
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3 UCHOJIB30BAHME 110 HASBHAYEHU IO

3.1 DxkcmiayaTanuOHHbIE OTPAHUYEHUS

Ha Bcex sramax skcruryatanuu TpeOyercsi o0s3aTenbHOE COOJIOJCHHE YKa3aHHBIX HUXKE
OTpaHMYCHUH Ha YCIOBUS PUMEHEHHS IIPeoOpa3oBaTeIs.

3.1.1 Tlutanue mpeoOpa3oBaTeis TOJHKHO MPOU3BOIUTHCS OT UCTOYHUKA MTOCTOSTHHOTO TOKA,
HMMEIOIIEro BbIXoiHOe HanpsbkeHue ot 20 no 30 B.

3.1.2 IIpeoOpa3oBarenn uMer0T MapkupoBky B3pbiBozammThl [Exia Ga] IIC X, rme X
yKa3bIBaeT, YTO TPH OKCIUTyaTallMH W3JEIHs HEOOXOIMMO COOJIOAATh CIEAYIOIune OcoOble
YCITIOBUS:

— K HCKpoOe30macHbIM IIemsM MpeoOpa3oBaTesis MOTYT MOIKIIOYATHCS JIBYXIPOBOIHBIC
JATYNKH, DKCIUIyaTUPYEMBIE BO B3PBIBOOIIACHBIX 30HaX IOMEIIEHUN M HapYXXHBIX YCTaHOBOK
COIIACHO MAapKHMpPOBKE B3pbIBO3AIIUTHI, M. 7.3 IIYD M OpyrMM HOPMAaTUBHBIM JIOKYMEHTaM,
PErIaMEeHTHPYIOIUM IPUMEHEHHE 3JIEKTPOOOOpPYIOBaHUS BO B3PBIBOONACHBIX 30HAX, MMEIOIIUE
CepTU(UKATHI O B3PHIBO3AIUIICHHOCTH;

— JomycTUMasi CyMMapHasi €éMKOCTb (EMKOCTb Harpy3ku M JIMHUM CBSI3U), KOTOPAs MOXKET
OBITh TMOJKIIOUEHA K HCKpPOOE30MacHOW Ilemu mpeoOpa3oBaTeNsl MPU  IKCIUTyaTalldd  BO
B3PBIBOOIIACHBIX 30HAX, HC NOJIKHA MPCBLIIIAThL 3HAYCHHA, YKA3aHHOTO B Ta6J'II/II_[e 1,

— JomycTuMasi CyMMapHash MHIYKTMBHOCTb (MHIYKTMBHOCTb HAarpy3KM W JIMHUM CBSI3M),
KOTOPasi MOXKET OBbITh MOAKIIOUEHA K UCKPOOE30IacHOM 1enu mpeodpa3oBatelis MpH 3KCILTyaTalluu
BO B3pPBIBOOIACHBIX 30HAX, HE TOJDKHA MPEBBIIIATH 3HAYEHUs, YKa3aHHOTO B Tabnuue 1.

3.1.3 IlIpeobpa3oBatensb ciienyeT yCTaHABIMBATh HA MOHTAXXHBIM PEJIbC, 3aKPEIJICHHBIN Ha
BEPTUKAJIILHOM HECYIIEH TMOBEPXHOCTH, OCh pEJibCa MOXET pPACHOoJaraTbCsi BEPTUKAIBHO WIH
ropuzoHTanbHO. OT cMenieHus BAOJb pelbca B IMpoliecce HKCIUTyaTalluu Ipeodpa3oBaTeb
3alIUIICH IIPpHU MOMOIIKU YCTAHOBKHU KIIUIIC.

3.1.4 TemmepaTypa OKpy)Karolieil cpenbl B MECTE€ YCTAaHOBKH MPeoOpa3oBaTeNIsl JTODKHA
661TH OT MuHYyc 20 110 tiroc 60 °C.

3.1.5 K HeuckpoOe30macHbIM CHUTHAJIBHBIM LEMSAM M LEMsAM NUTaHUS TpeoOpa3oBaTess
JIOITyCKAETCsl MOJKIYaTh 000pynoBaHUE OOIIEro Ha3HA4eHUs C MUTAaHUEM OT NPOMBIIUIEHHON
CEeTH NEPEMEHHOTO TOKa HarpsbkeHueM He Oomnee 250 B.

3.1.6 He nomyckaercsi momamgaHue Ha OOOJOYKY W BHYTPEHHHE YacTH IMPeoOpa3oBaTelis
arpCCCUBHBIX XUMHUUYCCKHUX BCIICCTB U UX ITAPOB.

3.1.7 Ilpu mcnoib30BaHWUU TPeoOpa3oBaTENsl B YCIOBHSIX CO CTCICHBIO 3arps3HEHUS 2
HEO0OX0UMO pa3MeniaTh mpeodpa3oBaTellb B TOMOJHUTEIBHYIO 000JIOUKY CO CTETICHBIO 3alIUTHI HE
meHee [P54.

BHUMAHMUE! YcranoBka mnepembluek Ha coequHutesn XK7, XK8 npu nonannom
HANPSI’KEHUH MUTAHUSA MOKeT NMPHBECTH K HAPYUICHHIO 3aBOJACKHMX NAPpaMeTPOB HACTPOMKH
H3MepHuTeJbHOH cxeMmbl. /i BoccTaHOBJIeHHsI padoTocnoco0HOCTH NOTpedyercsl MOBTOPHAast
HACTPOIiKka npeodpa3oBaTeJisi, BINOJIHSIEMAsl HA NPEeANPUATHU-U3TOTOBHUTEJIE.
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3.2 IloaroroBKa K HCHOJIb30BAHUIO

3.2.1 PacnakoBbIBaHHe

[Tocne xpaHeHUsS WM TPAHCIOPTUPOBAHUS TMpeoOpazoBareisi MPH  OTPHUIATEIHHOU
TEeMIepaType cieayeT BblIep:KaTh MpeoOpa3oBaTesb B YIaKOBAaHHOM BHJE B TEUEHHUE JABYX 4acOB
IIPY KOMHATHOW TEMIIEPAType.

W3Bneur  mpeoOpa3oBaTellb W3  TPAHCIOPTHOW  Tapbl, TPOBEPUTH  COOTBETCTBHE
KOMILIEKTHOCTH U 3aBOJICKOTO HOMEpa 3alKCy B MaclopTe.

3.2.2 IlepBuuyHasi NpoBepKa

[lepBuyHasi mpoBepKa TEXHUYECKOTO COCTOSHHUS MpeoOpa3oBaress MPOU3BOAMTCS MOCTE
JUIUTETILHOTO XpaHeHUsl IpeoOpazoBaTeist WU MOTydeHHs mpeoOpa3oBaTess U3 PeMOHTA.

[lepBuuHasg mpoBepka IPOU3BOAUTCS IO MPOTrpamMMe JETAIbHON MPOBEPKU B COOTBETCTBUU
c Tabimuueit 6. Ecin npeoOpa3oBatesib MOIY4YeH € MPEANPHUATHS-U3TOTOBUTENS U HE XpaHWIICA
JUTUTENIEHOE BPeMsl, TO 00bEeM MPOBEPKU MOKET ObITh COKpPAIIECH U MPOBOIUTCS 1O MyHKTaMm 1, 2, 6,
7 Tadiuue! 6.

3.2.3 Ilopsinok yCTAaHOBKHM U MOHTAaKa

3.2.3.1 OOecneyeHnne B3pbIB00E30NACHOCTH IIPH MOHTAMXKE

[Ipu MoHTaxXke mpeoOpa3zoBarTess CieayeT PyKOBOJCTBOBAaThCs HacTosmuM PO, ri. 7.3 TIYD,
. 34 IITDO wm pJpyruMu  HOPMAaTUBHBIMM  JIOKYMEHTAMHM, JCHCTBYIOIIMMH B  OTpPaciu
IPOMBIIIJICHHOCTH, B KOTOPOH IPOU3BOIUTCS HKCILTyaTalus npeodpazoBaTes.

[IpeobpazoBarensb JOKEH YCTAaHABIMBATHCS BHE B3PHIBOOIACHOM 30HBI.

[Ipy mpoBeAECHWHM MOHTXHBIX pabOT HEOOXOAMMO COOJIOATh AKCIUTyaTallMOHHBIE
OrpaHHu€eHUs, yKa3aHHble B 3.1.

[Ipu moAKIIOYEHUH CIEAYET TIIATEIIBHO COOIOAATh YKa3aHHOE B HacTosmeM PD HazHaueHue
KOHTaKTOB pa3bEMOB. Bce MoAKIIOUeHHs K MPeo0pa3oBaTesio ClieayeT MPOBOANTh, OTKIIOUUB €ro
OT HUTAHHUSL.

3.2.3.2 YcraHoBka pe:xxuMa padoThl

[Tepen MOHTa)XKOM M TIOJIKITIOYCHUEM ITPeoOpa3oBaTesl Ha MEeCTe IKCILTyaTallud HEOOXOIMMO
YCTAHOBUTH PEXKUM paboThl peoOpa3oBaTelisi ¢ HOMOIIBIO YCTAHOBKH IEPEMbIUEK Ha COSIMHUTENN
XK3-XK5 B cooTBeTCTBHH € Ta0mIuIEn 4.

VYcranoBka nepemeluek Ha coequnuTenn XK3 n XK6 onpenensier Tun tepmonapsl.

YcraHoBKa nepeMbldKu Ha coequHuTtellb XK4 omnpenenseT auana3oH BBIXOJHOrO CHUTHala
ot 4 1o 20 MA, ot 2 10 10 B unu ot 0 1o 20 MA, ot 0 1o 10 B, koTopomy OyneT COOTBETCTBOBATH
BBIOpAHHBIN JUANIa30H U3MEPSIEMBIX TEMITEpaTyp.

VYcraHoBka rmnepeMbluku Ha coenuHuTens XKS ompenenser Haluuue KOMIIEHCAIUU
TEMITepaTypbl CBOOOJIHBIX KOHIIOB TEPMOIAphl C TIOMOIIBID BCTPOCHHOTO TEMIIEPATYPHOTO
natauka. llpu  OTKITIOYEHHOM peXHME KOMIICHCAIIMM TeMIepaTypa CBOOOIHBIX KOHIIOB
MIPUHUMAETCA MOCTOAHHOM 1 paBHou 0 °C.
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Tabéauua 4
Ilepe- CocTos-
Pexxnm pa6oTsl mpeodpasoBaTeist
MBbIYKa HHe
K6 - Tepmomnapsl Tuna L, K (B 3aBUCUMOCTH OT cocTosiHUS nepemMbluku XK3)
+ Tepmomnapa Tuma S, ot 0 go 1600 °C
XK3 - Tepmormapa tuna L, ot 0 g0 800 °C (mipu cHATOU TIepemMbruke XK6)
+ Tepmomapa tuna K, ot 0 70 900 °C (mpu cHsTOM MTepembrake XK6)
- Brixog (4-20) MA [(2-10) B]
XK4
+ Brixog (0-20) MA [(0-10) B]
XKS - Komnencanus TemmnepaTypbl CBOOOIHBIX KOHIIOB OTKITFOYCHA
+ KomrmeHncarus TeMmnepaTypbl CBOOOHBIX KOHIIOB BKITIOYEHA

n

[IpuMmedganue —"+"—nepeMbIuKka yCTaHOBJICHA, "—" — IMMEPEMBIUKA OTCYTCTBYET

3.2.3.3 MoHTaX U JeMOHTAK

VYcraHoButh mpeoOpa3zoBaTenb Ha PENbC MOHTAXHBIM, 3alleMUB Ta3 KOpPIyca C BEpXHEH
CTOPOHBI 32 KPOMKY peibca, MPeBAPUTEIHLHO COBMECTUB Ma3 C pa3beMOM, U HAJaBUTh HAa KOPIYC
CO CTOPOHBI MeTaInYeckoro gpukcaropa. Jis o0nerdenusi yCTaHOBKM PEKOMEHYETCS C MTOMOIIBIO
OTBEPTKH CJIeTKA OTTSHYTH 3alIeNIKy (hUKcaTopa.

s cHsaTus npeoOpas3oBarens ¢ peibca ¢ MOMOIIBIO OTBEPTKU CIIEAYET OTTAHYTH 3alleNIKy
¢duKcaTopa, HOTSHYTh 32 KOPIIYC CO CTOPOHBI (PUKCATOPA, 3aTEM BBIBECTH U3 3aLEIUICHUS C PEITLCOM
BEPXHIOIO CTOPOHY KOpIyca.

3.2.3.4 IMoakarouyeHHe BHEIIHUX Lenmel

[IpeoOpazoBarens AOMyCKAET MOAKIIOUYEHUE OJHO- ¥ MHOTOKUJIIBHBIX MEIHBIX MPOBOJHUKOB
ceuenueM ot 0,2 mo 2,5 MM, Jns momcoenuHeHUsT HECKOJIBKUX MPOBOJHUKOB PEKOMEHIYETCS
HCITOJIB30BaTh TOJIBKO MHOTOXKHJIBHBIH TIPOBOJI C OINPECCOBAHHBIM HaKOHEYHUKOM. HaszHaueHwme
KJIeMM IIpeoOpa3oBatelis yKa3aHo B Ta0uuIe S.

Cxema noakitodeHus nmpeoOpa3oBaress IpUBeieHa B IpuiiokeHuu B.

Taoauna 5
Homep koHTaKTa HaumeHoBanue memnu XapakTepucTHKA Henu
+24 B ITutanue (+) Ilenp nmuTanums
0B INuTanue (-) ot 20 10 30 B
2 Bxox (-)
HckpobesonacHas 1eb
3 Bxog (+)
13 Igpix (+) B
BIXOJIHBIE LICITH
15 06
- 10 B; 0,020 A
16 Uspix (+)
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Pykoeodcmeo no akcrsayamayuu

[Tpu noKIIIOYeHNU PEKOMEHIYEeTCsl COOII0NATh CIEAYIOIIYIO TOCIEA0BATEIbHOCTb!

1) mnpoBepUTh COOTBETCTBHE BEJIMYMHBI MUTAIOUIETO HampsokeHus Hopme oT 20 mo 30 B.
YOeanThes, 4To BCe MOAKII0UYAEMBIE I[N 00ECTOUEHE,

2) TOAKIIOYUTh K TMpeoOpa3oBaTeN0 IIENMW TUTAaHUS M BBIXOABI COTJIACHO TabmuIe 5
Y IPUJIOKEHUIO B B crenmyromieM mopsiake:

a) CHATh M3OJIAIMIO C TPOBOJAHUKA Ha paccTosiHUU (5-6) MM. CKPYTUTHh WJIM ONPECCOBATH
3aqmueHan‘/'1 KOHCII B CJIy4dac UCIIOJIb30BAHUA MHOT'OKUJIBHOTO IIPOBOJA;

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

3) monmarh HampsDKEHHWE NHUTaHUs Ha mpeoOpazoBarenb. Ha nuieBoil maHeIW OJDKEH
3aCBETUTHCA UHUKATOp "P" 3eneHbIM 11BETOM;

4) CHATH HANPSDKCHHE IMUTAHKS C PeoOpa3oBaTEIsl.

Jns mopxmrouenus k  pazeemy ME 22,5 TBUS 1,5/5-ST-3,81 KMGY  Heob6xoammo
ucnonb3oBath BUIKy IMC 1,5/5-ST-3,81 AU wmm pozerky MC 1,5/5-ST-3,81 AU KMGY. s

HajexkHOi  ¢ukcanmu  moxynedr Ha  DIN-penbce  HEOOXOOUMO — HCHOJIB30BATH  KIUICY
E/ME TBUS NS35 KMGY 2713780.

Bunka IMC 1,5/5-ST-3,81 AU, pozerka MC 1,5/5-ST-3,81 AU KMGY wunm kiunca
E/ME TBUS NS35 KMGY 2713780 nocTaBigioTcs MO OTACIBHOMY 3aKa3y.

3.3 HUcnoan3oBanue

3.3.1 Mepsnl 6e3onacHocTH IpU padoTte

[Ipu skcmmyaTanuu npeodpazoBarenst HeoOXoauMo cobmrogenue Tpedosanuit ri. 7.3 I1YD,
1. 3.4 "DaeKTpoyCcTaHOBKM BO B3phiBoomacHbIX 30Hax' IITO, IlpaBunm mo oxpaHe Tpyna npu
OKCIUTyaTallMi JJIEKTPOYCTAHOBOK W JPYTMX HOPMATHUBHBIX JOKYMEHTOB, pEriaMeHTHPYIOIIIX
JEHCTBUSI OOCITY)KHUBAIOIIETO TIEPCOHAIa Ha 00BEKTE YCTAaHOBKH MPEe0Opa3oBaTeis.

B xozme skcrutyaTanuu HEOOXOAMMO KOHTPOJIUPOBATH U MOJACPKHUBATH B HOPME YCIIOBHS
paboTel TpeoOpazoBaTensi B COOTBETCTBUU C yka3zaHHBIMH B | u 3.1 3KCIUTyaTallMOHHBIMH
OTpaHUYEHUSIMU W MeEpaMH MpU OOECHEeUYeHHWU B3pPbIBOOE30MACHOCTH MPH MOHTa)Xe, a Takke
MPOBOJNTH TEXHHUUECKOE OOCITY’)KUBAHHE B COOTBETCTBUU C YKAa3aHUSIMHU pasjena S.

3.3.2 Caenenusi 00 IKCIIIyaTalun

[IpeoOpazoBarenb, yCTaHOBJICHHBIM B COOTBETCTBUU C 3.2.3, TOTOB K OJKCIUTyaTallu
U JIONIOJTHUTEIILHON HACTPOUKH HE TpeOyeT.

[IpeobpazoBarens mpeaHa3HA4YeH A aBTOHOMHOM HENpepbIBHON pabOThl U B HOPMAaJIbHOM
pEeXUME KCIUTyaTalluu He TpeOyeT BMeIaTeabCTBa 00CIY KUBAIOLIETO EPCOHATIA.

3.3.3 Ilopsinok nmpoBeaeHusi U3MePeHUit

[logate mMTaHme Ha mnpeobOpazoBaTtenb. Ha JMIIEBOW TaHENW MOMKEH 3aCBETUTHCS
unaukarop "P" 3enensiM 1iBeToM. I1o ncTeueHun 1ByX MUHYT IpeoOpa3oBareib roToB K padore.

BrixonHoe HampspkeHue (TOK) mpeoOpazoBaTenss OyayT M3MEHATHCS MO0 JMHEHHOMY 3aKOHY
B 3aBHCHUMOCTH OT TEMIIEpaTypbl paboyero KOHIIAa TepMOMapbl, PACCUUTAHHOW IO HAIPSIKEHUIO
TOAC Ha Bxome mpeoOpazoBaTeNsi B COOTBETCTBHH C BBIOPAHHONW HOMHHAIBHOW CTATHYECKOU
XapaKTEPUCTUKOM.
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I/I3MepI/ITB S3HAYCHUC BBIXOJHOI'0 TOKA WJIK HAIIPSKCHUA XI/I3M U ONnpeaACIUTL U3MCPCHHYIO
temriepatypy T mo popmyne (1)

T= Ko = X - (Tmax — Tmiv) + Tymin (D)
Xmax — XMIN
rie T — u3mepennas remneparypa, °C;

Xusm — I3MEPEHHOE 3HAUYCHHE BBIXOJIHOTO TOKa (Hanpsbkenus) A (B);
XMiN, XmMax — TPaHHUIIBI AUana30Ha BEIXOJHOTO curHana, A (B);

Twmin, Tmax — TpaHHIBI AWama3oHa TEMIEPaTyp, COOTBETCTBYIOIIME BHIOpaHHOMY
nuarnasony npeodpasosanusi, °C.

B cinydae, ecnm peXuM KOMIICHCAIIMM TEMIEpaTypbl CBOOOJHBIX KOHIIOB TEPMOIApHI
BKJIIOYEH, TO 3HAYE€HUE, NOJydeHHoe 1o Gopmyie 1, OyJaeT COOTBETCTBOBATH pa3HUIIE TEMIIEpaTyp
pabouero u cBOOOJHBIX KOHIIOB TEPMOIIAPHI.

B cmydae, ecnu pexwM KOMIICHCAIMM TEMIIEPATypbl CBOOOJHBIX KOHIIOB TEPMOIAPHI
OTKJTIOYEH, TO 3HaYCHHUE, MOoydeHHOe 110 hopmyie 1, OyaeT COOTBETCTBOBATh Pa3HHIIE TEMIIEPATYP
pabodero u cBOOOAHBIX KOHIIOB TepMonapkl pu Temmeparype 0 °C.

3.3.4 KoHTpoJib HCIPABHOCTH BXOJAHON Lienu npeodpazoBaresis

[Ipu HOpManbpHOW pabote npeoOpazoBarenst uHAMKATOp "P" Ha NMUIEBON MaHeIW CBETHTCS
3eJeHbIM 11BeToM. [Ipu HemcnpaBHOCTH (0OpBIBE) BXOAHOHM IIeM TEPMOMETpa CONPOTHBICHUS Ha
BBIXOJIe TpeoOpa3zoBarelisi yCTaHABIWMBAETCS 3HauyeHWEe He MeHee 1,1 OoT BepxHEW TpaHUIlBI
YCTaHOBJIEHHOI'O Mana3oHa BBIXOJHOIO CUTHala corjaacHo 2.3.2, npu 3ToM uHaukarop "P" muraer
¢ meprosioM He 6oiee 1,5 c.

4 TTIOBEPKA (KAJIMBPOBKA)

[lpu BeIMycke mpeoOpa3oBarenss W3 TPOHM3BOJCTBA IMPOBOAMTCS €ro KajauOpoBKa, a IO
TpeOOBAaHUIO 3aKa3zyMKa BO3MOXHO IPOBEJCHHUE IMOBEPKHU. Pe3ynbTaThl MOBEpKH (KAIMOPOBKH)
3aHOCATCS] B COOTBETCTBYIOLIHIA pa3/ies Macmopra.

IToBepka (kamuOpoBKa) BBHIMOJHAETCS B COOTBETCTBHU C JOoKyMeHTOM '[IpeoOpazoBarenu
cepun ET. Mertonuka mnoBepku. IIpeoOGpazoBarens w3MepuTenbHBIN pasznenutenbHbid ET-302.
Yacts 3. 4200-056-28829549-2007MI13. [IpeobpazoBarens ET 7341. Kunwra 2"
4200-056-28829549-2007MI13.02.

Mex1oBepoYHbIi HHTEPBAJ (IEPUOIUIHOCTD KaTHOPOBKH) — 2 TOAA.

17
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S TEXHUYECKOE OBCJYKUBAHUE

TexHUYecKoe OOCTY)KMBaHUE MpeoOpa3oBaTels JOJDKHO IPOBOIAMTHCS IMOJTOTOBICHHBIM
IEPCOHAIOM, JEHCTBYIOIIUM B COOTBETCTBUM C pabOUYMMH HUHCTPYKUHUSAMHU IO OOECIEYECHUIO
0e30macHOCTH Ha 00BeKTe sKcrutyatanuu npeoodpazosatens, ['OCT IEC 60079-17-2013, IITD
U IpYTUMH HOPMAaTHUBHBIMH JOKYMEHTAMH, PETIaMEHTHPYIOUUMH ICHCTBUS OOCTYKHBAIOIIETO
NepcoHalia Ha MeCTe KCILIyaTal[uy mpeoOpa3oBaTels.

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

O6bEéM mpoBepok NpeoOpa3oBaTelss B XOJA€ AKCIUTyaTalluu ISl pa3HbIX YPOBHEH KOHTPOJISA
ykazaH B Tabnuue 6. IlepuoaMYHOCTH W pPEXHUM NPOBEPOK YCTAHABIMBAIOTCS PETJIAMEHTOM Ha
MeCTe OJKCIUTyaTaluu mpeoOpa3oBaTenisi, HO CleyeT MpPOBOJUTH HE MeHee OIHOU
HEMOCPECTBEHHOW NMPOoBepKH B rofl. 1o pe3ynbraTtam nepruoJuuecKoi MpoBepKH mpeoOpa3oBaTelib
MOJKET OBITh MOJBEPTHYT JETAbHOM MPOBEPKE.

Ecnu B X0/1e MPOBEPOK BBISBICHO OTKJIOHEHHE MapaMeTPOB MpeodpazoBaTessi OT HOPMbI TN
HapyIlIeHHe ero KOHCTPYKIINH, TpeoOpa3oBaTeNb CIeyeT BBIBECTH U3 HKCIUTyaTallMd U HApaBUTh
Ha PEMOHT.

Tabéauua 6
Yposennb
Haumenosanue Conep:xkaHue mpoBepKH NPOBEPKU
MPOBEPKH
Ji | H B

1 TIIposepka YOeauThes, 9TO MapKUPOBKA HA KOPITyCe
MapKUPOBKH MpeoOpa3oBaTelisi B COXPAaHHOCTH M XOPOIIIO pa3inyuMa + +
2 OrcyrcTBUE BUIUMBIX| Bu3yanbHO yOeIUTHCS B IIETOCTHOCTH KOpITyca
HECaHKIMOHUPOBAaHHBIX | IPeoOpa3oBaTelis U MOABOISIIIEIO MOHTaXa (TIpH
W3MEHEHUI HaJIM4MH) + + +
3 OrcyrcTBHE W3Bieds miaTy U3 Kopiryca u YOSIUThCSI B IIEIIOCTHOCTH
HECaHKIIMOHWPOBAHHBIX | MOHTa)a Ha IUIaTe, OTCYTCTBUH HAPYIICHUH 3aIIUTHOTO
W3MEHEHUH MTOKPBITHS Ha TUIaTe ¥ 3AJIMBKA KOMIIAYHIOM +

HCKPO3AIIUTHBIX KOMIIOHEHTOB, OTCYTCTBHH MACK U

JJIEMEHTOB HE 3aBOJICKON YCTaHOBKHU
4 TIpoBepka medaTHOW | YOemWUTHCS, UYTO TIeYaTHAS IIATa YUCTAS U HE UMEET
TJ1aThl MOBPEK/ICHUM +
5 IIpoBepka Bonpr™MeTpoMm yOeanuThes, 4TO HANpsDKEHUE MTUTAaHUS Ha
HaTPSDKEHUS TUTAHUS KOHTaKTax mpeobpa3oBaressi HaXOIUTCS B MpeJienax OT
npeoOpazoBaTens 20 o 30 B + +
6 Ilposepka [Tpu mogaHHOM MUTAOIIEM HANPSKCHUH YOSIUTHCS B
HMHJUKATOPA pexXuma pabote nHaMKaropa "P" Ha IMIEBOM MaHEeIN COrIacHO
pa6otsr "P" 255 + + +
7 TlpoBepka npenenoB | M3MepuTh 3HaueHHE TOKA (HAMPSHKEHUS) HA BHIXOIHBIX
W3MEHEHUS BBIXOJTHOTO KoHTakTax 13 1 15 B pexxume KOPOTKOTO 3aMBIKaHHS Ha
curHana Bxoje (XK4 — ycranosnena; XK5 — cusara). OHO q0mKHO

owITh Menee 0,02 MA (0,01 B).

M3MepuTh 3HaUEHHE TOKA (HAMPSHKEHUS) HA BHIXOIHBIX

KOHTakTax 13 1 15 B pe’xuMe X0JI0CTOT0 X0/1a Ha BXOJIE.

Ono nomkHO OBITE O0sce 20 MA (10 B)
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Tabéauua 6
Yposennb
Haumenosanue Conep:xkaHue mpoBepKu NPOBEPKH
MPOBEPKH
Ji | H B
8 IlIposepka IIpoBeputhb, UTO ycTaHOBIEHHBIN npeaoxpanutTens FU1
COOTBETCTBUSA nmeet tam 216250 (5x20, 250 MA), a IpeIoXpaHUTEIH
MPCTOXPAHUTEIS FU2, FU3 - 216050 (5x20, 50 MA)
3aJJaHHOMY THITY +
9 Ilposepka 3aMKHYTb MEXIY cO00i KOHTaKTHI 2, 3.
ANEKTPUIECKOTO 3aMKHYTh MEX Ty co00# KoHTakTHI 13, 15, 16.
CONPOTUBJICHUA 3aMKHYTh MEXTy 000 KoHTakTH "+24 B", "0 B".
U301 N ITpoBepUTH CONMPOTHBICHHUE H3OISAINN MEXKITY +
00pa30BaHHBIMHU LIEMISIMU METAOMMETPOM C pabounM
Hanpspkenuem 500 B.
CompoTuBiieHre JOIHKHO OBITH HEe MeHee 40 MOwm
Npumeuanus
1 3nakom "+" 0003HAYCHBI TPOBEPKH, TPOBEACHUE KOTOPHIX 00513aTEIHHO MPH YKa3aHHOM YPOBHE
KOHTPOJIA.
2 O6o3HaueHue ypoBHel npoBepku: [ — neranbHas, H — HenocpencTBeHHast, B — BuzyanbHas

6 TEKYIIIU PEMOHT

PemonT npeoOpa3oBaTens IIPOBOJUTCS HpEAIPUATHEM-U3TOTOBUTEIIEM 1100
CIIEIUAIM3UPOBAHHBIMIA OpraHU3alMsIMU B cooTBeTcTBHH ¢ TpeboBanmsimu PJI 16.407-2000,
I'OCT 31610.19-2014.

7 TPAHCIIOPTUPOBAHUE U XPAHEHUE

TexHuueckne XapakTEpUCTHUKU IpeoOpazoBaTessl COXPAHAIOTCA IPU TPaHCIOPTUPOBAHUU
Y XpaHEHHUH B TPAHCIIOPTHOM Tape NpeaIpUITUS-U3TOTOBUTEINS TP CAEAYIOIIUX BO3AEHCTBUAX:

— TeMIepaType OKpyXKarlieu cpeasl — oT MuHyc 55 no mitoc 70 °C;

OTHOCHUTEIBLHON BIaKHOCTH — OT 5 10 100 % 6e3 KOoHAeHCaIliK BIar;

YpOBHE CHHYCOUJAIbHOM BHOpanuu — He 60osee yem 1o rpynne F3 TTOCT P 52931-2008;

yZapax cO CpPeIHUM 3HAYEHHEM IMKOBOI'O YAAapHOro yckopeHus 98 M/c%, TTETBHOCTH
yaapHoro uMmiryibca 16 Mc u cBob6ogHOM nageHuu ¢ BicoThl cormmacHo ['OCT P 52931-2008;

— armocdepHom nainenuu — ot 84,0 o 106,7 xIla (ot 630 go 800 MM pT. CT.).

[Tpu TpaHCIOPTHPOBAHUH U XPAHEHUHU MTPE0Opa30BaTENb TOJKEH ObITh 3aIIUILIEH (3aKPBIT) OT
IPSMOTO MOTaJaHUsI aTMOC(HEPHBIX OCa/IKOB.

VYcnoBust  xpaHeHust — mpeoOpasoBarenell B YIAKOBKE  NPEINPUSATHSA-HU3TOTOBHTEIS
y MOCTAaBIIMKA U TOTPEOUTENS TOJIKHBI cOOTBEeTCTBOBaTh Kareropuu 2 mo 'OCT 15150-69.
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Pucynok b.1 — Cxema pa3meneHnus 3J1eMeHTOB Ha 1u1aTe npeodpa3osarenas ET 341
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Ipuioxenue B
(o0s13aTeIbHOE)

Cxema nmoagKJIOYEHUs Mpeodpa3oBareis

B3pbiBo6e3onacHas 30Ha

| |
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|
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Pucynok B.1 — Cxema noak/rouenus npeoopasosarest ET 341
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Ipuioxenue I
(cmpaBouHOe)

CocTaBHbIE N JOMOJTHHUTEJIbHBIC 3JICMECHTbI npeoﬁpa?.OBaTe.Jm
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1 ME MAX GEH-L...

) ME MAX 17,5/22,5 GEH-R...
» ME MF 17,5
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) ME MAX 35/45 PLATE

) ME MAX 35/45 DKL

) ME MAX 35/45 MT ...
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ME 22,5 TBUS 1,5/5-ST-3,81 ME MAX GEH-L ... (0 Kmunca E/ME TBUS NS35
Buixa IMC 1,5 /5-ST-3,81AU ME MAX 17,5/22,5 GEH-R ...
Pozerxka 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
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JIuer perucrpanuy u3MeHeHH |

Homepa jucToB (cTpanum) Bcero
Hzm. H3Me- 2aMe- - B (CJ;ISE::;IBH) Ne noxym. IMoam. Jara
HEHHBIX | HEHHBIX POBAaHHBIX | g nogyMm.
1 BCE HNDVYT.219-08 04.03.08
2 Bcee NDVYT.328-08 31.03.08
3 Bce HNDVYT.399-08 11.04.08
4 Bcee NDVYT.1269-08 15.10.08
5 Bce NDVYT.405-09 03.07.09
6 Bce NdVYT.1080-09 08.10.09
7 Bcee NDVYT.328-10 30.04.10
8 Bce UDVYT.15-11 03.02.11
9 Bce NDVYT.177-11 25.03.11
10 1229 2153) IICEA.191-15 20.05.15
11 2 [ICEA.433-15 04.12.15
12 11 [ICEA.123-16 12.05.16
13 18 27 IICEA.164-16 12.07.16
14 Bce 26-27 25 [ICEA.M57-18 10.12.18
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