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Pykoeodcmeo no akcrsayamayuu

Hacrosiiee pykoBoactBo 1o skciutyatauuu (PD) mnpegHasHaueHo i O3HAKOMIICHMS
C KOHCTPYKITUEH, MPUHIUIIOM JCHCTBHS, XapaKTEPUCTHKAMHU MPEeoOpa3oBaTeNsi H3MEPUTEITHHOTO
paznenurensHoro ET 421 (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 Ilpeobpaszosamens He 00ndCeH YCMAHABIUBAMBCS 80 83PbLIBOONACHOLL 30HE.

1.6 Ilpeobpazosamenv umeem 63pvleo3awyumy 6uda "UCKPOOE30NACHAs INeKmpUyecKas
yenv yposHs ia". /[nsa obecneuenus u cOXpaHHOCMU NAPAMEMPO8 UCKPO3IAUWUMbL NPU MOHMAICE U
aKcnyamayuu ciedyem coonrooams ykasanus 3.1 u 3.3.1.

1.7 He oonyckaemcs paboma, xpaneuue uiu mpaHcnopmupogaHue npeobpazosamens 8
VCIOBUSAX, BbIXOOAWUX 3d PAMKU YKA3AHHBIX 8 Hacmosuwem PO.

1.8 He oOonyckaemcsa skcnayamayus npeobpazosameniss cO CHAMbIMU UTU UMEIOWUMU
nO8peHcOeHUs KOPNYCHBIMU 0emalsiMU.

1.9 He oonyckaemcs nonaoanue Ha 0001I0YKY U BHYMPEHHUE HACMU NPeoopazosamels
a2peccUBHbIX XUMUYECKUX 8eujecms U ux napoe.

1.10 He oonyckaemcs 011 ouucmxu 6HEWHUX NOBEPXHOCHEU npeobpazoeamens om Nuliu
UNU 3a2pA3HEeHUs NPUMEHAMb OpeaHUYecKue pacmeopumenu U aopa3ugHvie seuecmsd.

1.11 Ilumanue npeobpasosamens 00IHCHO OCYWECMBIAMbCL 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 NUMAHueM Om HPOMbBIUIEHHOU cemu
nepemeHHo20 moka Hanpsaxcenuem He oonee 250 B.



lMpeobpazoeamesnib usmepumersnbHbil pazdenumenbHbil ET 421

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 KOMHOHEHMAXx.

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 421
TY 4200-056-28829549-2007

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

2.1.3 Ilpeobpa3oBarens U3MEpUTENbHBIA  pazgenutensHblii  ET 421 ¢ BxoxHoW

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 B3PBIBOOITACHOW 30HBI M TPEAHA3HAYCH JUIsI WU3MEPCHHMsI, JIMHEMHOrOo NpeoO0pa3oBaHUS H
rajbBaHUYECKOIO Pa3/IeJI€HUs] HEIPEPHIBHBIX CUTHAJIOB, TPEICTABICHHBIX BETUYMHON MOCTOSSHHOTO
ToKa B quamna3one ot 0/4 1o 20 MA wiu HanpspKeHUs TOCTOSHHOTO TokKa B nuana3zone ot 0 go 10 B.

2.1.4 OO6nacTb NpPUMEHEHHUS MpeodpazoBaTeNsi — B3PHIBOONACHBIC 30HBI MOMEIICHHH U
Hapy)XKHBIX YCTAaHOBOK COTJIACHO MAapKHUpPOBKE B3pbIBO3anuThl, T. 7.3 IIYD wu ngpyrum
HOPMAaTHUBHBIM  JIOKYMEHTaM, pEriJaMeHTUPYIOIIMM TPUMEHEHHE  3JIEKTPooOOpyI0BaHuS,
PacmoJI0KEHHOT0 BHE B3PHIBOOMACHOM 30HBI U CBSA3aHHOTO BHEIITHUMH UCKPOOE30MaCHBIMU 1ETSIMU
C 3JIEKTPOTEXHUYECKUMH YCTPOMCTBAMHU, YCTAHOBIECHHBIMHU 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.

2.2.4 TlpeobpazoBarens otHocuTcs K rpymme ucnoiaHenus N2 mo 'OCT P 52931-2008 u
YCTOMYMB K BO3JICHCTBUSIM CHHYCOMIABbHBIX BUOparuii ¢ gactoToit ot 10 mo 55 't u aMrmuTy 1o
cMenieHus (oJIOBUHHBIN pazMax) 0,35 MM.
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2.2.5 [Ilpeobpa3oBarenb COXpaHSET CBOM TEXHHUECKUE XAPAKTEPUCTHKH MpPU BO3ACHCTBUU

OJIMHOYHBIX YIapOB C TapaMeTPaMH:
— MHKOBOE ycKopeHue — 110 150 M/Cz;

— JUIMTEIBbHOCTh YAApHOTO umnyibca — 11 mc;

— (¢opma yaapHOI BOJHBI — MOJIYCHHYCOUA.

2.3 TexHu4eckHe XapaKTepUCTHKH

2.3.1 TexHuueckue XxapaKTEPUCTHKH Mpeodpa3zoBaTes NpuBeIeHb! B Tabnuue 1.
Tadoauna 1
En.
HaumeHoBaHue mapaMeTpa M 3HaveHue Ipumeuanune
O0mme napameTpsl

| K ! AHaJ0roBEIN CUTHAI

OJINYECTBO BXO0OB IIT. OCTOSHHOIO TOKA

WA HAIPSDKEHUS

2 KoandecTBO BBIXOJIOB IIT. 1

IIOCTOAHHOI'O TOKa

ITapameTpbl

BXO/JIHOI Iemu

3 Jluama3oHbl BXOJHOT'O CUTHAJIA:
— IIPU U3MEPEHUH MMOCTOSIHHOTO TOKA

— [IPpU UBMCPCHUU HANIPSIKCHHUA TOCTOAHHOTO
TOKa

MA

ot 0/4 no 20,
or0mo 5

ot 0 mo 10

VYcranaBauBaeTcsa
MepPEKITIOYaTeIeM
"PEKUM"

4 BxomHOE CONPOTUBJICHHE:

— TP U3MEPEHUH TTOCTOSHHOTO TOKa,
He Oonee

— IpY U3MEPECHUU HANPSHKCHUS TTOCTOSIHHOTO
TOKa, HE MEHee

Om

MOwm

300

ITapaMeTpbl BHIXOHOI

Henu

5 Jlmana3oHbl BBIXOJHOTO CUTHAJA!
— Ipu peoOpa30BaHUU TOCTOSIHHOTO TOKa
— TpH IpeoOpa3oBaHUU HAIPSIKEHHUS
MTOCTOSTHHOT'O TOKa

MA

B

ot 0/4 no 20

or 0 mo 10

VYcranaBauBaeTcsa
MepPEeKITIOYaTeIeM
SA1 "PEXUM"

6 Ilpenensl qomyckaeMoi OCHOBHOU MPUBEACHHOM
MOTPEITHOCTH TpeoOpa3oBaHUs CUTHANA:

— BXOJI TIO TOKY (KpoMe quama3zoHa
[Bxoxm ot 0 mo 5 MA, Beixox ot 4 10 20 MA]), %

— BXO/I IO HATIPSDKEHUIO, %

— BXOJI TIO TOKY (nnara3oH [Bxom ot 0 10 5 MA,
BeIX0J OT 4 10 20 MA]), %

%

+0,10
+0,10

+0,15

7 Ilpenensl qomyckaeMoi NpUBEAEHHON
MOTPEIIHOCTH TpeoOpa3oBaHus CUTHAA B pabodnx
YCIOBHSIX DKCINTyaTauu (BKITFOTast
JOTIOJTHUTEIHHYIO ITOTPEITHOCTD):

— JJIg cCUTHaNA "BXOJ-BBIXOA" (KpOME Juana3oHa
[Bxom ot 0 1o 5 MA, Beixon ot 4 10 20 MA])

— I CUTrHaja "BXOI-BbIX0J" (quama3oH
[Bxom ot 0 mo 5 MA, Beixon ot 4 1o 20 MA])

%

+0,15

+0,30

8 JlomycTHMO€E CONPOTHUBIEHUE HATPY3KU:
— B peXXHMe BBIXOJ1a 10 TOKY, He Ooiee
— B peXKHME BBIX0/1a [T0 HANIPSHKEHUIO,
HE MEHEe

kOM

750

6
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Taoauna 1
En.
HaumeHoBaHue mapameTpa M 3HaueHnue IIpumeuanue
9 KoaddunueHnT nogasiieHus momexu oOIIETo 1B 100
B/, HE MEHEE
10 Bpems npeoOpazoBaHusi BXOIHOTO CHTHaJIA, e 10
He Ooitee
B nuamazone ToxoB

11 Hampsbkenue nutaHus JaTUUKA B T 1 2

psKEHHUE i ot 15 10 25 ot 0 1o 22 MA
12 OrpanuyeHue no TOKY B LIETIH JaTYUKA MA 25+1

ITapameTpbl UCK

00e30macHoi menu

13 MakcumansHoe Bxoanoe (U;) u Beixognoe (Up)

HaIpsKEHUE: B
—11emsb 1 31,5
— 1Ie1b 2 18,9
— IIe1b 3 18,9
14 Maxkcumanbhbiit BxoaHo# (I;) 1 BeixoaHoM (1)
TOK: MA
—1terb 1 65
— Iens 2 1
— 1emb 3 1
15 MakcumanbsHas BHEIIHSS eMKOCTh (Co): MKD
—1enb 1:
1IA 0,100
1IB 0,030
1IC 0,007
— IIeMb 2:
IIA 5,000
1IB 0,500
1IC 0,100
— LIeTb 3:
IIA 5,000
1B 0,500 Bxutouas mapameTpsl
(e 0,100 COCIUHUTEIILHOTO
16 MaxkcumManbHas BHELIHSA UHAYKTUBHOCTS (Lo): Ml H
Kabens
—1emnb 1:
ITA 70
1IB 10
1IC 3
— IIeTb 2:
IIA 500
1IB 200
1IC 50
— 1Iemb 3:
IIA 500
1IB 200
1IC 50
IapamMeTpsI 3J1eKTP00€30ACHOCTH
17 HampspxkeHue raabBaHUUECKOTO pa3esieHUs D¢ dexTuBHOE
MEXITy IETISIMHU: B 3HAYCHHE
— BXojHasl (MCKpoOe30macHast) M BbIXOIHAS LICIIH 1500 HaTPSHKCHUS
— BXoHas (MCKpoOe3omacHas) 1enb 1 MUTaHne 1500 MIEPEMEHHOTO TOKA, B
— BBIXOJHASI [IeTIb U IIUTaHUE 750 TeueHue 1 MUHYTHI
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Tabéaunna 1
En.
HaumeHoBaHue mapamerpa M 3Hauenue IMpumeuanne
ITapaMeTpbI NUTAHUS

Nmeercs 3ammra oT

18 JInama3oH HANPsHKEHUS TUTAHUS TIOCTOSTHHOTO N
B ot 20 1o 30 oOpatHoit

TOKa

TOJISIPHOCTH
19 JlomycTHMBIN yPOBEHB ITyJIbCAIIHIA MB 50
20 TloTpebisemast MOIITHOCTD, HEe OoJee Br 3,5

IlapamMeTpbI HAIEKHOCTH

21 Cpennsist HapaOOTKa HA OTKa3, HE MEHEe q 80 000
22 CpenHuii CpoK cIyXObl, HE MEHEE JeT 10

KoHcTpyKTHBHBIE IApaMeTPhI

23 CedeHne MOACOCTUHUTENBHBIX IIPOBOJIOB,

2

MM 2,5
He OoJiee
24 CreneHp 3alIUTHI KOpIyca - 1P30
25 T'abaputHbIC pa3Mepsl, He Ooiee MM 17,5x109,0x114,5
26 Macca, He Oojee KT 0,3

Npumeuanus

1 Lens 1 oOpa3yercs npu MOAKIFOUEHUH JaTIMKa MEXK/Yy HCTOUHUKOM ITUTAHUS JaTYMKA U BXOJOM IO
ToKy. Llens 2 oOpasyercs Mpy MOAKIIOYSHUH AaTYMKa MEXIy BXOIOM IO TOKY M 00muM BxoaoMm. Llemns 3
o0pasyeTcst IpH MOJKIIOUEHUN AaTYNKA MEKAY BXOJOM 110 HAMIPSHKEHUIO M OOIIIMM BXOJIOM.

2 XapakTepUCTUKH, INPUBEICHHBIE C JOIYCKAMU MWJIM IPENEIbHBIMH 3HAYECHUSIMM, CUUTAIOTCS
rapaHTUPOBaHHBIMU. 3HAYECHUS BEJUUUH O€3 IOMYCKOB SIBJISIOTCS CIIPABOYHBIMU

2.3.2 MuHMMAaIBHO JONYCTUMOE 3JIEKTPUUECKOE CONPOTUBIIEHNE U30JISLUH IaJIbBAHUYECKU

pa3feneHHbIX TeTeld mpeoOpa3oBaTels:

— 40 MOwM — nipy HOPMAJTBHBIX YCJIOBUSX;

— 10 MOM — nipu BEpXHUX 3HAYEHUSAX TEMIIEPATYPHI 711 paO0YHNX YCIOBUIA;

— 2 MOM — npu BEpXHEM 3HAYEHUU OTHOCUTEIBHOM BIaXKHOCTH.

2.4 KOMILIEKTHOCTH

B komIuIeKT nocTaBku npeodpazoBaTess BXOIAT:

1) IIpeobpazoBarens U3MEPUTEIbHBIN

TV 4200-056-28829549-2007 — 1 wr.;

pa3aenuTeNbHbIN ET 421

2) IIpeoOpazoBarens u3meputenbHbii pazaenutenbubiii ET 421. [TacmopT — 1 9K3.;

3) T'apanTuiinbiii TanoH — 1 3K3.;

4) Buuka IMC 1,5/5-ST-3,81 AU 1943276 — 1 mr,;

5) VYmakoBka — 1 koM.

[Ipumeyanus

1 PykoBozACTBO 1O 3KCILTyaTallMM, METOJUKA MTOBEPKU M KOMHMU PAa3pELIMTENbHBIX JTOKYMEHTOB
Ha U3/IEIAE B KOMIUIEKT ITOCTaBKU HE BXOJAT U Pa3MELICHBI B JICKTPOHHOM BHUJIE€ Ha CaliTe KOMITAHUH

www.elesy.ru.

2 Ilo cornmacoBaHHUIO C 3aKa3YMKOM KOMILUIEKT ITOCTABKH MOXKET U3MEHSITHCS.
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2.5 Y¥YcrpoiicTBo U padora

CtpykTypHas cxema npeoopa3oBaTelis MpruBeIeHa Ha PUCYHKE 1.

glr ________ l: |/I I__________-I FU3 24B
1 B— . ¢ ; : ———1<}—x=+
U |} N | L il% ! {HH L soB
3 ¢ ! 1 : :
i | | Fia ! 2 H1T—3 v
| Fia | erK =1 v g 10
i ERIH : = : ; Z FU5 IBBIX
i :Ru : i B g B~ 4
IBXQ v ! f] N 2y : N rgﬁlz
EZ N/ i BY o :: MII | lan |
. E E S AK > :)) 7 UBbIX
. ' FU4
Use | | AR BY
6 P i - l ll l 1 !
OO0 BX ~
PEXUM

Pucynok 1 — CTpykrypHas cxema npeodopasoBatens ET 421

[TpeoOpazoBarenb COCTOUT U3 CIEAYIOMUX QYHKIIMOHATIBHBIX Y3JI0B:
— BY — BxoaHO# ycuiurenb;

— AK — aHanoroBblii KOMMYTaTOp;

— ANII — ananoro-nudpoBoii mpeoOpa3oBaTeb;

— VTP - y3en raibBaHUYECKOM pa3BsI3KU;

— HII — HCTOYHUK MUTAHUSA,

— MII — mukponponeccop;

— YU - y3en uHAMKALMY;

— HAIT — mudpo-anamoroseiii mpeoOpa3oBaTeb BEIXOTHOM IISTIH.

2.5.1 BxoaHoii ycuiauresnb

BY npennasnauen g mpeoOpa3oBaHusT TOKa (HANpsDKEHUS) JaTydka B YPOBEHD,
HeoOxomumbrid st pabotel AL, m mns oOecriedeHHs] BBICOKOTO BXOJHOTO CONPOTHBIICHUS B
pEeXUME BX0/1a 110 HANIPSKEHUIO.

2.5.2 AHaJI0roBbIi KOMMYTATOP

AK B 3aBUCHMOCTH OT pexHMa paOOThl MEPEKII0YaeT CUTHAJIBI BXOJHBIX IETed Ha BXO
AITIL.

2.5.3 Anajoro-uudpoBoii npeodpa3oBaresib

ALII npousBoaut mpeoOpa3oBaHue U3MEPSEMON BETUYMHBI BXOJHOTO CHTHaja B LU(POBOI
kog. ALIIT umeer pazpemerue 16 pa3psiaos.
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2.5.4 V¥Y3ea raJbBaHN4YeCKOil Pa3BiI3KH

YI'P npenHasHaueH IU1s Iepefayv U TaJbBaHUYECKOTO PA3ACIICHUS YIPABIISIOIIUX CUTHAJIOB
MEXIy UCKpOOE30MacHO 1 nCKpoonacHo ernsiMu. Y'P BBINIOJIHEH Ha ONTpPOHAX.

2.5.5 UCTOYHMK MUTAHUSA

WII npennazHavyeH ansi mpeoOpa3oBaHUs BXOIHOTO IMHUTAOLIETO HANPSIKEHHUS MOCTOSTHHOTO
Toka (20-30) B B crabwimmsupyromiee HampshkKeHHE TNHUTAHWS — (DYHKIMOHAIBHBIX — y3JIOB
npeoOpaszoatesisi. OH BBINOIHEH 110 MPUHIUITY 00paTHOXO0I0BOI'O HMITYJILCHOTO IpeoOpa3oBaTels.

Jnst 3ammTel  OOMOTOK — pazaenutensHoro Tpancopmaropa TVI1  oT  mpeBbiieHUs
JOIYCTHUMOT'O TOKa BO BXOJIHOM IIeTIH TpeoOpazoBaTesi MpeaycMoTpeH npegoxpanurens FU3.

YceroiunBOCTE peoOpa3oBaTetsl K Mo1aue MUTaHus 00paTHOM MOJSPHOCTH 0O0ECIICUHBACTCS
JTOJIOM.

2.5.6 Muxkpomnpoueccop

MII B 3aBUCHUMOCTH OT peXrMa pabOThl IPOU3BOAUT IPUEM U 00pabOTKY BXOJHBIX JIAaHHBIX C
AT, undpoByro GuIbTpaluio JaHHbIX, nepenady 3HaueHus Ha L{AIT BeixonHoii nenu uepes YI'P.
st BeIOOpa peskuma paboThl mpeaHaszHadeH nepekiouarens SAl "PEXKUM", naxonamuiics Ha
JULEBON MaHEIN MOAYJIA.

Bo Bayrpennem I3V (FLASH) mukpokonTpoiuiepa 3anucano cuctremHoe I1O momyss,
IIEJIOCTHOCTh KOTOPOro 00ecreuynBaeTcss KOHTPOJIBHBIMA CYMMaMH KOJa M KaJMOPOBOYHBIX
koadurmenton. Joctym k 113V Bo3MOkKEH TOIBKO C TOMOIIBIO CIIEMATIEHOTO 000PYAOBaHUS U
[10. Jna npenoTBpallieHus HECAHKIIMOHUPOBAHHOTO 1ocTyna kK cucreMHomy [1O nmpeapycmorpeHo
3JIEKTPOHHOE OTeyYaThIBaHHUE C MOMOIIBI0 OMTA 3aIUTHI, KOTOPBIN YCTaHABIUBAETCS MPU MPOILIUBKE
MHUKpoOnpolieccopa, 3ampemas foctyn k ureHuto u 3amucu [10. Waentudpukamus 110 He
IIpeayCMOTpPEHA.

2.5.7 ¥Y3ea uHaukanuu

YU (uapukatop "P" Ha numeBodl maHenw mpeoOpa3oBaTeNsl) OTpPakaeT COCTOSTHUE
npeoOpaszoBatelis B mpoiecce padboTsl 1 (QYHKIIMOHUPYET B COOTBETCTBHHM C Tabuuueit 2.

Taoauma 2
Nuauxarop CocTosiHue HHAMKATOPA Pexxum padoTbl
3eJIeHBIH 1IBET, MUTACT C
nepuoioM He 6osee 1,5 ¢ Pabouwnii pexxum
3eeHbIN IIBET CBEYSCHUS*
"p" ABapus BXOIHOH 1enu (BBIXOJ 3a Ipeaeibl
ITonepemeHHOE CBEYEHUE p 8 5 v( $ pel
JOTYCTHMBIX 3HAYEHUH, COCTOSIHUE JTHHUH
3€JICHOTO U KPAaCHOTO IIBETa C N " \ "
naturka — "K3 muaun" unu "OOphIB THHUN
nepuosioM He 6ornee 1,5 ¢
B auama3one ot 4 1o 20 MA)

2.5.8 IMudpo-ananorosmplii npeodpa3oBaTe/ib BLIXOAHOM HeNH

HAII npousBogut npeobpa3zoBaHre IUPPOBOro KOJAa B 33JaHHYIO BEIMYMHY aHAJIOTOBOTO
CUTHaJIa TOKA WIM HaNpsHKEHHUs B 3aBUCUMOCTH OT BBIOpAHHOIO pexuma palboTel. BbIxoaHble
curHaiusl ¢ LIAII nogaroTcs Ha reHepaTop TOKa WU HaNPSKEHUS.
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2.6 OOecneueHHue UCKPOOE30MACHOCTH

B3priBozammiennoe ucnonHeHne npeodopazosatens ET 421 obecnieunBaeTcsi BHITIOJIHEHHEM
tpeboBanuit I'OCT 31610.0-2014 u BumoM B3pBHIBO3AIIMTHI "HCKpoOe30macHas 3JeKTpUYecKas
nenb ypoBHs ia" mo ['OCT 31610.11-2014 3a cuer cheAylOIMMX KOHCTPYKTHUBHBIX |
CXEMOTEXHUUYECKUX PELICHUM:

— OrpaHMYCHMs HANPSOHKCHHS U TOKAa B LEMAX BXOJHBIX CUTHAJIOB J0 HCKPOOE30MacHBIX
3HAQUYCHWH C TIOMOINBIO Oapbepa HCKPOOE30MaCHOCTH Ha TPOUPOBAHHBIX CTAOWUIUTPOHAX |
pE3UCTOpax, BBINOJIHEHHOro B cooTBercTBUU C TpeboBanusamMu ['OCT 31610.11-2014. Bapsep
UCKPOOE30MacCHOCTH OTPAHUYMBACT HAMPSIKEHHE U TOK B LEMSAX BXOJHBIX CUTHAJIOB /10 3HAYECHUH,
yYKa3aHHBIX B TabmuIe 1;

— TaJbBAaHMYECKOW pa3BA3KUM MCKPOONACHBIX I€NEW, TaJbBaHUYECKH CBSI3aHHBIX C
UCKpoOe30nmacHbIMU LENSMHU, OT BHEIIHEH CeTH MUTaHus, 00ecrneurBaeMOll BbICOKOYACTOTHBIM
pasaenutenbHbIM TpaHchopmaropom TVI1. ITlepBuunas oOMoTKa TpaHcpopMmaropa 3alUIEeHa
npeaoxpaHuTesieM ¢ miaBkoi BcraBkoil Ha 500 MA. TpancdopMaTrop KOHCTPYKTHBHO BBHITIOJIHEH B
cootBercTBUU ¢ TpeboBanusmu ['OCT 31610.11-2014;

— TaJIbBAHUYCCKOI'0 pasacjICHUA I/ICKpO6630HaCHBIX BXOOHBIX HeHeﬁ OT HCKPOOITaCHBIX
nenel BHEMHUX TpubopoB mocpenctBom ontpoHoB tuna HCPL 2201 w HCPL 2231,
O6€CH€‘II/IBaIOH_II/IX OyTH YTCUKHU, OJICKTPUUCCKHUC 3a30pbl M HANPSAKCHUC TaJIbBAHUYCCKOI'O
paznenenus (dddextuBHoe 3HaueHue He MeHee 1500 B) B cooTBeTcTBMHM ¢ TpeOOBaHHUSMU
I'OCT 31610.11-2014;

— oOecrieueHUs] IMyTeH YTEUKH, SJIEKTPHUUECKUX 3a30pOB M AJIEKTPHUECKOW MPOUYHOCTH
U30JIALUN MEXy UCKPOOIIACHBIMH LIEIISIMH, TallbBAHUYECKH CBSI3aHHBIMHU C MCKpOOE30MacHbIMHU, U
CHJIOBOM BHEILIHEH LIeNblo, BBIAEPKUBaIOLIeH ucnbiTareabHoe HanpspkeHue 1500 B (3¢ dextuBHOE
3Ha4eHHE) B TeueHue | MUHYTHI, uTo cooTBeTcTBYeT TpeboBanusm [[OCT 31610.11-2014;

— 3aIIMUTHI ONITPOHOB raJbBaHUYECKON PAa3BA3KHU OT MOMAJaHUS HAMPSIKEHUS MPOMBIIICHHOM
CeTH IyTeM YCTAaHOBKM MpPEJOXPAaHUTENs Ha HOMUHAIBHBIA TOK S50 MA H CTaOMIUTPOHOB
HOMUHAJIBHBIM HaIpsHKEHUEM orpaHudeHus 6,8 B m MakcuManbHON paccemBaeMOl MOIIHOCTBIO
4,0 Br;

— OrpaHWYEHUs] CYMMapHOW €MKOCTM W HWHAYKTHUBHOCTM HAarpy3kl U JIMHUM CBSI3H [0
UCKpOOE30MacHbIX 3HAUYEHUH B COOTBETCTBHM C OCOOBIMH  YCJIOBHSIMH  3KCIUTyaTalllu
npeoOpa3oBaresis, OTMEUEHHBIMU 3HAKOM X B MapKUPOBKE B3PHIBO3AIINTHI.

2.7 KouHcTpykumsi

[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 K mpeoXpaHUuTeNo 00ecieunBaeTcsl Ipu pazdopke Kopiryca mpeodpa3oBaTels.
Kopnyc o6ecneunBaet crenens 3amuthbl [IP30 mo T'OCT 14254-2015.

BayTpu Kopmyca pacosOKeHbI I€YaTHbIE IUIaThl ¢ IEMEHTaMH JJIEKTPOHHOM cxembl. Ha
mjaTaXx  yCTaHOBJIEHBI  3QJIUThIE KOMIAYHJIOM  pa3lenuTeNbHBIA  Tpancpopmarop TV,
pa3fenuTenbHbIE ONTPOHBI, OJOKH MCKPO3AIIUTHl U 3alIUTHl HA TPOUPOBAHHBIX CTAOMIUTPOHAX U
pe3HucTOpax.

Ha numeBoit maHenmu mnpeoOpa3oBaresist pacloyioKeH WHAMKATOp pexuma paboter "P",
nepekatouatens "PEXKUM", 3amarommii pekuMm paboThl, a TakKe HaHECEHAa MapKHUPOBKaA
B3pbiBo3amuThl [Ex ia Ga] IIC X.
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Ha GoxoBoi1 moBepXHOCTH KopIyca mpeoOpa3oBaTens yKa3aHbl MAaPKHUPOBKA B3PHIBO3AIUTEHI,
BBIXOJIHbIE TapameTpbl HampspkeHust Uj, Toka Ip M JomycTumble 3HauY€HUs MHIYKTHBHOCTH Ly
u eMkocTH Co Harpy3ku (C yueToM JIMHUH CBSI3M), MpUBeAeHa Haanuch "VckpoOe3omacHas uens" u

JMara3oH pabouux TeMIeparyp.

Pazbembl 1711 MOKITIOUEHUS] MCKPOOE30MacHBIX M MCKPOOMACHBIX IeTel PaclojIOKEeHbI Ha
MIPOTUBOINOJIOXKHBIX CTOPOHAX Kopoyca mpeoOpazoBaTensi U MapKUPOBaHbI B COOTBETCTBUU
c'OCT 31610.11-2014.

Montax mnpeoOpa3oBaressi BBIIOJHEH HAa IE€YaTHOW IUIaTe C MPUMEHEHUEM TEXHOJOTUU
MOBEPXHOCTHOTO MOHTaXa. PacronokeHne 31eMEeHTOB Ha IJIaTe MPUBEACHO B MpUioxkeHuu b.

2.8 MapkupoBKka U IJIOMOUPOBaHHE

MapxkupoBka mnpeodpazoBatensi coorBerctByer ['OCT 26828-86, T'OCT 31610.0-2014,
I'OCT 31610.11-2014. Ha OokoBble CTOpOHBI IpeoOpazoBaTelsi HaHECEHa CIEAYyIoIas
uHpopmarus:

— TOJHOE HauMEHOBaHUE MPeoOpazoBaTes;

— MapKHPOBKA B3PbIBO3AIINUTHI;

— HaMMEHOBaHUE, KOJl OpraHa Mo cepTuuKaluu;

— HOMep cepTudUKaTa B3PHIBO3ANTUIIICHHOTO 000PYI0BaHUS;
— TabJynIIa mapaMeTpoB UCKPOOE30IMacHOU 1eTIH;

— o00o3HaueHne pabovyero TeMIepaTypHOTO IUara3oHa;

— TMapaMeTpbl MUTAIOIIKX HAMPSKEHUN U MOILHOCTH;

— cumBod "[Ipubop II kmacca 3ammuTer" B coorBercTBuu ¢ ['OCT 25874-83;
— 3aBOJICKOM MOPSAKOBBI HOMED;

— Jara U3rOTOBJICHUS (TOJ M MECSI);

— eJIMHBIN 3HaK oOpalleHus: IPOAYKIIUU Ha PHIHKE;

— MaTpUYHBIN KO/, paciuppoBKa MATPUYHOTO KOJA;

— cXeMa MOJKIIOYEHUS BHEIIHUX LIeTIeH.

Ha nuneBoii nanenu npeodpazoBarens yKa3zaHbl:

— TOBapHbBIN 3HAK NPEANPUATUA-U3TOTOBUTENS;

— YCIIOBHOE HaMMEHOBaHUE MPeoOpa3zoBaTes;

— yCIOBHOE 0003HAYEeHUE MHIUKATOPA;

— TMepeKIItoYaTeb PeKUMOB padoThI;

— 3HaK yTBEPXACHMS TUIIA;

— 3HAaK B3pBIBOOE30MAaCHOCTH.

JUis  cOXpaHHOCTM MapKUPOBKM B TEUEHHE BCErO0 CpoOKa CIyXObl HE JOIycKaeTcs

HCIIOJIB30BAaTh I OYHUCTKU MCCT MAPKHPOBKU OPraHUYCCKUC PACTBOPUTCIIN U 216pa31/IBHI>Ie
BE€IICCTBA.

[IpeobpazoBarenb HE UMEET MECT MJIOMOMPOBAHUS M YCTAHABIMBACTCS B 3aKPBITHIX IIKadax
UM KOpITycax.
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3 UCHOJIB30BAHME 110 HASBHAYEHU IO

3.1 DkcmiyaTauMoHHbIE OTPAHUYEHUS

Ha Bcex sTamax skcrutyatamuui TpeOyeTcss 00s3aTebHOE COOJIOEHNWE YKa3aHHBIX HUXKE
OTpaHUYEHUH Ha yCIOBUS PUMEHEHHUS peoOpa3oBaTes.

3.1.1 Iluranue nmpeoOpazoBaTeNsl TOHKHO MPOU3BOIUTHCS OT HCTOYHUKA ITOCTOSTHHOTO TOKA,
MMEIOIIETO BhIXOAHOE Hanpsbkenue oT 20 go 30 B.

3.1.2 Bo B3pbIBOONAcCHYIO 30HY Ka)XIyH HCKPOOE30IMACHYIO IIETb CIEAyeT MPOKIIaJbIBATh
OTACJIbHBIM JIBYXIIPOBOJHBIM K216€JI€M.

3.1.3 [IlIpeobpa3oBarensb ciienyeT yCTaHABIMBATh HA MOHTAXHBIM PEJIbC, 3aKPEIJICHHBIN Ha
BEPTUKAJIILHOW HECYIIEH IOBEPXHOCTH, OCh pEJibCa MOXET PACMHOoJaraTbCsi BEPTUKAIBHO WIH
ropuzoHTaibHO. OT cMenieHus BAOJb pelbca B Ipoliecce HKCIUTyaTalluu Ipeodpa3oBaTeb
3alHIIEH [P IIOMOIIH YCTAHOBKH YIIOPOB.

3.1.4 TewmmepaTypa OKpyKarolleil cCpelbl B MECTE€ YCTAaHOBKH MpPeoOpa3oBaTeNsl JTOKHA
661TH 0T MuHYyc 20 1o rtroc 60 °C.

3.1.5 K BbIXOAHBIM (HEUCKPOOE3OMACHBIM) IIEMSAM  CHTHAIHM3AIMM ©  [HATaHUS
npeoOpaszoBaresl JOMYCKaeTCs MOJIKIIoYaTh 000pYIOBaHKE OOIIEro Ha3HAYCHHS C MUTAHUEM OT
IPOMBIIIJICHHOH CeTH MepeMeHHOr0 TOKa HampsikeHueM He 6onee 250 B.

3.1.6 He nomyckaercsi momamgaHve Ha OOOJOYKY W BHYTPEHHHE YacTH IMPeoOpa3oBaTelIs
arpCCCUBHBIX XUMHUUYCCKHUX BCIHICCTB U UX ITAPOB.

3.1.7 3mak X mociae MapKUPOBKH B3PBIBO3AIIUTHl O3HAYAE€T, YTO MPH IKCILUTyaTallMH
npeoOpa3zoBateliss HEOOX0IUMO COOIIOIATh CIEIYIOIIUE 0COOBIE YCIOBHS:

— K HMCKpoOe30macHbIM IEMsM Ipeodpa3oBareneld MOTYT MOAKIIOUATHCS JIBYXIPOBOHBIC
JATYNKH, DKCIUIyaTUPYEMBIE BO B3PBIBOOIIACHBIX 30HaX IOMEIIEHUN M HApYXXHBIX YCTaHOBOK
COIVIACHO MAapKHUpPOBKE B3pbIBO3alIUTHI, 1. 7.3. IIYD m apyrum HOpMaTUBHBIM JTOKYMEHTaM,
PErIaMEeHTHPYIOIUM IPUMEHEHHE 3JIEKTPOOOOpPYIOBaHNS BO B3PBIBOONACHBIX 30HAX, MMEIOIIUE
CepTU(UKATHI O B3PHIBO3AIUIICHHOCTH;

— JomnyCctuMasa CyMMapHas CMKOCTb (GMKOCTB HarpysKu u JIMHHUU CBHSI/I), KOTOpast MOXKET
OBITh TOJKIIOYEHHA K MCKpoOe30macHOW 1enmu mpeoOpa3oBaTeiss NpPH  IKCIUTyaTallud  BO
B3PBIBOOIIACHBIX 30HAX, HC NOJIKHA MPCBLIIIATE 3HAYCHHS, YKA3aHHOTO B Ta6JII/II_[e 1,

— JomycTuMas CyMMapHas HMHIYKTMBHOCTb (MHIAYKTMBHOCTb HAarpy3KM W JIMHUM CBSI3M),
KOTOpPasi MOKET OBITh MOAKIIOUEHA K UCKPOOE30IacHOM 1enu mpeodpa3oBatelis MpH SKCITyaTalluu
BO B3PBIBOOIMACHBIX 30HAX, HE TOJDKHA MPEBBIIIATh 3HAYCHHUs, YKa3aHHOTO B Tabnuue 1;

— IpPH UCHOJB30BaHUU MpeolOpa3oBaTesis B YCIOBHSIX CO CTENEHBIO 3arps3HeHHs 2 B
coorBerctBun ¢ ['OCT 31610.11-2014 HeoOxomumo  pa3MemaTh npeoOpa3oBarelb B
JIOTIOJTHUTEIBHYIO 000JI0YKY CO CTETEHbIO 3alIuThl He MeHee [P54.
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3.2 IloaroroBKa K UCHOJIL30BAHUIO

3.2.1 PacmakoBbIBaHue

[Tocne xpaHeHHsT WM TPAHCHOPTHUPOBAHUS TpeoOpa3zoBaTesis MpPH  OTPULIATEIBHON
TCMIICPATypPC CICAYCT BBIACPIKATH Hp€O6paBOBaTG.HB B YIIAKOBAHHOM BH/JIC B TCUYCHHC JIBYX HaCOB
NP KOMHATHOW TeMIepaType.

W3Bneur  mpeoOpa3oBarenb W3 TPAHCHOPTHOM  Tapbl, MPOBEPUTH  COOTBETCTBHE
KOMILIEKTHOCTH U 3aBOJICKOTO HOMEpa 3alMCU B MACIOPTE.

3.2.2 IlepBuuHasi NpoBepKa

[lepBuyHas mnpoBepka TEXHUYECKOIO COCTOSHHUS IpeoOpazoBaTenss NPOBOAMUTCSA IIOCHE
JUIUTENILHOTO XpaHEeHHUs IpeoOpa3oBaTelisl WM MOIydeHHUs TpeoOdpazoBaTess U3 pEMOHTA.

[TepBudHas mpoBepKa MPOBOJMTCS IO MPOTrpaMMe JCTAILHON MPOBEPKH B COOTBETCTBHU C
tabmuueit 5. Ecnmu mpeoOpazoBaTenb MONYYeH C NPEANPHUSITHSI-U3TOTOBUTENSI M HE XPaHWICS
JUTHTEIILHOE BpeMsl, 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 B3pbIBO0E30NMACHOCTH NPH MOHTAaMXKe

[Ipu MoHTake mpeoOpa3oBaTeNns cleayeT pPyKOBOJACTBOBAThCS HacTtosmuM PO, . 7.3 I1VD,
. 3.4 "DHeKTpoyCTaHOBKM BO B3pbhIBoomacHbIXx 30Hax" [ITD u 1apyrumMum HOpPMaTHBHBIMU
JOKYMEHTaMH, JEHCTBYIOLIMMH B OTpPAcid IPOMBIIUIEHHOCTH, B KOTOPOH IPOM3BOAMUTCA
JKCILTyaTanus IpeodpazoBaTes.

[IpeobpazoBarenb JOKEH YCTaHABIMBATHCS BHE B3PHIBOOIIACHOM 30HBI.

[Ipy mpoBeAECHWHM MOHTAXHBIX pabOT HEOOXOAMMO COOJIOJATh AKCIUTyaTallMOHHBIE
OrpaHUuEeHUs, yKa3aHHble B 3.1.

[Ipy moakIIOYEHWH CIIEAYeT TIHIATEIbHO COOMIOJaTh YKa3aHHOE B JAHHOM ONHMCAaHUH
Ha3HA4YCHHE KOHTAKTOB pa3bEéMOB. Bce MOAKIIOUEHUS K MPeoOpa3oBaTemio CIeAyeT MPOBOAUTH,
OTKIJIIOYHB €0 OT ITUTaHHUs.

3.2.3.2 YcraHoBka pe:xxuMa padoThbl
VYceranoBute mepexnmtodatens  'PEXKHUM"  nHa smneBod  maHenw  mpeoOpa3oBarens
B TIOJIO’KEHUE, COOTBETCTBYIOIIEE HEOOXOAMMOMY PEXHUMY paOOTHI COrNIacHO Tadyuiie 3.

3.2.3.3 MoOHTAK U JeMOHTAK

YcTaHoBUTH NpeoOpa3oBaTeNb Ha PEIbC MOHTAXKHBIMA, 3allENUB Ia3 KOpIyca C BEpXHEH
CTOPOHBI 3a KPOMKY pelbCa, IPEIBAPUTEIBHO COBMECTHUB I1a3 C Pa3beMOM, U HAJIaBUTh Ha KOPIYC
CO CTOPOHBI MeTaJUTMYecKoro (ukcatopa. st 001erdyeHust yCTaHOBKM PEKOMEHAYETCS ¢ TOMOILBIO
OTBEPTKH CJIETKA OTTSAHYTh 3allENKy (pUKCaTOpa.

Jnst cHATUS TIpeoOpa3oBatTens C peibca C MOMOIIBI0 OTBEPTKU CIENYeT OTTSHYTH 3allelKy
¢duKcaTopa, MOTIHYTh 32 KOPITYC CO CTOPOHBI (PUKCATOPA, 3aTEM BBIBECTH U3 3alCTUICHHS C PEITHCOM
BEPXHIOIO CTOPOHY KOpITyca.
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3.2.3.4 IMoakaruyeHHe BHEIIHUX Lenmel

[IpeoOpazoBarens AOMyCKAeT MOAKIIOUYEHUE OJHO- M MHOTOKUJIBHBIX MEIHBIX MPOBOJHUKOB
ceuenueM ot 0,2 1o 2,5 MM, JIns moAacoenMHEHUsI HECKOJBKUX MPOBOJHUKOB PEKOMEHIYETCS
WCIIOJIB30BaTh TOJBKO MHOTOXHWJIBHBIM TPOBOJ C ONPECCOBKOM HakKOHEYHWKA. HasHaueHume
KOHTAKTOB IpeoOpazoBaTess yka3zaHo B Tabuie 4.

Cxema noakitoyeHus nmpeoOpa3oBaressi IpUBeieHa B IpuiiokeHuu B.

Taoauna 3

IHos10:xeHHe MepeKTIoYaTe N s

Pexum padoTsl BXOAHOMH

PexxnM paGoThl BBIXOAHOM

"PEAKUM™ (uckpobe3onacHoii) nenu nenu
"1" 2" "3" "'4"
OFF OFF OFF OFF o HamnpspkeHuto — ot 0 1o 10 B o HanpspkeHuto — ot 0 1o 10 B
OFF OFF ON OFF o HamnpspkeHuto — ot 0 1o 10 B o Toky — oT 0 g0 20 MA
OFF OFF ON ON o HamnpspkeHuto — ot 0 1o 10 B o TOKy — OT 4 10 20 MA
ON OFF OFF OFF 1o Toky — oT 0 1o 20 MA no HanpspkeHuto — ot 0 1o 10 B
ON OFF ON OFF o Toky — oT 0 mo 20 MA o Toky — ot 0 mo 20 MA
ON OFF ON ON o Toky — oT 0 mo 20 MA 1o TOKy — oT 4 1o 20 MA
ON ON OFF OFF Mo TOKy — oT 4 1o 20 MA o Hanpspkenuto — ot 0 mo 10 B
ON ON ON OFF 1o TOKy — oT 4 10 20 MA o ToKy — oT 0 g0 20 MA
ON ON ON ON 1o TOKy — oT 4 10 20 MA o TOKy — OT 4 10 20 MA
OFF OFF OFF ON o Toky — oT 0 10 5 MA 0 TOKYy — OT 4 10 20 MA
Npumeuanus
1 OnHOBpeMeHHast paboTa B pexXHMe 110 TOKY M [0 HAIPSDKEHUIO BXOJHOM IIETTH He MIPeLyCMOTpPEeHa.
2 OnHoBpeMeHHas paboTa B PeKUME TI0 TOKY U TI0 HAIPSHKEHUIO BHIXOTHOW LIETIH HE IPEAYCMOTpPEHA.
3 YcraHOBKaA pexuMa paboThl MPOBOIUTCS NPU BHIKIIOUCHHOM HANPSHKEHUH MUTAHUS
Taoauna 4
Homep koHTaKTa HaunmeHnoBaHue nenu XapakTepHCTHKA LeNH
+24 B TIutanue (+) [lens nmutanus
0B ITutanue (-) or 20 10 30 B
Bxomansie (mckpobe3omnacHsIe) enu
3 OO0 BX
1 Umnr Hanpsbxenue nutanust 1aTYNKOB
6 O611 BX
2 Igx HckpobesonacHas 1ienb
4 Uspx
Brixognrle 1iemnu
11 Usrix
10 Ippix
12 OO0111 BBIX
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Pykoeodcmeo no akcrsayamayuu

[Tpu noKIIIOYeHNU PEKOMEHIYEeTCsl COOII0NATh CIEAYIOIIYIO TOCIEA0BATEIbHOCTb!

1) mnpoBepUTh COOTBETCTBHE BEIMYMHBI MUTAIOUIETO HampsokeHus Hopme oT 20 mo 30 B.
Y0OenuThCs, uTo BCE MONKIIIOUYAEMBIE I[N 00ECTOUEHEL,

2) TOAKIIOYUTH K MPeoOpa3oBaTeNi0 1MW MUTAHWUS M BBIXOJBI COTJIACHO Ta0muie 4 u
NpUWIOKEeHUIo B B cienyroiieM nopsiake:

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

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

3) monmarh HampspDKEHHWE NHTaHUs Ha mpeobOpaszoBarenb. Ha nuieBoil maHenu IODKEH
CBETUTHCS MHAUKATOP "P" 3e/IeHbIM IIBETOM;

4) wW3MEpUTh HANPSDKCHHE MEXKIY BXOMHBIMH KOHTakTaMud 1 m 3. OHO MOMKHO OBITH B
npexaenax ot 15 no 25 B;

5) CHATH HANPSDKEHUE MMUTAHUS ¢ TPeoOpa3oBaTes.

Hns mopxmrouenus kK  paseemy 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

HajekHON  ¢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 HUcnojab30BaHue

3.3.1 Mepsnl 6e30macHOCTH NIpU padoTe

[Ipu skcmmyatanuu npeodpazoBarenst HeoOXxoauMo cobmroaenue TpedoBanuit ri. 7.3 I1YD,
1. 3.4 "DaeKTpoyCcTaHOBKM BO B3phiBoomacHbIX 30Hax' IITO, IlpaBunm mo oxpaHe Tpyna npu
OKCIUTyaTallid 3JIEKTPOYCTAHOBOK W JPYTMX HOPMATHUBHBIX JOKYMEHTOB, periaMeHTHPYIOIIIX
JEHCTBUSI OOCITY)KHUBAOIIETO TIEPCOHAaIa Ha 00BEKTE YCTAaHOBKH MPEe0Opa3oBaTeis.

B xone skcrutyaranmu HEOOXOAWMO KOHTPOJIMPOBATH M MOJACPKUBATH B HOPME YCIIOBHSA
paboThl MpeoOpazoBaTensi B COOTBETCTBUU C YKa3aHHBIMU B pazzene 1 u 3.1 skcrutyaTalliOHHBIMU
OTPaHUYEHUSMU U MepaMH NpU OOECIEYCHHUU B3PHIBOOE30MACHOCTH, MPH MOHTAXe, a TaKxKe
MPOBOAMTH TEXHUUECKOE 00CITY’)KUBAaHHUE B COOTBETCTBUU C YKa3aHUSIMHU pasjena S.

3.3.2 CaeneHus 00 dIKCIIyaTallUH

[IpeoOpazoBarenb, yCTAaHOBJICHHBIH B COOTBETCTBUU C 3.2.3, TOTOB K OJKCIUTyaTalluu
U JIONIOJTHUTEIHON HACTPOUWKH HE TpeOyeT.

[IpeoOpazoBarens mpenHa3HAYCH I aBTOHOMHOW HEMPEPBIBHON pabOTHl U B HOPMAJIbHOM
peXHMME IKCILTyaTaluy He TpeOyeT BMEIIaTeIbCTBa 00CITY)KMBAIOIIETO MTePCOHaa.
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lMpeobpazoeamesnib usmepumersnbHbil pazdenumenbHbil ET 421

4 IMOBEPKA (KAJINBPOBKA)

[lpu BeIMycKe mpeoOpa3oBarenss W3 TPOM3BOJCTBA IMPOBOAMTCS €ro KajauOpoBKa, a IO
TpeOOBAaHUIO 3aKa3zyMKa BO3MOXHO IPOBEJCHHUE IMOBEPKU. Pe3ynbTaThl MOBEpKH (KAIMOPOBKH)
3aHOCATCS] B COOTBETCTBYIOIIHIA pa3iei Maciopra.

[ToBepka (kamuOpoOBKa) BBHIMOJHAETCS B COOTBETCTBHU C JOoKyMeHTOM '[IpeoOpazoBarenu
cepun ET. Mertonuka moBepku. IIpeoOpazoBatens w3MepuTeabHBIN pasznenutenbHbiid ET-420.
YacTs 1. 4200-056-28829549-2007MII1. [IpeobpazoBarenn ET 7421. Knura 5"
4200-056-28829549-2007MI11.05.

Mex1oBepoyHbIi HHTEPBAJ (IEPUOANIHOCTD KaTMOPOBKH) — 2 ToOfIa.

S TEXHUYECKOE OBCJYKUBAHUE

TexHUYecKOe OOCTY)KHUBaHUE MpeoOpa3oBaTeliss JOJDKHO IMPOBOIUTHCS IMOATOTOBICHHBIM
IIEPCOHANIOM, JECHCTBYIOIIUM B COOTBETCTBUM C pabOUYMMH HUHCTPYKUHSMHU IO OOECIEYCHUIO
0e30macHOCTH Ha 00BeKTe sKcruryatanuu npeoodpazosatens, ['OCT IEC 60079-17-2013, TITD
U IpYTUMH HOPMAaTHUBHBIMH JOKYMEHTAMH, PETIAMEHTHPYIOUUMH ICHCTBUS OOCITYXHBAIOIIETO
MepcoHalIa Ha MECTE KCILIyaTal[uu mpeoOpa3oBaTelis.

TexHuyeckoe 0OCTY)KMBaHUE BKJIIOYACT B CeOs peryispHbIC MEPUOTUYECKHE IPOBEPKH,
KOTOpbIE MOTYT OBITh BH3YaJIbHBIMH WM C TPHMCHEHHEM JIONOJHUTEIFHOIO HHCTPYMEHTA U
000pyI0BaHUSI.

O6bEéM mpoBepok MpeoOpa3oBaTenss B XOA€ AKCIUTyaTalluu ISl pa3HbIX YPOBHEH KOHTPOJISA
ykazaH B Tabnuue 5. [lepuoaMYHOCT M PEKUM IMPOBEPOK YCTAHABIMBAIOTCS DPErJIAMEHTOM Ha
MecCTe OJKCIUTyaTaluu mpeoOpa3oBaTenisi, HO CleJyeT MpPOBOJUTh HE MeHee OIHOU
HETOCPECTBEHHON MPoBepKH B rof. 1o pe3ynbraTam nepruoJuuecKoi MpoBepKu mpeoOpa3oBaTelib
MOJKET OBITh MOJBEPTHYT JETALHOM MPOBEPKE.

Ecnu B Xo/1e MPOBEPOK BBISBICHO OTKJIOHEHUE MapaMeTPOB MPeoOpazoBaTessi OT HOPMbI WIIH
HapyIlIeHUEe ero KOHCTPYKIINH, TPeoOpazoBaTeNb CIeAyeT BBIBECTH U3 AKCIUTyaTallMy U HalpaBUTh
Ha PEMOHT.

Tabauua S
YpoBennb
HanMeHnoBaHHe IPOBEPKH Cojep:kaHue NPOBEPKH HpoBepKu
A | H| B
1 IIpoBepka MapKUpOBKH YOenuThes, 9To0 MapKUpOBKa Ha KOPITyCce + +
peoOpazoBaTelis B COXPaHHOCTH M XOPOIIO Pa3IndimMa
2 OtcyTCcTBHE BUAMMBIX BusyanpHO yOeAUTHCS B IIEIIOCTHOCTH KOpPITyca + + +
HECaHKIIMOHUPOBAHHBIX mpeoOpazoBaTess M MOABOSIIEIO MOHTaXa (TIpr
M3MEHCHHI HAJTAYHH)
3 OtcytcTBHE W3Biieus muaTy U3 KOpIyca U yOeUThCS B IISIOCTHOCTH | +
HECaHKIIMOHUPOBAHHBIX MOHTaXKa Ha IUIaTe, OTCYTCTBUY HAPYIICHUN 3all[UTHOTO
W3MEHEHUH TOKPBITHS Ha TUIATE W 3aJTUBKHA KOMIIAYHIOM
HCKPO3AIUTHBIX KOMIIOHEHTOB, OTCYTCTBHUU TIACK U
9JIEMEHTOB HE3aBOJCKOMN YCTaHOBKU
4 TlpoBepka medaTHOM YOeauTnces, 9To ImevaTHas IuiaTa 9ucTas ¥ He UMeeT +
TLJ1aThI TTOBPEXKJICHUN
5 IlpoBepka HampsKEHUS BoasTmMeTpoM yOeaUTECS, UTO HAPSDKEHUE MMATAHUS HA | + +
MUTaHMS TPeoOpazoBaTeNs KOHTaKTaX Ipeo0pa3oBaTeis HaxOUTCs B Ipeienax OT
20 1o 30 B
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Pykoeodcmeo no akcrsayamayuu

Tabauna 5
YpoBennb
HaunMeHoBaHHe IPOBEPKH Cojep:kaHue NPOBEPKH NPOBEPKH
A | H| B
6 IIpoBepka uHIUKATOpPA [Ipu nogaHHOM NUTAIOIIEM HAIPSKEHUU YOESIUTHCS B + |+ +
pexxuma paboter "P" pabote unaukatopa "P" Ha IMIIEBOH MaHEIN COTIAACHO
tadnmie 2
7 TIpoBepka HanpsKeHUS M3meputh HanpspDKeHne Mexay kKoaTakrtamu 1 u 3. OHO +
XO0JIOCTOI'0 X01a JIOJIDKHO cocTaBiaTh (15-25) B
8 IIpoBepka COOTBETCTBHSA IIpoBeputs, uto yctaHoBieHHbIe Ha uiate MT 7421A +
npenoxpanurens 3anaHHoMy | npenoxpanutenu FU4, FUS nmeror tun 216050 (5x20,
TULLY 50 MA), FU3 — 216500 (5x20, 500 MA)
9 IIpoBepka MEKTPUIECKOTO | 3aMKHYTHh MEXKTy COOOM KOHTAKTHI 1-6. +
COIPOTUBIICHUS U30JIALUU 3aMKHYTb MeKAy co00if KoHTakThl 10—12.
3aMKHYTh MEXy co00# KoHTaKTH "+24 B", "0 B".
[IpoBepuTh CONPOTUBIIEHUE U3OIILUU MEXKIY
00pa30BaHHBIMHU LIETIIMH META0MMETPOM C pabounm
HanpskeHuem 500 B.
CornpoTuBIiieHHE TOKHO OBITh He MeHee 40 MOwM

I[Ipumeuanus4

1 3nakom "+" 0003HAYECHBI MPOBEPKH, MIPOBEACHUE KOTOPHIX 00S3aTENbHO NMPU YKa3aHHOM YPOBHE
KOHTPOJISL.

2 Ob6o3HaueHue ypoBHel  mpoBepkm: J| - gerampHas, H —  HemocpeacTBeHHas,
B — BusyanbHas

6 TEKYIIIU PEMOHT

Pemont npeoOpazoBaTes MPOBOAUTCS PEINPUITHEM-U3TOTOBUTEIEM 160

CHEeLHMATU3UPOBAHHBIMUA OpPraHU3allUAMU B COOTBETCTBHHM C TpedboBanusmu PJI 16.407-2000,
I'OCT 31610.19-2014.

7 TPAHCIIOPTUPOBAHUE U XPAHEHHUE

TexHuueckne XapakTEpPUCTHKHU MPeoOpa3zoBaTessi COXPaHSAIOTCS MPH TPAHCHOPTUPOBAHUU U
XpaHEHUU B TPAHCIIOPTHOM Tape MpeANnpUATHA-U3TOTOBUTENS MPHU CIEIYIOINUX BO3ACHCTBUSIX:

— TeMmImepaType OKpyxawueh cpeapl — oT MuUHyc 55 mo mmoc 70 °C U OTHOCHUTENIbHOU
BJIAXHOCTH OT 5 10 100 % 0e3 KOHAEHC AU BJIArH;

— YpOBHE CMHYCOMJAJIbHOM BuOparuu — He 6osee uem no rpynne F3 'OCT P 52931-2008;

— yZapax cO CpeIHMM 3HAYEHHEM IMKOBOI'O YAApHOIO YCKOpeHHs 98 M/c%, UTTETBHOCTH
yaapHOro uMiryibca 16 mc u cBobogHoM nageHuu ¢ BeicoThl cormmacHo ['OCT P 52931-2008;

— armocdeprom nasnenun — ot 84,0 no 106,7 kI1a (ot 630 go 800 MM pT. cT.).

[Ipu TpaHCHOPTUPOBAHUY U XpaHEHUH NTPeoOpa3oBaTelb JODKEH ObITh 3aMIIEH (3aKPBIT) OT
IPSMOTO MOMAJaHUsI aTMOCHEPHBIX OCaIKOB.

VYcinoBust  XpaHeHust  mpeoOpa3oBaTeneii B yINAKOBKE  HPEANPUATHI-U3TOTOBHTEIS
y MOCTaBIIMKA U MOTPEeOUTENS JOKHBI COOTBETCTBOBATH Kareropuu 2 mo 'OCT 15150-69.

18



lMpeobpazoeamesnib usmepumersnbHbil pazdenumenbHbil ET 421

Ipunoxenune A
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Ipuioxenue b
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Cxema pa3MenieHus 3JIeMEHTOB
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Ipuioxenue B
(o0s13aTeIbHOE)

Cxema nmoagKJIOYEHUs Mpeodpa3oBareis
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Ipuioxenue I
(cmpaBo4HOe)

CocTaBHbBIE U JOMOJHUTE/IbHBIC 3JICMECHTbI npeoﬁpa3OBaTenﬂ

) 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

) ME MAX 35/45 DKL

) ME MAX 35/45MT ...

(0) (Q) (ov) () (&) (W) (<) (=)

R

L
@# j
o

@

T

(1 ME 22,5 TBUS 1,5/5-ST-3,81
(2> Buaka IMC 1,5 /5-ST-3,81AU
Posetka MC 1,5/5-ST-3,81 AU

() Kmunca E/ME TBUS NS35

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

OO OO
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JIuer perucrpanuy u3MeHEeHH I

Howmepa nuctoB (cTpanuir) Bcero
JICTOB [Toan
o ngiﬁ;x HZ?{I\I’I{ZX HOBBIX pa(.)fal}fl]:;—x (cTpanmIr) Ne oy " flara
B JIOKYM.
1 Bce NOVT.485-08 28.04.08
2 Bce NDVYT.1330-08 10.12.08
3 Bcee NodVYT.937-10 20.10.10
4 Bcee NOVYT.15-11 27.01.11
5 Bce NoVYT.177-11 25.03.11
6 Bcee [ICEA.103-14 30.10.14
7 9,13 [ICEA.179-15 19.05.15
8 2 I[ICEA.398-15 11.11.15
9 11 IICEA.123-16 12.05.16
10 18 25 [ICEA.164-16 12.07.16
11 Bce 25 [NICEA.1157-18 10.12.18
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