V/ A/

YACTOTHbBLIN NPEOBPA3OBATEND
PEIYNATOP CKOPOCTW ONEKTPOOBWIATENA MEPEMEHHOIO TOKA

~220B 0,2...2,2 kBt
~380B 0,75...2,2 kBt

ManoraGapuTHbIn npeobpa3oBaTesib
4acTOTbl NepeMeHHOro Toka
Ha IGBT-TpaH3ucTopax

E2-MINI

PykoBoacTBO No 3KcnsyaTauum
BAHK)Y.435X21.006-02 P3O

BECIIEP

Bepcusa 2.0



PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

CopepxaHue
(2] 2 TS AT T 2
(g === T AV =T o YR 7= o] 3 =TT T 3
1.1. TTepen BKITHOUEHUMEM TMUTAHMST ..uieieeieieeeeeeeeeeeeee e e e e e e e s s e e s e s e e s e e e s e e e e e e e e e e e e e e s e e s e e aaaaaaaeseaeseaeaaaaaaaaaaeeaeaaaeaaaaaaaaaas 3
I I (o Tod s Lo =Ty o TR Lo o F I T = 1 3
G T o To T =T o1 Y T I o= oo 1 ) RS PEEPR 3
MaBa 2. MOHTaX N OKPYXAKOLLAA CPEIA «.ceevvvrrnnnnaeeaaeeeeeaunnnnaaeeaaaeeeesssnnnaaeseeeeesssssnnaaeeaaaeeeesnnns 4
2.1, YCIIOBUS! SKCTITYATALIMM. ... .eettteeeeeeeeaateteeeeaaeeeaaasteteeeaaa e e e s e nabbbeeeaeaeeaaanbeee e e e e e e e e aannbeseeeeeeeaaaannbbeaeeeaeeeeaannbbnneaaaans 4
A \V = o1 (o To -1 c- PP EUTR ORI 5
2.3 PEKOMEHOALMM MO MOMKITIOMEHUIEO .....evvuteeeeeeeeeetttiieeeeeeeseeatttaseeeaesssttaaaeeaesseestatannaeesssesstasanseeeseresstansaeaaeseenes 5
2.4, CXEMbDI TMOLKITHOUEBHMS ... ..eeevtttiieeeeeeeettttaateeeeeesastaaaaseesesettasaaeeeeesesstannsaeeseessatannsaseaesesstasnaseeessesssstansaaeassenes 6
BTG 7= Ec 1= Y 13 =Y TSSO 9
2.6. BHELIHME KIEMMBbI MPEOOPABOBATEIIS ..vvevieeeiiierrieeeeeeeesastnterrreeesssasteteeeeeeeessaasssrrereeessannssnsereeesesammssnnrreeeees 11
2.7. [1OMONTHUTETTBHOE OBOPYIOBAHME ... ..uvvveeeeeeeiiiinieeeeeeeessaatsteeeseeesssaasssaeseeaeessaassssneseeeessannssnnneeeeeesaannssnnneneeees 12
2.8. [abapuTHbIE pa3MePbl N PACTIONMOKEHME KITEMM ....eeeeeeiiiurrerrreeessiaanrernereeeesssnssesneereeesssmnsssseeeeeeseamsssnnseeeeees 12
2.9. PexxvMbl paboTbl MPEOOPA30BATENIA HACTOTBI ...uvrurrrreeeiisunreerreeessiansrnrerreeeessanssssneereeesssmnnsnsneeeeeessamssmnereeenns 16
MnaBa 3. NPOrPaAMMHOE OBECTIEUEHUE. ... ..uuuuuueuienieiiniineieninnaareaaanneannsnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 18
3.1, TTAHETD YIIPABITIEHYIS ...eeeiiutiiieeiateiee e ettt e e sttt e e e eib et e e e skttt e e ek b e e e e aab et e oo aa b et e e e aa b et e e e asEe e e e e b be e e e e anbr e e e s anbneeeeanbneeeenres 18
3.2. CNUCOK KOHCTAHT MPOTPAMMUPOBAHMSL. ...eeeeeeseiueetreeeeeeeessatnteneseeesssasseneseseaeessaasssneeseeesssanssnseeeeesssnmnsssnnseeeeees 20
3.3. OnrcaHne KOHCTAHT MPOTPAMMUPOBAHYIS ........uvvveeeereeeessaseteeeseeesssastsseeseeeeessaasssneeeeeesssmnssnnseeeeeesnmmssnnereeenns 21
MnaBa 4. O6CNYXNBAHME U 3ALUNTHBIE DYHKLIMM ....uueiiiiiiiiiniiiiiiiiiiiininnnnnnnsnnnsssnnnnn e 29
4.1. OencTtBus 3alNTHLIX PYHKLUA U ANATHOCTUKE aBAPUMHBIX CUTYALINN .....eeeeieeeiiiiiiiiieaaaaeaaiiiieeeaa e e e sieneees 29
4.2. TTOUCK N YCTPAHEHNE HEMCTIPABHOCTEM .....vveiiieeieiiitiiitetaaeaaaiibteteeaaeaaaaansbbeeeeeaeesaaassbbeeeeaaeesaansabseeeaaeessannsnreees 32
g F= =2 TR T N 1Y [ ¥ (=1 1 2 T T PPN 33
MnaBa 6. MapaHTUNHOE N CEPBUCHOE OBCTIYIKUBAHME .......uuuunrunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 33
MPUNOXKEHNE 1. CHELMBIMKALMS ... eeeeiiieeeeeiieeee et e e e eeate e e e e et e e eeasa e e e e eata e esestan e essssaneeeseranns 34



PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

BBepgeHue

e T[lpeobpasoBaTtenb 4actotel E2-MINI paspaboTaH ans perynupyembiX NPUBOLOB Ha OCHOBE ACUHXPOHHOrO
TpexdasHoro aneKTpoaBuraTens ¢ KOpoTKO3aMKHYTbIM POTOPOM.

* [aHHOE pYyKOBOACTBO MO 3KCMfyaTauuu OMMCbIBaeT OOMyCTMMblE YCMOBWUS 3KCnyaTaumu npeobpasoBaTtens
4YacToThl - YCIOBUS OKpYKaloLlen cpeabl, yCTAaHOBKY, MOHTaX, NPOBEPKY, aBapuiHbIe CUTyaLMu1, a TakKe COBO-
KYMHOCTb PeXMMOB paboTbl M MapaMeTpoB ANs BCeX TUrnopasmMepoB npeobpasoBaTenemn, OTHOCALLUXCS K MO-
nenun E2-MINI.

* B cBfI3M C NOCTOAHHBLIM YCOBEPLLUEHCTBOBAHWEM U3AENUSA, U3MEHEeHNsMN cneumndukaLmi B HacTosLwee pyKoBo-
OCTBO MOTYT ObITb BHECEHbBI MU3BMEHEHMS, COOTBETCTBYIOLLME YCOBEPLLUEHCTBOBAHHOMY 06pasLy n3genus.

* W3roToBuTENb HE HECET OTBETCTBEHHOCTU 3a Nobble AEeNCTBUS NoNb3oBaTens, CBA3aHHble ¢ 4opaboTKOM Unu
yCOBEpLUEHCTBOBaHMEM npeobpasoBaTtensd 4yacToTbl. [lecTBMe rapaHTum M3roTOBUTENS B AAHHOW CUTyauuu
npekpaLiaeTcs.

e [ns obecneyeHnss ahpekTUBHOro n 6e3onacHoro yHKLUNOHNPOBAHUSA NMpMbopa BHMUMATENbHO NPOYTUTE OaH-
Hoe PykoBoacTBO nepef Hadvanom paboT ¢ npeobpasosarteneM. Ecnv B npouecce paboTbl BO3HUKHYT BONPO-
Cbl, KOTOPbl€ HEBO3MOXHO PELLNTL C MOMOLLIbIO U3MOXEHHOW B AaHHOM PYKOBOACTBE MHpOpMaLnn, CBAXUTECH
C CepBU1C-LIeHTPOM NpeanpuUsTUA-U3roToBUTENS
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FnaBa 1. Mepbl 6e3onacHoCTHU

Mepen ycTaHOBKOW, MOHTaXXOM, NPOBEPKON M BKIOYEHeM npeobpasoBaTens npodnTaiTe HacTosiLee pyko-

BOACTBO NO 3KCnNyataunn.

1.1. lMepeA BKNOYEHMEM NMUTAHUS HEOOXOAUMO:

Y6eoutbcsa B TOM, YTO MoAenb npeobpasoBaTtens M ero MOLWHOCTb COOTBETCTBYIOT crneuudukaumm Bawiero
3akasa.

lMpoBepuTb OTCYTCTBUE MOBPEXAEHWUN, KOTOPbIE MOMIN BO3HUKHYTb NMPW TPAaHCMOPTUPOBKE.

lMpoBepUTL COOTBETCTBME NapaMeTPOB OKpyKatoLLen cpeabl TpeboBaHMSIM rMaBbl 2.

CmoHTupoBaTtb npeobpasoBaTtesib Ha MPOYHYO HEFOPHOYYH NOBEPXHOCTb.

lMpoBepuTb COOTBETCTBME HAMPSPKEHUS UCTOYHUKA MUTAHWMS HOMWHANbHOMY BXOAHOMY HamnpspkeHuo npeob-
pasoBarens.

Ob6ecneunTb NpaBunbHOE NOAKMNIOYEHWE CUMNOBBIX Lienen NUTaHus 1 anekTpoasuraTens, Lenn 3asemneHus, a
TakKkKe BHELLHUX Lienen ynpaBneHus B COOTBETCTBUU CO CXEMOW NOoAKMYeHns. Bce paboTbl MO NOAKMOYEHMIO
NPOBOAMUTbL TOMNBKO Npu 06eCTOoMeHHOM NpeobpasoBarene.

Ecnu nmetotca kakne-nmbo BONPOCHI - He BKNOYarTe npeobpasoBaTtenb, U HEMEONEHHO CBSXUTECh C cep-
BWCHbIM LIEHTPOM MpeanpuaTUS-U3roToBUTENS.

OwnboyvyHoe NogKnyYeHne Lenen nutarwllen cetm K knemmam T1, T2 unu T3 npuBegeTt
K BbiIXo4y npeobpa3oBaTtensi U3 CTPOA Npu nogaye nuTaHus.
[encTBue rapaHTUM B JaHHOM crly4yae byaeT npekpalleHo.

1.2. Tllocne BKNOYEHUA NUTAHUSA:

YcTaHoBUTE B NpeobpasoBaTerne 3Ha4eHNe HOMMHANBbHOIO TOKa NPUMEHSEMOro anekTpoasuratens (KoHCTaH-
Ta F_18).

Bce ycTaHOBKM KOHCTaHT npeobpasoBaTens npov3BeeHbl Ha 3aBoae-usrotoButene. He MeHsnTe 3aBoackue
HacTpomnkm 6e3 HeobXxoAMMOCTH, Tak kak npeobpasoBaTenb B pe3yrnbTaTe 3TOro MOXeT OblTb MOBPEXAEH.
3anpelyaeTcs nogknoyaTb UNu OTKNoYaTh BHELLHME Lieny npeobpasoBaTtens npu BKMNOYEHHOM nutaHun. Bee
paboTbl HEOOXOAMMO MPOBOAUTL TONbKO NMpU 06ecToueHHOM npeobpasoBaTtene (Mocrne Toro, Kak moracHeT
WHAVKaTOp NynbTa ynpaBneHus).

1.3. Bo Bpems paboTbl:

HeponycTumo nopkntoyath ABuratenb kK paboTtatowemy npeobpasoBaTento - 3TO NpUBEAET K OTKIOYEHUHO
npeobpasoBaTtens n3-3a neperpysku no Toky.

He pekomeHayeTcs oTKMoYaTh ABMraTenb BO Bpemsi paboTbl npeobpasoBaTtens - 3T0 MOXET Bbl3BaTb OTKIO-
YyeHue npeobpasoBaTens 1M3-3a Neperpyskun no TOKY.

He pekoMeHOyeTcsl nyckaTb M OCTaHaBnMBaTh ABUraTernb NyTEM NOAAYN N CHATUS HaNPSHKEHUS NUTaHWs npe-
obpasoBarensi, aAns 3Toro HeobxooUMO NCMONb30BaTbL CUrHarbI Nycka M OCTaHOBa NpeobpasoBaTensi.
Heobxoanmo yunTbiBaTb, YTO NPY UCMONb30BaHUN DYHKLMM aBTOMATUYECKOro nepesarnycka asuratens 1 Me-
XaHW3M MOTyT HayaTb paboTy aBTOMATMYECKN — 3TO HEOBXOAMMO YYUTLIBATL NPU MPOEKTUPOBAHMM.

He ponyckaeTcs 3anyckaTb anekTpoaBuraTenb, KOTOPbLIA HAXOOUTCSt B COCTOSIHUM BpaLLeHWst Nog BO3OENCT-
BMEM BHELLUHUX cun (Hanpumep, - BO3OYLUHOMO NOTOKa, BO3AEMCTBYIOWErO Ha NonacTu BeHTUnsTopa, ycTa-
HOBITEHHOTO Ha Bany afnekTpoaBuratens u T.n.) NMbo - B COCTOSIHUM MHEPLMOHHOIO BpalleHus (Hanpumep,
rocrne npovn3BeAEeHHOr0 OCTAHOBA WUiM NOCIEe KpaTKOBPEMEHHOro nponagaHust aneKkTponuTaHms).

Mepen nogaven komanabl [MYCK gnst 6e3onacHon paboTbl HEO6X0ANMO 00ecneUYnTb OCTAHOB 3leKTpoaBUra-
Tens (0oXAaTbCs OKOHYaHWUS MHEPLMOHHOMO BpalLeHMs 3rekTpoaBuratens nubo ocTaHOBUTbL €ro NpuHyau-
TENbHO, HanpuMep, C MOMOLLbI0 MEXaHU4YEeCKOro TOPMO3HOro ycTponcTea). Mpu nbom cnocobe npuHyau-
TEnNbHOro OCTaHOBA aneKkTpoasuraTenst Heobxoanmo ybeanTbCsi B €ro NOSTHOM OCTaHOBE Nepeg, MyCKOM.

B cnyyae Bbixoga u3 cTposi npeobpa3oBaTesns 4acToTbl NPU NycKke BpallaroLLerocs
anekTpoAaBuratens 6e3 ero octaHoBa fieNCTBUE rapaHTUM Ha NpeobpasoBaTtesib YacToThbl
npekpailaeTcs.
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naBa 2. MoHTaXx U oKpyXxatoLjasi cpeaa

2.1. YcnoBusa akcnnyaTtauum

Onsa 6e3aBapunHon paboTbl Nnpeobpa3oBartens Heob6xoaMMo cobnoaaTh yKkasaHHble B HacToswem Py-
KOBOACTBE YCMOBMWA 3KCNnyaTauuu npeobpasoBaTtensi 4YacToTbl — COBOKYNHOCTb BHELHUX BO3AEUCTBYHO-
Wwmx ¢pakToOpPoOB, KOTOPbLIE MOTYT BIMATbL Ha HEro Npu ynpaBrieHMU NPUBOAOM.

Okpyxatoas cpefa okasblBaeT HEMOCPEACTBEHHOE BMMUSIHWE HA KAYECTBO W MPOAOIIKUTENBHOCTL paboThl
npeobpasoBatens. Ha mecte ycTaHOBKM NpeobpasoBaTtensi YacToTbl AOMMKHbI ObiTb 06ecnedeHbl crneayroLmne yc-
NoBMS 3KCNNyaTauum:

® okpyxawuwasa Temneparypa: ot -10°C go +50°C,;

® OTCyTCTBME OpbI3r BOAbI U BNAXHOCTYU Bbile 95 %;

® OTCYTCTBME MacnsHOro u ConstHoro TymaHa;

® OTCYTCTBME MNbINN N METaNNNYECKUX YacTuLl;

® OTCYTCTBME 3NEKTPOMArHMTHbIX MOMEX (CBapOYHbIe annapaThbl, MOLHbIE NOTpebuTenu);

® OTCyTCTBME yaapoB u Bubpauui cebiwe 1g npu vyactote < 20 'y; He 6onee 0,2 g npu vactoTe 20...50 Nu.
Ecnu Bubpauuun Henb3sa nsbexaTb, ycTaHaBnMBanTe aHTMBUMOGPaLIMOHHbIE MPOKNaAKM (aMopTU3aTopsl);

® OTCYTCTBUE MPSIMbIX COJTHEYHbIX NyYeil;
® OTCYTCTBUE arpecCUBHbIX XWOKOCTEW U ra3os;
® OTCYTCTBME B HEMOCPEACTBEHHOMN GNIM30CTM PaAMOaKTUBHBIX Y FOPHOYMX MaTepPUaros.

PasmeweHune E2-MINI B wkachy ¢ ecTeCTBEHHOW BEHTUNSILLMEN

I | 7y

ﬁ g:> 10 cm

E2-MINI

%
|:j? @I 10 cm

5cm 5cm

A
Y

A B cny4yae He co6nopgeHnn YKa3aHHbIX B HacTosALweMmM PYKOBO,D,CTBe ycnOBmﬁ JKcnnyatauunun npe06-
pasoBaTtensa 4acToTbl aencreue rapaHTUn npeKpawiaeTcs.
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2.2. MapkupoBKa

Cepus L (220 B)

E2-MINI

E2-MINI - SXX L - IP65
HomunnanbHas McnonHeHne
Cepus HanpskeHne nutaHus
MOLLHOCTb (knacc 3awmTbl)
SP25: 0,2 kBT L: 220 B, 1-cpasHoe HeT o6o3Ha4veHus — IP20
SP5: 0,4 kBt
S1: 0,75 kBt
S2:1,5 kBt
S3: 2,2 kBt
Cepusa H (380 B)
E2-MINI - 00X H - IP65
HomunHanbHas McnonHeHne
Cepusi HanpsikeHne nutaHus
MOLLIHOCTb (knacc 3awmThbl)
001: 0,75 kBT H: 380 B, 3-dasHoe HeT 0603HayeHus — IP20
002: 1,5 kBTt
003: 2,2 kBT

Mpumepbl 0603HaYEHUN:
E2-MINI-S1L-IP65

220B, ucnonHexue IP65

E2-MINI-001H

2.3. PekomeHaauuum no nogknOYeHUIo

e Mexay ceTblo NEPEMEHHOro Toka U npeobpasoBaTenem AOoMmKeH ObiTb YCTaHOBMNEH aBTOMATUYECKUI BbIKIHO-

380B, ncnonHenune 1P20

YyaTenb Unn pyoUIbHUK C MPEAOXPaHUTENSMU.

L] B kauectBe Harpys3ku HeobxoaQMMo MCMnonb3oBaTb Tpexcba3Hb|e ACUHXPOHHbIE OBUraTernin C KOPOTKO3aMKHY-
TbIM POTOPOM COOTBeTCTByIOLLI,eIZ MOLLHOCTU. HOMMHanbHLIA TOK OBUratenss He AO0JKEH npesBbillatb HOMU-

HanbHbIN BEIXOAHOW TOK NpeobpasoBartens.

L Ecnn Ha Bbixopg npeo6pa3OBaTen;| NOAKMOYEHO HECKONbKO ABUraTtenen napannenbHO, UX cymmaprM no-
Tpe6J'I$|eMbIIZ TOK AO0MKEH OblTb MEHbLUE HOMUHANbHOIO BLIXOAHOMO TOKa npeo6pasoBaTenﬂ. I'Iepep, KaXXablM

- Mpeobpa3soBatenb mMolHocTLI0 0,75 KBT, ¢ nuTaHMem oT ogHodasHoh ceTu

- Mpeobpa3soeatenb MolHocTLI0 0,75 KBT, ¢ nUTaHMem oT TpexdasHon cetu

asuratenem Heobxoanmo YCTaHOBUTb COOTBETCTBYHOLLEE TENIIOBOE pere.

e Heponyctuma yctaHoBKa dasocapuratowmx koHageHcaTtopos, LC nnm RC KOMMOHEHTOB Mexay npeobpasoBa-

Tenem u apurartenem.
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2.4. CxeMbl noaKnNO4YeHUs

2.4.1. Cxema nogknioyeHuns npeobpasoBarenen ucnonHeHmsa IP20

TopMo3Hown pesun-

) _: __ cTop (onums)

QF > R
MuTatowas ceTb — ~—— L1 (L) Tl
~1 ¢ 220B (L-N) — - M
unu — I L2
~ 3 ¢ 380B (L1-L2-L3) — L3 (N) T3
g N Y
->—/O_E_E_ RE
,—/ b ] MHorodykuvoHans-
9 O——{ SP RELAY HBIN BbIXOL,
MHorodykumoHanb- o L
Hble BXO[bl Vo
1/@4 RS
- 12V CON2
.|}—$ o}
¥ 10V (@) .
Co o TexHonornyeckun
D pasbemM
L o)
Lo 0...10B
2-10 KOM < : : V| 0...20 MA
' 4..20 MA
- 1 ov @ 1
+ '_' FM (0..10B)
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2.4.2. Cxema nogknovYeHns npeodpasoBarTenen McnosiHeHus IP65

Topmo3sHon peau-

AT o o
1 I

|
I E2-MINI-...-IP65
| P R
| «0»
|
o
«1»
MuTarowas cetb : P~—— L1 (L) Tl
~ 1 ¢ 2208 (L-N) | ~
unm — ' L2 T2
~3¢380B (L1-L2-L3)  ——— ~__ L3 (N) 3 _
| |
! i
Myck Bnepes, : «F» —0 1+ O—FW !
. [ !
Cron : «0» &—0 —1— 0O I
| |
Myck Hasag : Rr$—0 ' o—RE ] ! MHorodykuo-
: RELAY | HanbHbI
: : BbIXO[,
i 12V i
MHorodyHKUMOHanNbHbIE | |
BXOAbl | i -~ -
| ov i
1/@ : Sp L
L
| o
—/o | RS FM L
| (0...10 B) )+
| 10V :
i i
! i
! Vi |
3afaHue YacToThbl | i
[ i —
| i
| oV |
| |
! i
L . |
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2.4.3. Cxema noaknyYeHus uenen ynpaBneHus ¢ UCMosib30BaHUEM
BHeLUHero UCTOYHUKa NUTaHUA

24 B

A

ov
1|

e [InNs CHWXEHUA BMUAHMSA NOMEX M BO3MOXHbIX Npo6nemM B aKcnnyartauuy Lenu ynpasneHna creayeT npokna-
[blBaTb 9KpaHMPOBaHHbLIM KaGenem, Kak nokasaHo Huxke. dKpaH kabens criedyeT NoAKmoYaTh K Lenu 3a3em-
neHunna Ha cTopoHe npeobpasosaTens.

3KpaHHad onnetka  obonovka

K knemme 3asemneHuns M3onupoBaTb
npeobpasoBaTens
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2.5. 3a3emneHue

* Knemma "3emns" @ npeobpasoBatens yactoTbl E2-MINI gomkHa ObITh 3a3eMIieHa Ha LUMHY 3a3eMITEHUS.
e ConpoTuBrieHne 3asemMneHnst 4omkHO ObiTb He 6onee 10 Om.

e [Ina obecneyveHns 3awmntbl NnpeobpasoBatens YactoTbl E2-MINI oT nomex 3azemneHne npeobpasoBaTensi
[OIDKHO NPOM3BOAUTBLCHA B COOTBETCTBMMU € TpeboBaHuamn MY no 0aHOM U3 ABYX CUCTEM 3a3eMIIeHUs:

- cuctema 3aszemnennst TN-S — pabounii HemTpanbHbIN NPOBOLAHMK 1 3aLLMTHbBIA 3a3eMNSHOLUA NPOBOLAHUK
pasgeneHbl No BCEWN ANTMHE; 3aLLMTHbIV 3a3eMNSAOLWMIA NPOBOAHMK NPUCOEANHEH K 3a3eMITSIOLLLEMY YCT-
PONCTBY Ha NuUTatoLleM TpaHcdopmMaTope.

MuTarowmin dasHble
TpaHcdopmaTop nuTaroLne E2-MINI
/ NPOBOAHWKM

L1
N/
) / L2
‘ L3
3azemnsiowmi @ «3emnsi»
nposogHuK PE

3azemnsoLlee
YCTPOWCTBO TpaHcdopmartopa

- cucTema 3asemnenust TT — 3a3eMrieHne npeobpasoBaTtens YacToTbl MPOU3BOANTCA Ha OTAENbHOE 3a-
3emrisiioLLee YyCTPONCTBO, HE CBA3AHHOE C 3a3eMIIALLMM YCTPOMCTBOM NuTaloLero TpaHcdopmMaropa.

MuTatowmn dasHble
TpaHchopmaTop nutawmowmne E2-MINI
/ NPOBOAHUKM
L1
N/
) / L2
L3
3aszemMnsaowmmn
MPOBOAHUK PE ™~ @ «3emnst
3aszemnsoLlee 3asemnsoLlee
YCTPOWCTBO TpaHcdopmartopa YCTPONCTBO

Mpu ucnonb3oBaHun nwbon us BbllWeyKa3aHHbIX CUCTeM 3a3eMIieHusa 3anpewaeTca nogcoenn-

HATb K Knemme «3emMna» @ npeo6pasoBaTensa 4actoTbl E2-MINI HenTpanbHbIN paboynn npoBoa-
HuK (N) unM coBMeLeHHbIN HeUTPanbHbIM paboyni U 3awmTHbIN npoBoaHUK (PEN), coeguHeHHble
CO cpeaHer TOYKOM NuUTaroLwero TpaHcdopmaropa.

fli 3anpellaeTcA NOAKMOYaTb 3a3eMIIALWUNA NPOBOAHUK K KAKUM-NTMOO ApYyrMM Kriemmam (B TOM
yucne Pn R).
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Mpumep. MpasunbHoe 3azemneHme 4acTOTHOrO NpeobpasoBaTerns 1 yNpasnseMoro UM SNeKTpoaBUraTens:

dasHble
3 nuTarLwme
MuTarowwn NPOBOAHMKN
TpaHchopmaTtop E2-MINI OnekTpoasuraTtens
L1 T1
jra— /
L3 T3

«3emMns» o @
@ A

3asemnisioulee
YCTPOMWCTBO
TpaHchopmaTtopa

3asemMmneHue BHewwHero o6opyaoBaHus

* 3anpewaeTtcs 3a3eMnaTb NnpeobpasoBartenb YacToTel E2-MINI ¢ ncnonb3oBaHneM o0LLEN 3a3eMITAIOLLEN LUNHBI
CO CBapOYHbIM 060pYyAOBaHMEM, MaLLMHAMMU, 3NEKTPOABMraTeENSAMU UNN APYrMM CUMbHOTOYHBIM anekTpoobopyao-
BaHUEM.

A B NPOTUBHOM Clly4vae npeo6pa3OBaTenb 4aCTOTbl MOXET BbINTU U3 CTpoOA.
* Bo nsbexaHne B3aMmMHOro BnvsHuS npeo6pasoBaTenﬂ 4YacCTOTbl N APYroro 3HepPreTu4eCKoro U 3N1EKTPOTEXHU-

yeckoro o6opyaoBaHus 3anpeLlaeTcs UCNonb3oBaTh B KAYECTBE 3a3eMISAOLLMX NPOBOAHMKOB NpeobpasoBaTens
4acToTbl 06LLME COBMELLEHHbIE HeNTparbHble 1 3allUTHbIE NPOBOAHUKM.

¢ [lpu ycTaHOBKE psaOM HECKONbKUX NpeobpasoBaTtenen E2-MINI, nnm npeobpasoBaTenen 4acTtoTbl U APYIUX
YCTPOWCTB, OHU JOJIKHbI ObITb 3a3eMIIEHBI, Kak MOKa3aHO HUXKE Ha PUCYHKE a): He OO0SMKHO ObITb NocnefoBaTesNb-

HOro coegnHeHna 3a3eMnArLLnX NpoBOAHUKOB UK 06pa3OBaHI/I$| MMUN 3aMKHYTbIX KOHTYPOB.

O X X

a) AonycTUmo 6) HegonycTUMo B) HEAONYCTUMO
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PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

2.6. BHelwHMe KNnemMMmbl Nnpeobpa3oBaTens

2.6.1. Cunosble knemmbl (TM1)

O603Ha4YeHue PyHKLMOHANbLHOE onucaHue
L1/L (R) Bxopg cunoBoro nutaHus npeobpasoBaTensi
L2 (S) OpgHodbasHble mogenu: L, N
L3 /N (T) TpexdasHblie mogenu: L1, L2, L3
P Knemmbl NoAKMOYEHMS BHELLHENO TOPMO3HOIO peancTopa
R (Tonbko ansa mogenen S2L, S3L, 001H, 002H, 003H)
T1 ()
T2 (V) MNopkntoveHve asuraTtens
T3 (W)

2.6.2. Ynpasnsawuwmue knemmbl (TM2)

O603Ha4YeHue PyHKUMOHaNbLHOEe onucaHue
1 RELAY BbixogHble kneMmbl pene. MHOroyHKUMOHanNbHbIM Bbixo (cM. F_21)
2 Honyctumas Harpyska ~250B/1A (=30 B/1A)
i ;YEV Knemmbl ynpasneHus (cm. F_03)
5 |12V O6wwnin nposog anda knemm FW, RE, SP, RS
(75 22 MHorodyHKUMOHanNbHLIN Bxod (cm. F_19, F_20)
8 [10V +10 B lMuTaHne noteHumomeTpa (max 20 MA)
Knemma BBOAa aHanNoroeBoro curHana 3agaHusi
. . YacToTbl (MOABUXHBIN KOHTaKT NOTEHUMoMeTpa
9 | Vi AHanoroBbIf BXop, o
M NONOXMUTENbHbIN BbiBOA curHana 0~10B /
4~20 mA / 0~20 mA)
O6wwnin npoBoa aHaNOroBOro cUrHana 3agaHus
10 | ov O6wmr NpoBOA aHaNoroBo- | YacToTbl (KOHTAKT MOTEHUMOMETPa Unun oTpuua-
ro Bxoga/Bbixoaa TenbHbIV BbIBoA curHana 0~10B / 4~20 mA / 0~20
MA)
MonoxutenbHas KnemmMa aHanoroBoro Bbixoaa
11 | FM AHanoroBbIN BbIXO, YpoBeHb curHana 0...10B DC
U v = (BbixogHas vyactota / F_06).10 DC

MpumeyaHue. B mogensax ncnonHenus IP65 knemmbl FW, RE, Vi n 10V HEOQOCTYNHBbI.

2.6.3. MNepeknro4yatenbs SW1

Swi

Twun BHeWHero curHana 3agaHusa 4acToTbl

AHanoroBbii curHan 0-20 MA (mpu F_11=1)
AHanoroBbii curHan 4-20 MA (npu F_11=2)

Ananorosbli curHan 0-10 B (npu F_11=1)

11
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PYKOBOLCTBO MO SKCMNYATALUMM  (Bepcusi 2.0)

2.7. [JononHutenbHoe ob6opyaoBaHue

2.7.1. ABTOMaTn4yecKum BbiKnovaTenb.

B kadecTBe 3allUTHOrO YCTPOMCTBA WU YCTPOWCTBA OTKIOYEHUS nuTaHua QF ucnonb3ynte aBTomMaTu-

YEeCKMI BbIKNOYaTeNb COrnacHo anBe,quHon HKe Tabnuue.
He I/ICI'IO.I'Ib3YI7ITe aBTOMaTUYECKNI BbIKNOYaTENb ANs onepaTtuBHOroO ynpasrieHna nyckomM M OCTaHOo-

BOM ABuUratens.
2.7.2. TOpMO3HOMN pe3ncTop

[nsa nonyyeHns TopMo3HOro MomeHTa B npegenax 20 — 100 % oT HOMMHaNbLHOrO MOMEHTa ABuraTens
B mogensix S2L, S3L, 001H, 002H, 003H mncnonb3ynTe BHELIHWUIA TOPMO3HOW PE3UCTOP COrNacHo npu-
BeZIeHHOI HKe Tabnuue.

Bbi6op aBTOMaTUYECKOro BbIKIHOYaTesisi U TOPMO3HOro pe3ncrtopa

Mopenb SP25L | SP5L Si1L S2L S3L 001H 002H 003H

ABT. BbIKM., A 4 6 10 16 25 6 10 16

TopM. pesncTop i i i 100 Om 75 Om 750 0m | 4000m | 250 Om
200 Bt 200 Bt 200 Bt 200 Bt 200 Bt

2.8. FabGapuTHble pa3mepbl U pacnosioXeHne KreMmm

Tunopasmep 1: SP25L, SP5L, S1L

L8

] ©

L]

OO0

OO || 28
™2 <
B
™1 I~ B
- x|

M4 \—sxu.s

3A3EMIIEHUE

™2
T™1
o o

118
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Tunopasmep 2: S2L, S3L, 001H, 002H, 003H

—r—T —

127.5
140

™M1 v —— )

66606668 =
(1000n00gaconn -

Tt
! | r
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(Bepcus 2.0)

E2-MINI

Tunopa3swmep 4: S2L-IP65, S3L-IP65, 001H-IP65, 002H-1P65, 003H-IP65

—

295
274.5

2745
295

i
[
Y

-
= 2 e
o

Jl

MopgknoyeHue moaenen SP25L;IP65, SP5L-IP65, S1L-IP65

MoTeHunomeTp
3a/jaHns YacToTbl

Mepekntoyatenb
Bnepea-Cron-Hasag
] ———
Bbikntoyatenb

Hir—— NNTaHUA

AU et

CeTb

4 BUHTa

Ka6enb
nuTaHus

Ka6enb Knemmbl!
apuratena
Ka6enb & :
nMUTaHuA / '
L1,L2% gy
<3

Kabenb
aBuraTtens

= ,T1,T2T3
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PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

Cnoco6 MoHTaxa Ansi CHUXeHus YPOBHA uUiny4vaembixX nomMmex

3KpaH yganutb
Ha AnuHe 200 mm

KaGenb

nUTaHnA
L=

KaGenb
aBuratens

= T1,T2 713
Makc. anvHa 2m

3KpaH coeaun-
HUTb C KNneMMoun
3azemMrneHus

Beikniouarens
nuTaHus

@ MoTteHuuomeTp

| 3aAanms YacToThI
© i Mepexkniouatens
Bnepen-Cron-Hasan
L]
©

L1 L2 L3F
CeTb Kabenb
~380B 50y, T2 b3 nuTaHus
M KaGenb

asuratens

15



PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

Cnoco6 MoHTaxa npu He06XO0AMMOCTU CHUXKEHUSI YPOBHS U3ryvyaeMbiX NOMex

Kabenb nutaHms

= ,L1,L.2,L3

Kabenb geuratens

= T1,T27T3 a0 [III[ | l’// o, ﬁpmmeqame

MpumeyaHue. [1na CHMXEHMSI YPOBHS U3NyYaeMmblX 3IIEKTPOMAarHUTHbIX NoMex, kabenb aBuratens Heobxoammo
nponycTutb Yepes unbTp 3a Npegenamm kopnyca npubopa, Kak nokaszaHo Ha pucyHke. Jetanu dunstpa (dep-
puT, ckoba 1 BUHT KpenneHuns kabens) HaxoaATCHa B ynakoBOoYHOW kopobke. [AnunHa kabensa gBuratensa He OOSKHa
npeebiwaTb 5 M.

2.9. Pexumbl paboTbl Npeobpa3oBaTesns 4acToThbl

[na 6e3onacHon n ©e3aBapuHOW 3KCnyaTauMyM npeobpasoBaTtensa 4acToTbl HeobxooMmMo cobnaaTtbh pPeXunmbl
paboThbl, ykazaHHble B HacTosilem PykoBoacTBe.

B cny4yae npMMeHeHUA pPeXUMOB paboTbl Npeobpa3oBaTesii YacTOThl, He yKa3aHHbIX, NMboO 3a-
npelleHHbIX B HacTosiweM PykoBoacTBe, NpeanpuATUe-u3roToBUTENb He HECET OTBETCTBEHHOCTH
3a BO3MOXHbIe NocreAcTBUA NOA06HOro npumeHeHus. Mpu 3Tom AencTBME rapaHTUmn
npekpaLleTcA.

Mpu 3aTpyAHeHUsIX B NPUMEHEHMU pa3peLleHHbIX PeXXUMOB paboTbl NpeobpasoBarens
Heob6xoauMa obs3aTenbHasA KOHCYNbTaUUA B CEPBMCHOM LeHTpe NpeanpusaTUs-u3roToBuTens.

e Korga BbiOpaH pexum yHKUuM aBToMaTudeckoro nepesanycka (F_23=0, F_24=1...5, F_28=0), He AO/MKHO
ObITb JOCTyna nepcoHana kK npeobpas3oBaTtento M 3NeKTpoaBUraTeso, Tak Kak MOBTOPHLIN MYCK MOXET Npo-
N30MTK BHE3ArMNHO nocrie octaHoBa. KOHCTpyMpyiTe MaLLMHHYIO YacTb, yNpaBnsiemMyto npeobpasoBaTenem Tak,
yTobbl He3onacHOCTb NepcoHana obecneyvmBanacbh, B TOM 4YnUCre, U B YCIIOBUSIX BHE3ANHOIO NOBTOPHOMO NycC-
Ka anekTtpoasuratens.

IMpeHebpexeHne aTUM NpegynpexaeHnemMm MOXeT NPUBECTU K TpaBMe nepcoHana.

e C yyeTOoM cuTyauumm BO3MOXHOroO Bbixoaa um3 ctpost kHonku "CTOIM", npn HeobxoanmmocTu, yctaHOBUTE OT-
OenbHbIN BbIKNOYaTENb 47151 aBapMMHOro OCTaHoBa.

HeBHUMaHUe k aTOMy npeaynpexaeHnio MoXeT NpUBECTU K TpaBMe nepcoHana.

e He kacanTtecb pykon TENNIOOTBOAA-paanaTopa, ero tTemrnepaTtypa MoxeT ObiTb BECbMa BENUKA.
MpeHebpexeHne aTUM NPesocTePEXEHNEM MOXET NOCIYXUTb MPUYNHON CEPBbE3HBIX OXKOrOB.

16



PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

Tak kak CKOpPOCTb BpaLLeHus anekTpoaBuraTenst 6bICTpO MOXET ObiTb M3MEHeHa OT Mariol A0 BbICOKOW, ne-
pen BknodeHneM npeobpasoBaTensd B paboty, BblbepuTe 6e3onacHbll paboynin ananasoH CKOpoCcTen Bpa-
LLLEHUS ANEKTpoABUraTensi.

MpeHebpexeHe 3TUM MpegocTepPEXXeHNEM MOXKET NPUBECTU K TpaBMe nepcoHana u BbIXo4y ABWratens u3
CTpoS.

Mpu HeO6XOAMMOCTU, YCTaHaBNUBaNTE Ha ABUraTenb yaepXMBalLWMA TOPMO3, BO usbexaHne TpaBMbl nep-
coHana.

He meHsiiTe pexxumbl BO Bpemsi paboTbl NpeobpasoBaTtens ¢ anekTpoasuratenemM - asuraresis unvm npeobpa-
3oBaTeslb MOTryT BbINTW U3 CTPOS.

Bce ycTaHOBKM KOHCTaHT npeobpasoBaTens npov3BeeHbl Ha 3aBoae-u3rotoutene. He MeHsinTe 3aBoackue
HacTpownkn 6e3 HeobXxoaMMOCTH, Tak Kak npeobpasoBaTtesb B pe3ynbTaTte 3TOro MOXET ObiTb NOBPEXAEH.

Myck Bpallalolerocs anekrpoasurarens

He OonyckaeTca npoun3BognTb NYCK ABUraternd, HaxoadAuweroca B COCTOAHMU BpalleHunAa noa BO34ENCTBNEM
BHELUHUX CUn (Hanpvlmep - BO34YyLWHOro noToka, BO3D,€I7ICTByI'0LIJ,eFO Ha nonactn BeHTUNnATopa, yCtaHOBJTIEHHO-
ro Ha Bany anekrpoasuratensa u T.I'I.) nnbo - B COCTOSAHUK WHEPLIMOHHOIO BpaLleHnA (Hanpmmep, nocne npo-
n3BegeHHoOro octaHoBsa UJ1M Nocre KpaTkoBpeMeHHOro nponagaHna SJ'IeKTDOI'II/lTaHI/Iﬂ).

Mpun nycke BpalyaloLeroca AsUratens B BbIXOAHbLIX CUMOBLIX LEensxX npeobpasoBaTens 4acToThl NpoTekaeTt
SKCTPaTOK, KOTOPLI MOXET NPUBECTU K aBapuu npeobpasosaTens.

Moatomy, nepen nogaven komanapl MYCK ansa 6e3onacHoi (6e3aBapuinHon) paboTbl HEOOXOANUMO OOXAATLCS
OKOHYaHUS MHEPLIMOHHOTO BpaLLeHNs anekTpoasuraTens Moo ocTaHOBUTb €ro NpUHyAUTeNbHO (Hanpuvep, ¢
NMOMOLLbH0 MEXAHNYECKOrO TOPMO3HOrO YCTPONCTBA).

Mpu no6om cnocobe NpUHYOUTENBHOrO OCTAHOBA 3MEKTPOABUraTeENss HEOOX0AMMO YoeauTbCcs B ero NosiHOM
OCTaHOBE nepes MYCKOM NyTeM MHCTPYMEHTArbHOIo KOHTPONS (A4aT4MKn BpaLlLeHns u T.n.).

B cny4yae Bbixoga U3 cTposi NpeoGpa3oBaTens 4acToTbl NPU NyCcKe BpaLlaloLerocs 3feKTpoaBura-
Tens 6e3 ero ocTaHOBa AeNCTBME rapaHTMM Ha NpeobpasoBaTernb YacTOThbl NpeKpaLlaeTcs.
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E2-MINI

maBa 3. [lporpammHoe obecne4vyeHue

3.1. MaHenb ynpaBneHus

|/|H,EI,I/1KaTOp nATaHNA >l @

HasHauyeHue knaBuw naHenu ynpaBneHus

KnaBuwa Pexum ynpaBneHus Pexum nporpammupoBaHusi
1. YBenuuenne nopsOKOBOrO  Homepa
. KOHCTaHThI
YBenuyeHne 3agaHHON YacToTbl
2. YBenuyeHue 3Ha4YeHUs KOHCTaHThI
1 YMeHblUueHne NopSAKOBOro HOMepa KOH-
v 1. YMmeHblUeHne 3aJaHHOW YacToThl CTaHThI
CEPOC 2. C6poc curHana oLwmoku 2 YMeHblUeHne 3HaYeHNs1 KOHCTaHTbI
1. YTeHue 3HaYEHWS KOHCTaHT
BBOA He ncnonbayeTcsa
2. 3anucb 3Ha4YeHUs KOHCTaHT
lMepexon B pexvm nporpaMMrMpoBaHust Bbixoa 13 pexrma nporpammMupoBaHuns
nycK
p— Myck n octaHoB ABuratens Myck n octaHoB ABuratens

Pexum ynpasneHus

* [aHHbIii pexuM ycTaHaBnMBaeTCs Nocre Nofayn nuTaHnus Ha npeobpasoBaTtenib. BoamoxeH nyck u oc-

TaHOB ABuratensa n n3aMeHeHne BbIXOOHOW YacToThI.

» Mpu 3HayeHun F_10=0 (ynpaBneHue OT KNaBuaTypbl) Nyck ABUraTensl OCyLECTBISETCS HaXaTueM kna-

nyck
cTon

BULLIN

e [pu 3HayeHun F_11=0 (3apgaHue OT KraBMaTypbl) BO3MOXHO YBENIMYEHME U YMEHbLUeHWe 3afaHHOM

4YacCTOTbl KaK B peXxume oCTaHoBa ABUratensd, Tak U BO BpeMaA BpalleHU4. YBenunyeHve u YMeEHblleHne

BbIXOLHOM YacTOThl ocyllecTBndaeTca Knasmwamm

COOTBETCTBEHHO.

B OCYLLECTBNAETCA NOBTOPHbIM HaXXaTnem 3TOW e KraBuLun.

M @

v
« Knasuwa m CNYXUT Takke Anga cbpoca nHaukaumm ownbkn npeobpasosaTens.

18
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Pexxum nporpammupoBaHus

. Bxog B peXxXnm nporpaMmmMmmnpoBaHnA OCyLLLECTBIIAETCA KnasuLLemn
v

CBPOC

+ [lepeMelleHne K HeOBXOAMMOI KOHCTAHTE OCYLLECTBNAETCS HaxaTueM knasuil | A | unm

° npOCMOTp 3Ha4YeHUA KOHCTaHTbl HaXXaTuneM KnasuLLn
. M3meHeHne 3Ha4YeHUsa KOHCTaHTbI OCYLUECTBNAETCA HaXXaTuem KnaBuLl @ mnnn

. COXpaHeHI/Ie 3Ha4YeHNS1 UIAMEHEHHON KOHCTaHTbl HaXXaTMeM KNnaBuLn

e BbIxoa U3 pexumMa NporpaMmmMnpoBaHns HaxkaTMeM KraBuLu

Hwxe npeacraBneH npumep nameHeHust KOHCTaHTbl F_01 (BpemMs pasroHa) ¢ nATU cekyHA (3aBofckasi yCTaHOBKa)
[0 wecTtun cekyHA. 3agaHHasg yacTtoTa pasHa 50 L.

Pexum nporpaMmmupoBaHus
@

-FOO—FO —0Os0
Emdﬁ—DED*JC]

*1 Tlpu ocTaHoBe oTobpaxkaeTcs 3agaHue YacToThbl (MUratoLas UHOUKaums).
Mpun paboTe oToOpaxaeTcsi BbIXOAHASA YacToTa (HenpepbiBHAA MHAMKALUS).

19



PYKOBOLCTBO MO SKCMITYATAUWN  (Bepcus 2.0) E2-MINI
3.2. CnUCOK KOHCTaHT NporpamMMupoBaHuA
3aBopckas
DyHKUMNA F_ OnucaHue En. Awnana3soH yCTaHOBKA Mpum.
PaaroH 01 |Bpems pasroHa 0,1c 0,1-999c 5,0 *1*2
TopmoxeHune 02 |Bpemsi TOpMOXKEHMUS 0,1c 0,1-999c 5,0 *1*2
0: Bnepegn/Cton, Hasag/Cton i .
Pexum ynpasneHus 03 1: Myck/Cron, Brepen/Hasan 1 0-1 0 4
HanpaBneHue Bpalue- 04 0 Bnepea 1 0-1 0 1
HUS 1: Hazag
3aBucumocTb V/F 05 |YctaHoBka 3aBucumoctn U/F 1 1-3 1
OrpaHMIEHme YaCTOThI 06 |BepxHee orpaHunyeHue yactotol 0,14 1,0-2000My, 50y *2
P 07 |HwxHee orpaHn4eHne 4acToTbl 0,1MNy 0-2000y, 0,0y *2
Yacrtota SP1 08 |PukcupoBaHHas vactoTta 1 (SP1) 10,1y 1,0-2000My, 10y *2
;Igg;r:Ta HAroBOVICKO= 1 09 |ILlarosas CKOPOCTb 0,1y 1,0-200My, 6y *2
YnpaBneHue nyckom 10 0: OT mecTHOro nynbTa 1 0-1 0 %4
/ocTaHoOBOM ABuratens 1: OT1 BHellHuX knemm FW, RE
0: KnaBunaTtypa
3agaHue YacToThl 11 |1: Knemma Vi (0-10B/0-20mA) 1 0-2 0 *4
2: Knemma Vi (4-20mMA)
Hecywas yactoTta 12 |YcTaHoBKa HecyLlen 4yacToThbl 1 1-10 5
KomneHcauust momeHTa | 13 “lj(;::cfacbmumem KOMMEHcaLmn mo- 0,1% 0,0-10,0% 0,0% *1
0: TopmoxeHue
MeTog octaHoBa 14 1 BuiGer 1 0-1 0
TODMOXEHME NOCTOSH- 15 |Bpemsa TopmMOoXeHust 0,1c 0,0-25,5¢ 0,5¢
Hblrl?/I TOKOM 16 |YacToTa Ha4Yana TopMOXeHUs 0,1y 1-10Iy, 1,5y
17 |YpoBeHb TOPMOXEHUS 0,1% 0,0-20,0% 8,0%
Tennosas sawuTa 1g |38LUNUTE NO HOMUHATIEHOMY TOKY | 4, 0-200% 100%
asuraTens
1. Warosbln pexmum
19 |®dyHkums Bxoga 1 (SP) 2 SpP1 2
MHOroyHKLNOHaMNbHbIN 3: ABapuiiHbIA OCTaHOB
BXOA 4: bnokunpoBka
20 |®dyHkuua Bxoga 2 (RS) 5: C6poc 5
6: SP2
MHOroyHKLNOHaMNBHbIN 1. Pabora
21 |®yHkuma seixoga (RELAY) 2: locTuXeHne 4acToThl 3
BbIX04 .
3: HencnpasHocCTb
Pesepc 29 0 PeBepc pa3spelueH 1 0-1 0
1: PeBepc 3anpeLyeH
Mepesanyck npu npoBa- 23 0 PaspeLlueHo 1 0-1 0
ne nuTaHus 1: 3anpeLyeHo
ABTonepesanyck 24 KonuuyecTtBo nonbIToK aBTONEpE- 1 0-5 0
3anycka
WHnyuanmsaums 25 |010: YcTaHOBKa 3aBOACKUX NapameTpoB *3
YacTtoTta SP2 26 |PukcupoBaHHaga YacTtoTa 2 (SP2) |0,1I'y 1,0-200 'y 20 *2
YacTtoTta SP3 27 |PukcupoBaHHaga Yactota 3 (SP3) |0,1I'y 1,0-200 'y 30 *2
_ 0: PaspeLueHo
Mpsmon nyck 28 1: 3anpeLueHo 1 0-1 1
Bepcust nporpammHoro 29 |Bepcusa nporpaMmbl LeHTpanbHOro npoleccopa
obecneyveHns P porp HEHTP pou P
MpocmoTp owmnbokK 30 |CoxpaHeHue Tpex nocrnegHnx owmbok

lNMpumeyvaHusi: *1: MNapamemp Moxem HacmpausambsCsi 80 8peMsi pabomal

*2: Ecnu 3HaveHue 6onbwe 100, eQuHUUa UBMEHEHUS cmaHo8umcsi pagHou 1.
*3: [ina modenel ucnonHeHus IP65 nocne uHuyuanudayuu Heob6xoduMO ycmaHo8UMb PEXUM QUCMaHUUOHHO20
ynpaeneHus. F_10=1F 11=1.
*4: [lns ucnonHeHus 1P65 3HaveHusi koHcmaHm F_03=0, F_04=0, F_10=1, F_11=1 He u3aMeHsimpb!
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3.3. OnucaHue KOHCTaHT NporpaMmMupoBaHuUA

[ F 00 =0 (saBoackas ycTaHoBKa). He n3ameHaTh.

F_01: Bpemsa pa3roHa = 0,1-999 ¢
F 02: Bpemsa TopmoxeHusa = 0,1-999 ¢

Bbluncnenune BpeMeHN pa3roHa / TOPMOXEHUA:

Bpewms pasroHa = F_01 x 3agaHHas yactota / 60 'L
Bpemsa TopmoxeHus = F_02 x 3agaHHas vyactota / 60 My

F_03: Bbibop pexuma ynpaBneHus = 0: Bnepea/Cton, Hasag/Cton
1: Nyck/Cton, Bnepen/Hasan

lMpumeyarus. 1. 3HayeHue F_03 ucnonb3yemcsi morsbsko rpu F_10=1 (Knemmbl FW, RE).
2. [ins ucrnionHeHus IP65 3HavyeHue koHcmaHmbl F_03=0 He usmeHsimeb.

F_03=0 F_03=1

Bnepea/cTon —/o— FW Myck/cTon JO— FW
Hasap/cTon u—/o— RE Bnepen/Hasap u—/o— RE

12v 12V
Knemma FW BKI.
Knemma RE ! | B |
Bbixoa L/ N\ | !
(F_03=0) : ! N 4
Bbixog I ;\ | E

(F_03=1) N /

lMpumeyaHue: MNpu F_22 = 1 komaHda Ha obpamHoe epawjeHue usHopupyemcs
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F_04: YcraHoBKka HanpaBneHus BpaweHusi = 0: Bnepep
1: Hasap

KoHcTaHTa nameHsieT HavarnbHoe HanpaBrneHne BpaleHna apuratend.

lNpumeyvarue: npu F_22=1 epawieHue Ha3ad 3anpeweHo, F_04 He ycmaHaenueaemcsi 8 1, Ha ducnee
uHOukayus "LOC".

F_05: YcraHoBka 3aBucumoctn U/F=1-3

YcTaHaBnuBaeTcsa ofgHa 13 Tpex 3aBucumocTent U/F, NpuBeaeHHbIX HUXeE:

XapakTepuctuka
MpuMeHeHune O6Luee NpMMeHeHne Bbicokui nyckosou UsmeHsiembiit MOMeHT
MOMEHT (BeHTunaTopHas xapakrepucTuka)
F 05 1 2 3
UB U B UB

3aBucMMoCTb
U/F

25 50 200 Iy

|
1

1
1
1 25 50 200 Iy 1 25 50 200 My
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F_06: BepxHun npegen 4yactotbl =1 — 200 Ny
F 07: HuwxHui npegen yactotbl = 0 — 200 Ny,

uU,B

r

Pabouni 7
JuanasoH

v

My
F_07 F_06

TNMPUMEYAHUE:
Ecnu F_07 =0 l'y, u 3a0aHue yacmomsi pasHo 0 [y, npeobpa3osamesib ocmaHasnueaemcs Ha yacmome 0 [y,
Ecnu F_07 >0 Iy, a 3adaHue yacmoms! < F_07, npeobpaszosamernb pabomaem Ha yacmome F_07.

F_08: ®dukcupoBaHHasa yactota SP1 = 1-200 'y,
F 09: YactoTta warosoro pexuma = 1-200 'y,

1. Ecrm F_19 nnn F_20 = 2 n MHOropyHKLMOHanbHbIA BXOA akTuBeH, NnpeobpasoBaTens paboTaeT Ha oMKCUMpOo-
BaHHoOM YacTtoTe SP1 (F_08)

2. Ecrm F_19 unun F_20 = 1 1 MHOrodpyHKUMOHarbHbIV BXOA akTUBEH, Npeobpa3oBaTenb paboTaeT Ha YacToTe
warosoro pexumva (F_09)

3. TlpuopwuTteT 3agaHun: YacTtoTa WwaroBoro pexma > dnkcnpoBaHHasi yactora 1 (SP1) > YcraHoBKa Ha knaBua-
Type unv BHeLWHee 3ajaHne

F_10: YnpaBneHue nyckom/octaHoBoM = 0: YnpaBneHue OT KnaBuaTtypbl
= 1: YnpaBneHue ot knemm (FW, RE)
MPUMEYAHUA:
1. [lpu F_10=1 (8HewHee yripasrieHUe) 803MOXeH asapuliHbIli 0CMaHo8 C Kriaguamypsbl (KHOMKa
«Cmonn»).

2. [ns ucnonHeHus IP65 3HayeHue koHcmaHmebl F_10=1 He u3meHsms.
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F _11: 3agaHue 4acToTbl
= 0: 3apaHue OoT KnaBuaTypbl
= 1: 3apaHue ot knemmbl Vi (0-10B / 0-20mA)
= 2: 3apgaHue ot knemmbl Vi (4-20mA)
BbIx. yactoTta
My
0
F 11=1 i
F 11=2 i
0 MA 4 MA 20 MA ] 3apaHue
0B 10B
TNMPUMEYAHUA.
1. [lpu eKknHYeHUU Yacmombl Wa2o8020 pexuma unu gukcuposaHHol ckopocmu A U W

KHOIMKU Ha Kkrnasuamype He delicmeaytom, Ha ducrnee uHOukayus "Erl".

2. Bo epems paseoHa u mopmoxeHUS KHOMKU Ha Kiiaguamype He deldcmeyom.

3. Bo epems usameHeHus cueHana 3adaHusi Hacmomel (npu F_11=1 usnu 2) 803MOXHO KpamKoepeMeHHoe
rnoeaacaHue u nocnedyrujee 8knoveHUe uHOuKamopa rnynbma yrnpaeneHus, 4mo He S6/1siemcs rnpusHa-
Kom Hernonadok & npeobpa3osamerie.

4. [nsa ucrionHeHus IP65 3HavyeHue koHcmaHmbl F_11=1 He U3MeHsamb.

F_12: YacTtota kommyTtauuu = 1-10

3apaeTtca yactoTa KOMMyTaLmm TpaH3ncTopos IGBT.
MoBbILWEHNEe YacTOTbl KOMMYTaLUUW NPUBOLAUT K CHUKEHUIO aKyCTUYECKOro LLyMa B ABUraTene, ogHako npu aToM
BO3pacTaloT TOKM yTeukun B ABuratene un kabene.

F 12 | YacTtoTta KOMMyTauum F 12 | Yactota kommyTaumm | F 12 | YacTtoTta KOMMyTauum
1 4 kly 5 8 kly, 9* 15kl y,
2 5«kly, 6 10 klMy, 10* 16 kl'y,
3 6 kY, 7* 12 kly,
4 7.2 kl'y 8* 14,4 kl'y

MNMPUMEYAHUE: * - Ecnu F_12 = 7-10, npeobpasosamerib dormkeH pabomamb C NOHUXEeHHOU Hazgpy3KoU.

F_13: KoadchmumeHT komneHcaumum momeHTta = 0-10%

B cnyyae Heob6xoOuMOCT! MakCMMarnbHbIN BbIXOOHOW MOMEHT MOXET ObiTb yBENTUYEH MO CPaBHEHUIO CO CTaHAapT-
How xapakTtepuctukon F_05 Ha BennumHy F_13. YBennyeHne gaHHOro napamerpa Heobxoaumo nNpoBoAUTb MocTe-
neHHo, ¢ warom 1%.
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F_14 MeTopn ocTtaHoBa = 0: TopmoxeHue
1: BbiGer

F_15 Bpemsi TOpMOXEHUA NOCTOAHHbLIM TOKOM = 0-255¢

F_16 YacToTa BKNHOYEHUA TOPMOXEHUA NOCTOAHHbLIM TOKOM = 1-10 Ny

F 17 YpoBeHb TOPMOXEHUA MOCTOAHHbLIM TOKOM = 0-20 %

Ecnn F_14=0

Mpn nocTynneHmMn KoMmaHabl Ha OCTaHOB Npeobpa3oBaTterib CHUXKAET BbIXOAHYI YacTOTY A0 YPOBHS, 3a4aHHOro B
F_16, 3aTem HanpshkeHue CTaHOBUTCS paBHbIM 3aaHHOMY B F_17; N0 OKkOHYaHUW BpeMeHW, 3aaaHHoro B F_15,

npeobpasoBaTenb OTKNIOYAET BbIXOAHOE HanpsiXXeHue.

Ecnu F_14=1
Mpu nocTynneHnn KoMaHabl Ha OCTaHOB NpeobpasoBaTenb Cpasy OTKI0YAET BbIXOAHOE HaMnpshKeHne.
OCTaHaBnuBaeTcH BbIOerom.

[Burarenb

F_18: HomuHanbHbIN TOK aBuratena = 0-200%

(DYHKLIMSI 3neKTp0HHOﬁ TensIoBOW 3alUUTbl ABUraTens:

YCTaHOBMTE HOMUHATNbHbIV TOK ABUraTens CornacHo ero nacnopTHbIM AaHHbIM (B % OT HOMUHANBLHOIO Bbl-
XOZIHOTO TOKa npeobpasoBaTens 4acToThl).

HomuHaneHbIM TOK ABuratenst = HommHanbHbIM TOK npeobpasosatensa * F_18 / 100.
F_18 = HomuHanbHbIN TOK ABUratensa / HomvHanbHbIM TOK npeobpasosartens * 100.

Ecnn Tok Harpysku npesbiwaeT 100% OoT HOMWHANBLHOrO Toka ABWUraTens, paboTa NpoaorKaeTcs B TeYEHue
BPEMEHM cornacHo kpuon (1) Ha puc. 2. Ecnun Tok Harpysku gocturHeT 150%, paboTta OygeT npogomkaTbcs B
Te4yeHue 1 MUHYTHI.

[Mpu akTMBM3aLMM INEKTPOHHOW TENNOBOW 3alUMThbl NpeobpasoBaTenb HEMeONEeHHO OTKNIOYaeT aApuraTtens. Ha
aucnnee muraet coobueHme OL1. [ina npogomkeHusa pabotel Heobxoanmo HaxaTb kHonky CBPOC unu aktu-
BU3MpoBaTtb BHewHun Bxog CEPOC Ha TM2.

Mpun paboTte gBuratensi Ha NOHWXEHHOM YacToTe 3PPEKTUBHOCTL TEMMOOTAAUN CHMXKAETCS. YPOBEHb aKTUBU-
3auumn TemnepaTypHON 3aLlLmTbl Takke cHkaeTcs (¢ kpuor (1) Ha kpuByto (2) puc. 2). YPOBEHb CHDKEHMUS CO-
rnacHo puc.l. Beibepute npaBunbHyl yctaHoBky napameTtpa F_05 ans nonydyeHuss onTuManbHOW 3alUUThbI
KOHKPETHOro AsuraTtens.

PyHKUMNSA INEKTPOHHOWN TeNJSIOBOM 3almThl Npeobpa3soBaTens

Ecnu Tok Harpy3kn npesblwaeT 100% OT HOMMHaNBLHOrO Toka npeobpasoBaTens, paboTa npogorkaeTcs Te-
YeHne BpeMeHUn cornacHo kpmeon (1) Ha pwuc. 2. Ecnn Tok Harpysku gocturHet 150% OT HOMMHArNbHOIO TOKa
npeobpasoBartens, paboTta 6yaeT npoomkaTbCs B TedeHne 1 MUHYThI.

Mpn akTMBM3aLMM 3NEKTPOHHON TEMITOBOW 3alUMTbl Npeobpa3oBaTenib HEMeANEHHO OTKMIOYaeT apuraTtens. Ha
oucnnee muraet coobuieHme OL2. [1na npogomkeHus paboTbl He0OXoauMo HaxaTb kHonky CBPOC vnun aktu-
Bu3nposatb BHewHUN Bxog CEPOC Ha knemmHuke TM2.

0,
Bbix. TOK, % Bpewmsi, MuH

r A

100
90

60

10 [~----- A

100 150 BbIx. TOK, %
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F_19: HasHayeHue MHorodyHKumMoHanbHoro Bxoaa 1 (SP) = 1-6
F 20: HasHayeHune mHorogyHKLuMOHanbHoro Bxoaa 2 (RS) = 1-6

1. F_19,F 20 =1: WaroBbI1 pexum
2. F_19,F_20 = 2: ®dukcupoBaHHasa YactoTta 1
F_19, F_20 = 6: ®ukcupoBaHHasa 4yactoTta 2
F_19=2 n F_20=6

Knemma SP Knemma RS BbixogHas yacTtoTa
3amKk. Pa3omK. SP1 (F_08)
Pa3omK. 3amK. SP2 (F_26)
3amKk. 3amK. SP3 (F_27)

F 19=6 u F_20=2

Knemma SP Knemma RS BbixogHas yacTtoTa
3amKk. Pa3omK. SP2 (F_26)
Pa3owmK. 3amK. SP1 (F_08)
3amKk. 3amK. SP3 (F_27)

3. F_19, F_20 =3: BHelwIHU curHan aBapumnHoOro octaHoBa

Mpu nocTynneHun BHELIHEro curHana aBapuu npeobpasoBaTtenb MMaBHO OCTaHaBMMBAaET ABUrateslb COrfacHO
BpeMeHn TopmoxeHus F_02 (urHopupysa yctaHoBku F_14); nocrie OCTaHOBKM Ha Aucnnee muraet coobuieHue
«E.S.». [Ina B0o306HOBMEHNsT paboTbl NOCne OTKMYEHUA CUrHana aBapum NOBTOPHO MOAANTE BHELUHWIM cuUrHan
nycka (ecnu F_10=1) unu Haxxmute kHonky MNMYCK (ecnu F_10=0). NpeobpasosaTtenb nepesanycTutcs 1 BO306HO-
BUT paboTty. Ecnu curHan asapum ByaeTt OoTKMIOYEH 40 MNOSIHOW OCTaHOBKM ABUratens, npeobpasosarternb BCe pas-
HO BbINOSHUT aBapuUnHOE OTKIIOYEHNE.

4. F_19,F_20 = 4: BHelwHU curHan 610KMpOBKHU

Mpy nocTynneHun BHELHero curHana 6roknpoBky Bbixod npeobpasoBaTtensi HEMeaIEHHO OTKNYaeTcs (MrHopu-
pysa yctaHoBku F_14), n nocrne ocTaHOBKM Ha gucnrnee muraet coobueHue «b.b.». OctaHoBka gBuratens ocylie-
cTBnsieTca Bbliberom. [1na Bo30GHOBNEHUS paboTbl NOCMe OTKMYEHUS cUrHana GroKMPOBKM OTKIOYMUTE U BHOBb
BKMOUMTE curHan nycka (ecnu F_10=1) unn Haxmute kHornky MYCK (ecrm F_10=0). Npeobpa3oBaTenb nepesa-
nycTUTCst 1 BO30OHOBUT paborTy.

5. F_19,F 20 =5: Cobpoc aBapuMHOro COCTOSIHUA.

6. F_19, F 20 = 6: ®ukcupoBaHHasa yactoTta 2 (CM. M. 2)

F_21:. HasHayeHne MHorodyHKunoHanbHoro Bbixoga RELAY = 1-3

1. F_21=1: CurHan pa6oTbl
2. F_21 =2: CurHan foCcTUXeHUsA 3af4aHHOM 4YacToThbl

3. F_21 =3: CurHan aBapuu

F _22: PeBepc =0 : PeBepc BO3MOXeEH

=1 : PeBepc HEBO3MOXEH

TNMPUMEYAHUE:
lpu F_04=1 (BpaweHue Ha3ad) F_22 He803MOXHO ycmaHo8UMb pasHbiM 1, pu amom Ha ducniiee rnosgnsemcs
coobuweHue "LOC". Heobxodumo ycmaHosume F_04=0 neped ycmaHoskol F_22=1.
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F_23: MNMepe3anyck npu npoBarse NUTaHUA =0 : Mepe3anyck pa3spelueH

=1 : Mepe3anyck 3anpelyeH

Ecnu Bo Bpemsi paboTbl HanpshkeHne NUTaHUA CTaHeT HKE, YeM YPOBEHb 3alLUUTbl OT MOHWKEHHOTo Hanpske-
HMS 13-3a MpoBarna HanpsKeHWa NUTaHus, npeobpasoBaTeflb OTKMOYAeT Harpysky. Ecnv nuTaHue BoccTaHo-
BMTCS O MOMEHTA OTKITIYEHUs NpeobpasoBaTensi, TO BO3MOXEH Nepesanyck ¢ (pyHKUMen onpeaeneHmsi cko-
pocTu.

Mpu F_23=0, ecnu onuTenbHOCTb NpoBana HanpsXXeHns nuTaHns meHee 2 ¢, npeobpasoBaTenb BO30OHOBUT
paboTy ¢ oyHKUMen onpegeneHnsa ckopocTtn yepes 0,5 ¢ nocne BocCTaHOBNEHUSA nutaHus. Konnyecteo nepe-
3anyckoB He orpaHuymBaeTcs 3HadeHveM F_24. Ecnu gnvteneHoOCTb npoBana B nutaHum Gonee 2 ¢, TO aBToO-
MaTu4eckui nepesanyck npeobpasoBaTens 3aBUCUT OT 3HadeHusa F_24.

Mpwv F_23=1 npeobpa3zoBaTtesib HEMEAEHHO OTKIHOYAETCS MPU CHIMKEHUW HanpshkeHusl NuTaHus 6e3 aBToma-
TUYeCcKoro nepesarnycka.

TNPUMEYAHWE: Aemomamuyeckul ryck obopydosaHusi 8 pabomy moxem 6bimb onaceH. [NpuHumalime coom-
semcmasytowjue mepbl 6€30MacHOCMU fpuU UCMOIb308aHUU (hYHKUUU asmomMamu4ecKko20 rnepesaarycka.

F_24: KonnyecTBO NonbITOK aBTOonepe3sanycka = 0-5

4.

Mpu F_24=0 npeobpa3soBaTtesb He Nepe3anyckaeTcs aBTOMaTUYEeCKM Nocrie OTKMYEHUs N0 aBapuiHOMN Cu-
Tyauuu.

Mpu F_24>0 npeobpasoBaTenb BO306HOBUT paboTy ¢ hyHKUMEN onpeaeneHunsa ckopocty Yyepes 0.5 ¢ nocne
OTKIMHOYEHMS U OCYLLECTBUT Pa3roH UM TOPMOXKEHWE [0 TEKYLLEro 3aaHns YacToThl.

Ecnin npeoGpasoaaTenb 3anporpamMmmMmnpoBaH Ha 3amMmeaneHne nnn TopMoxxeHne NoCToAHHbIM TOKOM, npoueny-
pa nepesanycka He BbINOJTHAETCA.

Cnucok aBapMI7IHbIX coobueHunn, nocne KOTOPbIX BO3SMOXEH aBTonepe3anyck, yka3aH B n.4.3.

an/I OMUCAHHbIX HMXe CUTyaunax cHETHUK NONbITOK Nepe3anycka 6y/:|,eT 06HyJ'|eH:

B TeueHwne 10 MUHYT B peXxunme pa6OTbI UM OCTaHOBa He NOSABUIOCL CUrHanos 06 aBapI/II7IHOﬁ cutyauun.

v
HaxaTa kHornka | ggpoc | -

lMopgaHa BHeLWHASA koMaHaa «Cbpoc» (knemma RS).

F_25: AHnunanusauus =010

Mpu yctaHoBke F_25=010 BCce napamMeTpbl BO3BPALLAOTCSH K 3aBOACKMM YCTaHOBKaM.

Mocne nunumnanusaumm F_25 Bosspawiaetca B coctosiHue 000.

lpumeyvaHue. [ins modenel ucnonHeHus IP65 rocrne uHuyuanusayuu HeobxoduMo ycmaHo8umb pexum ouc-
maHyuoHHoz20 ynpaeneHus:. F_10=1,F 11 =1.

F_26: ®ukcupoBaHHasa yactoTa 2 (1-200 I'y) (Cm. F_19, F_20)

F_27: ®ukcupoBaHHas yactoTta 3 (1-200 I'y) (Cm. F_19, F_20)
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F_28: Mpamon nyck = 0: Bo3moxeH
=1 : HeBO3MOXeH

Mpu yctaHoBke F_28=1 n F_10=1 (ynpaBneHune nyckom/octaHoBoM c knemm FW, RE) npeobpasoBartenb He npo-
M3BOOUT MycKa ABUraTens nocrne nogayv nUTaHus Npu nNnpeaBapuTenbHO 3aMKHYTONM uenu nycka (knemmbl FW unm
RE) n uHguumpyeT coobuieHne “SP1”. [1na nycka gsuratenst HEo6xoaMmMo pa3oMKHYTb M BHOBb 3aMKHYTb YKa3aH-
HYIO Lienb.

F _29: Bepcusi nporpaMmmHoOro o6ecnevyeHus

MpocMOoTP BEpCUMK NPOrPaMMHOro obecnedeHus.

F_30: NMpocmoTp owmnbok

MpeobpasoBaTternb COXpaHSAET B NaMsATU KOf NOCeAHNX TpeX 3adUKCUPOBaHHbIX aBaPUAHBIX COOBLLEHWIA.

MHonkaums nocnegoBaTenbHOCTUM (hUMKCaUUM OIMOOK OCYLLIECTBAETCA MOMNOXEHUEeM AEeCATUYHOM TOYKU: X.XX —
rnocrnenHsas HEeUCNpPaBHOCTb, XX.X — NpeablayLlas, XXX. — caMmasi paHHSAS U3 COXPaHEHHbIX.

lMocne Bbi3oBa byHKUuKM F_30 Ha aucnnee nosiBRsSeTCH 3anuMcb X.XX. HaxaTne Ha KHOMKY A Bbl3blBaeT Nepexoa:
XX.X = XXX. - X.XX.

Mocne BbizoBa yHKuMnM F_30 npu HaxaTum kHonku CBPOC Bce 3anucu 6yayTt ctepTol. HaMkauua npuHumaet
BUL: -.-- , --- U --- .

Hanpumep, ecnn Ha gucnnee otobpaxaetca «O.CC», 3T0 03Ha4aeT, YTo nocnegHss owmnbka mmeet kog OCC un
T.M.
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NmaBa4. O6cnyxnBaHue u 3alnTHbIE (PYHKLUMU

4.1. [OencTtBuA 3alUTHbIX (PYHKLUNA N AMAarHOCTUKA aBapUMNHbIX
cUTyauumn

Mpu nosiBNeHun aBapumMHOM CUTyaUMK B INEKTPONPUBOAE B NpeobpasoBaTene 4acToTbl akTUBU3UPYETCH COOTBET-
CTBYyIOLLAA 3aliMTHas pyHKUMS, Ha Aucnnee nynbTa ynpasneHns npeobpasoBartens uHauumpyeTcs coobLueHune,
N 3aMbIKaloTCA KOHTaKTbl AMCKPETHOro BbIXOAa, 3anporpamMMMpPOBAHHOIO Ha (yHKUMO «HeucnpaBHOCTbE» (CM.
MpumeyaHne Huxe).

Mpv 3TOM HanpsikeHWe Ha Bbixoge nNpeobpasoBaTens OTKIOYaEeTCs, U MeKTpoABUraTesle HauynHaeT MHEPLIMOHHO
OCTaHaBnMBaTbCS.

ConoctaBbTe coobLLeHne Ha gncnnee co Cry4yaem, OnMcaHHbIM B OOHOW U3 NPUBEAEHHbIX HUXe Tabnuu, cooTBeT-
CTBYIOLLMM cpabaTbiBaHWNIO OAHON M3 (PYHKLUMI 3alMThbl NpeobpasoBaTterns, U NPUMNTE Mepbl MO YCTPaHEHUIO aBa-
PUNHOK CUTyauumn.

Ecnu npoBepkn nnun onvcaHHble OEWCTBUSI MO YCTPAHEHUIO aBapUHOWM CUTyauuW HE MOTYT pelmnTb npobnemy,
CBSXXMTECh C Balimm npeacTaBuTensCTBOM CEpPBUC-LIEHTpPa He3aMeanuMTenbHO.

[na noBTOpPHOro nycka ABuratensi OTKNIOYUTE BXOAHbIE CUMOBbLIE Lienn npeobpasoBaTtens OT CeTU aneKkTponuTa-
Hua (4Tobbl NpeobpasoBaTenb NepeLlen B COCTOSAHUE "BbIKMNIOYEH" U norac AMcnnen nynbTa ynpaBneHusl), a 3atem
noJanTe NOBTOPHO HaMpsiXeHue Ha Bxoa, unu HaxmuTe kHonky CBPOC.

MpumevanHne. PyHkUMA «HencnpaBHOCTb» MHOTOGYHKLMOHANBHOIO AUCKPETHOrO BbIXOA4a ABMSieTCcsl 0600LLEeHHOM
N BKMOYaEeT B ce6s HEMCNPaBHOCTM UMW aBapuiiHble CUTyaLuW B 3NIEKTPONPUBOAE U HEUCNPABHOCTM CaMoro npe-
obpasoBarens 4acToThbl.

4.1.1. CoobOLweHnsa 06 aBapUUHbIX CUTYyaLUsaX, KOTOPbie He MOTyT
ObITb yCTPaHeHbl COPOCOM 3aWUTbl UITM aBTOMATU4YECKM.

NHON-

KALISI COOEPXAHME

BO3MOXHAA NPUYUNHA YCTPAHEHUE

1. YcTpaHuTe UCTOYHMK NoMeX
2. YcTtaHoBuTe UNbLTP Ha BXoae
nUTaHus

CPF| [MporpammHbIn cbon |BHelLHMe nomexu

EPR

Cb6on namsaTn
EEPROM

HDedekT namatn EEPROM

BepHuTte npeobpasosaTtenb Ans
pPEMOHTA

oV

[NoBbilLeHHOE Ha-
NpsHKEHNE B pexnme
ocTaHoBa

1. Beicokoe HanpsixeHue B ceTu
2. HencnpaBHOCTb nsmepuTenbHoOn
uenu

1. NpoBepbTe HaNpsKEHNE B CETU
2. BepHute npeobpasoBaTens ans
peMoHTa

\Y

il

IMoHWKeHHoe Hanps-
XXEeHue B pexnme oc-
TaHoBa

1. Huskoe HanpshkeHue B ceTu
2. HencnpaBHOCTb nsamepuTenbHoOn
uenm

1. MNMpoBepbTe HanpsxeHue B ceTn
2. BepHute npeobpasoBaTens ans
peMoHTa

OH

MeperpeB npeobpa-
30BaTens B pexume
OocTaHoBa

1. HencnpaBHOCTb M3MepPUTESTbHON
uenm

2. Bbicokasi TemnepaTtypa nnu nno-
Xasg BeHTUNauns

1. BepHute npeobpasoBaTenb Anis
peMOHTa
2. YnyywmTe BEHTUNALNIO
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PYKOBOACTBO MO IKCMITYATAUNN  (epcus 2.0) E2-MINI
4.1.2. CoobOueHnsa o6 aBapunHbIX CUTyaLUAX, KOTOPble MOTyT
ObITb yCTpPaHeHbl COPOCOM 3aLUTHI.
nHAOU-
KALMS COOEPXAHUE BO3MOXHAS NMPUYUNHA YCTPAHEHUE

Meperpyska no Toky
npu ocTaHoBe

HewncnpaBHOCTbL M3MeEpPUTENBHOWN
Lenn

BepHuTte npeobpasosaTtens AnA
pemMoHTa

Meperpyska osura-

1. Benwuka Harpy3ska
2. HeBepHas ycTaHOBKa 3aBMCUMO-

1. MpumeHnTe BGonee MOLLHbLIN OBU-
ratenb

OL1 2. Boibepute HeobxoamMmbI Bapu-
Tensd ctn U/F
3. HeBepHas yctaHoBKa F_18 aHT 3aB1CMOCTA U/F
) - 3. Hactponte F_18 no nHCTpykumnn
1. MNpoBepbTe COOTBETCTBUE MOLL-
Meperovaka npeo6- 1. Benuka Harpyska HOoCTM npeobpasoBatensd wu
OL2 Perpy P 2. HeBepHas ycTaHOBKa 3aBMCUMO- asuratens

pasoBarensi

ctn U/F

2. BbibepuTe HeobxoauMmbll Bapu-
aHT 3aBucmumoctu U/F

4.1.3. Coob6LeHna 06 aBapMNHbIX CUTYyaLMUAX, KOTOpPble
MOryT ObITb yCTPaHeHbl COPOCOM 3aLMTbl UNTM aBTOMaTUYECKMU.

MHAON-
KALUNA

COOEPXAHUE

BO3MOXHAA NPUYUHA

YCTPAHEHUE

oC

!

Meperpyska no Toky
npuv nycke

1. KopoTkoe 3amblkaHue B 0OMOT-
Kax ABuratens unm Ha 3emro

2. KopoTkoe 3amMbikaHue B kaberne
OBuUratens unu Ha 3emnio

3. HencnpasHocTb npeobpasoBa-
Tens

1. MNMpoBepbTe ABUraTenb

2. MNMpoBepbTe kabenb

3. BepHute npeobpasoBatenb Ans
peMoHTa

OCA

Meperpyska no Toky
npw pasroHe

1. Mano Bpems pasroHa

2. HeBepHas ycTaHOBKa 3aBMCUMO-
ctm U/F

3. MowHocTb ABuraTens 6onblue
MOLLHOCTUN NpeobpasoBarenst

1. YBenu4ybTe BpeMsi pasroHa

2. BbibepuTe HeobxoamMmbll Bapu-
aHT 3aBucumocTtun U/F

3. YcTaHoBuTE npeobpasoBaTenb
HeobxoAUMOWN MOLLHOCTU

C

Meperpyska no Toky
NPy NOCTOSAHHOM CKO-
pocTy

1. Bpocok Harpy3sku
2. bpockn HanpsbkeHusa ceTtu

1. MNMpoBepbTe Harpysky
2. YcTtaHoBuTe (bunbTp Ha BXxoge
nMTaHus

C

Meperpyska no Toky
npy TOPMOXEHUM

Mano BpeMA TOpMOXKeHUA

YBennybTe BpeMA TOPpMOXEeHUA

S ii
(@]
=2 o e

Meperpyska no Toky
npy TOPMOXXEHUM
NMOCTOSIHHbIM TOKOM

YacToTa, HanpsxeHne nnm spemMa
TOPMOXEHNA NOCTOAHHBIM TOKOM
BeJMKN

YMeHbLnTE 3Ha4YeHusa YCTaHOBOK
F 15 F 16 uim F_17

@)
0

V

[NoBblILLEHHOE Ha-
npsbkeHne npu pabdo-
T€ UIM TOPMOXEHUU

1. Mano Bpemsi TOPMOXEHNS Unu
Benunka MHEePLUOHHOCTb Harpys-
Kn

2. Benukn konebaHusa HanpspkeHus
cetu

1. YBenuubTe BpemMs TOPMOXKEHUS

2. YcTaHoBUTE TOPMO3HOW pesun-
cTop (B MOAENsAX CO BCTPOEH-
HbIM TOPMO3HbIM MpepbiBaTe-
nem)

3. YBennybTe MOLLHOCTL Npeobpa-
3oBaTens

IMoHWKeHHoe Hanps-

1. Marno HanpsbkeHue nuTaHus

1. MNMpoBepbTe HanpsixeHue B ceTn

LvC
XeHue npu pabote 2. YBenuybTe Bpemsl pasroHa
e oo 1 s o |2 Seomare wocoour tpctsa
OHC| [(3oBaTens npu pabo- |~ pyxatoL p . Ly peobp

T

Typa Unu HegocTaTo4YHa BEHTU-
nauus

3oBaTens
3. YnyywnTte BEHTUNSAUMIO
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(Bepcyst 2.0) E2-MINI

4.1.4. CoobLeHunna 06 ocobbiX COCTOAHUAX

nHOU-
KALIVIST COLOEPXAHUE OMUCAHME
OcTtaHoBka npu _ _ .
SPO HYNEBOA CKOPO- Mpn F_11=0, F_07=0 n 3agaHHon yactote < 1L

CTHh

Mpn F_11=1 vnn 2, F_07<(F_06/100) n 3agaHHoi yacTtoTe <(F_06/100)

3anpet npsimoro
nycka

1. Ecnu npeobpasoBaTenb 3anporpaMmmMmMpoBaH Ha yrnpasneHue nyc-
KOM/OCTaHOBOM OT BHeLLHUX knemm FW, RE (napameTp F_10 = 1) n npamon
nyck 3anpeeH (F_28 = 1), npeobpasoBaTens He ByaeT nyckaTb ABUraTensb,
n 6yaeT nHaMumMpoBaTtbest coodueHune “SP1”, ecnv komaHga nyck nogaHa
[0 BKIMIOYEHMS NUTaHnsa npeobpasoBaTtens (CM. onicaHne napameTpa
F_28).

2. lNpamon nyck Bo3amoxeH npu F_28 = 0.

ABapumnHbIN OC-
TaHOB C KnaBua-

Typbl

MpeobpasoBaTtenb HAacTpoeH Ha paboTy oT knemm FW, RE (F_10=1). Ecnn B
npouecce pabotbl OyaeT Haxata kHorka CTOIl1, npeobpasoBaTesb OCTaHO-
BWUT ABUraTesib B COOTBETCTBMM C ycTaHoBkoM F_14. [Nocne octaHoBa Muraet
coobueHune "SP2". [Ins nponomkeHns paboTbl Lenb nycka AormkHa ObiTb pa-
30MKHYTa U CHOBa 3aMKHyTa.

BHewHunn aBa-
PUNHBLIN OCTaHOB

Mpw nocTynneHun curHana aBapunMHOro octTaHoBa Ha MHOMOYHKLMOHamb-
HbI BXOA npeobpasoBaTtenb NNaBHO OCTaHaBnuBaeT Asuratens. [locne oc-
TaHoBa muraet coobuieHune "E.S." (Cm. onucanmne F 19).

BHeLuHun cur-
Han 61oKNPOBKK

Mpw nocTynneHnMn BHeLHEro curHana 6riokKMpPoBKN HA MHOTOMYHKLIMOHA b-
Hbl BXOA NpeobpasoBaTernb HEMEANEHHO OTKMOYaEeT BbIXOAHOE Hanpshke-
Hue. NMocne octaHoBa muraeT coobuweHue "b.b." (Cm. onucaHne F_19).

4.1.4. CooOLleHus o HenpaBUIIbHOM BBOAE AAHHbIX C KnaBMaTypbl

MHAON-

KALISI COOEPXAHUE BO3MOXHAA NMPUYNHA YCTPAHEHUE
3a610KNPOBAHO 06- 1. NonbITka peBep_CI/IpOBaTb asura- |1. YctaHosute F_22=0
LOC| |paTHOe HanpaBreHue Tenb npyu F_22=1
BpALLEHNS 2. MonbiTka ycTaHoBUTL F_22=1 2. YcraHosute F_04=0
npu F 04=1
1. HaxaTta kHonka A vnn V¥ npu 1. Wcnonb3ynTe kHonkn A 1 ¥ ans
F_11=1 wnu npu paboTe Ha YCTaHOBKW YaCTOTbl TOMNbKO MpwU
dMKCMpPOBaAHHOM YacToTe F 11=0
HenpasunbHoe Ha-  |2. lMonbiTka M3MeHnTb F_29 2. He namensite F_29
Erl XaTue KHonok kna-  |3. lNonbiTka N3MeHUTb BO BpeMsi 3. BHOCKTE U3MeHeHus B pexume
BMaTypbl paboTbl napameTp, ANd U3MeHe- ocTaHoBa
HUS KOTOPOro HeobxoaMMo oc-
TaHOBUTb NpMBOA (CM. CMIUCOK
napameTpoB)
Erp | |Henpasunbhas ycta- | o e 7 1. YctaHosute F_06 > F_07

HOBKa NapameTpoB
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(Bepcyst 2.0) E2-MINI

4.2. Touck n ycTpaHeHMe HencnpaBHOCTEM

AeNCTBMS NO YCTPaHEHWI0 HEUCTPaBHOCTMY.

Ecnn atn pgencreus He pewarT npo6nemy, He3ameannTernbHO CBAXWUTECH C NnpeactaButTenemM cepBUCHONO LEH-

Tpa.
NMPU3HAK NMPOBEPKA YCTPAHEHUE
lMpoBepbTe Hanu4une » [lpoBepbTe, BKIIOYEHO NW NUTaHKE.
NUTaHWA Ha KNnemmax | BbIKNIOYNUTE M BHOBbL BKITHOUYUTE NUTaHKE.
L1, L2, L3 (roput nn * [lpoBepbTe HanpskeHWe nNUTaHus.
VHAUKaTOP?). o [lpoBepbTe 3aTsHKKYy BUHTOB KpenseHns ceTeBblX NPOBOLOB.
EcTb nn HanpsxeHune
Ha BbIXOAHbIX KNeMMax | BbIKNIOYUTE M BHOBb BKITHOUYUTE NUTaHKE.
T1,T2,T3?
Osuratennb He Grioknpyer nm Ha- YMeHbLUMTE Harpy3ky Ang 3anycka gsuratens.

He paboTaer

rpyska geurartens?

lMpoBepbTe COCTOAHME
npeobpasoBarens. .

NogaHa nNn komanaa Ha
nyck?

O6paTI/ITer K MHCTPYKUWN NO YCTpaHEHUKO HeI/ICI'IpaBHOCTeIZ n
npoBepbTEe NOAKMO4YEHNE.

NogaHo nNn aHanorosoe .
3a[laHne 4YacToTbI?

I'Iposepre nogkn4yeHne aHanoroBoro 3agaHu4.

KoppekTHo 11 ycTaHoB- |
NEH pexum paboTbl?

I'Iposepre Hanpsa>xeHne aHarnorosoro 3agaHus.

BepHo N nogkntoyeHs! |

lNopknoyeHne JOMKHO cCooTBEeTCTBOBaTh knemmam U, V, W

OBuratenb |knemmbl T1, T2 n T3? nsurarens.
Bpawaetca ([1paBunbHO NK Noa-
B ApYyryro KrntoYeHbl BXoabl
CTOPOHY yrpaBneHus Hanpasne- * TlposepeTe noakioyeHue.

HueMm BpalleHua?

MpaBunbHO N noa-
OBuratenb |KNIOYEH aHaNoOroBbIN « [lpoBepbTe N NcnpaBbTe NOLKITHOYEHNE.
BpaljaeTcA. [BXOA 3afaHua?
CkopocTb He [KOppeKTHO N yCTaHoB- |, M 6
perynnpyeT- |1ieH PexiM paBoTh!? poBepbTE YCTAHOBKY pexuma paboTbl.
ca He Benuka nu Harpys-

Ka? YMeHbLUUTE Harpysky.

MpaBunbHO Nn BbIGPaH

eayKTOp? [MpoBepbTe NepeaaToyHOe YMCMO peayKTopa.

CkopocTtb P
ABuMraTens MpaBnnbHO NK ycTa- §
CNULIKOM HoBreHa Makcumanb- | [lpoBepbTe YCTAaHOBKY MakCUMarnbHOM YacToThl.
Mana unm Hasa JyacTtoTa?
BEnvKa He cnvwkom nu HU3Koe

HanpskeHue Ha Bbixogels  [lpoBepbTe yCTaHOBKY xapaktepuctukmn U/F.

npeobpasoBaTtens?

Benvka Harpyska? e YBenu4ybTe MOLLHOCTbL NpeobpasoBaTens u gpuratens.
Kone6aHua |Benuku konebaHus Ha-
CKOPOCTH rDy3KU? YMeHbLUMTE KonebaHust Harpysku.
npu pabote |CtabuneH N UCTOYHUK .

nuTaHna?

YcTaHoBUTE UNLTP Ha BXOAE NUTAHUA.
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PYKOBOLCTBO 0 3KCNIYATAUWA  (Bepcus 2.0) E2-MINI

Mmaea5. KomMnnekTHOCTb

KomnnekT noctaBku npeobpasoBaTenen ucnonHenuns IP20:

npeobpasosartens E2-MINI;
nacnopr;

PYKOBOACTBO MO 3KCnyaTauuu;
KapTOHHas ynakoBka.

KomnnekT noctaBku npeobpasoBaTenen ucnonHeHuns IP65:

npeobpasoBatens E2-MINI;

GUNbLTP AN MOHTaXa Ha kabenb anekTpoaBuraTens;

ckoba ¢ BUHTOM 515 KpenneHus kabens anekTpoasuratens;
KOMMNMeKT kabenbHbIX BBOOOB;

nacnoprT;

PYKOBOACTBO MO 3KCnnyaTauuu;

KapTOHHas yrnakoBKa.

[ononHutenbHo, No oTAeNIbHOMY 3aKagdy, K HaCTOTHOMY npeo6pasoBaTemo MoryT ObITb NOCTaBNEHbI cnenyto-

LuMe ycTponcTaa:

TOPMO3HOWN pesuncTop;

BXOAHOW (punbTp;

OMU unbTp;

OCHOBaHwue Ang kpenneHnsa Ha din-penky;
NynbTbl AUCTAHLMOHHOIO yNpaBreHus.

Maea 6. [apaHTUUHOE U cepBUCHOE OOCNyXUBaHUe

MocTaBLLUMK rapaHTUpyeT 6e3oTKasHyo paboTy npeobpasoBaTens B TEYEHEe rapaHTUItHOIO CpoKa npu ycro-
BUM COBMIOOEHMS MOKynaTenem Bcex NpeaynpexneHnin n NpejocTepexeHunin, a Takke npaBun 1 NpuemMos
GesonacHoii aKCnyaTauum, yCroBuii SKCnyaTaummn U pexmnMoB paboThl, M3MOXEHHbIX B HacTosAwweM Pykoso-
acTBe.

lapaHTMs He pacnpocTpaHsAeTca Ha usaenve ¢ HapylleHHbIMU NnomGamm (rapaHTUMHBIMKU Haknenkamm) u
(M) B KOHCTPYKLIMIO KOTOPOrO BHECEHbLI M3MEHEHUS.

lapaHTUiiHoe obcCnyXuBaHMe, a Takke paboTbl MO PEMOHTY U 3aMeHe 4YacTell npeoGpasoBaTens NpPoBO-
[OATCA aBTOPWU30BaHHLIM MEPCOHANOM CEePBUCHOrO LIeHTpa MpeanpusaTUA-U3roTOBUTENS.

MpousBoauTernb OCTaBMsSIET 3@ COOON NPABO USMEHSTb KOHCTPYKLMIO Y TEXHUYECKME XapaKTEPUCTUKN U3Lenus.
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PYKOBOLCTBO MO SKCMITYATAUWN  (Bepcus 2.0) E2-MINI
MpunoxeHue 1. Cneundukauma
E2-MINI SP25L | SP5L | Si1L S2L S3L | 001H | 002H | OO3H
MakcumanbHas MOLHOCTb NMPUMEHAEMO- 0.2 0.4 0,75 15 2.2 075 15 2.2
ro anekrpoasurartens, kBt
II:IéJKHaﬂ MOLLUHOCTb npeobpasoBaTens, 0.25 0.5 1.0 2.0 3.0 1.0 20 30
HomMuHanbHbIN BbIXOAHOW TOK, A 1,4 2,3 4,2 7,5 10,5 2,3 3,8 52
OpHotbasHoe: TpexdasHoe:
. - 0/ - 0,
HomuHanbHoe HanpsikeHne nuTaHus 200-240B +10%-15% 50 L5% 380-460B+10%-15%,
50My+5%
. TpexdasHoe:
BbIxogHoe HanpsikeHune TpexdasHoe: o1 0 go Unur. ot 0 o Unur.
Twvin ynpaBnsoLWmnx CUrHanos PNP
[dnana3soH 1~200 'y
LLar ycTaHOBKM 4acTOTh:
P npu ANCKPETHOM 3aaHun 0.1Ty (1.0~99.9'y), 1 Ny (100~200 M)
ps;‘;’m‘e MNPV aHaMNOroBOM 3aaHum 1 My Ha yacToTe 50 i
YACTOTLI BHyTpeHuHee 3agaHve C knaBuaTypbl, KHONkamv A 'Y
BHewHnin curHan 3agaHus 0~10 B, 4~20 MA, 0~20 MA
4YacToThl
Opyrne yHKumm BepxHee n HWKHee orpaHn4yeHme 4acToThbl
Hecyuias yactoTta 4-16 kl'y,
EVFI);MFI pasroHa / TopMoXxe- 0.1~999 cek
XapaktepucTtuka U/F 3 npefycTaHoOBNEHHbIE XapakTePUCTUKN
KomneHcauusi MOMeHTa HacTtpavsaembin yposeHb (0 ~10 %)
MHOroyHKLNOHaMNbHbIN 2 Bxopa: duKcupoBaHHasa ckopocTb 1, 2, 3 / warosasa ckopocTb /
O6uwee BX0[, aBapuiiHbIN ocTaHoB / BrnokmpoBka / cbpoc
ynpas- MHOrodyHKuMOHATBHbIA Bbi- 1 BbIxoa: Owwnbka / PaboTta / JocTuxeHne YacToThl
neHune xon
< 20% pns Bcex moaenen (6e3 NOAKYEHNsT BHELWHETO TOPMO3HO-
- ro pesucropa)
TopMO3HOW MOMEHT —
< 100% C BHELIHUM TOPMO3HbIM PE3UCTOPOM S5 MOgenen:
S2L, S3L, 001H, 002H, 003H
[MnaBHbIN OCTaHOB MNM OCTaHOB Bbliberom, aBTonepesanyck, ycra-
Opyrvne dyHKumm
HOBKa NapamMeTpoB TOPMOXEHUSA MOCTOSAHHBIM TOKOM
" 3 ceMuUCerMeHTHbIX MHAuKaTopa, otobpaxaroLmx YyactoTy / napa-
HOVKauus

MeTpbI / curHansl aBapumn.

Paboyas Temnepartypa

-10 ~+50°C

OTHOCUTENbHAas BNaXHOCTb

0~95% (6e3 obpaszoBaHUsA KOHAEHcaTa)

Bubpauus

He 6onee 1g npu 4yactoTte < 20 Iy,
He 6onee 0,2 g npu vyactote 20...50 Ny

3ne|<Tp0M.arH NTHag COBMECTUMOCTb

Knacc A (BcTpoeHHbIn QMU dunbTtp)

McnonHeHne no TOCT 14254-96

IP20 nnwn IP65

Meperpyska no Toky

150% B Te4yeHue 1 MUH.

MoBbILWEHHOE HanpsXxeHne

HanpspkeHne uenu noct. Toka > 400 B (knacc 220 B);
> 800 B (knmacc 380 B)

IMoHWXeHHoe HanpskeHne

HanpshkeHne uenu nocT. Toka < 200 B (knacc 220 B);
< 400 B (knacc 380 B)

®yHkumn | MpoBanbl NUTaHKs

0~2 cek: nepesanyck c onpegeneHnemM CKopocTu

3alUUnThbI OrpaqueHme TOKa

Mpwn pasroHe / TOPMOXEHMM / NOCTOSAHHOW CKOPOCTU

KopoTkoe 3amMblkaHue Ha Bbl-
xoge

OrneKTpoHHas 3awmTa

HewncnpaBHOCTb 3a3eMneHus

OneKTpoHHas 3awmra

Opyrne yHKumm

3awmTa oT neperpesa
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PYKOBOLCTBO MO SKCMITYATAUWN  (Bepcus 2.0) E2-MINI
E2-MINI SP25L | SP5L | Si1L S2L S3L | 001H | 002H | 003H
MoHTax Ha BuHTbI unu DIN-pewky (onuunsa ans ucnonHeHus 1P20)
@abapuTHble pasmepsbl, mm | P20 72x132x118 118 x 143 x 172
(W xBxIN IP65 134 x 205 x 173 232 x 295 x 212
Macca. k- IP20 0,8 0,8 0,8 1,7 1,7 1,7 1,7 1,7
' IP65 2,9 2,9 2,9 52 52 52 52 52

Pea. anpenb 2016 T.

35




