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B aaHHOM pyKkOBOACTBE KPaTKO ONMUCaHbI: BapUaHTbl MOAKMIOYEHNS,
(YHKLMOHAN CUMOBbIX W YNpaBRsOWMX KNemM, GbICTpbIii 3anyck,
4acTo WUcCnofb3yemble HACTPOWKM, a Takke pacnpoCTpaHeHHble
HeucnpaeHOCTY.

Otckanupyiite QR-kog, 4TOObI NMOCMOTPETb MOMHYI Bepcuto
pyKoBOACTBA MO COOTBETCTBYylOLLEMY npeobpasoBaTento 4acToTbl.
MonHoe pyKOBOACTBO Takke MOXHO CKayaTb Ha OuLMarnbHOM cante
instart-info.ru B pasgene «lNogaepxka n cepency — «JJokymeHTauus».

NPEOYNPEXOEHUE

B naHHOM pyKOBOACTBE NpeAcTaBrieHa TONbKo OCHOBHAsA MHOPMaLIWS N0 YCTaHOBKE W BBOAY B
akcnnyaTtaumio. MHCTpyKUMM No TexHrke 6e3onacHoCTU NpeacTaBneHbl B MONIHOM PyKOBOACTBE
B rmaBe 1, C KOTOPbIMU HYXXHO O3HaKOMUTbCs B obsizaTenbHoM nopsigke. HecobniopeHue
TpeboBaHU 6e30NacHOCTU MOXET NMPUBECTU Kak K MOBPEXAEHWSM 0BGOpyAoBaHus, Tak U K
TpaBMaM nepcoHana. YCTaHOBKY M BBOJ B 9KCMnyaTauuio BCerga crneayet nnaHMposatb 1
BbINOMHATL B COOTBETCTBUM C MECTHbIMU 3akoHamu n Hopmamu. INSTART He npuHumaeT Ha
cebs HMKakux 06513aTenbCTB B Criydae HapyLUEHU MECTHOTO 3aKOHoAATeNbCTBa U/Unu Apyrux
HopM U npasun. Kpome Toro, npeHebpexeHne HOpMaTUBHBIMW JOKYMEHTaMU MOXET cTaTb
NPUYMHON Henonaaok NPUBOAA, Ha KOTOPbIE HEe PacrpPOCTPAHSETCS rapaHTUs U3roTOBUTENS.

Mpn BKMIOYEHHOM CETEBOM NMUTaHWK 3anpelyaeTcs NpoBOAWTL Kakue-nmbo onepaumu
MOHTaXa unu npoeepkn o6opyaosaHus. [epen BbINONMHEHNEM AaHHbIX onepauuii ybeauTecs,
ybeanTech, YTO CETEBOE HaMpsKEHWE OTKIKYEHO. Bce cBeTOAMOAbI AOMKHbI NOracHyTb.

BHUMAHUE

B cnyyae xpaHeHus Y Gonee 6 MecsueB, nepen ucnonb3oBaHMEM Heo6GXxoaMMo
npounsBecTn (HOPMOBKY SIEKTPOSNIMTUYECKUX KOHAEHCATOpPOB 3BEHa MOCTOSIHHOTO Toka Ans
NpenoTBpaLLEHUs «CTAPEHNSI» U NOTEPU EMKOCTU.

dopMoBKa OCYyLLECTBSIETCS NyTEM MNNABHOM MOAAYU  HaMPSHKEHWUS MUTaHUS  Ha
npeo6pasoBaTenb YacTOTbl O HOMWHANBHOTO B CreayloLLeli nocnenoBaTenbsHOCTY:

- nnaBHO nogath 25% OT HOMMHAMBLHOTO HAMPSXKEHWS YCTPOMCTBA 1 NMPOJOMKUTL nofady
YCTaHOBMEHHOTO HanpshkeHus B TedeHne 30 MUHYT;

- MNaBHO YBENUUUTL HanpsbkeHne A0 50% OT HOMWMHANBLHOTO U MPOAOMKUTHL Nopadvy
YCTaHOBMEHHOTO HanpshkeHus B TedeHne 30 MUHYT,;

- MNaBHO YBENUUUTL HanpsbkeHue A0 75% OT HOMWMHANbLHOTO U MPOAOMKUTHL Nopadvy
YCTaHOBMEHHOTO HanpshkeHus B TedeHne 30 MUHYT,;

- NNaBHO yBENUUUTL HanpsikeHve Ao 100% OT HOMMHaNBLHOMO U MPOAOIKUTL Nopadvy
YCTaHOBMEHHOTO HanpshkeHus B TedeHne 30 MUHyT,;

- fanee 3aKoHYUTb NpoLeaypy OpMOBKM 1 UCMONb30BaTh YCTPOWUCTBO B COOTBETCTBUM C
P3 1 TpebyembIM TEXHOMOrMYECKMM MPOLIECCOM.




Cucrtema o603HaveHuUst

LCI-GX/PY-UB(S) +

1 23 45 6 7 8 9

1. Cepus
2. Pexxum G - 06LLenpoMblILLIIEHHbI
3. MowHocTb anekTpoasuratens (kBT) ans oblienpombiiuneHHoro pexuma (G)
4. Pexxum P - HacocHbIN
5. MowHocTb anekTpoasuratens (kBT) ana HacocHoro pexuma (P)
6. HomunHanbHoe HanpsbkeHue:
: Bxog 1~230 (220) B, 50/60I'y; Bbixog 1~230 (220) B
: Bxog 1~230 (220) B, 50/60rI'y; Bbixog 3~230 (220) B
: Bxog 1~230 (220) B, 50/60I'y, Bbixog 3~400 (380) B
: Bxog 3~400 (380) B, 50/60rI'y; Bbixog 3~400 (380) B
: Bxog 3~690 (660) B, 50/60I'y. Bbixog 3~690 (660) B
7. BCTPOEHHbI TOPMO3HOW MOAYMb
8. LCI(S) - cepus ¢ 6onee npocTbiMu yHKLMOHANBHBIMU BO3MOXHOCTSIMU
9. [lononHuTenbHble Onuun:

C3C - gononHutenbHoe NoKpbITUE NNaT nakoMm;

KMTI-I1 - 3awwmTHOE NOKpbITUE NNaT KoMnayHAoM;

IP54 - cTeneHb 3awuTbl IP54;

FM - «noxapHbIi pexumy;

SM - paboTta ¢ CUHXPOHHbLIMU ABUraTENAMMU.
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MopakntoueHne foNONHUTENBHOrO 060pyAoBaHUsA
MornHoe onucaHve [oOMNOMHWUTENBHOrO 0GOPYAOBaHUS NPeACTaBleHo B MOSHOM
pykoBOACTBE MO aKcnnyatauuu, n. 3.3.
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WcTounnk Cetesoit dunstp OMC Mpeobpasosatens BeixoaHoii counstp (AMC,
nuTaHusa Aapoccens 4acToThbl MOTOPHbIA Apoccens, du/dt,

sin-cpunbTp)
Puc. 1 - JononHumensHoe obopydosaHue
MopkntoyeHe CUNOBLIX KNEMM
MonHas wHdopMaums o6 yCTaHOBKE W MOAKMYEHUM npeobpasoBaTens 4acToTbl
npeacTaBneHa B rnase 3.2 NOfIHOro PyKOBOACTBA MO JKCyaTaLmu.
Tabnuua 1 — OnucaHne cUNoBbIX KNeMm

Cwunosas knemma Onucaxue
RS, T(wmR,T) BxogHble knemmbl. MpeaHasHavueHbl Ans nogknoyeHns 3-cdasHoro
R/L1. S/L2. T/L3 CeTeBOro HanpshxeHus (Unu 1 BxoAHoI a3kl U HernTpanu Ans
(IAJ'IVI’R/L‘] ’T/L3)* COOTBETCTBYIOLLMX MOAENEN)
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lNpodonxeHue mabnuys! 1

U, v, w*

U/T1, VIT2, W/T3*

BbixoaHble knemmbl. MNpeaHasHayeHbl Ans noaknioveHns 3-chasHoro
anekTpoaBuratens

E/&=* Knemma npenHasHaveHa Ans NOAKMIOYEHNS 3a3eMIeHNst
P+/ PB* Kn

eMMbl IpeAHasHa4YeHb! st NOAKMOYEHUS BHELLHETO TOPMO3HOTO
+/B* peaunctopa (ecnu notpebyercs)

(+1), (+2)

Knemmbl npegHasHaveHbl 44 NoAKNKYeHnA BHeLWHero gpoccens 3BeHa
NOCTOSIHHOTO TOKa (ecnu notpebyercs)

(+2)/(unn+1)%,(-)

Knemmbl npefHasHa4yeHbl ANA NOAKNIYEeHUs BHELLWHEro TOpMO3HOro
mMozyns (ecnu notpebyercs)
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PucyHok 20 — [Modkro4eHue cunosbix Knemm

MoakntoyeHre ynpaBnsowWmx Knemm

MonHas wHdopmaums o6 ycTaHOBKE W MOAKMIOYEHUM npeobpasoBaTens 4acToTbl
npeacTasneHa B n.4.5 NonHoro pykoBoACTBa Mo aKcnyatauum.

Tabnuua 2 — Onucanune ynpaensioLmnx knemm B npeobpasosatensix yactotel cepum LCI (S)

Ynpasnstowas Onucanve
Knemma

S1~S5 Mporpammupyemble umdpoBble Bxoabl. [oaaepxmnBatoT Tonbko
PNP-noruky

DCM O6Lwas To4ka LmMpoBbIX BXOA0B/BbIXOA0B. [iNsi paboTbl aHANoroBbIx
BXxoA0B/ BbIxoaoBs no Toky (0...20 MA unu 4...20 MA) Tpebyetcst
COEMHUTL aHamNoroByH U LIPOBYIO 3EMM0 NEPEMbIYKO

10V BCTPOEHHbIN UCTOYHWK NUTaHNS aHanorosoro curHana +10 B
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Al1~AI2 AHnanoroBble Bxofpl. 1o ymonyaHuio paboTatoT Nno HanpsikeHuo

B Ananasoxe 0...10 B. C nomMoLubto nepekntoyatens Ha nnate
yNpaBrneHust MOXHO HacTPouUTb Ans paboTbl MO TOKy B AnanasoHe
0...20 MA, C NOMOLLbIO HACTPOIAKM - ANs paboTel N0 TOKY B Anana3oHe
4...20 MA

ACM 3emns aHanoroBoro curHana. ins paboTbl aHanoroebIx BXo#oB/
BbIX0A0B 1o Toky (0...20 MA unu 4...20 MA) TpebyeTcst coeanHUTb
aHarnoroByto ¥ LdPoBYLO 3EMITI0 NepeMbIHKON

P24 BCTpOEHHBI NCTOYHMK NUTaHus +24 B Ans nogknioveHns BHELIHEro
obopyaoBaHus. MakcumansHo JonycTuMblid Tok: 200 MA

SG+ Knemmbl noaknioveHnst anddepeHumanbHbix curHanos RS485.
Vcnonb3ayeTca Ans NoAakmoYeHns ycTporucTB no npotokony Modbus
SG- RTU

RA, RB, RC MporpamMmmumpyemblit peneiiblii BbIxo (MepeknaHON KOHTAKT).
MoppepxvBaetcs Harpy3ka He 6onee 250 B 1 2 A (nepeMeHHbI TOoK)
nnun He 6onee 30 B 1 2 A (NOCTOSIHHbIN TOK)

AO1 AHanoroBbilii Bbixof. Mo ymonyaHuio paboTtaeT no HanpsxxeHuto

B Ananasoxe 0...10 B. C nomMoLubto nepekniovatens Ha nnare
ynpaBrneHus MOXHO HacTPOUTb Anst paboTbl MO TOKy B AnanasoHe
0...20 MA, C NOMOLLbIO HACTPOWKK — AN paboTbl MO TOKY B AnanasoHe

4...20 MA
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Tabnuua 3 — Onucanne ynpaensioLwyx knemM B npeobpasosatensx yactotsl cepuu LCI

YnpaBnsiowas
P = OnucaHue
Knemma

S1~S6 Mporpammupyemble LndpoBble Bxoabl. BoaMmoxHa paboTa kak B
pexume PNP, Tak 1 B pexxume NPN 1 kak OT BHyTPEHHETO NCTOYHUKA
NUTaHWS, Tak 1 OT BHeLHero. MNepeknioyeHne nornkn NpoMcxoanT ¢
nomoLLblo Axamnepa J1 Ha nnate ynpaeneHus.

DCM O6Las Touka UMdpoBbIX BXOAOB/BbIX0A0B. s paboTbl aHanoroBbIx
Bx0f0B/ BbIxodoB no Toky (0...20 MA unu 4...20 MA) TpebyeTcst
COeMHUTL aHamNoroByH U L POBYIO 3eM0 NEPEeMbIHKO

10V BCTpOEHHbI CTOYHMK NUTaHWst aHanoroBoro curHana +10 B

Al1~AI2 AnanoroBble Bxofbl. 1o ymonyaHuio paboTatoT no HanpsikeHuto B
AvanasoHe 0...10 B. C nomMoLubio JxaMnepoB Ha nnarte yrnpaeneHus
MOXHO HacTpouUTb Ans paboTbl o Toky B AnanasoHe 0...20 MA, ¢
MOMOLLbIO HACTPOVKM NapamMeTpoB — Ansi paboTbl MO TOKy B AnanasoHe
4...20 MA

Al3 BunonspHeli aHanorosbIi Bxod. PaboTaeT no HanpspkeHuio B
ananasoHe -10...+10 B 6e3 BO3MOXHOCTY NEPEKITHEHUs.

ACM 3emnsi aHanorosoro curHana. Ans paboTbl aHanorosbIx BXoAos/
BbIxogoB no Toky (0...20 MA unu 4...20 MA) TpebyeTcsi cCoeanHUTL
aHanoroByto 1 LG POBYIO 3eMt0 NEPEeMbIYKOi

P24 BCTpOEHHBIV UCTOYHMK NUTaHust +24 B Ans noakniovyeHns BHELHEro
obopyaoBaHusa. MakcumansHoO AonycTUMblid Tok: 200 MA

SG+ Knemmbl nogknodeHust audpdepeHumansHbix curHanos RS485.
VicnonbayeTca Ans NOAKMYeHns yCTporcTB no npoTtokony Modbus

SG-

RTU

RA, RB, RC Mporpammupyemble peneiHble Bbixoabl R u T (MepekuaHON KOHTaKT).
MoppepxviBaetcsa Harpy3ka He 6onee 250 B 1 2 A (nepeMeHHbI TOK)

TA, TB, TC unu He 6onee 30 B 1 2 A (MOCTOSIHHBII TOK)

MO1 MporpamMmmMupyembilii BLIXOA C OTKPbITHIM KONSIEKTOPOM.
MopnepxuBaetcs Harpyska He Gonee 24 B, 50 MA NOCTOSIHHOTO TOKa.

AO1, AO2 AHanoroBble Bbixofbl. o yMmonyaHuto paboTatoT No HanpsikeHuto B

ananasoHe 0...10 B. C nomoLwpbio g)xamnepoB Ha nnate ynpaeneHns
MOXHO HacTpouTb Ans paboTel no Toky B AnanasoHe 0...20 MA, ¢
NOMOLLIbIO HACTPONKW NapameTpoB — Anst paboTbl MO TOKY B AnanasoHe
4...20 MA
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MaHenb ynpaBnexHus

MonHas nHdopmauws, cBa3aHHas ¢ ynpaBneHnem Yepes naHenb, npeacTaBneHa B rnase
5 NonHoro pykoBOACTBA MO 3KCryaTaLun.

CbeMHasi naHenb ynpasrneHust Co CBETOANOAHON MHAVKaumei mogenv LCI-KP-S ans

npeobpasoBatenei Yactotbl cepum LCI(S)

1. BbiBop (hyHKLMOHaNBHOTO
xopa

2. Hactpoiika faHHbIX +/-

3. YcTraHoBKa 4acToThbl (Npu
COOTBETCTBYIOLLIEN HACTPOIIKE)

Bxoz B MeHI0 nepBoro
YPOBHA U BbIXOA U3 rpynnbl
napameTpoB

1. B pexumMe MOHUTOpUHra
BbIMOMHSIET (PYHKLIMIO
nepexoaa Mexay
oTobpaxkaeMbiMn
napameTpamu

2. B pexvume
nporpaMM1MpoBaHus
BbIMOMHSIET (PYHKLIMIO
nepexona B MeHio
CrieayioLLEero YpoBHsi Unu
coxpaHeHWsi BbibpaHHoro
3HaYeHus

KHonka BbiGopa HanpaeneHus
BpaLLeHVsi aneKkTpoasuratens

PucyHok 5 — OnucaHue naHenu ynpaeneHus LCI-KP-S
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KHorka 3anycka

1. OToGpaxeHne
3HaveHus

HaCTPOWKW Kaxaoro
DYHKLMOHanNbHOro koga
2. OTobpaxeHue
3HauYeHns napameTpoB
MOHUTOPUHIra

CocTosiHue 3anycka
(6rnok uHauKaummn)

MoTteHunomeTtp
PerynnpoBKn 4acToTbl

1. B pexvme
MOHUTOPUHTa
BbIMOMHSAET (PYHKLIMIO
3anycka B TONHKOBOM
pexume

2. B pexumve
nporpaMM1MpoBaHus
BbIMOMHSIET (PYHKLIMIO
nepexoaa Mexay
paspsaamMu BbiGpaHHbIX
napameTpoB

KHonka ocTaHosa/
cBpoca nocre oTkasa



CbemHas ByCTpOYHasi MaHerb ynpasneHus Co CBETOAMOAHON UHAVKALME Moaenu
LCI-KP ansa npeobpasoBateneit YactoTsl cepumn LCI

Bxopa B MeHI0 nepeoro

YPOBHS UNW BbIXOA U3
rpynmnbl NapamMeTpos

1. B pexume MOHWUTOpUHra
BbIMOMHSIET PYHKLMIO
nepexofa Mexay
oToGpaxaeMbiMu
napameTpamu

2. B pexumve
nporpamMmmpoBaHusi
BbIMOMHSIET PYHKLMIO
nepexofa B MEHIO
CrieAyIoLLEro YpoBHS U1
coxpaHeHWsi BbIGpaHHoro
3Ha4yeHus

1. B pexuve
MOHUTOPUHIa
BbIMOMHSIET (PYHKLIMIO
3anycka B TONYKOBOM
pexume

2. B pexvume
nporpaMM1poBaHus
BbIMOMHSIET (PYHKLIMIO
nepexoaa Mexay
paspsigamMu BbiGpaHHbIX
napameTpoB

nycK

p

1. OToGpaxeHne
DYHKLMOHAnNbHbIX KOAOB
2. OTobpaxeHue 3HaveHust
napameTpoB MOHUTOPWHra

1. OToGpaxeHve
BbIXxofHoro Toka (C)
2. OToGpaxeHue

CTOM TOMM.

BMP. PEBEPC

3Ha4eHni
d:)yHKLI,I/IOHaJ'II:HbIX Koaos
napameTpoB

[MoTeHumomeTp

MEHIO

BBOA

(30

PErynupoBku
4acToThl

nycK

[

CocTosiHue 3anycka
(6rnok nHaukauum)

KHonka BbiGopa
HanpasneHusa
BpaLLeHunst
anekTpoasuratens

KHonka 3anycka

Knonka octaHosa/
cbpoca nocrne oTkasa

1. Beibop
hyHKLMOHanbHOro koga
2. Hactpoiika AaHHbIX +/-
3. YcTaHoBKa 4acToThl
(npu cooTBETCTBYIOLLEN
HacTpoiike)

PucyHok 6 — OnucaHue naHenu ynpasneHus LCI-KP



Tabnuua 4 — OnncaHne MHAMKALUNOHHbLIX CBETOAMOA0B

HasBaHue OnucaHue yHKUUM

MyCK [opwT, ecnu npeobpasoBaTenb YacToTbl HAXOAUTCS B paboyeM pexume

cTon [opwT, ecnu npeobpasoBaTenb YacToTbl HAXOAUTCS B PEXMME OCTaHOBa

TONM. [opwT, ecnu npeobpasoBaTenb YacToTbl HAXOAUTCS B TONIYKOBOM pexXumMe

BMP [opuT, ecnu npeobpasoBaTterb YacToTbl HACTPOEH Ha BpalleHue
3reKTpoABMraTens B peBepCUBHOM HanpasneHnu

PEBEPC [opuT, ecnu npeobpasoBaTterb YacTOTbl HACTPOEH Ha BpaLleHve
3MeKTPOABMraTens B peBepCMBHOM HanpasneHuu

Mpo6HBkINA 3anyck

Hwxe npuBeaeH anropntm Npo6HOro 3anycka AN aCUHXPOHHbIX ANeKTpoaBUraTenei.

WHdopmaumsi o npobHOM 3anycke Anst CUHXPOHHBIX dNeKTpoaBUraTeneii npeacTaBneHa B
rnase 4 NonHoro pykoBOACTBA MO 3KCryaTalmu.

1) BbINONHWTL Mepbl NPeAOCTOPOXHOCTU U NPOBEPKY nepes  MNpOGHbIM  3anyckoMm.
MepBoe BkModeHne npeobpa3oBaTtens pPekOMeHAyeTCcs MPOU3BOAWUTL MPU OTKIIOHEHHOM
anekTpoasuratesne (OTCOEANHEHHbIX BbIXOAHbIX CUIOBbIX kabensix).

2) lMocne nogayn NUTaHWS U BKIKOYEHUS npeobpasoBaTens Heobxoaumo ybeaunTbes B
TOM, YTO npeobpasoBaTenb HaXoAWUTCH B pPexumMe “ocTaHoB” (Ha Aucnnee roput CBETOAWOA
«CTOIl»). B cnyvae, ecnu Ha aucnnee otobpaxaeTcs cooblieHne Ttuna «E XXX», sam
Heobxoanmo obpaTtuTbes k rnaee «CoobLeHns o coctosiHum M4Y».

3) Mepen ocyluecTBneHMeM HacTpoek npeobpasoBaTensi Noa KOHKPETHOe NpUMeHeHve
HeobxoaMMO  BLINMOMHUTL COPOC BCEX HACTPOEK Ha 3aBOACKME YCTAHOBKW (3HAveHue
dyHKUMOHanbHoro koaa F00.28 HyHo BbiCTaBUTb 1).

4) BbINONHMTL HACTPOIiKY NapamMeTpoB aneKTpoaABUraTens:

-F02.01 — HoMWHanbHas MOLLHOCTb anekTpoasuratens (kBT);

-F02.02 — HomuHanbHas Yactota anekTpoasuratens ('u);

-F02.03 — HoMWHanbHas ckopocTb anekTpoasuratens (06/MuH);

-F02.04 — HomnHanbHOe HanpsikeHve anekTpoasuratens (B);

-F02.05 — HoMWHanbHbI TOk anekTpoasuratens (A).

5) Tocne ycnewHoro nepBOro BKOYEHWst npeobpasoBaTenss npu  OTKIYEHHOM
ariekTpoABuraTene W OCYLIECTBNEHUS BCEX YKa3aHHbIX Bbllle HacTpoek HeobxoaMmo
NOAKMIOYNTL BbIXOAHbIE CUMOBble Kabenu K anekTpoaBuraTento wwnu AOMNONHUTENbHOMY
obopynoBaHuio, yCTaHOBNIEHHOMY Ha Bbixofe npeobpasosaTens.

6) [epBbii  3anyck npeobpas3oBaTenst C MNOAKMIOYEHHbIM  3neKTpoaBuratenem
peKOMEHAYETCSH MPOV3BOAUTL MPU MOMOLLM HaxaTusi kHomku «TOMY.». Mpu yaepxvBaHum
KHonkn « TOJY.» anekTpodBuratens ByaeT BpalaTbCa Ha CKOPOCTU, SKBUBANEHTHO YacToTe
2 Tu. Heobxogumo y6eauTbCsi B MpaBWIIbHOM HanpaBneHWW BpaLLeHWst MOAKMOYEHHOro
anekTpoasuratens. B cnyyae HeBepHOro HanpaBneHust BpalleHUsi HeOBXOAMMO WM3MEHWUTb
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HanpaBneHve BpaLLeHns ¢ MOMOLLbo (hyHKLMOHanbHoro koga F00.16 nnu nomeHATs MecTamu
[nBe ntobble hasbl BLIXOAHOTO CUITOBOTO NPOBOAA.

Mpwn npo6HoMm 3anycke npeobpasosaTens Heobxoammo obpallate ocoboe BHUMaHWe Ha
cnegyoulee:

* NPVBOA He JOMKEH NPON3BOANTL YPE3MEPHbIX LUYMOB, PbIBKOB U BUGpaLnA;

* BENMYMHA TOKa INEKTPOABUIaTENS He AOMKHA NPEBbILLIATL HOMUHANBHOTO 3HAYEHUS;

* NPaBUNbHOCTb OTOBPAXEHNS MHAVKALMW 1 3HAYEHWUI Ha aucnnee.

Mocne ycnewHoro ocyLecTBeHns NpoBHOro 3anycka Anst KOpPEKTHoW paboThbl NpuBoaa
HeobXxoaMMO  OCYLLECTBUTb HACTPOWKYy BCex napameTpoB paboTbl npeobpasoBaTtens.
Kak npu ckanspHOM, Tak W Npu BEKTOPHOM PeXUMe YnpaBneHus AOMKHbl OblTb BBEAEHbI
[aHHble C nacnopTHoW Tabnuuku anekTpoasuratens. [Ins AanbHenlen HacTpoiiku cnepyet
ncnonb3oBaTh TabnuLy yHKUMOHANbHbLIX NapaMeTpoB.

OcHoBHbIe (hyHKLUMOHaNbHbIE NapameTpbl

Huxe npuBefeHbl OCHOBHbIE (PYHKLMOHArbHbIE NapaMeTpbl 1 UX KpaTKoe onvcaHue Ans
ynpaBneHnst aCUHXPOHHBIM 3MIeKTpoABUraTeNneM.

MonHbIA CNMCOK BCeX (PyHKLMOHAMbHLIX NapamMeTpoB (B TOM 4YUCRE ANS CUHXPOHHbBIX
aneKkTpoaBuraTenen) U UX OnMUcaHve NpeacTaBrieHbl B rnaBe 6 MOMHOro pykoBoAcTBa Mo
akcnnyatauun. O6o3HavYeHNs U3MEHEHUS NapaMETPOB:

0 [laHHbI napameTp MOXeT BbiTb 3MeHeH, koraa MY HaxoguTes kak B pexvMme oCcTaHoBa,
TaK 1 B pexume paboTbl;

m [1aHHbIN NapaMeTp MOXeET OblTb M3MEHEH TOMbKO Toraa, koraa MY HaxoauTtcs B pexume
OCTaHOBa.

B Ta6J‘II/ILLe CepbiM OTMeYeHbl NapaMeTpPbl, KOTOPbIe AOCTYMNHbI TOMbKO B npeo6pa3OBaTen9x
yactoTtbl cepuu LCI.

Tabnuua 5 — OCHOBHbIE (hYHKLMOHAbHbIE NapamMeTpbl

DYHKU-1 Ha3seaHue cdyHkummn J[nana3oH HacTPoMnkun 3aBog. U3meHe-
Kop 3Hau. Hue
F00.00 Pexum ynpasnexuns 0: BEKTOpHOE ynpaBsrneHue ¢ 0 []

Pa3oMKHYTbIM KOHTYpoM (SVC)
1: BEKTOpHOE yrpaBreHne ¢
3aMKHYTbIM KOHTYypom (VC)

2: ynpaBneHve HanpsikeHnem/
vactoton (V/F)

F00.01 McTouHuUK Komang, 0: naHenb ynpasnexus 0 o
nycka/ocrtaHosa 1: TepmuHan (knemmbl
ynpaBnenust)

2: npotokon ces3n Modbus RTU
3: aBTO3anyck nNpu Hanu4uu

nuTaHna
F00.03 MakcumanesHas yactota | 50.00 My ~ 599.00 My, 50.00 n
F00.04 BepxHssi npegenbHas F00.05 ~ F00.03 (makcumanbHas fu o
YacTota yacrora)
F00.05 HwxkHsas npenensHas 00.00 Ny ~ F00.04 (BepxHsia 00.00 o

yactoTa npepensHas yactoTa) My
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F00.06

WcTounnk 3agaHust
yacTtoTbl A

0: KHOMKM NaHenu ynpaeneHus
(6e3 coxpaHeHusi 4acToThbl B
namsTv nocne cbpoca nNUTaHus)
1: KHOMKM NaHenu ynpasneHus (c
COXpaHeHUEeM 4acToTbl B MamMsiTh
nocne cbpoca nuTaHus)

2: BHELUHWIA CUrHan Ha knemmve
Al1

3: BHELUHWUIA CUTHan Ha Knemme
Al2

4: BHELLHWIA cUrHan Ha Knemmve
Al3

5: MMNynNbCHbIA ONOPHBIV CUrHan
Ha nnate pacwupenus LCI-HDI
6: MHOroCTyneHyYaTbl pexum

7: MK

8: MW A-ynpaBnexus

9: npoTokon ces3an Modbus RTU
10: noTEHUMOMETP Ha naHenm
yrnpaeneHus

00

F00.12

Bpewms pasroHa

0.00 ¢ ~6500.0 ¢

F00.13

Bpewms 3ameaneHus

0.00 ¢ ~6500.0 ¢

Basucnt
oT
mopaenu

F00.16

BbiGop HanpaeneHus
BpaLLeHnst

0: BpalleHue B HanpasreHun no
ymon4yaHuo

1: BpalleHue B NPOTMBOMOSOKHOM
HanpaeBneHun

F00.17

YcTaHoBKa HecyLuen
vactotbl LUWM-curnana

0.5kMy ~16.0 kl'y

F00.27

Tun npeo6pasosatens
YacToThbl

0: TMn G (TAXeEnbIi pexuMm;
Harpyaka ¢ NoCTOSHHbIM
KPYTALLMM MOMEHTOM)

1: Tun P (HopMarnbHbI pexuM;
Harpyska ¢ nepeMeHHbIM
KPYTSILLMM MOMEHTOM)

Basucut
ot
mopenu

F00.28

BoccraHoBneHve
3aBO[CKMX NapaMeTpoB

0: HeT onepauuu

1: cBpoc Kk 3aBOACKUM
HacTpoukam, KpomMe NapamMeTpos
anekTpoasuratens

F01.00

Pexwum 3anycka

0: npsmMoii 3anyck
1: pexum KOHTPOMSi CKOPOCTU
2: 3anyck nocne TOpMOXeHUs
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F01.03 Tok ANHaMMU4eckoro 0% ~ 100% 0%
TOPMOXEHUs nepes
3anyckom
F01.04 Bpems anHammueckoro | 0.0 c~100.0 ¢ 00c
TOPMOXEeHUs nepes
3anyckom
F01.08 Pexwvm octaHoBa 0: ocTaHoB C 3ameasieHem 0
1: OCTaHOB MO MHEPLUK
F02.00 Tvn anekTpoasuratens 0: ACUHXPOHHBIV 0
1 anekTpoaBuratens obLero
HasHa4yeHus
1: ACUHXPOHHBbIV
anekTpofBuraTenb,
apanTupoBaHHbIn ansa MY
F02.01 HomuHanbHas 0.1 kBt ~ 1000.0 kBT BaBucut
MOLLHOCTb ot
anekTpoasuratens 1 mMogenu
F02.02 HomuHanbHas yactota 0.01 My ~ F00.03 (makcumanbHast 3aBucut
anekTpoasuratens 1 Yacrota) ot
mogenu
F02.03 HomuHanbHas yactoTa 1 06/MuH ~ 65535 06/MuH
anekTpoasuratens 1
F02.04 HomuHansHoe 1B~2000B
HanpsbkeHne
anekTpoaBuraTens
F02.05 HomuHanbHbIN Tok [na MY MolHocTblo < 55 kBT:
anekTpoasurarens 0.01 A~655.35 A
[ns MY mowHocTbio 2 75 kBT:
0.1 A~6553.5A
F02.37 Mpoentudukaumns 0: HeT pevicTBUS 0
napameTpos 1: cTaTyeckas naeHTudmkaums
anekTpoaBuraTens 2: nonHas uaeHTudnkaumus
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F06.00

DyHKLUMA knemmbl S1

F06.01

DyHKUMSA Knemmbl S2

F06.02

DyHKUMSA Knemmbl S3

F06.03

DyHKUMA KnemMmbl S4

F06.04

DyHKUMA KNemmbl S5

F06.05

DyHKUMA KNemmMbl S6

00: HeT dhyHKLMK

01: nyck, BpaLleHue Bnepen

02: nyck, obpaTHoe BpalleHve
04: TONYKOBbIV PEXUM, BpaLleHVe
Bnepea

05: Ton4KoBbI pexumM: obpaTHoe
BpaLleHve

06: ocTaHOB MO MHEPLK

07: cbpoc oLmbkm

08: BxOA BHeLUHe ownbKkn
(HopMasbHO-Pa3OMKHYThIi)

12: knemma 1 MHorocTyneHyaToro
pexuma

13: knemMma 2 MHoOrocTyneH4yaToro
pexuma

14: knemMma 3 MHOrocTyneH4yaToro
pexuma

15: knemMma 4 MHOrocTyneH4yaToro
pexuma

47: aBapuiHbI OCTaHOB

01

02

04

06

F07.02

®dyHkuus pene T

F07.03

DyHkumsa pene R

F07.04

DyHKUMA BbIXOAa C
OTKPbITLIM KOINEKTOPOM
MO1

00: HeT dyHKuMK

01: onopHas 4acToTa gocTurna
pabouen YacToTbl

03: aBapust

17: roToBHOCTb Kk pabote

18: pabota

F07.13

®YHKLMS aHanoroBoro
Bbixoga AO1

F07.14

DyHKLUMA aHaNoroBoro
Bbixoga AO2

: OnopHas YacToTa
: paboyas YacToTa

: BbIXO[IHOM TOK

: BbIXO[IHOE HanpsxeHune
1 BbIXO[IHasA CKOPOCTb

: BbIXO[IHAs MOLLHOCTb

. HanpsbkeHve Al1

: HanpsbkeHve Al2

0: HanpsxeHrne Al3

L OO WN =20

F13.00

JokanbHbI agpec
yCTporcTBa NpoTokona
Modbus RTU

000: wupokoseLaTenbHbIi agpec
001 ~ 247

001
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300 6ut/c 5 o
600 6ut/c
1200 6ut/c
2400 6ut/c
4800 6ut/c
9600 6ut/c
19200 6ut/c
38400 6ut/c
57600 6ut/c
115200 6ut/c

F13.01 CkopocTb ob6meHa
npotokona Modbus
RTU

F13.02 dopmart gaHHbIX
npotokona Modbus
RTU

8-N-2 3 o
8-E-1
8-0-1
8-N-1

WN2Q|OXININRON2O

BuaeonHCTpyKUMmM No HacTpolike o6opyaoBaHus:

E-

https://www.youtube.com/ https://rutube.ru/channel/ https://vk.com/video/
@instart4018/videos 33470782/videos/ @instartinfo

Coo6ueHus o coctosiHum MY
MonHbIN CNUCOK COBBLITUIM, UX ONUCAHWNE U METOAbI UX YCTPaHeHUs! NPpefCTaBeHbl B
rmase 8 NMOMHOro pyKOBOACTBA MO JKCMnyaTauum.

SANPELWAETCA

Mpy BO3HUKHOBEHWUM OLWWNGBOK, CBA3AHHLIX C MPEBbLILIEHMEM TOKa WIN HanpshKeHUs
(E001-E008, EOOA, EOOE, E012, E016, E023, E032, E033, E036) 3anpewjaerca
BO306HOBNATL PaboTy 40 yCTPaHEHWs! NPUYNHBI BOSHUKHOBEHWUS HEUCTPaBHOCTU UMK
He paHee, YeM Yepes 10 MUHYT Nocne BO3HUKHOBEHMUS OLUMOKM.

Tabnuua 6 — CMCOK OCHOBHbLIX COBLITUIA

Kon Hassanue Kon HassaHnue
co6bITUA cobbITUA
EO001 MoHwxeHHoe HanpsbkeHne Ha 3MT E008 Meperpyska M4

15
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E002 MpeBbilLeHne HaNPsKeHUst BO EOOA MpeBbiexne
BpeMmsi pasroHa HanpshXeHusi BO Bpemsi
3ameaneHns
E003 [MpeBblleHne HanpsbkeHns npu EOOD BHelwHuit oTkas
NOCTOSHHOW CKOPOCTH
E004 MpeBbilLeHne Toka BO BpeMs EOOE Meperpes M4
pasroHa
E005 MpeseblleHne Toka BO Bpems E012 O6pbiB BXOAHOM (hasbl
3ameaneHns
E006 MpeBblweHne Toka Npu E013 O6pbIB BbIXOAHOM
MOCTOSIHHOW CKOPOCTY asbl
E007 Meperpyska anekTpoasuratens E023 KopoTkoe 3amblkaHune
Ha 3emno

TexHuYeckue xapakTepucTUKu

MoppobHast WHpopMauWs O TeXHWYecKUx XapakTepucTukax npefcTaeneHa B
NONMHOM PyKOBOACTBE MO aKcnnyartauuu, n. 2.3.

Tabnuua 7 — OCHOBHbIE TEXHUYECKME XapaKTepUCTUKN

[unanasoH HanpshkeHus n
YacToTbl Ha BXxoae

1~198-253 B (+5% He Gonee 20 mc), 50/60 My + 2%
3 ~ 342-440 B (+5% He 6onee 20 mc), 50/60 'y + 2%
3 ~594-759 B (+5% He Gonee 20 mc), 50/60 'y + 2%

[unana3oH HanpsxeHus n
4acToTbl Ha BbixoAe

1~ 0-Usx, 0-599 'y
3 ~0-Usx, 0-599 'y

Aunana3oH mMowHocTen

0.4-1400 kBT

Pexxumbl ynpaBneHus

BekTopHoe ¢ aHkoaepoMm (Tonbko ans cepum LCI ¢
nnaTow pacluMpeHus), BEKTopHoe 6e3 aHkoaepa,
ckansipHoe

Twun anekTpoaBuratens

ACVHXPOHHBI ¢ K3P 1nn CUHXPOHHBIVA C MOCTOSIHHBIMU
MarHuTamm (onumsi)

MNaHenb ynpaBneHus

CbémHas, ceetogmogHas

Topmo3Hoi moaynb

Bctpoen/onuus

KpaTkoBpemeHHoe
nponagaHue nNUTaHus

MeHee 15 Mc: HenpepbiBHas pabota
Bonee 15 mc: gonyckaetcsi aBToMaTnyeckuin
nepesanyck
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Meperpy3o4yHas cnoco6HOCTL
(He vauwe 1 pasa B 10 MUHYT)

Pexum G: 3¢ npu 180%, 60c npu 150%
Pexwum P: 3c npu 150%, 60c npu 120%

[nana3zoH perynmpoBkm
cKopocTU

1:200 (SVC), 1:1000 (VC)

To4HOCTb NOCTOSIHHOM
cKkopocTn

+0.5% (SVC), £ 0.02% (VC)

MyckoBoW MOMEHT

Pexxum G: 0.5 My / 150%
Pexwvm P: 0.5 'y / 100%

Pexum ynpaBneHus

MaHenb, knemmel, MODBUS RTU (RS485), onuunst —
Profibus DP

Bxoabl ynpasneHus

Cepus LCI(S)

Lndpposebie — 5 (PNP)

Ananorosble — 2 (0-10 B, 0/4-20 mA)

Cepusa LCI:

Lindpposble — 6 (PNP/NPN)

AHanorosble — 3 (0-10 B, 0/4-20 mMA, -10...+10 B)

Bbixoabl ynpasneHus

Cepusi LCI(S)

Ananorosblii — 1 (0-10 B, 0/4-20 mA) PeneiHbin - 1
(250B 2 A)

Lindpposoii — 0

Cepus LCI:

Ananorosble — 2 (0-10 B, 0/4-20 MA) PeneiiHble — 2
(250B 2 A)

Lincoposort — 1 (48 B, 50 MA)

BHYTpPEHHsIs normka

MpocTas

XKypHan owmn6ok

3 nocrneame ownbku

3awwmTta

OnTumansHas

YcnoBus okpyxatollen cpeabl

-10...+40°C

3awuTHOE NOKpbITUE Nnart

C2C 6a3zoBoe, C3C onuus

CTeneHb 3aWuThI

IP20, IP54 - onuus

[ononHutensHble onuun

MoKpbLITUA NNAT, MOHTaXHbIE KOMNNEKTbI AN8 NaHenw,
noXapHbli pexum, IP54, nnatel pacluvpeHns

OMC cunbTp

BcTpoeHHbii
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NACIMNOPT
Ha npeobGpasoBatens YacTtoTtel INSTART

1. HasHauyeHue nspgenus
Mpeo6pasoatenu YactoTtel INSTART npegHasHayeHbl Ans ynpaBneHnst CKOPOCTbIO
BpaLLEeHNs aneKkTpoaBuraTens B pasfMyHbiX OTpacsix NPOMbILLIEHHOCTU.

2. TpaHCNOpPTMPOBKa, XpaHeHWe U YTUNu3auus nspenus

YCnoBusi TPaHCMOPTUPOBaHNA U XpaHeHUs AOMmkHbI cooTBeTcTBoBaTh OCT 15150
- 69.

O6opynoBaHve, cogepallee a1eKTpuYeckme KOMMOHEHTbI, HeMb3s YTUNU3NPOBaTb
BMecTe C O6blToBbIMM oTXodamu. OHO [AOMKHO ObiTb YTUNM3MPOBAHO OTAENbHO B
COOTBETCTBMWN C MECTHLIM AEVCTBYIOLLMM Ha MOMEHT YTUNU3aLMmn 3aKOHOAATENbCTBOM.

3. Mpuemka n ucnbiTaHus
Mpuemka n ncnbiTaHust — cornacHo TY27.11.50-001-02338832-2016.

4. TexHnueckoe o6ecnyxmBaHue U CPOK CryxGbI

Cpok cnyx6bbl — He MeHee 14 neT npu ycrnoBuu CBOEBPEMEHHOIO MPOBEAEHUS
TexHuyeckoro obcnyxwvBaHus.  lnaHoBble paGoThl NPOM3BOAUTL He pexe Yem
peKoMeHA0BaHO 3aBOAOM-MPOU3BOANTENEM U B COOTBETCTBUM C MECTHBIM HOPMamu 1
3aKoHOAATENbLCTBOM.

5. Mepbl 6e3onacHocTu

YcTaHoBKy M BBOA B 3KCMiyaTauuio BCEraa criedyeT niaHupoBaTb W BbIMOMHATbL
B COOTBETCTBUM C MECTHbIMU 3aKOHaMW U HOPMaMmu TOMbKO KBanuULMPOBaHHbIM
3rNeKTPOTEXHUYECKUM NepcoHanoM. HenpasumbHbIA MOHTaX, aKCryaTauus v pemMoHT
npeobGpa3oBaTensi YacToTbl MOXET MoBreYb MaTepuanbHblii yiepb, a Takke HaHecTu
Bpen XWU3HU 1 300POBbI0.

6. MapaHTUitHbIe 06A3aTenbLCcTBa

[apaHTWIHBIN CPOK - TPX roAa (TpUALaThb LWeCTb MecsueB) C AaTbl NPOM3BOACTBA.
6.1 n3rotoBMTENb rApaHTMPYET COOTBETCTBUE U3aenuns TpebosaHnsm GesonacHocTy,
npu ycrnosuv cOBMIOAEHWSA MOKynaTenem npaBui TPaHCMOPTUPOBKW, XpaHeHUs,
MOHTaXa 1 aKcnnyaraumu;

6.2 rapaHTMA pacnpocTpaHsieTcs Ha Bce [AedekTbl, BO3HMKWIME MO BUHE
N3roToBUTENS;

6.3 rapaHTusi He pacnpocTpaHsieTcs Ha AedeKTbl, BO3HUKLLME B CyYasiX:

- HapyLUEeHUs NAacnoPTHbIX PEXMMOB XpaHEHWsl, MOHTaXa, BBOAa B aKCnyaTauuio
(Npy xpaHeHun uspenus Gonee 6 MecsiLeB), aKcnnyaTauuyn u OBCNYXMBaHWS
n3genus (nepeoe TO AOMKHO GbITb NPOM3BEAEHO He No3AHee, YeM Yepes ABa roga
C AaTbl BBOAA B 3KCNIyaTaumio);

- HeHaanexallel TPaHCNOPTUPOBKM 1 MOrpy30-pasrpy304HbIX paboT;

- HanMW4Ms cnefoB BO3AENCTBUS BELLECTB, arpeccyBHbIX K MaTepuanam u3aenvs;



- Hanu4na I'IOBpe)KﬂeHI/IIZ, BbI3BaHHbIX HEMPaBUIilbHbIMU ,Elel;lCTBI/IFIMI/I noKynaTtens;
- Hanu4ma cnefoB BCKPbITUA Kopnyca nuuamMu, He MMerwmMmn NONHOMOYMIA;
- Hanu4ma cnegos NOCTOPOHHEro BMellaTenbCTBa B KOHCTPYKUUIO U3Oenns.

7. YcnoBus rapaHTMUHOIO o6cnyXuBaHus

7.1 npeTeHauM K KkayecTBy u3denus MoryT OblTb NpedbsiBlieHbl B TeveHue
rapaHTUNHOTO CPOKa;

7.2 rapaHTUIAHOE 3aenve peMOHTUPYeTCst U 06MeHNBaeTCs Ha HoBoe BecnnaTHo.
PelleHne 0 3aMeHe Unu peMoHTe M3aenust MPUHUMAaET CePBUCHDINA LIEHTP.

7.3 3aMeHeHHOe u3fenue Wnu ero Yactu, MoslydYeHHble B pesynbrate pPemMoHTa,
nepexofsT B COGCTBEHHOCTb CEPBUCHOTO LIEHTPA;

7.4 3aTpaTtbl, CBA3aHHble C [AEeMOHTaXeM/MOHTaXOM HEeWCnpaBHOro W3aenus,
ynyLeHHasi Bbiroga nokynartesto He BO3MeLLaeTcs;

7.5 B criyyae He060CHOBAHHOCTY NPETEH3NW, 3aTpaThbl Ha AMArHOCTUKY U 9KCMEPTU3Y
M30enuvsi onnaynBaloTCcsi NoKynaTenem;

7.6 v3genue NpPUHUMAETCs B rapaHTUMHBLIA PEMOHT (a Takke npu BoO3BpaTe)
MOMHOCTBLIO YKOMMIIEKTOBaHHbBIM.

!
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Mo Bonpocam peknamavyii, NpeTeH3ni k kKa4ecTBy U3AENWSI, rAapaHTUHOTO PeMOHTa
obpallatbcs B CepBUCHbIV LieHTp no agpecy: 193315, r. CankT-Metepbypr, npocnekT
Bonbluesnkos, gom 52, kopnyc 9, Ten.: 8 800 222-00-21, a Takke k CepBUCHbIM
ueHTpam. Cnncok akTyanbHbix CepBUCHbIX LIEHTPOB pasmelleH Ha caiite: https:/in-
start-info.ru/kontakty/.

Mpwv NpeabABNEHUN NPETEH3MI K Ka4eCTBY U3Aenus nokynatens npefocTaBnseT
cnepyoLne fOKYMEHTbI:

1. aKkT peknamauuu; 6naHk pasmelleH Ha crnegywowem oduumnanbHoOM caiiTe
M3rotoBuTens B MHpOpMaLMOHHO-TENEKOMMYHUKALMOHHOM ceTu “UHTepHeT”:
https://instart-info.ru/service/, nn6o akT peknamaumn B Npou3BosibHON opme, B
KOTOPOM MOKynaTenem yKasblBaloTCs:

- HaumeHoBaHue opraHusauum unu SO nokynatensi, dhakTuyeckuii agpec
KOHTaKTHbIN TenedoH;

- HAMMeHOBaHVe 1 aapec opraHM3aLmn, NPOU3BOAMBLLEN MOHTaX;

- aneKkTpuyeckas cxema u potorpadpum o60pyaoBaHNS C YyCTaHOBMNEHHBIM U3AENUEM;
- OCHOBHbI€ HAaCTPOWNKN U3genus;

- KpaTkoe onucaHve aedekTa.

2. JOKYMEHT, NOATBePXAatoLLMIA MOKYMKY U3nenus;

3. aKkT nyckoHanagku nubo akT BBoaa 0bopyaoBaHWS C YCTaHOBMEHHBLIM U3Aenuem
B 3KCNIyaTaumio;

4. HacTosILLMIA Nacnopr.

8. CBeneHus o6 nsroroBuTerne u ceptucmkaumm



9. CBeneHus o6 uspgenuu

HanmeHoBaHue nsgenus

4 N

- J

KomnnektHocTb noctaBku cepun LCI:  KomnnektHocTe noctaeku LCI(S):

MpeobpasoBaTtenb YacToTbl Mpeo6pasosatens Yactotbl INSTART -1 wwT.
INSTART -1 wr. PykoBoacTBO MO akcnyatauum, nacnoprt - 1 wr.
PykoBOACTBO MO 3KCMnyaTauuu, MK: - MoHTaxHasa pamka - 1wrT.

nacnopt - 1 wrt. - YanuHuTenbHbI kabenb - 11T,

MK: (kpome mogeneit IP54) - MepexoaHoi aganTep - 1wT.

- MoHTaxHas pamka - 1T - KpenexHble BUHTbI - 21WT.

- YanuHuTenbHbIA Kabenb - 1WT.

[ara nponssoacTea:

oTK M. ( )

!



LOns 3ameToK:




INSTART

LEHTP NOOOEPXKN
Ten.: 8 800 222 00 21
(6ecnnarHbii 3BOHOK Nno PO)
E-mail: info@instart-info.ru
www.instart-info.ru
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