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Bbl cornaluaetecb He BOCNPOU3BOAUTb, KDOME KakK Arsi CBOero CObCTBEHHOro HEKOMMEPYECKOTO UCMOMb30BaHus,
BECb 3TOT LOKYMEHT UNN €ro YacTb Ha ntobom HocuTene 6e3 NonyyYeHnst MTMCbMEHHOTO paspeLleHns OT KOMMaHWUK
Hyundai Electric. Bbl Takke cornawaertecb co3gaBaTth NOObIE TMNEPTEKCTOBbIE CChINIKN Ha 3TOT AOKYMEHT UMK €ro
copepxaHue. Komnanus Hyundai Electric He rapaHTMpyeT HMKakoro npasa Unm fMueH3mmn ans fMyHoro un
HEKOMMEePYECKOro UCMONb30BaHMS 3TOT0 JOKYMEHTA UMW ero CoaepXXaHusi, 3a UCKIMIYEHNEM HEUCKITHUUTENBHOM
NMLEH3UN KOHCYNbTaLMmM C HAM Ha OCHOBE «KaK eCTb» Ha CBOW COOCTBEHHbIN pucK. Bce apyrue npaBa coxpaHeHsb!.

Mo npun4ynHam obecneyeHns 6e3onacHOCTN 1 Ans cobnogeHns COOTBETCTBUS C 3a40KYMEHTUPOBAHHbLIMA
OaHHbIMU NO CUCTEME TOJIbKO N3rOTOBUTESIb MOXKET BbIMOJTHATL PEMOHT KOMIMOHEHTOB.

OTka3 oT cobnoaeHns aToro TpeboBaHNst MOXET NPUBECTU K TpaBMe NepcoHarna Unmn K noBpeXaeHuio
obopynoBaHus.

© 2019 Hyundai-electric & Energy. Bce npaBa coxpaHeHsbl.
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Mepbl NnpeaoCTOPOXKHOCTHU

BHuMaTenbHo npoyuTnTe pasgen «Mepbl NpesocTopoXHOCTHY . XOPOLLO 03HAaKOMbTECH C 060pYOBaHEM Nepes
€ro MOHTa)KoM, 3KCryaTauuein UM TeXHUYECKUM 06CTyXMBaHNEM.

& NPEAYNPEXOEHUE YKasblBaeT Ha BO3MOXHO OMaCHY CUTYyaLuio, HeyCTpaHeHne KOTOpPOon
MOXET NPUBECTYU K TSHKENbIM TPaBMaMm UM CMepTu.

A BHUMAHUE YkasblBaeT Ha BO3MOXHYH OMACHYK CUTyaLuto, KOTopasi, ECfn €€ He
npenoTBpaTuUTb, MOXET NPMBECTU K TPaBMUPOBaHUIO NepcoHana
cnabon nnu cpegHewn cteneHun, aTo Kak bl NpegynpexaeHne o6
onacHomn cuTyaumu.

& NPEAOYNPEXOEHUE

v 3anpeLleHo BbINOMHATL PaboThl C ANEKTPONPOBOAKON NPW NMOAKMHOYEHHOM NMUTaHUN U
Npu BbIMOSTHEHUW 3KCMNyaTaLuu.

v 3anpeLueHo BbINONHATL NMobble paboThl C 3M1EKTPONPOBOAKON NPY BKITOYEHHOM
MUTaHUMN LUWHBI.

v TNepen Ha4yanom akcnnyaTtauuy NpoBepPbTE COCTOSIHNE MNOAKIOYEHUST KIeMM.

v 3anpeLLeHo BbINOMHATbL MOHTaXHbIE paboThl 1 3KCMNyaTaLMio C BMaXXHbIMU PyKamu.

& BHUMAHME

v YCTaHOBKy U34enusi Npyu MOHTaxe u o6cnyxuBaHun obopyaoBaHUS OOMKEH BbINOMHATb
KBannMuuUMpOBaHHbIN aKCNEpPT.

v opanTe Ha n3genus HoMMHanNbHOEe NTaHNe COrnacHo HOMMHaNaMm KrneMM 1 BblBOAOB

obopynoBaHus.

He pasbupante camoCTOSATENBHO NU3AENMe N He HaHOCUTE Mo HEMY yAapoB.

He ponyckanTe nonagaHus BHyTPb U3Aenus NOCTOPOHHUX MaTepuanos, Hanpuvep,

BMHTOB, MeTannM4eckmx npegmeToB, BOAbl UK Macna.

AN

OnekTpunyeckoe ob6opyaoBaHME AOMMKHO IKCNyaTUPoBaTbLCA U 06CNYXKMBaATbCSA TONBbKO 0OyYEHHBbIM NEPCOHAaroM.
Mpun HapyweHun aTnx ycrosui komnanust Hyundai Electric & Energy Systems Co., LTD He HeceT OTBETCTBEHHOCTHU
3a nocneacTsuMs aKkcnnyaraumm obopyaoBaHus.
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1. 0O630p n3genus

1.1. BHewHuwn Bug nsgenus

1.2. 3nekTpoHHbIN pacuenutens (ETU) Tuna N

OnekTpoHHbIn pacuenuTens ETU tuna N npumeHsaeTca ons 3awmTtsl KOMMYTauuMoHHOW annapaTypbl obLiero
NMPOMBbILLFIEHHOIO Ha3Ha4YeHus.

3awmTta moxeT Cp868TbIBaTb C ,D,OJ'IFOBpeMeHHOIZ BbI,El,ep)KKOIZ, KpaTKOBpeMeHHOVI Bblﬂep)KKOI‘fl N MTHOBEHHO.

MoxHO oTperynupoBaTb AOfroe Unm KopoTkoe BpeMs cpabaTbiBaHNsi C MOMOLLBIO PyYeK perynmpoBKn Ha
nepeaHen naHenu.

3apepkka cpabaTbiBaHUS Npy AONTOBPEMEHHON U KPAaTKOBPEMEHHOWN BbIAEPKKE N MTHOBEHHOM
cpabaTtbiBaHUN UMeET ONCKPETHbIE 3HAYeHUsi cornacHo HomuHany ABJTK HGP.

1.2.1. NepenHAA naHenb 3nNeKTPoHHoOro pacuenutensa ETU

250AF 630/800AF
1 2 3 4 5 1 3 5

ETU-25-N [EED
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Ne HassaHue OnucaHne
YKasblBaeT 3Ha4yeHne HOMUHAnNbLHOro Toka In (A) aneKTpoHHOro
pacuenutens ETU ansa kaxgoro tunopasmepa AF.

1 HomuHan pgatumka 250AF: 40 A, 100 A, 160 A, 250 A
630AF: 250 A, 400 A, 630 A
800AF: 800 A

Mpumep: In = 250 A

Mpu paboTe anekTpoHHoro pacuenutens ETU nonb3oBaTtenb HaxaTnem
3TON KHOMKM MOXET NPOBEPUTb HEOOXOANMOCTb 3aMeHbI ArieMeHTa
NUTaHUs. ONEeKTPoHHbIN pacuenutens ETU HaxoanTcsa B paboyem
COCTOSsIHWUM, ecnu cBeTuTcs ceetoamo Run (Pabota).

- DoctyneH gna pabotbl: CBETUTCA BCE TpW cBETOAMOAA

2 Battery check / Reset cOCTOSHIE
(MpoBepka anemeHTa :
nutaxus / CBpoc) - HyxHa 3ameHa: CeTuTcs Tonbko cBeTogunon Run (Pa6ota).

MHuumanusmpyet BkntoveHne ceetoguoga Trip (OTknoyeHue).
Ha nepeaHen naHenu anekTpoHHoro pacuenutens ETU pacnonoxeHol ase
PYYKM PETYNMPOBKM.
VM1 MOXHO perynupoBaTh OOy U ObICTPYHO BbiAEPXKKY cpabaTbiBaHUS
KOMMYTaLMOHHOrO annapaTta, HaCTPOWKN BbiAEPXKKN UMEIOT
(PUKCMPOBAHHbBIE 3HAYEHNSI.
(CmoTpuTe pasgen «3awmTa)

3 Pyuyku perynunposku YcTaBka Ir 4onNroBpeMeHHom 3awuThl

e  3awwuTta obopynoBaHUs OT Neperpyskm
. Mi3mepeHne MCTUHHOIO cpeaHekBaapaTUYHOro (3hpeKTMBHOrO)
3Ha4YeHust

YcTaBka Isd kpaTKOBpEMEHHOW 3aLUUThbI

e  3awwura 06opygoBaHNsA OT KOPOTKOrO 3aMblKaHus

e  /I3amepeHue UCTUHHOIO CpedHeKBaapaTUYHOrO (3 dEKTUBHOIO)
3HaYeHus

MmetoTcst Tpu CBETOAMOAA COCTOSHUS.

. RUN (Pa6ota): 3nekTpoHHbIn pacuenuTtens ETU HaxoanTtcs B
paboyem coctosiHuu. (250 A n meHbLue: 30% In, npoyee: 15% In)

. Trip (OTkntoyeHme): Onepaums oTknodeHus. CBeToguoa cBeTUTCS,

4 CeeToauoab! cocTosiHUS €CINN BNEeKTPOHHLIN pacuenuTens ETU HaxoauTcs B pabodem
cocTosHuM nocne pasMblkaHus ABJIK. poBepbTe cocTosiHue
cBeTOAMOAA U BbIKIMOUMTE ero HaxaTtuem kHonku Battery check / Reset
(MpoBepka anemeHTa nutanust / Copoc).

e Alarm (Curnanusauwms): Muraet (korga | > 0,9 Ir), ceeTtutcA
(korga 1>1,11r)

KoHTponbHbIN pa3beM A5t IPOBEPKN paboTbl 3MEKTPOHHOIO pacuennTens

5 KoHTponbHbI pasbem ETU.

[ononHuTenbHasa nHopmaLlmnsa npuBefeHa B pyKOBOACTBE NO KOMMNEKTY

Ansi NPOBEPKM.

1.3. OnekTpoHHbIN pacuenuTtens (ETU) Tuna D/A/E

OnekTpoHHbIN pacuenuTens ETU tuna D/A/E npumeHsieTcsl Ans 3awmTbl KOMMYTaLUOHHONM annapaTtypbl obLero
NPOMbILLITEHHOIO Ha3Ha4YeHwus.

Mo>HO oTperynMpoBaTb AONTroe UM KOpoTkoe BpeMsi cpabdaTtbiBaHMS C MOMOLLbIO pPyYeK PerynmpoBKn Ha
nepegHen naHenwu.
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[nsa pacuenutens tuna A/E MOXHO NpoBEPUTb M3MEPEHHOE 3HAYEHME TOKA N YCTaBKM 3aLLUTLI MO KaHary CBA3U C
cuctemon ACYTI SCADA

Ne HassaHue Onncanune
YkasbiBaeT 3HayeHue In (A) anekTpoHHoro pacuenuTtenst ETU gns kaxgoro
Tunopasmepa AF.

1 HomuHan gatymka 250AF: 40 A, 100 A, 160 A, 250 A
630AF: 250 A, 400 A, 630 A
800AF: 800 A

Mpumep: In = 250 A

Bo Bpems paboTbl anekTpoHHoro pacuenutenst ETU aTumu kHonkamm
MOXHO MepekInoyaTb 0Tobpakaemyto MHOPMALMIO N UBMEHSITb 3Ha4YEHNS
yCTaBOK.

e YcTaBKka [ONTOro BpEMEHW BblOEPKKM
e  YcTaBka GbICTPOro BPEMEHU BbIAEPXKKU

2 KHonku Beepx/BHus e YcTaBKa TOKa KOPOTKOTO 3aMblKaHWS! 1 BbIAEPXKI BPEMEHM

Mode / Reset (Pexum / e YcTaBKa MrHOBEHHOrO cpabaTbiBaHUs
C6poc) o [epeknioueHue nHgopmaLmm, oTobpaxaemMble Ha XKK-gucnnee

e  BbiBog nHdopmaumm 06 oTKNIOYEHMM MOCTE ONepaLmmn OTKMIYEHUS
Ha nepeaHen naHenu anekTpoHHoro pacuenuTtensa ETU pacnonoxeHsl aAse
PYYKM PETYNMPOBKM.
VM1 MOXHO perynupoBaTb JOMTyo U ObICTPYIO BbIAEPXKKY cpabaTbiBaHUS
KOMMYTaLMOHHOrO annapaTa, HaCTPOVK/ BbIOEPXKKA UMEIOT
hbMKCUPOBaHHbIE 3HAYEHUSI.
(CmoTpuTe pasgen «3awwmTar)
YcTaBka Ir [onroBpeMeHHoM 3almnThbI

3 Pyuku perynuposku e  3Bawwurta obopygoBaHusa OT Neperpysku
e  /3amepeHne ncTuHHOro cpeaHekBagpaTuyHoro (3cpdekTMBHOrO)

3Ha4YeHus
YcTaBka Isd kpaTKOBpeMEHHON 3aLlLnThl
. 3awuta o6opygoBaHUSA OT KOPOTKOrO 3aMblKaHUs
. M3amepeHne MCTUHHOIO cpeaHekBaapaTUYHOro (3hpeKTMBHOrO)
3HayeHust
4 CeeToamoabl COCTOSIHUS MmetoTcst Tpu cBETOAMOAA COCTOSIHUS.

. RUN (Pa6ota): OnekTpoHHekIn pacuenutens ETU HaxoguTcsa B
paboyem coctosHmu. (250 A n menbLue: 30% In, npoyee: 15% In)

e Trip (OtkntoyeHune): Onepauus oTknoveHus. Ceetoanos ceetuTcs,
€eCnun anekTPoHHbIN pacuenutenb ETU HaxoguTca B paboyem
cocTosiHuM nocne pasmbikaHus ABJIK. MNMpoBepbTe cocTosdHME
CBETOAMOAA M BBIKIIOYNTE ero Haxxatuem kHonku Battery check / Reset
(MpoBepka anemeHTa nutaHus / Cépoc).

e Alarm (Curnanusauwms): Muraet (korga | > 0,9 Ir), cBeTutcsa (korga | >
1,11r)
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KOHTpOmbHbIV pasbem Ansi NPoOBEpPKU paboTbl SNEKTPOHHOIO
pacuenutena ETU.

5 KoHTpOnbHbIN pasbem HononHuteneHasa nHdopmaLumsa npysefeHa B pyKoBoACTBE Mo
KOMMMEKTY Ansi NPOBEPKMU.

XKK-gncnnen nokasbiBaeT TOK W HANpPsKEHWE Harpysku 1
nHcopmaumio o ob yctaskax pene.

6 KK-gucnnen OT1obpaxaeMbll aKpaH MOXHO U3MEHSATb C MOMOLLIbKO KHOMOK
Beepx / BHu3

1.4. WCTOYHMK NUTAHUA 3NeKTpOHHoro pacuenutens ETU

Bce mogenn anekTpoHHbIx pacuenutenen ETU nutatotca ot TpaHccopmatopos Toka (TT) B ABJIK HCP. B cnyyae
pacuenutens Tuna A/E Heo6xoguMOo NOAKNIOYMTL BHELLHEE HanpshKeHue NUTaHnus 4nsi MCMONb30BaHUsA
OOMONHUTENBHBLIX PYHKLNNA.

e DyHKUMA Nepeaayn gaHHbIX
o CenektmBHasa 6nokmpoBka 30H 3awwmThbl (ZSI)
e  CoxpaHeHune cobbITuIA CUCTEMbI

OneMeHT NUTaHus UCNosb3yeTcst AN AOMNONHUTENbHbLIX (PYHKUMA. SNEMEHT NUTaHus SBNSETCA OCHOBHbLIM
WCTOYHMKOM NUTaHUsi N obecrnieunmBaeT BbINOSIHEHUE CreayoLmnX YHKUMA. Cpok 3aMeHbl aieMeHTa NUTaHus
3aBUCUT OT YCIOBWIA 3KCNIlyaTauum.

e  Yacol peanbHoro BpemeHn (RTC)
e CaeToamoa curHanusaumm oTKIioYeHns

e TennoBad namsTb

NMPUMEYAHNE

OnemeHT NUTaHns ABMSETCH pacxogHbIM MaTepranom. Ero MoxHo ncnonb3oBaTth B TedeHve 6 net npu
HOpMarnbHbIX YCNOBUSAX 3KCMnyaTauun (0TAenbHO npuobpeTaemas no3nums).

1.5. XK-gucnnewn

MpoBepka nHdopmauun Ha XKK-gucnnee BO3MOXKHA TOSbKO B 3NEKTPOHHbIX pacuenutensx tuna D/A/E.
KK-gncnnen nokaseiBaeT pasHyro MHGOPMaLMIO AN KaXO0ro Tuna pacuenuTensi.

KK-gncnnen nokasbiBaeT yCTaBKM 3aLUUTbI ANeKTpoHHOro pacuenutens ETU 1 namepeHHble napameTpbl Harpysku.
e  Tun D/A: npocMOTp TOKa
e Twun E: npocmoTp Toka, HanpsXeHUs, MOLLHOCTU

Ecnv nogkntoyeH BHELWHMI UCTOYHMK NUTaHKS, MHpopMaLumio 006 ycTaBkax 3N1eMEHTOB 3aLUmUThl SNEKTPOHHOrO
pacuenuTens MOXXHO NPOCMaTpMBaTh U HAcTpauBaTb Aaxe Npu pasoMKHYTOM nonoxexun ABJIK.
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*HacTtpoiika XK-gucnnes (otcytcteyet ans tuna N)

IHaMKaTOp pexumMa HacTPOMKM ANEKTPOHHOTO
pacuenurens

MNHavkaTop pexuma naMepeHus

MHankaTop YTE€4YKM Ha 3eMIio

\HaVKaTOp BrIOKMPOBKM YCTaBOK

MHD,I/IKaTOp COCTOAHUA SANeMeHTbl NUTaHnA

IHankaTop eanHUL, U3MepeHus

|I/IH,qv|KaTop dasbl | IOTobpaxkeHne N3MEPEHHOIO 3HaYEHNsI

1.6. 3Akcnnyatauma n HacTtpownka XXK-aucnnes
MaBHbIN 3KpaH NokasbiBaeT UCTUHHOE cpeaHeKkBaapaTuyHoe (3dEKTMBHOE) 3HaYEHNE TOKa.
Nmetotcs 5 pexxumoB paboTbl XKK-gucnnes.

Monb3oBaTtenb MOXET NepeknoyaTth akpaHbl gucnnes kHonkon Mode/Reset (Pexxum/Copoc), a pexxmm HacTponku
3anemMeHTOB 3almTbl — kHonkamu Mode/Reset n Enter (Beog).

e Pexvnm oTobpaxeHnss U3MepeHHOro 3HayeHus

o  Pexwnm otobpaxeHune BpemeHu

e Pexum oTobpaxeHns CoObITUI KOPOTKOrO 3aMblkaHWS

e  Pexum oTobOpaxeHus nHhopMaLmMM O HACTPOWMKaX 3NIEMEHTOB 3aLUUThI
e  Pexvm HacTpoyku anemMeHToB 3aLuuThbI
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Pexum oTobpaxeHus
N3MepPEeHHOro 3Ha4yeHus Made
Resel T Reset
@ O
Pexum oTobpaxeHus Pexum oTtobpaxeHue
MHpopMaLIMm HacTpoek BpeMeHn

—

© B e

Pexum oTobpaxeHus
COObLITWI KOPOTKOTO

3aMblKaHUs Made
Mode a Reset
Reset

Mads
&

> 35

Pexum otobpaxeHuns
HacTpoek

(1

1.6.1. Pexxnm oToGpakeHUsi U3MepeHHOro 3HaueHus

Monb3oBaTtenb MOXET NEPENTM K MPOCMOTPY MHAOPMaLIMK O Kaxaon dase C NOMOLLbIO KHOMOK A, V.
MHdopmaums o pasax otobparkaeTcsi nocnefoBaTenbHO U NepUoaNYecK/ ¢ onpeaeneHHbIM NepMogoM BpEMEHMN.
B pacuenutene tuna E nonb3oBaTtenb MOXeT nepekntoyaTbes no MmeHio Current - Voltage - Power - Energy

(Tok - HanpspkeHue - MOLWHOCTb - QHEPrusl) ¢ MOMOLLbIO KHOMKM .

10/32



/A HYUNDAI

ELECTRIC
Mogenb| Pexum |Homep [OnucaHue
E’;\! I:] 1 MrHoBeHHOE 3Ha4eHue Toka |1 o] al=] A
w  cal
2 MrHoBeHHOe 3HayeHwue Toka |2 @ aa A
w  Col
3 MrHoBeHHOe 3HayeHwue Toka |3 =) =]

A
TIC E 5 U
4 MrHoBeHHOE 3HayeHne Toka HenTpanu IN

(4 nontoca unn ¢ TT ENCT) [T = A

. d

5 MrHoBeHHOe 3HayeHne Toka Ha 3emnio g

20
380

A D 6 MexaydasHoe (nMHenHoe) HanpsikeHne U12

7 MexaydasHoe (nMHenHoe) HanpsixkeHne U23

8 MexaydasHoe (nuHeriHoe) Hanpsxkerne U31

ol ula] v

S8 TIC 3 B B
o] WL =] T
RiA TiC 3 E U

9 dasHoe HanpsbkeHne VAN

@ 1 =TT
w ool
10 | PasHoe HanpsxkeHne V2N e

. 220

11 dasHoe HanpsxkeHne V3N =

BREET
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Mogenb| Pexum | Homep |OnucaHne

) :] 12 | O6was akTnBHas MolHoCcTb Ptot

o] aa

e 5057

13 |O6Lwas peakTBHasi MoLHocTb Qtot

™ 0O KVAR

R/A 58 T/C 193 ’

14 | O6was nonHas mMoLHocTh Stot A ao kun

wsare B3 15

15 |AkTuBHas aHeprus Ep (npocMoTp m cbpoc) ™  ba e

RIA SIB TIC , E 3.3

16 |PeaktnBHas aHeprus Eq (npocmoTp 1 cbpoc) = 80 kAR

RIA S8 TIC 183 ’

17 |MNonHas aHeprusa Es (mpocmoTp n cbpoc) = 80 WA h

wwsere £ 1

1.6.2. Pexxnm oTobpakeHust MHcpopMaLuum 0 HaCTPOMKaxX 3NIEMEHTOB 3aLlMUThbI

Monb3oBaTenbe MOXET NEPENTU K MPOCMOTPY UHPOPMALIMN O KaXK40M HACTPOWMKE C MOMOLLbIO KHOMOK A, V.
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Mogenb| Pexum |Homep |Onucanue
O |:| 1 Ir 3Ha4YeHue ycTaBku cpabaTbiBaHWs 3aWuThbl C
[0Mron BbIAEpPXKOW o aa A

Ir-
r_R.fA S/B TiC ES E

2 Ir 3HaYeHne ycraBku cpabaTbiBaHWA 3awUThbl MO
HenTpanu ¢ JoNrov BblAepXXKon (4 nomntoca unm ¢ o e
TTENCT) il A
) |
. ic5
3 |tr 3apepxka BpemeHu cpabaTbiBaHWA 3aLLmThI C
ONUTENbHON 3a4epPXXKoM Npu Toke 6 Ir [+] aa
g
g5
4 Isd 3HaueHWe ycTaBkM cpabaTbiBaHWs 3anTbI C
ObICTPOW BblaepXKKoW o aa A
e 200
R/A S/B TIC LI
5 Ir 3HaYeHne ycTaBku cpabaTbiBaHWSA 3awUTbl MO
HenTpanu ¢ 6LICTPO BblAepXKon (4 nomntoca o =
wn ¢ TT ENCT) e A -
. 500
6 |tsd 3sagepxka BpemeHu cpabaTbiBaHWe 3aLLmThbI o S
¢ GbICTPOV BblAEPXKKON
w [FF. |
e ON (BKMN): ®yHkuus 1%t akTvBHa - s
e OFF (OTKI): ®yHkums I’t HeakTUBHA
] aa
w {nH.
7 |li 3Ha4yeHne ycTaBKkM MrHOBEHHOMO P ao I
cpabatbiBaHus 3awwmThl (4 nontoca M c TT li=
ENCT) ==tk
RiA B/B T/C
o [l =] A
- iZbd
N RiA SIBTIC
8 Ig 3HaveHue ycTaBku cpabaTtbiBaHNs 3almThl OT
3aMblKaHUs1 Ha 3eMIo o =] A
=1
9 tg 3apepxka BpeMeHn cpabaTtbiBaHWs 3aLUnTbI 5

OT 3aMblKaHKsi Ha 3eMIo
e ON (BKIT): ®dyHkuus It akTsHa
e OFF (OTKI): ®yHKums I’t HeakTuBHA

o OFF. 1.

o ai=]

= HnH.
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Pexum | Pexnm Homep |Onucaxune

o c 10 |Aapec pacuenuTens
B 1~250 )

(sl =]
11 | CkopocTb Nnepedayun gaHHbIX B 6ogax

b 9.6: 9600 6uTt/cek ] (sl =]
b 19.2: 19200 6uT/cek b 38.4: 38400
6uTt/cek b

12 Tennosas 3awuta o Bag [+ (L=l
Bkn/OTkn

On/Off (Bkn/OTkn) = t h r " D ]

RiA BB TiC RiA S/B TiC

13 |ENCT (tonbko 3 nontoca)
ECon: ¢ TT ENCT

A
Enon: HeT E E D n

E 14 |ENVT (tonbko 3 nontoca)
ECon: ¢ TH ENVT o =Ls]

WV
Enon: HeT E E Dl'l'

o aoa

1.6.3. PexxnMm HacTpOMKM 3aNeMeHTOB 3alUThbl

B pexuMe npocMoTpa MHMOPMaLMK O HACTPOMKaX 3MeMEHTOB 3alLMTbl oToBpaxatoTcs 3Hadukm ¥ n ﬁ
(6noknpoeka). Ecnn nokasaH 3Ha4ok GrTOKMPOBKM, 3HAaYEHNE HAaCTPOEK HEmMb3s N3MEHUTD.

Ecnu ogHoBpemeHHO HaxaTtb kHomnkun Mode/Reset n Enter n ygepxueaTtb ux gonblue 3 ceKyHA, 3Ha40K GrTIOKMPOBKU
ncuyesaer.

3Ha4vok 6NOKMPOBKM NMOSIBUTCS CHOBA, ECIN HET HMKAKMX HaXaTbIX KHOMOK Unn HaxaTta kHonka Mode/Reset.
Monb3oBaTene MOXET NEPENTU K MPOCMOTPY UHPOPMALINK O KaXKA0N HACTPOMKE C MOMOLLbIO KHOMOK A, V.
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1.6.3.1. HacTpoikn anemeHTOB 3aWUTbI
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1
s |1g ° a 2,
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e | Muraer I \
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£1 Ig . pr— * [lnanasoH perynmpoBKu ycTaBku cpabaTbiBaHus o pe-
O :_: . 02~1xln lg= DE
i Enter .
- a_”]
6 TQCJ ° a S 7]
E: muraeT To= /Ef\ﬁh
6.1 | tg -. Bpems 3agepxku
- 0,1~0,4
O — OFF.1: 12t oTkn 0,1 cex B = -
On.4: 12t Bkn 0,4 cek _ (_g
; " T‘_:I— U n- 5
Enfer
. 21
7 T o ]
li= =
O e | MMTaET
| Ente RiA S/B TIC
JL1 |1 ~—— = [nanasoH perynmpoBku ycTaBku
= || | cpabaTbiBaHus o a
o T 15~11xIn li=
O 4P vrm ¢ ENCT
! Erter | R/A /B TIC
g IN [nanasoH perynmpoBKm1 yCTaBku 5 5
cpabaTtbiBaHUS
O OTkn-05-1-16 IN= DFF

1.6.3.2. HacTponkn nepepaym gaHHbIX

OnekTpoHHbIN pacuenuTens ETU nepenaet gaHHblie B ACY T SCADA no npotokony Modbus-RTU.
Bonee nogpobHble cBeaeHUs npveBeaeHsl B pykoBoacTee no npodunto npotokona Modbus pacuenutensa ETU.
Mpotokon: RS-485, Modbus-RTU

CrapToBbivi 6uT: 1 6UT

BuTtbl AaHHbIX: 8 BUTOB

be3 KOHTpoNsa YeTHOCTU (HEe MeHsieTCs)

CrtonoBbi BUT: 2 cTONOBLIX BUTa (HE MEHAETCS)

MpoBepka Ha ownbky: CRC

Apgpec: 1 ~ 249

CkopocTb B 60agax: 9600, 19200, 38400, 38400 6/c
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2. Agpec A/E

Vicde |
. Fresat |

o n | A0 ||

) il
8.1 : — o a =/
Q Ener | MUTaET

92 A T - appec A/E =

O o) 1~250
9.3 — o

o -

10 CkopocTb B 60gax

Na

+ | Enter

“ROo
b 9g

10.1 ° EXM
i muraer
10.2 b 9,6:9600 6/c 4
/b 19,2 : 19200 6/c ° o
O b 38.4 : 38400 6/c &
v

10.3 o aa

o b364

1.6.3.3. TennoBas 3awmTta Bkn/OTKn

Y aBTOMaTu4eckoro BblkrtovaTens B nimtom kopnyce (ABJIK) HGP ecTb ¢oyHKUMSA TEMMOBOWM MOAENW. ATa PyHKLMSA NO3BONSET
MMUTMPOBATL TEMMOBYK SHEPIUIO, KOTOpas BblAENSeTCs Npuy aKChyaTaumMmn Ha WinHe obblvHOM haskbl ANs NpegoTBpaLleHust
BOCMNIaMEHEHMS U3-3a HarpeBa 1 Ans 3awmTbl 060pynoBaHus.

Bpemsi oxnaxaeHusi paBHo 20 MUHYT [0 W NOCHEe OTKITHOYEHMS.
B HEKOTOPbIX CUTyaLMAX MOXHO OTKITHOYMTb (PyHKLUMM TENNOBOM NaMATK Ha criedytoLem 3KkpaHe HacTpOoeK .
3. TennoBas 3awuTta Bkn/OTkn (A/E)

11 Tennosas 3awuTta Bkn/ @ o F=
OTkn Ir= t h
O Enier R/A S/B TIC
11.1 Tennosas 3awuta Bkn/
= | orkn Muraet
O -
Ir=
on: Tennosas 3aluTa Bk n
@ @ off: Tennosas 3awmTa OTKN RIA S/B TIC
Vv
11.2 |Tennosas 3awwuta Bkn/: a o
OTkn ‘
& - .. OFF
RiA 5B T/IC
11.2 Tennosas 3awmTa Bkn/ o o
OTkn Ir=
o Ehr
RIAS/B TIC
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1.6.3.4. MNoakniouyeHne ENCT / ENVT

OTa PyHKUMA NpegHasHavyeHa Anst U3MEpPEHUs 1 HanpshKeHus B MPOBOAE HEWTPanu Npu NOAKMIOYEHNM NpoBoAa
HenTpanu k TpexdasHomy ABJIK.

Ons ncnone3oBanus yHkuMn ENCT HeoOxoaMMo NOAKMIYMTE NOCTaBNSEMbIN TOKOBbLIV TpaHcdopmaTop
HenTpanu NCT.

Ons namepenus HanpsbkeHns dasbl B TpexdrasHom ABJIK Heobxogumo aktnBuposaTth dyHkuuio ENCT. Ecnn oHa
He akTMBMPOBaHa, TO HanpshXeHue n3MepsieTcs Kak mexagydasHoe (NMMHenHoe).

e  OTa (hyHKUuMsa ByaeT npegocTaBneHa B OygyLiem.
1.6.3.5. UHMumManusauusa aHeprun.

V|HVILJ,I/IaJ'IVI3VIpyeTC$-I 3Ha4YeHne SHeEpPrun, HaKoMnMeHHon Jo TeKylero MoOMeHTa.

Tun E (akTMBHasi, peakTMBHasl, NosHas)

1 N @ o Aa k Wh
(?l ﬁ >3¢ RiA SIB TIC 1833

1
2 mMuraet e a 7
lwg_?
R/IASEB T/C
¥
3 |cbpoc c6poc . 2 o k Wh
e = m
RiA SIB T/C i
6 ﬂ B9 kvA h

—— [
m ﬁ RIA SIB TIC D

2. 3awumTa

& NPEAYNPEXAOEHUE

e 370 obopyaoBaHMe JOMKEH MOHTUPOBAaTb KBanMULMPOBaHHbIN CreumManucT.

e  Bce anekTpuyeckoe nuTaHme JOMKHO ObITb OTKIOYEHO Nepes Hayanom aKcnnyataumm SMeKTPOHHOro
pacuenuTtens ETU unu ero BHyTpeHHUX akceccyapos.

e [lepen nogayer HanpsKeHUsI NUTaHMSA 06593aTeNbHO NPOBEPLTE HOMUHANBHOE HanpsiKeHue.

2.1. OneKTpoHHbIN pacuenutenb ETU Tuna N
2.1.1. 3awumTa c AONron BblAEPXKKON

3agepxka BpemeHun cpabaTtbiBaHWA He perynupyeTcs, a yctaBka cpabaTbliBaHus perynupyeTtcs. Bpemsatokosas
XapakTepucTnka coaepXnT YHKUUIO TEMMOBOWN MOAENMW.
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L 3awwuTta ot neperpysku ¢ ANUTENbHON BblAEPXKKOW
Tok cpabatbiBaHust (A) Ir= MonoxeHune pyyku 04 045 05 0.56 0.63 0.7 0.8 0.9 1

perynsitopa
3apepxka Bpemenu [c] tr= HeunameHHas

1,5xIr 378
norpewHocTb +20% 6xIr 16

72xIr 11
Tennosas namsATb 20 MUHYT

TennoBasa namATb

dPyHKUMA TENMOBON NaMATY NpefHa3HaYeHa anis oCTbiBaHUsA NpoBogHuka B ABJIK (aBTOMaTtnyecknii BolknoyaTenb
B nutom kopnyce) HGP nocrne oTkntoyeHus. Bpems oxnaxaeHusa paBHo 20 MUHYTBI 40 M NOCE OTKITHOYEHMS.

& BHUMAHUE

° q)YHKLI,VIFI TEennoBon NamaTn peanmn3oBaHa C NOMOLLbIO 3fIeMeHTa NMUTaHuA. OT1a (pyHKU,VIFI OTKIIHo4aeTcAd, ecnm
ANEeMEeHT NUTaHnA BbIHYT U3 N3aennd.

e [laxe ecrnu anemMeHT NUTaHUs He yCTaHOBIEH, Ana obecrneveHnss 6e30MacHOCTU U JONIOro cpoka cryXobl
pacuenuTens ucnonb3ynTe obopygoBaHne TONMbKO Nocne oxnaxgeHusa B TedyeHme 20 MUHyT.

. OnemMeHT NuTaHua aBnaeTcs pacxoaHbIM Martepuariom. Ero MoxHO ucnonb3oBaTb B TeveHne 6 net npu
HOpMarnbHbIX YCNOBUAX 3KCnlyaTauun.

2.1.2. 3awumTa c 6bICTPON BbIAEPKKOMN

NS yHKUMM 3aLMThIl C GbICTPO BbIAEPKKOM UCTONb3YEeTCH BPEMATOKOBAs KpyBasi C HE3aBUCUMbIM UK oBpaTHO-
3aBUCMMbIM BPEMEHEM BbIEPXKKN.

YcTtaBka cpabaTtbiBaHus Isd 3agaeTca pyykon perynmpoBKY, a KOPOTKOE BPEMS BbIAEPKKM SABNAETCH HEU3MEHHbIM.
S 3awmTa ¢ 6bICTPOV BblAEPKKOM

Tok cpabaTbiBaHus [A] Isd=Irx  TNonoxeHue py4ku 1.5 2 3 4 5 6 7 8 10
norpeLuHocTb +15% perynatopa
tsd = HeunameHHas
Bpewms 3agepxku [c] BpeMs naysbl 0,08
Makc. Bpems 0,14
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2.1.3. 3awmTa MrHOBeHHOro gencTBus

OHa 3awmiaeT KOMMYTaLUMOHHYO annapaTtypy 1 pacuenuTenb OT 04eHb BOrbLUNX TOKOB KOPOTKOrO 3aMblKaHuSI.

3awuta MrHoBEHHOro AeCTBMS UMeeT He3aBMCUMOE BpeMsi cpabaTbiBaHUS NpU 3HAYeHUN Toka cpabaTbiBaHus li
6e3 BblAEPXKKN BPEMEHN.

YctaBka li onpegensieTca HOMUHaNbHbIM TokoM (In)

| MrHOBeHHas 3awwmTa

Tok cpabatbiBaHus [A] li=

norpeLuHocTb +15% In=40 A 600
In=100 A 1500
In=160 A 2400
In=250 A 3000
In=400 A 4800
In=630 A 6900
In=800 A 8800

Bpewms 3agepxku [c] MakcumansHoe Bpemsi < 0,05

2.1.4. 3awuTa nonroca HeUTpanu

TpexdasHbii aBTOMaTUYECKUIA BbIKMOYaTENb HE 3aLlMLaeT ANHUI0 HENTpanu.

Mpu 3alUMTe NUHUK HEWTPanu B YeTbIPEXMONOCHOM aBTOMaTUYECKOM BbiKMovaTene AnanasoH cpabaTtbiBaHus
3a[aeTcs Py4YKON perynmpoBKu.

3awuTa HelTpanu MoxeT cpabaTbiBaTb C A4ONITOBPEMEHHON BbIAEPXKKOW, KpaTKOBPEMEHHOW BbIAEPKKON U
MFHOBEHHO.

Tok cpabaTbiBaHWs ANS NMHAWM HEWTPany NponopumMoHaneH ycraeke cpabaTtbiBaHns ¢ 4onron Bbiaepxkon (Ir) n
ycTaBke cpabaTbiBaHUSA ¢ BbICTpow Bblaepkkon (Isd).

3HayeHne BpeMeHW 3afepkkun cpabaTbiBaHUS ANs NMMHAM HENTpanu paBHO 3aaepkke cpabaTtbiBaHUS C JOMTON
Bblaepxkon (Ir) n 3agepxkn cpabatbiBaHust ¢ GbicTpor Bblaepxkkon (Isd).

YcTaBka MFHOBEHHOTO cpabaTtbiBaHWe Ans JIMHUWM HEUTPanu paBHO OBbIYHOW yYCTaBke MIHOBEHHOMO cpabaTbiBaHUSA
(1i).
e  OFF (OTKI): JInHMa HenTpanu He 3almiLeHa.

o  0.5: JlnHMA HenTpanu sawwmLieHa yctaBkon ¢ BenuumHon 0,5 ot yctasku Ir. MoxHO 3agaTh ycTaBky
cBbiwe 16 A.

e 1:JluHuA HelTpanu 3alwmiLeHa yCTaBkon, paBHOW ycTaBke Ir.

e 1.6: JluHmna HenTpanu 3awmuieHa ycTaBkom ¢ BenmumnHon 1,6 ot yctasku Ir. OgHako B guanasoHe,
npesbiwatowmum 0,63 0T HOMUHaNBLHOTO 3HaYEHUS, NIMHUSA HEWTpanu 3alluileHa yCTaBkon, paBHOM
ycTtaBke Ir.

IN 3awmTa HewTpanu

Tok cpabatbiBaHmns IN=Ir x OFF 0.5 1 1.6

20/32



/A HYUNDAI

ELECTRIC

2.2. 3OneKTpoHHbIN pacuenutenb ETU tuna D/A/E
2.2.1. 3awumTa ¢ AONron BblAEPXKKON

KommyTaumoHHas annapaTtypa v pacuenutenb 3aliyeHbl OT Neperpysku ¢ perynupyemMbiMy YCTaBKOW
cpabaTtbiBaHUS 1 BpeMeHeM 3afepxXKu. YCTaBky cpabaTbiBaHMA MOXHO TOYHO HAacTpouTb ¢ warom 1 A.

[ns BpemeHu JONron BelAEPXKKM NPUMEHSIeTCA obpaTHO-3aBUCMasi BPEMSTOKOBAS KpMBasi v UCMONb3yeTcs
dyHKUMA TENNoBON MOAEMNMW.

L 3awuTta oT neperpysku ¢ AnNUTENbHON BblAEPXKKOM

Tok cpabaTbiBaHUS Ir= NonoXeHne pyykn 0.4 0.45 0.5 0.56 0.63 0.7 0.8 0.9 1
[A] perynatopa

HacTtpoika kHomnkamm war 1 A Makc. yctaBka = NOMOXeHWe pyvku perynsrtopa

Bpemsa 3agepxkn [c]  tr= HacTtponka kHonkamum 0,5 1 2 4 6 8 16

norpelHocTb +20% 1.5xIr 11,8 23,7 47,3 94,7 142 189 378
6 xIr 0,5 1 2 4 6 8 16
7.2xlIr 0,345 0,69 1,38 2,76 42 55 11

Tennosas namsiTb 20 MuHYT

TennoBas namMATb

dyHKUMA TENNOBON NAMATY NpefHa3HaYeHa Ans ocTbiBaHUA npoBoaHuka B ABJIK (aBTOMaTnyecknii BolknoyaTenb

B nutom kopnyce) HGP nocrne oTknoueHusa. Bpemsa oxnaxaeHusa pasHo 20 MUHYT 40 U NOCNE OTKMOYEHNS.

A BHUMAHUE

3MIEMEHT NUTaHWS BbIHYT U3 U3genus.
e [laxe ecrnu anemMeHT NUTaHUsA He yCTaHOBIEH, Ana obecrneveHnss 6€30MacHOCTU U OONTOro Cpoka CryXobl
pacuenutens ucnonb3ynte obopygoBaHne TONbKO nocne oxnaxaeHusa B TedeHne 20 MUHyT.

. OneMeHT NuTaHnsa aBnaeTcs pacxoaHbIM MaTtepuarnom. Ero MmoxHO ucnonb3oBaTb B TeveHne 6 net npu
HOpMarbHbIX YCINOBUAX 3KCnlyaTauun.

e  dyHKUMA TENNOBOW NAMATM peanu3oBaHa C NOMOLLBIO ANeMeHTa NUTaHus. ATa OyHKLNS OTKIIOYaeTCs, ecnum

2.2.2. 3awumTa ¢ 6bLICTPON BbIAEPKKOMN

Ons dyHKUMKU 3aWwmnThl C BLICTPON BbIAEPXKKOW MCNONb3YEeTCH BPEMATOKOBAs KpMBasi C HE3aBUCUMbIM UM obpaTHO-

3aBucuMbIM (12t) BpemeHeM Bblaepkkn. MoXHO oTperynmpoBaTth yCTaBKy cpabaTbiBaHWs C MOMOLLLIO pyyek
peryrnvpoBKu Ha nepeaHen NaHenu, a KHOMKWU UCMOomb3YTCA AN HACTPONKN BPeMEHU 3a0ePXKKU.

S BawmTa c 6eicTpon

BbIAEPXKKON
Tok cpabaTtbiBaHus [A] Isd=Ir x nonoxeHwe pyyku 1.5 2 3 4 5 6 7 8 10
perynstopa
norpeLuHocTb +15%
Bpems 3apgepxkn [c] tsd= Hactpoiika I?OFF 0,1 0,2 0,3 0,4
KHOMKamu
I?°ON 0,1 0,2 0,3 0,4
Bpemsi nay3bl 0,08 0,14 0,23 0,35
Makc. Bpemsi 0,14 0,2 0,32 0,5
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2.2.3. 3awmTa MrHOBeHHOro gencTeus

KommyTaumoHHas annapatypa u pacuenuternb 3aLiyieHbl 0T O4eHb DOMbLUNX TOKOB KOPOTKOIO 3aMbIKaHUS.
3awmTa MrHOBEHHOIO AENCTBUS UMEET He3aBUCUMOe BpeMsi cpabaTbiBaHNS NPy 3HaYeHUM Toka cpabatbiBaHus li
6e3 BblAepXKN BPEMEHMN.

| MrHOBeHHas 3almTa

Tok cpabaTtbiBaHus [A] li=In x In=40 A
MorpewHocTtb £15% HacTtporka kHomnkamm In=100 A 1.5 2 4 6 8 10 11 12 13 14 15
In=160 A
In= 250 A 1.5 2 4 6 8 10 M
Bpems 3agepxku [c] MakcMMarnbHoe Bpems <0,05

2.2.4. 3awmTa oT 3aMblKaHUA HA 3eMIo

Onsa dyHKUMKY 3auUThbl OT 3aMblKaHWUS Ha 3€MITH0 UCMOMNb3yeTCs BPEeMATOKOBas KpuBasi C HE3aBMCHMMbIM U
0bpaTHO-3aBNCMbIM BpEMEHEM BbiAEPXKKN. MOXHO HAaCTPOUTb 3HAYeHUs yCcTaBku cpabaTbiBaHus Ig U BpeMeHn
3agepXku tg kHonkamu Ha nepegHen naHenu pacuenutensa ETU.

G 3awmTa oT 3aMblkaHusi Ha 3eMIt0

Tok cpabaTtbiBaHust  Ig = In x Hactpoiika In>40 A 0,2 0,3 0,4 0,5 06 07 038 1 OTKNn
[A] KHOMKamu
norpeLHocTb +15% In=40 A 0,4 0,5 0,6 0,7 0,8 1 OTKN
Bpewms 3agepxku [c] tsd= Hactporika 120FF 0,1 0,2 0,3 0,4

KHOMKamu

120N 0,1 0,2 0,3 0,4
BpeMsi nay3bl 0,08 0,14 0,23 0,35
Makc. Bpemsi 0,14 0,2 0,32 05

2.2.5. 3awuTta nonroca HemTpanm

TpexdasHbii aBTOMaTUYECKNI BbIKMOYaTENb HE 3aLlMLAET NHUI0 HENTPanu.

Mpw 3awwmTe NMHUN HEWTPanu B YETbIPEXMOIOCHOM aBTOMAaTUYECKOM BbIKMOYaTene guanasoH cpabaTbiBaHus
3a[1aeTCs PYYKOW PerynmpoBKu.

3awmTa HerTpanu MoXeT cpabaTbiBaTb C 4ONTOBPEMEHHON BbIAEPXKKOW, KPaTKOBPEMEHHOW BbIOAEPXKKOM U
MIHOBEHHO.

Tok cpabaTtbiBaHWst 4Ns1 IMHAM HENTPanu NponopuUmnoHarneH yctaBke cpabaTbiBaHUSA C JONTON Bblgepkkown (Ir) n
ycTaBke cpabaTtbiBaHus ¢ BbicTpon Belgepxkon (Isd).

3HaveHne BpeMeHUn 3aepXxku cpabaTbiBaHUS Anst IMHAM HEWTpanu paBHO 3adepkke cpabaTbiBaHWS C JOMNTON
Bblgepkkon (Ir) n 3agepxku cpabatbiBaHnsi ¢ GbICTpon Bbigepkkon (Isd).

YcTaBka MrHOBEHHOIO cpabaTtbiBaHWe Arst IMHUN HEWTPanu paBHO OObIYHOWN yCTaBKke MIHOBEHHOMO cpabaTbiBaHWs
(1i).
e  OFF (OTKI): JInHMa HenTpanu He 3awmiLeHa.

e  0.5: JlnHna HenTpanu 3awmLieHa yctaBkon ¢ BenuumHon 0,5 ot yctaBku Ir. MoxHO 3agaTb ycTaBky
cBbiwe 16 A.
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e 1.6: JluHna HenTpanu 3alumuieHa ycTaBkom ¢ BenmunHomn 1,6 ot yctasku Ir. OgHako B ouanasoHe,
npesbiwatowmnm 0,63 0T HOMMHANBLHOTO 3HAYEHWS, IMHUSA HEWTPanM 3alluLLeHa YCTaBKoW, paBHOM

yctaBke Ir.

IN 3awmTa HewTpanu

YcraBeka

IN=Ir x

OTKN

0,5

1,6
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2.2.6.1. dnekTpoHHbIN pacuenutens ETU Tuna N

B
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2.2.6.2. OneKTpoHHbIN pacuenutenb ETU tuna D/A/E
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Bpems cpabatbiBaHusi
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3.  ®yHKUMA usmepeHus

3.1. MrHoBeHHO€e 3Ha4yeHue

OneKTpUYECKMIN TOK B Kaxkaon dase n3aMepsieTcst Kak UICTUHHOE CpefHEeKBaapaTUYHOE 3HaYEHNE.
3AnekTpoHHbIN pacuenutens ETU Tuna E namepsieT Tok n HanpshkeHve B Kaxagown dase.

e 3 nontca: NMHENHOE HanpskeHne, 4 nontoca: pasHoe HanpsikeHne

OnekTpoHHbIN pacuenutens ETU Tnna D/A/E nokasbiBaeT 3Ha4YeHUs ToKa, HaNpsiXKeHNsS N MOLLLHOCTW Ha
YKK-gucnnee Ha nepegHen naHenu.

3.2. U3mepeHMe ToKa 3aMblKaHMA Ha 3eMIo

TOK 3aMblKaHWs1 HAa 3eMJTH0 BbIMUCASIETCS MO N3MEPEHHBLIM ToKaM ha3. Tok 3amblKaHMs Ha 3eMIt0 AN KaXaoro
Tvna ABJIK BbluncnsieTca cneayowmm obpasom.

e 3nomtoca:lg=IR+IS+IC
e 4nomtoca:lg=IR+IS+IC +IN

3.3. OnekTpoHHbIN pacuenutenb ETU tuna D/A

N3mepeHune En. Jducnnen
3M. YKK-amncnnen KaHan cBsa3u
Tok dasbl R A D/A A
Tok ¢asbl S A D/A A
Tok pasbl T A D/A A
Tok HernTpanu N A D/A A
Tok 3aMblkaHWsi Ha 3EMITHO A D/A A
Makc. Tok A A
MuH. Tok A A
CpeaHuin Tok A A

3.4. JneKkTpoHHbIN pacuenutens ETU tTuna E
3.41.Tok

3HaueHne Toka hasbl He oTobOpaxkaeTcsa Ans 3-MOMCHOrO aBTOMaTUYECKOrO BhIKMoYaTens.

N3mepeHune Ea. n3am. Oucnnen

YKK-gmncnnen KaHnan cesaau
E

Tok dpasbl R

Tok ¢asbl S

Tok pasbl T
Tok HenTpanu N

mimj|m|m

Tok 3aMbIkaHMA Ha 3eMIto

Makc. Tok

MwuH. Tok

|| > P> > P

CpenHun Tok

X

[OuncbanaHc Toka kaxxaon gasbl

mmmm|m{m|m|/|m|m,;m

ES

Makc. aucbanaHc Toka
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3.4.2. HanpsixeHue

[nsa 3-nontocHOro aBTOMaTMYECKOro BbIKMYaTENS N3MEPSIETCS NTMHENHOE (MexaydasHoe) HanpskeHne. Pasa
NIMHENHOrO HaMNpPsPKEHMS HE N3MEPSIETCS.

N3mepeHne Ea. nam. Ovcnnen

KK-ancnnen KaHan cBsA3un
E
E

E

HanpsikeHne dasbl Vr / nnHenHoe HanpsixeHne Vrs

HanpspkeHne dasbl Vs / nnHenHoe HanpsxeHue Vst

HanpsxeHune dasbl Vi / nuHelHoe HanpsikeHne Vir

Makc. nmHenHoe HanpshkeHne

MwuH. nnuHenHoe HanpsbkeHne

CpenHee nN1MHeNHOe HanpshkeHue

[ncbanaHc NMHENHOrO HanpsKeHUs

W W W 0| W 0| W|w
mimim{m{mjfmj|m|m

Makc. ancbanaHc NMMHENHOro HaNPsKEHUS

3.4.3. MowHoOCTb

MOLLHOCTb BbIYMCIISIETCS C MOMOLLbLIO 2 U 3 BaTTMETPOB.
3-nontocHbii ABJIK: 2 BaTTmMeTpa
4-nontocHbin ABJIK: 3 BaTT™METpa

B meToge ¢ 2 BaTTMeTpamMu HEBO3MOXHO pacCcunTaTb MOLLHOCTb B Kaxaon dase. 3HayeHne MOLLHOCTU Kaxkaown
¢ase nokasaHo Ha aucnnee kak 0. OTobpaxaeTcst TONbKO 3Ha4YeHue obLLert MOLLHOCTM.

N3mepeHune En. uam. Oucnnen
XKK-gucnnen KaHnan cBsian
O6uwas akTMBHast MOLLHOCTb kBT E E
Obwas peakTnBHast MOLLHOCTb kBAp E E
O6Lwas nonHas MOLLHOCTb kBA E E
06w KoahPULMEHT MOLLLHOCTU E
AKTMBHast MOLLHOCTb pasbl kBT E
PeakTnBHasa MoLWHOCTb dasbl kKBAp E
[NonHas MoLwHOCTL hasbl KBA E
KoadbunumneHT moLHocTH dasbl E

3.4.4. OHeprus

Bbluncnsietcs obwas akTMBHas!, peakTMBHas 1 MNoNHasi MOLLHOCTb. QHEpPrnsi COOTBETCTBYET NoTpebnsiemolt 3a Yac
MOLLIHOCTU, ee 3Ha4YeHne OOHOBMSETCS Kaxayl cekyHAy. 3HauYeHne 3Heprm Kaxabli 4ac COXpaHSeTcs B NaMsiT
3NEKTPOHHOIO pacuenuTens.

B 3- nontocHOM aBTOMaTU4YECKOM BbIKIoYaTene SHeprust BbIMUCIAETCS C MOMOLLbIO 2 BaTTMETPOB, f 3HaueHus
aHeprum a3 oTobparkaloTcs kak Hynu. OToGpaxaeTcs TONbKO 3HaYeHue obLLeln aHepruu.

HakonneHHy sHeprno MoXHO cOpocUTb B HyIb MO KaHany CBA3W.
(CmoTpuWTE PYKOBOACTBO MO KaHary CBSA3W)
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N3mepeHune En. nam. Oucnnen
KK-gncnnen Kanan cBsi3n
O6Lwas akTMBHasi MOLLIHOCTb KBT4 E E
Ob6uwasn peakTMBHasi MOLLHOCTb KBApu E E
O6Lwas nonHas MOLLHOCTb kBA E E
AKTMBHast MOLLHOCTb pasbl KBT E
PeakTnBHasa MOLHOCTb dasbl KBAp E
MonHast MoLHOCTL hasbl KBA E
O6paTHas akTMBHast MOLLHOCTb kBTY E
dasbl
O6paTtHas peakTMBHast MOLLHOCTb KBApuy E
dasbl

3.4.5. MoTpebnsemomn Tok, NnoTpebnaemasa MOLWHOCTb

OTobpaxaeTcsa cpegHee 3Ha4YeHne, BbIYMCIIEHHOE 3a onpeaeneHHoe Bpems (MHTepBan notpebnenns). tot
MHTepBasn no ymon4aHuo HacTpoeH Ha 15 MWHYT, €ro MOXXHO HaCTpOUTb NO KaHany CBA3N.

N3mepeHune En. nam. Oncnnen
XKK-ancnnen KaHan cBsA3n

MoTpebneHue IR A E

MoTpebnenue IS A E

MoTtpebnenue IN A E

MoTpebnsemas obLias akTuBHas kBT E
MOLLIHOCTb

MoTpebnsemas obuasa peakTnBHas kKBAp E
MOLLIHOCTb

MoTpebnsemas obuwas nonHas kBA E
MOLLIHOCTb

3.5. 3Hak MowHoOCTH
Y aKTUBHOW MOLLHOCTN BO3MOXHbI 2 3HaKa, Kak NoKasaHo HUXe.
. 3Hak +: NoTpebnsemas MOLLHOCTb
e  3Hak -: BbipabaTbiBaeMasi MOLLHOCTb
3Hak peakTUBHOWM MOLLHOCTW ONpeaenseTcs cnegyowmm obpasom.

e  Ecnuv nogkntoyeHa MHOYKTUBHAsS Harpyska, TO eCTb Koraa Tok B (hase OTCTaeT OT HarnpsikeHusi, TO
aKTYBHasi MOLLHOCTb U peakTMBHas MOLLHOCTb MMEIOT OANHAKOBLIN 3HaK.

. Ecnu nogkntoyeHa eMKOCTHas Harpyska, To eCTb Korga 1ok B d)ase onepexaeT HanpsaXeHne, To
aKTMBHaA MOLLHOCTb U peakTuBHaA MOLWHOCTb UMEKT NMPOTUBOMOJI0XKHbIE 3HaKN.
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Q
‘ Q1

P<0D Q=0 FP>0 Q=0
OnepexeHue 1 OTcTaBaHue
(Bnepenu) T (3apepxka)
o
OTcraBaHue - OnepexeHue P
(3apepxka) -|- (Bnepean)

P=<0 Q=<0

Q3

P=0 Q<0

Q4

JINHMA 3NeKTPUYEeCcKoro NUTaHMs MOXET ObITb NMOAKIIOYEHA K BEPXHUM UK K HKHUM knemmam ABJTIK HGP. 3Hak mowHocTh
0ObI4YHO HacTpoeH Ha (+), Korga NUHUKM NUTaHUSA NOAKINIOYEHa K BEPXHUM KNeMmaMm, a Harpy3ka noaknoyeHa K HMKHUM
KrneMmMam, Tak YTO MOLLHOCTb NepefaeTcs CBepxy BHMU3. Ecnv NUHMSA nuTaHns nogkntoyeHa K HKHUM KneMMaMm, TO BO3MOXHO
M3MEHeHMe 3HaKa MOLHOCTY (-) ANA NpegoTBpaLLeHns nyTaHuubl. [Monb3oBaTtens MOXET M3MEHUTL 3HAK MO KaHany CBA3n

(cmMoTpuTE pyKOBOACTBO MO KaHany CBs3n).

4, CurHanusauus

Mo ymonyaHuto Bce HaCTPOMKM CUrHanNmM3aLmm OTKIHOYEHbI.

Monb3oBaTtenb MoxeT HaCTPOUTb CUTHaANM3aLuno No KaHany CBA3N.

Mpy BO3HUKHOBEHWUM OTKIMOYEHWS] MOXHO BKIMIOUMTL CBETOAMOZ CUrHanMU3aumm ¢ nomoLubto 6rnoka FAL, nocTtaBnsiemoro no
3akasy (Tonbko Ans 3NeKTPOHHOro paclienuTens Tuna E)

YCTaBKy CpaﬁaTblBaHMﬂ N BpeM4A 3aepPXKM MOXHO nNoaTBepanTb U HAaCTPOUTL MO KaHaly CBA3N.

HacTpownku HacTpoiku ycTaBku u BpeMeHu MpumevaHue Eq.
U3M.

Hactponka UVR OFF / ALARM (Otkn / CurHanusauus) OFF

3HayeHMe HaCTPONKKM ycTaBku BknoyeHus UVR 100 8o 3HayeHus HacTponkm yctaskn OVR LWar 5B B

3HayeHne HaCTPONKM yCcTaBku oTkMoyeHns UVR Ot 3HayeHus yctaBku BrtoveHusa UVR go War5B B
3Ha4yeHua yctaBku BkoyeHms OVR

3HayeHMe HacTPONKM 3agepxku BkntodeHuss UVR 1 pno 1500 Lar 1 cek cekK

3HayeHMe HacTPONKM 3agepXkn oTkntoyeHms UVR 1 no 1500 Lar 1 cek cekK

Hactponka OVR OFF / ALARM (Otkn / CyrHanusaums) OFF

3HayeHne HacTponkm yctasku BknioveHns OVR OT 3HayeHMs HaCTPOWMKWN YCTaBKWN BKIOYEHNS LWar 5B B
UVR go 1100

3HayeHne HaCcTPOMKM yCTaBku OTKMoYeHnss OVR 100 [0 3HAYeHMs HACTPOMKM YCTaBKM War5B B
BkntoyeHuss OVR

3HayeHMe HacTPOuKM 3aaepxku BkntodeHns OVR 1 no 1500 Lar 1 cek cekK

3HayeHne HaCTPONKM 3agepxkn oTknoyeHns OVR 1 go 1500 Lar 1 cek cekK

HacTponka gucbanaHca HanpsxeHus OFF / ALARM (Otkn / CurHanusaums) OFF

3HayeHVe HaCTPOIMKM YCTaBK/ BKITKOYEHMWS 2 po 30 War 1% %

ancbanaHca HanpspkeHus

3HayeHne HaCTPONKM YCTaBKM OTKIIOYEHUS 2 [0 3HAaYeHUs YCTaBKW BKITIOYEHWS War 1% %

ancbanaHca HanpspkeHust avncbanaHca HanpsbKeHUs!

3HayeHne HaCTPONKM 3a0epXKKN BKITHOYEHUS 1 po 1500 Lar 1 cek cek

ancbanaHca HanpspkeHus

3HayeHne HaCTPONKM 3a0epXKKM OTKITHYEHUS 1 no 1500 Lar 1 cek cekK

ancbanaHca HanpspkeHus
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HacTtpoiika gncbanaHca Toka OFF / ALARM (Otkn / CurHanusauus) OFF
3HayeHVe HaCTPOMKM YCTaBKM BKITKOYEHMS 5 pno 60 War 1% %
ancbanaHca Toka
3HayeHne HaCTPONKM YCTaBKM OTKIOYEHUS 5 00 3HaYeHns yCTaBKMN BKIIOYEHNS War 1% %
ancbanaHca Toka aucbanaHca HanpsbkeHus
3HayeHVe HaCTPONKM 3a0epXKKN BKITHOUYEHUS 1 po 1500 Lar 1 cek cek
aucbanaHca Toka
3HayeHMe HaCTPONKM 3a0epPXKKM OTKITYEHMs 1 no 1500 LLar 1 cek cek
aucbanaHca Toka
Hactponka UFR OFF / ALARM (Otkn / CurHanusaums) OFF
3HayeHne HacTponkm yctaBkm Bknoyenns UFR | 45 pno 3HaveHus ycraBku BkoyeHus OFR War 0,5y My
3HayeHVe HaCTPONKM YCTaBKM OTKIIOYEHUS OT 3HayeHuns ycTaBku BktoveHns UFR go LWar 0,5y, My
UFR 3Ha4eHus ycrtaBku BkoyeHns OFR
3HayeHne HaCTPONKN 3a4EepPXKKN BKITHOUEHUS 1 no 1500 LLar 1 cek cek
UFR
3HayeHne HaCTPONKM 3a0epXKKN OTKITHYEHMUS 1 po 1500 Lar 1 cek cek
UFR
Hactponka OFR OFF / ALARM (Otkn / CurHanusauusi) OFF
3HayeHve HacTponkm yctaBkum BktodeHus OFR | OT 3Ha4yeHus HAaCTPOMKMN yCTaBKM LWar 0,5y, My
BkntoyeHnsa UFR go 65
3HayeHne HaCTPONKM YCTaBKM OTKMOYEHNUS 45 no 3HayeHus yctaBku BknodeHna OFR LWar 0,5y, My
OFR
3HayeHne HaCTPONKM 3a0EepPXKKN BKITHOYEHUS 1 po 1500 Lar 1 cek cek
OFR
3HayeHMe HaCTPONKM 3a4epXKKN OTKITHYEHUS 1 no 1500 Lar 1 cek cek
OFR
5. Mouck n yctpaHeHne HeucnpaBHOCTEN
CobbITHe MpoBepka 1 MHCNEeKUMK Onepaunu
MHcnekuma kommyTHpytoLLero annapara BuayanbHbIi KOHTPOIb
MpoBepbTe, UTO NOcne MoHTaxa 06opyAOBaHNSI HE OCTANOCh HAUKAKMX | M NpoBepka
0TXOO0B (3neKTpuyeckas NpoBOAKa, MHCTPYMEHTbI, 06pe3ku, YacTulbl paboTocnocobHoCTH,
MeTanna v 1.n.) 3ameHa.

Mepepn BktoYeHEM

HomuHanbl 1 oTknoyatowwas cnocobHOCTb (yYKkasaHbl Ha NacrnopTHON
Tabnuyke)

MoeHTudpmkaumns 6rnokoB pacuenuTtenen (Tun, HoMuHan)

YcTaBku 3awmThl (Nneperpyska, KOpoTKoe 3amblkaHue 1 T.M.)
Pacuenutens Tvna N: Bu3yansHO NpoBepbTe NONOXEHUS pyyek
perynmpoBKu.

Pacuenutens Tvna D, A, E: Bu3yanbHO npoBepbTe MOMOXEHNS pyyeK
perynvpoBku 1 nokasaxus Ha XKK-gucnnee.

Okcnnyartauua

MpoBepbTe paboTOCNOCOBHOCTL 3MEKTPOHHOrO pacuenutens ETU
CeTtoaunoa Run ceeTtutcs: cabiwe 15% In (HOMUHaNbHBIN TOK)
Onsa HommnHanos 100 A n 160 A: cebiwe 30 A

[narHoctuka n pemoHT
nepcoHanom HE

lMpoBepbTe COCTOSHME anemMeHTa NUTaHns

Onsa tunos D, A, E: Bu3yanbHbIn KOHTponb Ha XKK-gucnnee
pacuenutens (cmotpute katanor ABJIK HGP — gucnnein anekTpoHHoro
pacuenuTens)

Ons Tna N: HaxxmuTe kHonky Battery check (npoBepka anemeHTa
nUTaHWs) N BU3yanbHO NPOBEPbTE BKIOYEHNE CBETOANOOO0B Ha
nepegHen naHenu (CMOTpUTE KaTtarnor — MHANKaTOPbl 3NEKTPOHHOIo
pacuenuTensi)

BI/I3yaJ'IbeII7I KOHTPOIb
N 3aMeHa

[Nocne 3ameHsbl
anemMeHTa NUTaHua

C nomoLLbto KOMMNeKTa NPOBEPKM AJ151 ANEKTPOHHOIO pacLenuTens
3apanTe gaty B pacuenuTene (CMOTPUTE PYKOBOLCTBO MO KOMMITEKTY
NMpPOBEPKM — HACTpOWKa)

MpoBepbTe Aaty Ha XKK-ancnnee anekTpoOHHOro pacuenuTens

BI/I3yaJ'IbeII7I KOHTpPOIb
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HacTpoiikn napameTpoB kaHana cBsA3un (agpec, CKOpPOCTb B | BU3yaribHbIi

bopax) KOHTPOSb U
MoakntoyanTte Tunbl A, E TOMNBKO K CETM C NPOTOKOMOM npoeepka
Modbus. paboTocnocobHocTH,
Bu3ayarnbHO NpoBepbTe HAaCTPONKM NapaMeTpoB kaHana sameHa.
Owwnbka nepegauu
NaHHBIX cBA3un Ha XK-gncnnee 3MEKTPOHHOrO pacuenuTens
(cmoTpuTe kaTanor HGP — aucnnen pacuenutens)
Mepvoa onpoca Hanuuug 3anpoca MacTepa npesbllLaeT
500 mcek (pekomeHgyeTcs) n nogaepxusaete Hebonbluve
CerMeHTbl ceTu (Makc. pacctosHue 1 kM 1 Tononoruu
LenoyKm)
CbpocbTe cBETOAMOA CUrHanM3auum oLwmbkn BM3yaribHbIN
pacuenuTens KOHTPOSb U
Haxmunte kHonky Reset (Copoc) Ha pacuenutene npoeepka uenu
Mocne oTkno4YeHns Harpyaku.

MpoBepbTe cobbITHe oTkasa Ha XKK-gucnnee pacuenutens
(cmoTpuTe kaTanor — AMCMen 3NeKTPOHHOIO
pacuenutens)
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