AVERES

NACIOPT

BoiknioyaTtenv asToMaTu4yeckue
AV POWER EKF



1. HASHAYEHUE

BeikntouaTenn aBToMatuyeckue B nutoM kopnyce Tuna AV POWER Topro-
Boit Mapkn EKF (nanee - aBTomMaTuyeckuii Boikio4aTenb) npegHasHayeHs!
[NS NPOBe/leHNst TOKa B HOPMaNlbHOM pexuMe U OTKIIYEHUS CBEPXTOKOB
Npy KOPOTKMX 3aMblKaHWAX W Meperpyskax, a TakKe s HeyacTbiX onepa-
TUBHbIX BKIOYEHUIA U OTKMIOUEHNIA 3N1eKTPUYecKuX Leneit B TpexdasHbiX
INEKTPUYECKNUX CETAX MPON3BOACTBEHHbIX MIOWAA0K, INEKTPONOACTAHLN,
pacnpeaenuTenbHbIX NYHKTOB, WWATOBOrO 31eKTpoob0opyaoBaHNs nepeMeH-
HOro TOKa C HOMUHanNbHbIM pabounm Hanpsxernem o 690 B uactoToit 50 Ny
C HOMMHaNbHbIMK TokaMu oT 16 go 1600 A.

ABToMaTnuyeckue BbIK/lOYaTENN COOTBETCTBYIOT TpeboBaHuamM
TP TC 004/2011, TP TC 020/2011 u ctanpaptos FOCT P 50030.2 2010
(M3K 60947 2:2006), FOCT IEC 60947 1 2017, FOCT IEC 60947 2 2021

CTpyKTypa ycnoBHOro 0603Ha4eHus:
AV POWER X1/Xa Xs Xe Xs EKF

O6o. TWNa aBTOMaTMYeCcKNX
BbiK/toyaTenei

Tunopa3mep aBToMaTU4eCkoro
BbIK/lOYaTens

Yucno noniocos

H HbI TOK

HomuHanbHan npeaenbHas oTkn4YalWwas
cnocobHocTb

Twn pacuenuTens 3awutel
Toproas Mapka

Tune! pacuenuteneii:

TR - TepMOMarHuTHbIN pacuenuTens;

ETU2.0 - 2neKTpOoHHbI 610K 3aWwuThbl;

ETU2.2 - 3neKTpoHHbIf 610K 3awwuThl (Tun ceasm RS485);

ETU4.0 - anexTpoHHbIit 6nok 3awmtsl KK ancnneii);

ETU4.2 - aneKTpoHHbIf 610k 3awwmThl (Tun ceasu RS485 ¢ nnankaumeii).
ETU6.0 - anekTpoHHbIf 610k 3awmtsl KK gucnneii);

ETU6.2 - aneKTpoHHbIf 610K 3awwuThl (Tun cessu RS485 ¢ nhankauueii).



AsTomaTuyeckue BbiknoyaTenn AV POWER MoryT koMmnnekToBaTbcs Ao-
NONHUTENIbHBIMKU yCTpD;ICTBaMM: He3aBUCMMbIMU pacuenuTensmun, pacue-
nuTen M MMHUManbHOro Hanps>XXeHus, A0NONHUTENIbHBIMU U aBapMﬁHb\MM
KOHTaKTaMu, py4HbIM MOBOPOTHbLIM MPUBOAOM W 3neKTpornpueodoM. [Jonon-
HUTENbHO 3NeKTPoHHble pacuenutenn ETU2.2, ETUA.2, ETU6.2 komnnek-
TYIOTCA KOMMYHWKAUWOHHbIM MoJyneM nepefayu AaHHbIX Ha CTaHAapTHble
MHd)OpMaLlMOHHbIe WWHBbI. HPM NPUMEHEHUU 3NEeKTPOHHbIX paCLleI'IMTeJ'Ieﬁ
ETU2.2, ETU4.2, ETU6.2 BO3MOXHO MoCTpoeHUe yAaneHHbIX CXeM ynpasne-
HWs 1 3awmTbl B coctaBe SCADA cucteM, Ans 3TOro npeAycMoTpeHbl pas-
SINYHbBIE MOJYAN CBSI3W U KOHBEPTOPbI MPOTOKO0B. 115 1oKanbHOro ynpas-
JIeHWH CO3[iaHbl BbIHOCHbIE MaHen NporpaMMmnpoBaHng N UHANKaUNK.
ABTOoMaTMueckue Bbiknouatenen AV POWER nocrasnsioTca 6e3 gonosHu-
TeNbHbIX akceccyapoBs, 3a UCKJKYeHUeM KOMMYHUKaAUMOHHOro Mopyns
AV-TX2, KoTopblM KoMMnekTytloTcs pacuenutenn ETU2.2 n ETU6.2. Monb3o-
BaTeslb CAMOCTOATENIbHO anoﬁpeTaeT AaHHOe OBOpY,QOBaHMe N KOMMNeKkTy-
et Bbikntoyatens AV POWER B cootBeTcTBMM € 0cobeHHOCTAMM 3alumiiae-
Moro obbekTa.

2. TEXHUWYECKUE XAPAKTEPUCTUKHU

Tabnuua 1. TexHuYeckne xapakTepUCTUKM aBTOMATUYECKNX BbIKNloaTenei
AV POWER c TepMOMarHuTHbIM pacuenurenem

MapameTpbl 3HaueHus

Tunopaamep 1 2 [ 3 [ &

Yucno nonocos 3,4
1032“20205'025' 100,125, 160, | 250,315, | o0 00

HomuHanbHbiii Tok, In (A "0 100 180, 200, 225, |400, 500, e
63, 80, 100, 250 630 800

125,160

HomyHansHoe Hanpsxenne 800 | 1000 1000

nsonauuu Ui, B

HomuhaneHoe uMnynscHoe 3

anpsixerue Uimp, kB

HomuHanbHoe pabouee HanpsxeHme ACAO0/ACE90

Ue, B

Homunanbhas npepensias |acio0g | 35 80 35 80 35 |100*| 35 | 100*
oTKAloYaWasn CNocobHOCTL

NPy KOPOTKOM 3aMbika-
Huu, leu

AC6908B 8 25 8 25 8 |30%| 8 | 30*




Mpopomkerne Tabaunupl 1

MapameTpbl 3HaueHus
Tunopasmep 1 2 3 4
Hownnaneran pabowan  rcin0g | 35 | 75 | 35 75 | 35|80 |35| 80
Hanbonbwan oTkNloYaoWan
CNOCOBHOCTb N KOPOTKOM
SaMbIKaHW, Ics AC690B| 5 10 | 55 | 125 55|15 (55| 20
Tun pacuenvTens 3awmrel TepMOMarHHTHBIiA
Kateropusi cenextugocT A
) Mexatyueckas 25000 25 000 10000 | 10000

aHococToiikocTb
(6e3 obcnyxmpa- | KOMMY- |AC400B| 10000 10000 8000 | 7000

TaLMOoH-
Hs, uksos wan  |AC690B| 5000 3000 2000 | 2000
Jnepronotpebnenue, BT 20 35 43 62

Linpuna (3P/4P) | 77/102 |92/122]105/140]105/140] 150/198 | 210/280
Fabaputribie pas- g, ;ra 130 | 155 | 165 | 165 | 257 | 275
Mepbl, MM

Tnybuna 61,5 | 79 | 73 | 905 | 103 105
[luanasoH pabounx TeMnepatyp, © C ot - 25 po + 40
Knumatuueckoe ucnonHenme VX1
W KaTeropusi pasmeLLeHms

Co cTopoHs!
Crenens nuueBolt naenn P30
3aUmTH Mo
TOCT 14254-2015  [Co croporsr
(IEC 60529:2013)  |cunosubix P00

BbIBOOB
BbicoTa Ha ypoBHeM Mopsi, M 2000
* npu noak) nuTaKLLMX p K 24,6 CHU-

xatoTcs Ha =20%

Tabnnua 2. TexHUueckne xapakTepucT1Kn aBTOMaTUYECKMX BblKoYaTenei
c AV POWER 31eKTpoHHbIM pacuenurenem

usonsiym Ui, B

MapameTpsi 3HaueHus

Tunopasmep 1 2 | 3 [ 4 5
Yueno nontocos 3.4

32,63 800,
HoMuHansHeii Tok, In (A o 250 400, 630 | 800, 1000 | 1000,1250,

100, 160

1600

HoMuHanbHoe HanpsikeHue 1000




Mpoponxenwe Tabauupl 2

NapameTpbl 3HaueHna
Tunopasvep T ] 2 [ 3 [ & 5
HoMUHanbHoe uMnynbcHoe
8 12
Hanpsxenve Uimp, kB
HomMuHanbHoe paboyee Hanpsike- AC400/AC690
nute Ue, B
HomuwansHas npenent-  |ac00 | 50 | 700+| 50 | 700*| 50 | 100* | 50 |700%| 70
Has oTKnKYaLwas cno-
cobHocTe npu KOPOTKOM |\ o400 51 10 | 30+ | 30 | 40° | 30 | 40 | 30 |40*| 25
3aMblkaHuy, lcu
Homunanenas pabosas \aciong| 50 | 75 |50 | 75 | 50 | 75 | 50 | 75 | 70
HauBonblwas oTKMKoua-
fowasi cnocobHoCTL Npu
KopoTkom sameikanm, lcs [AC670B| 10| 20 | 30 | 40 | 30 | 40 | 30 | 40 25
Tun pacuenwTens 3aumel 3NeKTPOHHBIiA
Kateropus cenektusHoctn A B
, MexaHuueckas | 25000 | 25000 | 10000 | 10000 | 10000
M3nococToitkocTs
(6e3 oBcnyxmsa- |KoMMy-|ACL00B| 10000 | 10000 | 8000 7000 3000
Hua), uuknos Taun-
onras |AC690B| 5000 | 3000 2000 2000 1000
3Hepronotpebnenue, BT 33 62 168 248 248
LWvpuwa (3P/4P)| 92/122 | 105/140 | 150/198 | 210/280 | 216/219
Fabaputrbie g 0oy 155 165 257 275 288
pasmepsbl, MM
Tny6una 79 90,5 103 105 155
[vanason paouux Temneparyp, ° C o7 - 50 + 40
Knumatuueckoe ucnonHenme VX
W KaTeropus pasmelleHus
Co cTopoHbI
CreneH nuesoit 1P30
3awwTel no naHeny
TOCT 14254-2015|Co cropoms!
(IEC 60529:2013) |cunosbix P00
BbIBOJ0B
BbICOTa Ha YPOBHEM MOpSA, M 2000

* 1y NOAKNI0YEeHM MUTAKLMX [IPOBOJHUKOB K BbIBOAAM 2, 4, 6 3HAYEHUS CHU-
xatotcs Ha =20%



TepMoMarHuTHbIf pacuenutens TM

Kpwsan saumtsl

Puc. 1. TepmomarHuTHbIi pacuenntens TR

Tabnuua 3. XapakTepucTuku Tenaosoro pacuenutens

Bpems oTknlouenus (TeMnepatypa
M OKpy)Xatowero Bo3ayxa + 40 °C)

Tok MomeH-
TankHoro

Tox (A 1.05In (xonopHsiii) Bpe- | 1.3In (ropsuuii) Bpems | OTKIlOYeHUs (A)
M$l He OTKIIIOYEHHs! OTKIIOUEHNS
In<63 >1vaca <1uac
10In + 20%
63<In<800 2 yacos <2 vaca

Tabnuua 4. KoadpduumeHT yueTa AMINEKTPUYECKONM MPOYHOCTM Koprnyca
B 3aBUCUMOCTH OT BbICOTbI HAaf, YpOBHEM MOps

MapameTpbl Benuuuna

BbicoTa HaA ypoBHeM Mops, M 2000 | 2500 | 3000 | 4000 | 5000
B " 3000 | 3000 | 2500 | 2200 | 2000
vacToTsl, B

Hanpsxenve nsonaunn, B 800 800 700 600 500
MakcumanbHoe paboyee Hanpsxehue, B 690 690 600 500 440
KoppexTipylowit KoaapuueHT ] ] 086 | 072 | 043
KOMMYTaLMOHHOI cnocobHOCTM

KoadpuumeHT koppekumm paboyero Toka 1 1 0,95 0,95 0.9




Tabnuua 5. KoapduumeHT KoppekLmm no okpyxatlei TeMmnepaType

Tunopasmep +40°C +45°C +50 °C +55°C +60°C

1

1,0xIin 0,94 xIn 0,88 xIn 0,81 xIn 0,74 xIn

1,0xIn 0,96 xIn 0,91 xIn 0,85 xIn 0,78 xIn

1,0 xin 0,97 xIn 0,94 xIn 0,90 xIn 0,86 xIn

2
3
4

1,0xin 0,97 xIn 0,94 xIn 0,90 xIn 0,86 xIn

Tabnuua 6. 3nekTpoHHbIE paclenuTen

Mopent ETU20 | ETU22 ‘ ETU4O | ETU42 |ETU6.0 ‘ ETU6.2
pacuenurens
3aluTa OT Neperpy3K, HACTPO/iKa BPEMEHM 3afiepXK/ CpaBaTbIBaHHs!
OT Neperpysku.
Tokosan 3aLMTa OT KOPOTKOF 3aMbIKAHUA, HACTPOAKA BPEMEHN 3afiEpXKN
3awmTa cpabaTbiBaHUs OT KOPOTKOTO 3aMblKaHMS.

MrHOBEHHAS 3aLLMTa OT KOPOTKOFO 3aMbIKaHMs..
3awwTa 0T yTeuku Ha semnio (onyus)

Lpyrie sus!

CurHanusaums neperpysku He cpabateisaet (no 3anpocy). 3awmra
neiitpanm (onums).

3aUmTH Bauwwmra ot nepekoca ¢as (no 3anpocy)
Nvcnne CeeTopvnoaHas Lmdposoii ancnnei.
nHAMKaUMA WHauKaums HencnpasHOCTH.
Mpotokon MpoTokon MpoTokon
cesian: ceszm: cessn
Casan Modbus- Modbus- Modbus-
RTU. RTU. RTU.
WHTepdeiic: Wnutepdeiic: Nutepdeiic
RS-485. RS-485. RS-485.
MNapametp
3anpoc 3anpoca, nouck
HevcnpasHocTeit
DyHKUNS DyHKUMOHaNbHbIE UCNbITaHWs. CaMoanarHocT1ka.




AVPOWER-1 ETU 20/22

MCU PAL OVER

Puc. 2. 3nekTpoHHbIil pacuenutens ETU2.0/ETU2.2 AV POWER-1, AV POWER-2

1. MCU - WUnpukaTtop paboTsi
PAL - WHankaTop npeaaBapuiiHoi neperpysku/ HemcnpasHocTH
OVER - MnaukaTop neperpysku
2. TEST nopT TecTpoBaHus: NpoBepKa KOHTposiepa.
3. YcraBka Toka lsd.
4.YcTaBka MrHOBEHHOrO Toka li.
5. YcTaBKa Toka TennoBoit 3awuTsl Ir.
6. YcTaBka BpeMeHM 3a1epXKKkn 0TKI0YEHUS N0 TOKy neperpy3ku.
7. YcTaBka BpeMeHM 3aepXKKn OTKI0YEHUS N0 TOKY KOPOTKOTO 3aMblKaHWs.

8.YcTaHoBKa NpeABapUTENbHOM CUTHANM3aLMI/3aWNTbI OT TOKOB yTeUKH
Ha semnio Ip/lg.



AV POWER-3
AV POWER-4 ETU 2.0/2.2

Puc. 3. 9nekTpoHHbIil pacuenutens ETU2.0/ETU2.2 AV POWER-3, AV POWER-4

1. MCU - 3eneHblit LBET BKAIOYEHWE NUTAHUS pacLenuTens
PAL - UHpykaTop NpessapuTenbHoii neperpy3ku/MHAMKaTop HEUCNpaBHOCTH:
* XXenTbiii MUTalOLLWiA CBET, €CAN NUKOBbIA PpakTUuecknit Tok I2Ip
* XenTblh nocToAHHbIN cBeT, ecnm |> 1.12Ir
WHankaTop neperpysku:
OVER: kpacHblit NocTosIHHbIN, [21r * 112%
90%: >kenTbii NoCTOAHHBIR, I21r * 90%
80%: 3eneHblit MoCToAHHbIN, [2Ir * 80%
70%: 3eneHbli NnocToaHHbIN, I21r * 70%
60%: 3eneHblit noCToAHHbI, |>Ir * 60%
50%: 3e1eHbln NOCTOAHHBIN, |21 * 50%
YcTaBka Toka TenaoBoM 3awmThi Ir.
YcraBka Toka Isd.
YcTaBKka MrHoBeHHoOro Toka li.
YcTaBka BpeMeHu 3afiepXKku OTK/IOYEHIUS MO TOKY neperpysku.
YcTaBKka BpeMeHu 3aepKki OTK/TIOYEHSA M0 TOKY KOPOTKOr0 3aMblKaHUs.

N o ~wN

YcTaHoBKa NpeABapuTeNbHON CUrHANN3aLmMm/3aluTbl OT TOKOB yTeukM Ha
semnio Ip/lg.
TEST nopT TecTMpoBaHus: NpoBepka KOHTposnepa.

©



Tabnuua 7. 3awuTa oT neperpyskun

YcTaBku Toka oTKAI0-

YeHnst no neperpyske (0,4;0,5;0,6;0,7; 0,8; 0,9; 1,0)xIn + OFF
Ir+10%
3nexTpu-
yeckuin Bpems peitctens
Tok
<1.05Ir B Teyenuu 2 yacos pabota 6e3 oTkn04eHNs
1.3Ir OTkNloYeHWe B TeYeHne 0fHOro Yaca paboTbl
aha- YcTamoska
yeHne Koagou-
. | umenHTa 3 4 6 8 [ 10|12 ]16]18 OFF
HacTPON™ | gpemenn, tr,
ku DIP o
Bpems yen. ea
cpabarbi- Bpews cpa-
BaHuA I1=1,5Ir 6aTbiBaHMS, 48 | 64 | 96 | 728|160 (192|256 | 288
tr, cek
Bpewms cpa- Curna-
T, 1=2Ir 6aTbiBaHMS, 27 | 36 | 54 | 72 | 90 | 108|144 | 162 m3a-
tr, cex uwsa
He
Bpems cpa- cpaba-
1=61r 6atbisakms, | 3 | 4 | 6 | 8 | 10 [ 12 | 16 | 18 | rugaer
tr, cek
Bpems cpa-
1=7Ir 6aTbiBanus, [2.08|2.77|4.17|5.55|6.94|8.33|11.1{12.5
tr, cex

Tabnuua 8. 3awmTa oT KOPOTKOTO 3aMblKaHUS C BbIAEPXKKOW BpEMEHN

Suauenmetoka 2: 2.5 3: 4; 5 6; 8; 10)xIr + OFF

oTkniovenus |+ 10%

Bpemn

cpabatbiBahna | I <l<1.51 3asucuMocTs 17T, =151 )%,

t,+15%

Bpewms y"“:‘a apawent |01 0.2 03 0.4

cpabatbisanmg | 1.51_<I<li e

» Aonyctumoe £003 | £004 | £006 | £008
OTKNIOHEHMe, cek




Tabnuua 9. MrHoBeHHas 3alyMTa 0T KOPOTKOrO 3aMblKaHUs

[ Pabounii Tok yerasku i + 15% [ (2:3: 4; 6: 8 10; 12; 14)xIn + OFF

[ Brews omcniouenns ti, cex ‘ 0.05

Tabnuua 10. 3awmTa OT TOKa yTEUYKM Ha 3eMJI0

YcTaBKa Toka yTeuku
Ha 3emnio Ig, + 10%

(0,2;0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1)In + OFF

XapaktepucTukm
cpabaTbiBaHus

1<0.91g He oTkniouaeT; I21.11g oTknioueHme

Bpems
cpabaTbiBaHus tg

Bpewn cpabarwisanws, cec. | 01 | 02 | 03 | 04

\ \
Jlonyctumoe oTknoHeHue, cek ‘ +0,03 ‘ +0,04 ‘ +0,06 ‘ +0,08

Tabnuua 11. NpepBapuTenbHoe NpeaynpexaeHne o neperpyske

‘Ycﬁnoska Toka Ip

‘ (0,6;0,7; 0,75; 0,8; 0,85; 0,9; 0,95; 1,0)xIr

[ Pabouue xaparrepucturn | curvannaauns mexay 0.9x1p — 1.1xlp

ﬂﬂﬂ TPEXnoJIloCHOro NCNOSTHEHUS, d)yHKLI'IAﬂ CUrHanusauunu npensapuTesb-
HOro NpeAynpexaeHus o neperpyske BxoauT B 6a3oBbii KoMnaekT. [ns ye-
TbIPEeXnostOCHOro UCMONTHEHUS, ¢yHKLI'Mﬂ 3alUMThl OT TOKOB YyTEYKU Ha 3eMt0
BX0AWT B 6a30Bblil KOMMAEKT NocTaBku. 3aBoackue HacTpoiku Ip = 0.91r.

Tabnuua 12. ETU-2.0 / ETU-2.2. 3aBoackne HacTpoku

Sawwra ot ceepx Toka

3awyTHbIe XapaKTEPUCTUKM Mpumeyanns
YcTaska Toka Ir 1,0xIn

3awwTa ot neperpy3ok
YcTaska BpeMeHM 3aaepxKi tr 18s Mpw | = 6Ir
Ycraska Toka Isd 6xlr

Ycraska spemen 3anepkintsd | 0,1xs | Mpw 1.5Isdsl <li

Tokos K3

3alnTa OT MrHOBEHHbIX

Ycraska Toka li 10xIn

Ha 3eMII0

3auywTa ot Toko yreuku | YCTaBKa ToKa yTeuky Ha semnio Ig | 0,6xIn

YcTaska BpeMeHM 3aaepXKi tg 0,4s
MpepnsaputensHas YcraBka Toka npeABapuTesbHoi

peasap peasap 09xIr | 3apepxka 04s
curHanM3aLus curnanu3aumm Ip




3neKTpPoHHbIN pacuenutens ETU4.0/ETU4.2

(4]
J@U
° °

AVPOWER 2

AVPOWER-3
AVPOWER-S ETUS0/62 ?

o o
Puc. 4. InekTpoHHbIl pacuenntens ETU4.0/ETU4.2

1. TEST nopT TecTupoBaHus.
2. MCU - UHavnkaTop paboTsl

PAL - UnawnkaTop npeaasapuiiHon neperpysku/ HeucnpasHoCTH

OVER - MnpukaTtop neperpysku
3. XK-gncnnen.
4. Knasnwu: «OtmeHa/Hasap»; «BHus/®nun»; «Yeennyenne/Ctpanuua»;
«Hactpotika/MoaTBEpAUTL»

Bbifop noameHio B raBHOM MeHH0.

BiGop napameTpa 8 noameHio.
W3meHenue napameTpa.

Buifop Tekywero MeHto.
K Mepexoz Ha noameHH0.
o MoaTeepxaeHue 3HaueHna
BbIGPAHHOTO NapameTpa.

BoaspaT K npeAbiayLiemMy MeHk.
Bo3BpaT K npezblayLemy BACK
3HaYeHMI0 BLIGPAHHOrO NapameTpa.

Bbifop noameHio B raBHOM MeHHo.
BiGop napameTpa 8 noamekio.
Wamenenve napametpa.

12



3neKTpPoHHbIN pacuenutens ETU6.0/ETU6.2

AVPOWER2

(4]
ﬂuﬁ
6 ° °

Puc. 5. InekTpoHHbIl pacuenntens ETU6.0/ETU6.2

1. TEST nopt TecTupoBaHus.
2. MCU - UHavnkaTop paboTsl

PAL - WHawnkaTop npeasapuiiHoin neperpysku/ HeucnpasHoCTH

OVER - MnpukaTop neperpysku
3. XK-gucnnen.
4, Knasnwn: «Otmena/Hasap»; «BHna/®nun»; «Yeennyenne/CTpaHuua»;
«Hactpotika/MoaTBepAUTL»

Bbifop noameHio B raBHOM MeHH0.

BiGop napameTpa 8 noameHio.
W3meHenue napameTpa.

Buifop Tekywero MeHto.
K Mepexoz Ha noameHH0.
o MoaTeepxaeHue 3HaueHna
BbIGPAHHOTO NapameTpa.

BoaspaT K npeAbiayLiemMy MeHk.
Bo3BpaT K npezblayLemy BACK
3HaYeHMI0 BLIGPAHHOrO NapameTpa.

Bbifop noameHio B raBHOM MeHHo.
BiGop napameTpa 8 noamekio.
Wamenenve napametpa.

13



Tabnuua 13. 3awuTa oT neperpyskun

YcTaBKi TOKa OTK0YEHNS .
g (0,4~ 1,0)xIn + OFF MunumansHbiii war 1A
no neperpyske Ir + 10%
3nexTpuseckuii .
Bpems peiicTaus
ToK
Bpers 1.051 B 2 fora 6
cpabateisanms | <1-05I" TeyeHum 2 yacos pabota 6e3 oTkOYEHNS
1) 1.3Ir OTknioyeHme B TeueHue ofHOro Yaca pabotbi
[LIA]
To=34 P
F MuHUManbHbIA Wwar
6.0Ir YcTaHoBKa BpeMeHu, cek
1cek
10 My + OFF (c6poc
Tennosas namsTe npY OTKIIOYEHUM ON/OFF
nuTaHus)

Tabnuua 14. 3awWwmTta 0T KOPOTKOrO 3aMbIKaHNA C BbIAEPXKON BpeMeHN

3HaueHue Toka oTKNIoYeHNs
I, 10% (2~10)xIr + OFF
Bpems
cpabarbiganua |1 <I<1.5], |  3asucumocts 17T =(1.51, )2,
t,,+20%
Yctaska BpemMeHn -
Bpems 1, cex 0,05-1 (MunumanbHbiit war 0,05 cek)
cpabatbisanmns | 1.51 <l<li
t, Llonyctumoe £ 15%
OTKJIOHEHNE, CeK =
Tennosan nawsT 5 k. [oxcer B ON/OFF
otkniouena)

Tabnuua 15. MrHoBeHHas 3aluTa oT KOPOTKOro 3aMblKaHUS

Pabouuit Tok ycTasku li + 15%

(2-14)xIn + OFF (MurumansHbiit war 1A)

Bpems otknioyeHus ti, cek

0.05

Tabnuua 16. 3awwmTa oT ToKa yTeUKM Ha 3eM0

YcTaBka Toka yTeuku Ha semnio lg, £ 10%

(0,2~ 1)xIn + OFF (MuHnManeHsii war 1A)

XapaktepucTik cpabaTsisanus

1<0.91g He oTkniouzeT; I>1.11g oTkniouenme

Bpewms cpabaTbisanis tg

0.1c ~ 0.85 + curHanusauus
(MvHMManbHBIA war 0.1 cex)




Tabnuua 17. NpeasaputensHoe npeaynpexaeHue o neperpyske

YcTaHoBka Toka Ip

(0,6;0,7: 0,75; 0,8; 0,85; 0,9; 0,95; 1,0)xIr

Pabouue xapakTepucTikm

Curnanusauus mexay 0.9xIp — 1.1xIp

Bpems sapepxkn 0.1~ 1

0 cex

Tok accumeTpun

30-70%

{Imax-Imin/Imax*100%} < Hukakux aeiicTenit

¢ 3agepxKoii 10 cex

{(lmax-Imin)/Imax* 100%} > u Imax> Ir pacuennetne

Tabnuua 18. ETU-6.0/ETU-6.2. 3aBoackue HacTponku

3awmTa ot caepx Toka

3awmTHbIe XapaKTepUCTUKKU Mpumeyanus
Ycraska Toka Ir 1,0xIn

BaluuTa oT neperpy3ok
YcTasKa BpeMeHin 3aaepxKKy tr 18s Korga | = 6Ir
Ycraska Toka Isd 6xlr

Yeraska spemenn sapepxkn tsd | 0,1xs

Korga 1.5lsdsl <li

3alnTa T MrHOBEHHbIX
Tokos K3

YcTaska Toka li 10xIn

3aluTa oT TOKOB yTeuku

Yeraka Toka yTeukw Ha 3emnio g | 0,6xIn

Ha 3eMIIi0

YeTaska spemeni 3anepkn tg 04s

MpensaputensHas
curHanusaums

YeTaska Toka MpeABapUTENbHOi

0,9xIr
curHanusaumuu lp

3apepxka 0,45

TOKDBPEMEHHbIe XapaKTepucTUKN aBTOMaTU4YeCKuUX BblK/loyaTenen

POWER-1

MpuMeyaHme:
ycTaBka Toka
OTK/IIOYEHUS
no K3, Ha
HOMUHATBI

o 50A
BKIIOUNTENBHO,
pasHa 500A
+20%




POWER-2

POWER-3

POWER-4

Puc. 7. TokoBpeMeHHble xapakTepuCTUKM aBTOMaTUYeCKUX Bbik/loyaTenei
C TEPMOMarHWUTHbLIM pacLienuTenem
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OneKTPOHHbIN pacuennTens

o000

o0 [

Puc. 8. TokoBpeMeHHble XapakTepucTuki aBToMaTUYecknx BelkloyaTenei
C 3N1eKTPOHHbIM pacuenuTenem



3. 060PYIOBAHUE CBA3U
Beikntouatenn AV POWER c anekTpoHHbIM pacuenutenem ETU MoryT 6biTb
Oﬁbe[J,MHeHbl B KOMMYHUKaUMOHHYIO CeTb.

WMeloTcs AONONHATENbHbBIE MOAYAN NS KOHBEPTALMM B pa3/inyHble NpoTo-
konbl, MODBUS 8 Profibus, DP.

Puc. 9. O6beanHeHe aBTOMaTUYECKUX BbIKIKOHATENEN B KOMMYHUKALMOHHYIO CETb

Boiknouatens AV POWER c anektpoHHbiM pacuenutenem ETU moxeT pabo-
TaTb C KOMMYHUKALMOHHBIM NHTepdeiicoM, nHTepdeiicom ceasn MODBUS.
Boikniouatens AV POWER c¢ anekTpoHHbIM pacuenutenem ETU BHe cetn
MoXeT bbiTb nogkatoueH K gucnneto AV-CM, KoTopblii nokasbiBaeT Teky-
wve 3HayeHns paboyero Toka BbIKOYATEN U UHGOPMALMIO O NPUYMHAX
OTKIIOYEHUS.

Beikntouatens AV POWER c anekTpoHHbIM pacuenutenem ETU MoxeT bbiTb
ucnonb3osaH Ana paboTbl B ceTh rpynnoBoii ceasn. OH MoXeT bbiTb noakio-
UeH HeMoCcpPeACTBEHHO K COOTBETCTBYIOLLIEA MONEBOM WMHE, C Pa3NyHbIMK
npoToKonaMn nonesbIx WuH. Mo xenaxuio 3akasynka MoxeT BbiTb Ncnonb-
30BaH npoTokon ST-DP.

Mopynb npeobpasosanus AV-DP ocyuiecTnseT npeobpasoBaHne npoToko-
na ST-DP 8 MODBUS, a 3ateM npucoefnHsieTcs K WHE AaHHbIX.

Mpu HacTpoiike NapaMeTpoB Yepes NHTepdeiic cBA3Mu, MOAYb CBA3N obna-
naeT 6onee BbICOKMM NPUOPUTETOM.
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4. TABAPUTHbBIE PASMEPDI

Mexa3Hbie neperopoaku

Puc. 10. Fabaputhbie pasmepsl AV POWER-1 (2) (3) (4)
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BbiBogb!

POWER-1~3 POWER-4

,r B4 —=
v =

A0 |

2, @d

CeyeHue NpoBOAHKUKA

YCTaHOBOYHbIE pa3mepsbl

~Fle - R
2w F2m =
) {
2 A i {m \_
ENA
RN
4042 1
o

40d2

Puc. 11. MNpucoesnHnTenbHble pasMepsbl

Tabnuua 19. Pasmepbl AT-A12

Mopens | A1 | A2 | A3 | A4 | A5 | A6 | A7| A8 | A9 | AT0 | AT1[ A12
.'F;Wem 65 | 130 | 50 | 209|297 |29.5|545| 111 | 116 [ 158 13 | 7
Power-1

ETU, 775 | 155 | 50 | 225|426 | 28 |58 | 132 | 137 [17.8| 13 | 85
TROKA

Power-2 | 825 | 165 | 80 | 21 |475|285 ] 62| 143 | 144 [205] 24 | 10
Power3 | 1285 | 257 [105,8] 35,2 | 825 | 51 |109| 194 | 228 [ 285 | 30 | 13
Power-4 | 137,5 | 275 | 110 | 37,9 [ 818 51 |102] 243 | 243 | 29 | 45 | 13
Power-5 | 143,75287,5] 107 | - [ 130 | - [189] 224 [2585] 30 | 50 [ 155
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Tabnuua 20. Pasmepsl B-B4, C1-C5

Mopenb B B1 B2 B3 B4 c1 c2 c3 C4 c5
Power-1TR 25 77 245 | 102 18 56 61 81,5 18 55
Power-1

ETU, 30 92 285 | 122 18 72 79 101 235 73
TR8OKA

Power-2 35 105 | 32,6 | 140 | 245 66 73 99.5 24,6 65
Power 3 48 | 150 58 198 32 94,5 | 103 | 1515 26 93
Power-4 70 | 210 | 61,5 | 280 46 97 105 156,5 25 93
Power-5 70 | 216 75 - 51 137 | 158 232 32,5 -

Tabnuua 21. Pasmepsl E1-E2, F1-F3, d1-d2

Mopens E1 E2 F1 F2 F3 d1 d2
Power-1TR 55,5 m 25 12,5 50 65 4
Power-1

ETU, 66 132 30 15 60 65 45
TR8OKA

Power-2 71,5 143 35 17,5 70 85 45
Power 3 97 194 48 24 96 n 7
Power-4 1215 243 70 35 70 9 7
Power-5 - 224 70 - - M10 65

5. TUNOBAA KOMMNJIEKTALMUA

Boiknouatens AV POWER nocTtaBnsietcs B MHAMBWAYanbHOI ynakoBke, BCS
noKyMeHTauus foctynHa no QR-kody Ha BKNadbile / Ha BHYTPeHHel cTo-
pOHe ynakoBKy.

6. 0COBEHHOCTU 3KCMAYATALUU U MOHTAXKA

MoHTax n nyck yCTpOIZCTEa B 3KCnayaTauuto A0/DKEH NPON3BOAUTL TONTBKO
KBanUGUUMpOBaHHbI nepcoHan. Mepep yctaHoBKo HeobXxoanMo ybeanTb-
CH B OTCYTCTBUWN BHELIHUX I'IOBpe)K/ZleHMIZ.

[na aBTomMaTueckux Boikioyatesnein AV POWER-1/3 TR 80kA Heobxoanmo
MCnonb30BaTh akceccyapbl € NOMeTKoMn «ansa ETU».

Mpubop npeaHasHayeH A5 KOMMYTaUUW anloMUHUEBbLIM U MeiHbIM NPOBO-
AO0M. ﬂpVI 3TOM He jonyckaeTca oAHOBpeMeHHOoe npucoegnHeHne K oqgHOMY
3aXMMY ME/IHbIX 1 allOMUHNEBbLIX NPOBOJHNKOB

MuHWManbHble AO0NYCTUMbIE 30Hbl besonacHocTn A0 aBTOMATU4eCckKoro Bbl-
KnoyaTens.
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Puc. 12. MUuHMManbHble AONYyCTUMbIE 30HbI Gesonacnocm [0 aBTOMaTU4eckoro

Al: BepxHee paccTosiHve 0 NPOBOAALLMX NOBEPXHOCTEN (B TOM uncne WuH
3a3emneHus).

A2: BepxHee paccTosiHMe 0 HEMPOBOASLLMX MOBEPXHOCTEA.
A3: HuxHee pacCTosiHMe OT KeMMbl BbIK/IOYATENA [0 HUXKHEN NOBEpPXHO-

cTU.

B1:PaccTosiHne oTaBTOMaTMYECKOr0 BbIK/TIOYaTENS 10 H0KOBO NOBEPXHOCTH

QAN

A3

///////////

BbIK/lOYaTeNs

(B TOM uncne WuH 3a3emnenus).

anMeHaHMe: E- Me)Kd)a:iHl:\e neperopoakv AONXHb! 6bITb YCTaHOB/EHbI.
Tabnuua 22. MUHWUManbHble JOMYCTUMbIE 30HbI BesonacHocT Ao aBToMa-

TWYECKOro BblknoyaTens

N

I

SRKTRRRTRRRRR

\\\\

Mopens A1 A2 A3 B1
Power-1 50 25 25 25
Power-2 80 25 25 25
Power 3 106 25 25 25
Power-4 110 25 25 25
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Cnocobbl  yCTaHOBKW AOMOJHUTENbHBIX YCTPOCTB 3aBUCAT OT Tuna
yCTpoicTB. [lononHuTENbHbIE 1 aBapuitHble KOHTaKThI, @ Takxke pacLenuTe-
NV yCTaHaBAMBAIOTCA B CreLnanbHble rHe3aa nog ¢panblu naHesnbio, KoTopas
KPenuTCsi Ha BUHTaX Ha Kopnyce BblkouaTtens. MpoBoAHMKM OT 3TUX fonoN-
HUTESNbHBIX YCTPOMCTB BbIBOAATCA HA KOPMYyC Bbikilo4aTens ¢ 60koB Yepes
cneunanbHble rHesaa. 31eKTpo- U PyyHOI NPUBOAbLI KPEMATCH Ha Koprnyce
BbIKNouaTens. KoMMyHUKaLMOHHbIE MOLYNM U MOAYNb UHAUKALWW U Npo-
rpaMMUpPOBaHUS YCTaHaBAWBAOTCS OTAENBHO OT BbIK/IIOYATENS U COEANHS -
10TCS C HUM NOCPEACTBAM NPOBOAOB BXOAALLUX B KOMMNEKT.

XpaHeHne aBTOMaTUYeCKMX BbIK/loYaTeNeil oCyLecTBASIOT B ynakoBke npo-
M3BOAUTENS B MOMELLEHUSAX C eCTECTBEHHON BEHTUNALMEN NPy TeMnepaTy-
pe okpyxatoLiero Bosgyxa oT -60 4o +55 °C 1 0THOCKUTENbHOM BAAXHOCTM A0
80% npwu +25 °C. TemnepaTypa OKpyxalollero Bo3fyxa ANis sKcnayaTauum
aBTOMaTWUYeCKMX BblK/loyaTeNeil C TepMOMarHuTHeIM pacuenuTenem: ot -25
po +40 °C, pns BbikNOYaTeNel C 3NeKTPOHHbLIM pacuenutenem: -5 fo +40 °C.
CpepHsis TeMnepaTypa 3a 24 yaca He [o/xkHa npesbiwaTh +35 °C.
YcTaHoBka Ha BbicoTe Ao 2000 M Haf, ypoBHEM MOps He 0KasblBaeT Cylie-
CTBEHHOTO BMAHUS Ha XapakKTepUCTUKN aBTOMATUYeCKNX BblkjloyaTeneil.
Mpu ycTaHoBke Ha BbicoTe cBbilwe 2000 M HE0HXOAMMO YUNTBIBATL YMEHbLLE-
HUE IM3N1EKTPUYECKOI NPOYHOCTM 1 oxNaxaatoLieid cnocobHoCTH Bo3ayxa.
Knacc 3arpszHenus: Il

KaBToMaTnyeckim Bblk/to4aTeIiM BO3MOXHO NOAKII0YaTh Kak MefiHble, Tak
1 anioMMH1EBbIE NPOBOAHUKN. [1p1 3TOM He [onyckaeTcs OfHOBPEMEHHOe
npucoefiHeHne K OiHOMY BbIBOAly Me/IHbIX W aflOMUHMEBbIX NPOBOAHUKOB.
CTeneHb 3alinTbl OT BO3[ENCTBNA OKPYXaloLLEe cpefbl U OT CONPUKOCHO-
BeHWa ¢ Tokosefywmmu vactamu (no MOCT 14254-2015 (IEC 60529:2013)):
IP 30 — obonouku Bbikaoyatens; IP00 — 3axuMoB Ans npucoefuHeHns
BHELWHNX NpoBofHKKoB. Mpu TemnepaType Bo3ayxa +40 °C oTHocuTenbHas
BNIAXHOCTb He A0MKHa npeBbiwate 50%. OTHOCUTeNbHAs BNAXHOCTb MOXET
BbiTb BbILE MPW HU3KUX TeMnepaTypax Bo3dyxa. MakcuManbHas cpeaHss
3a Mecsil, 0THOCUTENbHAs BNAXHOCTb He AoJKHa npesbiwaTb 90% B camblit
BNaXHbIN Mecsl, NPy MUHUMaNbHOM cpefHeil TeMnepaType BO3Ayxa 3a Me-
csiy +25 °C. CnedyeT yunTbiBaTb, YTO MPU PE3KNX U3MEHEHUsIX TeMnepaTypbl
Ha NOBEPXHOCTU BbIKIOUATENS MOXET KOHAEHCUMPOBATLCA BAara.
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7. TPEBOBAHUSA BE30OMACHOCTU
Mo cnocoby 3aLLnThl OT NOPaXeHNs 3N1eKTPUYECKMM TOKOM aBToMaThYeckue
BbiK/IlouaTenn cooTseTcTBylOT knaccy 0 mo MOCT 12.2.007.0-75 v pondcHbl
ycTaHaBNWBaTLCA B pacnpefenutenbHoe obopysosaHue, uMelollee knacc
33LMThI OT BO3AENCTBUS paKkTopoB BHeLLHEN cpefbl He Huxe IP-30 no TOCT
14254-2015 (IEC 60529:2013).
8.YCJI0BUSl TPAHCNOPTUPOBAHUSA U XPAHEHUA
TpaHcnopTupoBaHue fonyckaetcs /iobbiM BUAOM KpbITOro TpaHcnopTa,
obecneynBawLMM NpefoXpaHeHne YyNakoBaHHbIX W3AENUi 0T MexaHuye-
CKMX BO3[1e/CTBMIA M BO3/@CTBNIA aTMOChEpHbIX 0CaAKOB.
XpaHeHWe n3fennit JONKHO OCYLIEeCTBAATLCS B ynakoBKe npo-
M3BOANUTENS B 3aKPbIThIX NOMELLEHUAX NPU TeMnepaType oKpy-
Xatoliero Bosgyxa oT - 40°C po + 55°C 1 oTHOCWUTENbHOW BNax-
HocTu He 6onee 80% npu +25°C.

9. YTUNU3ALKA

OTtpaboTaBlume CBOI pecypc v BblleAWMEe U3 CTPOS aBTOMaTUYeCcKue Bbl-
Klo4aTeNn cneflyeT yTUAN3MPOBaTL B COOTBETCTBUN C 1eiCTBYIOLLMMY Tpe-
6oBaHMAMN 3aKOHOAATENbCTBA HA TEPPUTOPUMN peanu3aLnmn nspenus.
W3penue ytunusuposaTb NyTéM nepejaun B CneuuanusnpoBaHHoe npep-
npusTne Ans nepepaboTku BTOPUYHOTO Chipbsi B COOTBETCTBUM C TpeboBsa-
HUAMW 3aKOHOJlaTeNbCTBa TEPPUTOPUI peanusauum.

WUsrotosutens: nHpopMaLms ykasaHa Ha ynakoske n3fenns.

WmnopTep nnpeacTasuTens Toprosoii Mapkv EKF no paboTe c npeTeHsuaMu
Ha TeppuTtopuu Poccuiickoii @epepaumn: 000 «3nektpopeluenns», 127273,
Poccus, Mockea, yn. OtpagHas, . 2B, ctp. 9, 5 aTax.

Ten.: +7 (495) 788-88-15.

Ten.: 8 (800) 333-88-15 (neitcTByeT TonbKo Ha Tepputopuun PO)

WmnopTtep n npeacraButens Toprosoii Mapku EKF no pabote c npetensusamm
Ha TeppuTtopuu Pecnybnuku Kasaxcran: TOO «3Hepropeluerns KasaxctaH»,
KasaxctaH, r. Anmatel, Boctangeikckuii paiioH, yn. TypryTt O3ana, f. 247, kB. 4.
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FTAPAHTUM U3TOTOBUTENSA

V13roToBUTENb rapaHTUpYeT cooTBETCTBME M3fenwit Tpeosanuam TP TC 004/2011, TP TC
020/2011 w cTangapros FOCT P 50030.2 2010 (M3K 60947 2:2006), FOCT IEC 60947 12017,
TOCT IEC 60947 2 2021 npu cobiofeHny noTpebuTeneM yCroBuii SKCTAyaTaUMM, Tparc-
NOpPTUPOBaHWS N XpaHeHUs

T WHBIW CPOK T AHBIN CPOK Cpok cnyx6bi:
10 neT c paThl npopaxy u3nenus, 10 ner ¢ gaThl Npou3soacTsa, 10 ner
yKa3aHHOW B TOBapHOM Yeke yKa3aHHOM Ha ynakoske

WAV Ha napenun

CBUAETENIbCTBO 0 NPUEMKE

BikniouaTeny asTomatuueckue AV POWER EKF U3roToBneHs! 8 COOTBETCTBHM C AeiiCTBYI0-
Ljeii HOPMATHBHOI AOKYMEHTaLMel U NPU3HaHbI FORHBIMU AR SKCTAYATaLMH

[lata warotosnenws:* LLiTamn TexHuyeckoro

KOHTPONA U3roToBUTENS! OTK 1

* ipopmaums ykasana Ha ynakoske uanenus
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