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Mepbl NpefoCTOPOXHOCTH:

Mpn MCNOMb30BaHMKM YCTPOWCTB MJIABHOMO Mycka Heobxoanmo
cobnogaTh cneayoLLme Mepbl NPeaoCTOPOXHOCTH:

1. K pabote no ycTtaHoOBKe M 3KCMJyaTaumm YCTPOMCTBA [OJIXKEH
[0MYyCKaTbCs TOJIbKO KBAIMOULMPOBAHHbLIN N 06yYeHHbI NepPCOHarT;

2. Ybeautecb B TOM, YTO MapaMeTpbl YCTPOMCTBA COOTBETCTBYIOT
napameTpam 3/1IeKTpoABUraTens;

3. 3anpeluaeTca NoAKJHOYEHNE €MKOCTHOW HAarpy3ku K BbIXOAHbIM
knemmam (U, V, W);

4. MecTO YCTaHOBKM YCTPOWMCTBA MJIABHOIO MNycka [AOJIKHO ObITb
HaJEe>XXHO 33a3eMJ1EHO;

5. Tpy BbINOJIHEHNN PEMOHTHbLIX M MNPOPUNIAKTUYECKMX paboT
YCTPOWCTBO A0JIKHO ObITb OTK/IOYEHO OT CETU W SNEKTPOABUraTeN .

CBepeHua o cnocobe onpepeneHnsa roga u Mecaua
M3roToBJIGHUA NPOAYKLUMK:

OpueHTnpyeMca Ha OykBbl CEPUAHOrO HOMEpP3, HAHECEeHHOro
Ha WWabay ycTponcTBa. lMepBas 6ykBa CepUHOro HOMepa - rof
N3roToB/IEHMSA

A B Cc D E F G H 1 J K L/  M|N|O

2010|2011|2012|2013|2014|2015|2016|2017|2018|2019|2020|2021|2022|2023 | 2024

BTopas byKkBa - MecaL| M3roTos/ieHns

A B C D E F G H | J K L

fluBapb | ®eBpanb | MapT |Anpenb| Maii | MtoHb | Mionib | ABrycT | CeHTA6pb | OKTA6pL |HOA6pL | [ ekabpb

Mpumep: IVC7Q000A007 - n3rotosneH B mapte 2019 roga
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1. O6wme cBegeHna 06 ycTporucTBax NJjaaBHOro
nycka cepum GS7

YcTponcTBa nnaBHOro nycka cepmm GS7 npenctaBnaoT cobo TN CMIoBbIX
3/IEKTPUYECKNX YCTPOMCTB, COYETAalOWMX B cebe coBpeMeHHble MeToabl
VMpaB/ieHNs M MUKPOMPOLIECCOPHblE TexXHONorMKn. [aHHble YCTPOMCTBA
no3BosiAT 3¢bPEKTMBHO OrpaHMuMBaTh MNYCKOBble TOKW MNpW  3anycke
ACUHXPOHHbIX  3M1eKTpoABUraeTesiel. YCTPOMCTBA MpU3BaHbl  3aMeHUTb
cobon nyckatenn TMNa “3Be3Aa-TPeyrosibHMK” 1 MnyckaTesim C MarHWTHbIM
yrpaB/ieHNEM (KOHTAKTOpbI).

1.1. OcHOBHble dyHKUUMU

 [JaHHble yCTPOMCTBA N1IaBHOIO Nycka 3¢ deKTUBHO CHMXKAKOT MYCKOBble
TOKW 3/1eKTpoABuraTesnier U nnkosble noTpebisemMblie MOLLIHOCTU B CeTAX
pacrnpefesieHnNs 3/1eKTPO3Hepruu.

+ 33 CYET CHMXEHMA MYCKOBbIX HArpPy30K Ha 3/1IeKTPOABMraTeNn n npu-
BOAMMbIE OT HMX MEXaHW3Mbl, YCTPOMCTBA MJIaBHOrO Mycka Mpoj/ieBatoT
pecypc o60pyaoBaHus.

* CDyHKLI,VIFl NMNJ1IaBHOro OCTtaHoOBAa yCTpOVICTBa nomoraeT n3b6aBUTbCA OT
YAOAPHbIX NMPOLLEeCCOB Npn 0CTaHOBE BbICOKOMHEPLNOHHbIX M@XaHN3MOB.

* MHOXeCTBO creunasibHbIX PeXMMOoB 3arycka um 6onbLuomn ANarnasoH
YCTAHOBOK TOKAa W HaMNpAXeHumA no3BOJIAKOT aAanNTUpOBATb ABWUIaTeslb K
Harpyske um LI,O6VITbCFI MAeaNbHO CJ/TAXKEHHOM pa6OTbI.

s YnyyweHHaa ©&yHKUMA 3aWuMTbl no3sosiseT 6onee 3¢pdeKkTUBHO
3aWMLLATL ABUraTe b M CONYTCTBYOLLIEEe 060pYyAOBaHNMeE.

* YCTPONCTBO MOXET 6bITb NCMO/Ib30BAHO AJ1A YaCTbIX 3aMyCKOB 1 OCTa-
HOBOK.

1.2. XapaKTepuCTUKH

* YcTtponctBo nnaBHoro nycka ESQ-GS7 wcnosib3yeT COBpPEMEHHble
MWKPOMPOLLECCOPHble TeXHOI0rMM ansa obecriedeHnss 60sblUeN NPON3BO-
ONTENIbHOCTU M paCLLUMPEHHOro AMana3soHa peryJiMmpoBKN HaNpsiXXeHus.

« Bo3MoxeH BblI6Op 0HOro 13 6 pexxmmMoB paboTbl As1a obecnevyeHus
HaWJ1y4LLIKMX YCIOBMI 3aMycka M OCTaHOBA 3J1eKTpoAraTens.

« BcTpoeHHbI 6arinacHbI KOHTaKTop (A0 320 KBT BK/IHOUYNTESIbHO)

e MpocToTa B 3KcCnayaTaumn, nHtepdeinc ¢ 6onbwimm XK-gucnieem

Ha pycckoM f3blke. XK-AuCnaen MoXkeT oTpakaTb pas/inyHbie YC/10BUA
paboTbl Y.
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* MHOXecTBO ¢YHKLUMIA MOHUTOPMHIA WM 3alunTbl, OOMOHUTE/IbHASA
TEnJI0Bas 3aliMTa OT Neperpy3kn B COOTBETCTBUM C 6 YPOBHAMWN HACTPOMKM
Harpysku. XpaHeHne 3anmcen o TpEx NocsiegHNX HEUCNPABHOCTSX.

* [JlaHHOe YyCTPOWMCTBO MOAAEP>XXMBAET aHaJIoroBbin Bbixod 4 ~ 20 MA,
nHTtepodenc ceasmn RS-485 (ncnonblyertca npoTokos cBasym MODBUS RTU),
C MOMOLLbIO KOTOPOro MOXET MPOM3BOAMTLCA HACTPOMKa MapamMeTpos.,
yrpaBJieHMEe U MOHUTOPUHI Yepes /1aBHbIN KOMMbIOTEP A8 AOCTUXKEHUSA
BbICOKOIO YPOBHA MHTErPaLMKN B CUCTEMbI YNpaB/IeHNS.

+ (dakTnyeckaa HaCcTpoMKa MOLLHOCTW: KOrAa MOLHOCTb YCTPOWMCTBA
MJaBHOro nycka 6osblle MOLIHOCTM HarpyskuM, HOMMWHAJIbHbIA TOK
YCTPOWMCTBA MJIABHOIO Mycka MOXeT 6bITb YCTAaHOBJIEH B COOTBETCTBUM C
dakTnyeckon Harpyskon ans obecrnevyeHms 3alMTbl dNeKTpoaBUraTess.
MporpaMmMmpyemMoe BbIXO4HOE pesie NO3BOJISET C JIErKOCTbIO peasi30BaThb
yrnpasnieHne 6/T0KMPOBKOM 1 APYrMmM 06opyaoBaHNEM.

2. MpoBepKa npu NoONly4eHUuU

Moxanyincra, npoBepbTe YCTPOMCTBO [0 MOAKJIOYEHMS Ha npeamer
OTCYTCTBMA BHELLHWNX MOBPEXAEHN 1 COOTBETCTBUS 0603HAYEHNA YCTPONCTBA
BaleMy 33Kasy.

MpuMep 3aBoACKOM TaBANUKM:

©) 0 CepBHCHbIA YeHTp:
ESQ YetpoiicTeo (812) 320-88-81
BCF auAum m1aBHOro nycKa www.elcomsph.ru

Tun: ESA-657-011 || N |

[=]
E
[=]

&

MotyHocTb: 11 kBt

|
| Bxop Hanpsxexue: 380B
|
|

Tok: 22A
ESQ-GS7-011
L MouHocTtb (011-11 KBT)

Mogenb
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3. YcnoBua akcnayaTauum u Tpebosanusa K
MOHTaXYy

Mpu cobntoaeHnn TpeboBaHMI K MOHTAXy M YC/I0BUAM 3KCryaTaumm Cpok
cnyx6bl yCTPONCTBA NJIABHOIO Nycka cocTasnaeT 6osee 5 net.

[Ona npaBunbHOM paboTbl YCTPOMCTBA HEOOXOANUMO HEYKOCHWUTEJIbHO
BbIMO/IHATL TPe60BaHUSA, N3/10)KEHHbIE HUXE.

3.1. YcnoBusa 3KcnyaTauum

*  VICTOYHWK MUTAHWUA: CETb 3N1EKTPONUTAHNSA, aBTOHOMHbIN UCTOYHMK
NUTAHWSA, AM3e/b-reHepaTop

* BxoaHoe HanpsikeHune: 380 B, -10% +15%, 50 I'y

* TNpuMeHsieMbIl ABUraTesIb: TpexdasHbIi ACMHXPOHHbIN C KOPOTKO3aM-
KHYTbIM POTOPOM

» YacToTa 3anyckoBs: He 6bosee 30 pa3 B 4ac

* MeToga ox/1aXaeHNA: BO3AYLIHAA LMPKYISALNA

» Cnocob MOHTa)ka: HaCTEHHbIN

* CreneHb 3awnTbl: IP20 - 11 KBT-75 KBT; IPOO - 0T 90 KBT 1 BblLLE

« YcnoBus oKpyXKaloLlen cpeapl: pa3MeLLeHMe Ha BbicoTe He 6bonee
2000 MeTpoB, TeMnepaTypa okpyxatoLlen cpepl -10°C - +40°C

« OTHOCUTesIbHAA BJIAXXHOCTb Bo3Ayxa He 6o1ee 95%

* B BO3ayxe AoJ1KEH OTCYTCTBOBATbL Nap, roproYme rasbl, J1IeTyuyme
B3BeCU, KOPPO3MOHHO-AaKTUBHbIE BELLECTBA, 3/IEKTPONPOBOAALLAA Mbl/b.
YCTaHOBKA YCTPOMCTBA A0J1)KHA BbINOJIHATHCA BHYTPW XOPOLLIO NPOBETpU-
BaeMbIX NOMeLLLeHNI. Bnbpaumn He A0/ 1KHbI NpeBbIwaTth 0.5G.

3.2. Tpe60BaHMA K yCTaHOBKE

+ Pa3smelleHune ycTponcTBa: Ass obecrniedeHnss HOpMasibHbIX YC/T0BUIA
3KCMJyaTaumMm HeobxoAMMO MOHTMPOBATL YCTPONCTBO B BEPTUKAJ/IbHOM
NoJsIoXKeHnn ¢ obecnevyeHMemM LOCTATOUYHbIX 3330POB AJ151 BEeHTUAALNK U
oTBOAA Tensa.

 [pun MoHTaxe BHYTpU LiKada ybeanTech B obecnevyeHnn xopoluen

BEHTUAALMM N8 OCTAaTOYHOrO TEMJI00TBOAA. MMHMMaJIbHbIE PACCTOAHUA
[0 KpaeB CTEHOK yKa3aHbl Ha M306paxkeHnn Huxe (puc. 3-1).
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puc. 3-1. MMHMMaibHbIe PacCTOAHMA

4. MpuHuMN paboTbl

B ycTponctBe nnaBHOro nycka pasuratens cepun ESQ Ttmna GS7
MCNOb3YIOTCA TPW Napbl BCTPEYHOHAMPABJIEHHbIX TUPMCTOPOB, COEANHEHHbIX
nocnefoBaTesIbHO C LENbl CTAaTOPa aCMHXPOHHOrO Asuratens. Vcnonb3ys
PYHKUMIO 3/IEKTPOHHOIO MEepek/IYeHNs TUPUCTOPE, CTeNeHb OTKPbITUSA
TUPUCTOPA M3MEHSIETCS NMOCPeACTBOM CUCTEMbI YMPAaBJIEHMS, 33 CYET Yero
NPONCXOANT MJIABHOE N3MEHEHME BXOAHOMO HAMpPsAXXeHWs 3/1eKTpPoaBMraTens.
BbIx0AHOE Hanps>XeHWe yCTPONCTBA MJIABHOIO MyCka AOCTUIAET HOMWHAJIbHOTO
3HAYEHNA NOoC/e 3aBEepLUEHUS 3amnycka. B 3TOT MOMEHT ynpaBAsOLLNN
curHan 6arnaca 6ygeTt McnoJsib30BaTbCA AJ19 aBTOMATMYeCKOro YrpaB/ieHns
TpexdasHbiM  LYHTUPYIOLWMM  KOHTAKTOpOM KM, 4Tobbl nepeksioynTb
OBUraTesib B CE€Tb, Kak MOKA3aHO Ha KAPTUHKE:

KM
I |
R.S.T U.v.w
P [swratens
TpexdazHbi N |

NCTOYHUK MNTaHNA

B e

3mepeHmne Llenb Vi3mepeHne
HanpskeHWA | | ynpaBaeHua TOKa

% Cncrema ynpasneHns %

‘ Knaswatypa, ancnnemn ‘
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5. OCHOBHble NOAKJ/IIOYEHUA U BHELLHUE KJIEMMbI

Ha cxemax 5.1 1 5.2 noka3aHbl BCe BHELUHWE K/1€MMbl YCTPOMCTBA NJIABHOMO
nycka cepun ESQ-GS7. Bosiee noapobHyo MHdOpMaLMO cM. B Tabauvue 5.3
«OnNKVCcaHMe BHELUHNX KJ1eMMY,

5.1. CxeMa noakKoueHUn

CxeMa noaksitodeHma YT co BCTpOeHHbIM 6alinacHbIM KOHTakTopoM (o 320
KBT BKIHOYNTEIbHO)

TpexdasHbiii —
UCTOUHNK —X
nuTaHna 380 B —x

Pene aBapun

Pene 6aiinac

5.2. CxeMa noaK/Il04eHUA BHELWHUX KJ1IeMM

Bbixoa

Crapt  Cron Tomiok C6poc Obupii 4-20mA RS- 485 Mporpammnpyemoe perie  Penie asapint Pene Gaiirac

(800 odbdddoddbldbddd

DOOOOODOE®®®®®E M ®®
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5.3. OnucaHue BHELWHUX KJIEMM YCTPOMCTBA NJIABHOIO NyCKa

OnuncaHne KnemMmbl HasBaHve KieMMbl MosicHeHne
RST BxofHble KNeMMbl MUTaHNs MoakntoueHue TpexcbasHoro NuTaHms
Llenb nuTaHm1s BbIxozHble Knemmbl MoaxntoueHre
UVW MUTaHNA ACVHXPOHHOTO ABMraTeNs
L11.L12.L13 Knemmbl nogktoueHns
BHELLHero 6ainacHoro | CM. cxemy NoAK/IoHeHNs
KOHTaKTOpa
YnpassieHve 3anyckom MOXeT
Crapt BHeLUHAA k1eMMa 3anycka OCYLLECTRAIATLCA € BHELLHIX YCTPOICTB
YnpaBneHne 0CTaHOBOM C BHELLIHWX
Cron BHeLLHAA KleMMa 0CTaHoBa yCTpoicTe
JIACKPETHBIM BXOA, Yrpag/ieHie TOSIHKOM C BHELLIHMX
Tonuok BHeLLHAS KJIeMMa TOYKa JCTpovicTB
YrpaBneHvie C6pOCOM C BHELLHUX
C6poc BHeLuHAs Knemma cbpoca YaTpoVicTB
. . OBLLWIN KOHTAKT BHYTPEHHETO
06wy OBLLWI KOHTAKT Lienu yrpassieHns CTOMHIKE MVTaHMR
LNCKPETHBIA BLIXOA | RS-485+  |Moak/tOMEHIENO NPOTOKOY CBSI3M RS-485
RS-485-  |MoakstoueHneno NpoTokosly cessn RS-485
420 MAKJiemma + Im: BbIxoaHOM ToK (A)
4-20 MA+ Ic: HoMMHanbHbIN Tok AuraTens (A)
/AHaJI0TOBbIN BbIXOZ, BxopHoe conpoTvie/ieHyie Harpyskin <4000 A
Lens Im =le(lo-4)/8
yripaB/ieHns 4-20 MA- 4-20 MAKnemma- 0: (4-20 MA) BbIXO/3HOIA TOK
Mporp. HOPMaJIbHO 0-He BbibpaHa
BbIX0O4, OTKPbITbIN 1-BktoyeHo
Moo 2-ToTOBHOCTb
Mporpammyipyemblit nggp' obLwmin Mporpammyipyemblit 3-3anyc
PpesieliHbIV BbIXOA, A KOHTaKT 4-Bannac
Mporp. | HOPMasnbHO g:gacsrg:ge
BbIXOA, 33KpbITbIN 7-Asapust
Pene
aBapum HO.
Pene ) ) Harpyzka:
aBaphm obLwin BbIxozHoe aBapuiHoe pesie| AC:12A/250B vnnm 5A/380B
T DC:15A/30B
PenenHbIn BbIXO, Pene H3
aBapum =
. Harpyska:
BainacHoe Ynpas/ieHne BHeLLHNUM
HO. > AC:10A/250B nnmn 5A/380B
ene 6alinacHbIM KOHTAaKTOPPOM
P PPOM| bc.15/308

CylLiecTBYeT4Ba peXMMa NoAK/IH0HEHWA )19 CUrHa10B BHELLHEro yrpasJ/ieHns.
Korma wcnosnb3yeTca ABYXMPOBOAHOE VrpaB/ieHWe, KJieMMa OCTaHOBA He
33/[1eMCTBOBaHa; CM. cxeMy 5-1 ana 6osiee noapobHol nHpopMaLmn.
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6. Pe>xxumbl paboTbl GS7

6.1. PeXXuMbl 3anycka

YctponcTtBo nnaBHoro nycka ESQ-GS7 mmeeT wwecTb peXMMOB 3amnycka,
KOTOpble MOJIb30BaTe/lb MOXET BblbMpaTb B COOTBETCTBUM CO CBOWMM
YCJI0BMSIMW HArpy3KMu.

* 3anyckK No yBeJIMYeHMIO HANPSXKEHMIO

* 3anyckK No OrpaHNYeHMIo TOKA

* 3anyckK No Hanpsi>XeHWUIO + OrpaHNYeHme ToKa

+ 3anyck no yBeJIN4YeHunto Toka

* 3anyck No KPaTKOBPEMEHHOMY MMMYJIbCY + YBEeSIMYEHME HaNpsXKeHUS
* YcKOpeHMme No ToYKamM

6.1.1. 3anycK no yBeJIM4EeHUIO HAaNpPAXKeHUA

Mocne curHasa 3anmycka BbIXOAHOE HamnpsKeHWe YCTPOMCTBA MJIABHOMO
nmycka ObICTPO BO3pacTaeT A0 3HaYyeHusa U1 «HayasibHOe HanpshkeHue», a
33TeM MOCTEeNeHHO YBe/IMYMBAET BbIXOAHOE HarpsXeHue B COOTBETCTBUM C
«BpeMeHeM 3anyckKa Mo HanpsAXXeHWo» A0 3aBepLUEeHMA NYCKa, Kak MOKAa3aHo Ha
pvCyHKe 6-1.

PeXxMM 3anycka Mo Hanpsa)eHuo NoAaxoauT As1A 60/blUoA MHEPLMOHHOM
Harpyskyv WM C/ly4aeB, KOrga MyCKOBOW TOK HEe HYXAAeTcs B CTPOroM
OrpPaHMYEHMM. DTOT PEXNM 3aMYCKa MOXKET 3HAYNTE/IbHO YMEHbLLNTb NMYCKOBble
yA3apbl N MEXAHWNYECKOe yCuve.

Yem 60/1blLie HavaibHOEe HanpsaXXeHue U1, Tem 6o/bliie Hauya lbHbIN MYyCKOBOW
KPYTALLNIA MOMEHT, HO TEM CUJIbHEE MeXaHMYeCKoe YCU/IMe B MOMEHT 3anycka.
MpoAosIXNTENBHOCTb MPOLECCA 3anycka CBfi3aHa C 33JaHHbIM 3H3AYEHWEM
BPEeMEeHW 3aMnycka M BECOM Harpy3KnnHe UMeeT HNYero obLLero CorpaHMyeHnem
TOKa.

MapaMeTpbl, OTHOCALLMECA K «3aMyCKY MO HANPAXKEHNIO»:

1) HayanbHoe HanpsaxeHue (U1) 30 — 80 %;

2) BpeMs 3anycka rno HanpsxeHuto (t) 1— 120 c.

©)
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UA

Y

t
Puc. 6-1 Fpaduk 3amycka No HanpsxKeHuto.

6.1.2. 3anycK N0 OrpaHU4YeHUIo TOKa

Mocne 3anycka TOK Asuratena 6bICTPO BO3pacTaeT [0 YCTaHOBJIEHHOro
3HaYeHNA orpaHnyeHna Toka (Im) M COXpaHAEeT BbIXOAHOW TOK He Bbllle
3TOr0 3HaYeHWs, TaK YTO ABMraTesib NOCTENeHHO YCKOPAETCA, a HanpaXeHne
nocreneHHo ysennunsaeTca. Koraa asuratesib NpubAnNXKaeTca K HOMUHaIbHON
CKOpPOCTV BpalleHWsa, TOK ABuratena ObICTPO MajaeT A0 HOMWHAIbHOro

3HavyeHuA (le), YTobbl 3aBepLUMTbL NPOLIECC 3aMycka, Kak MOKa3aHo Ha PUCYHKe
6-2.
A

Puc. 6-2 Tpaduk 3amnycka no orpaHNYeHmIo Toka.

Pexxnm 3anycka ¢ orpaHMyeHnem Toka 06blYHO NCNoJib3yeTca B CUTyaUmnAXx,
Korga CywiecTByrOT CTpormne TDE6OBaHVIF| K MyCKOBOMY TOKY, ocobeHHo Koraa
MOLWHOCTb 3J1eKTpoCceTn CJIMWLIKOM MaJia. YTobbI OrpaHn4nTb NyCcKOBYHO

MOLLHOCTb, OFPaHNYEHNE TOKA MOXET ObITb YCTAHOB/IEHO B COOTBETCTBUM C
TpeboBaHMAMM.

©)
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Mpn 3anycke Mo OrPpaHNYEHMIO TOKA BPEMSA 3arycka HernocpeaCcTBeHHO
CBA3AHO C BEJIMYMHOWM OrpaHMYeHWA Toka. Yem 6osiblue TOK 3amycka, TeM
KOpoYe BpeMms 3arycka 1 HaobopoT.

MapaMeTpbl, OTHOCALLMECA K «3arycKy MO OFPaHMYEHWNIO TOKa»: MyckoBoe
orpaHuyeHme Toka (Im): 20% ~ 400%.

6.1.3. 3anycK nNo HaNpPAXXeHUKO + OrpaHUYEHUE TOKA

HanpsikeHve ABuratenss BO3pacTaeT B COOTBETCTBUM C MpenBapuTesibHO
YCTAaHOBJIEHHOW JINHMEW HAKJIOH3, HO €C/IN TOK MPEBbILIAET YCTaHOBJIEHHbIN
npeaen, To NoBbllWeHMe NpuocTaHaBAnBaeTca. C poCTOM CKOpOCTW ABUraTess
TOK NaZaeT HMXe Npeaena, nocsie Yero NpoAo/KaeTcs yBesIMYeHme 40 NOSHOro
HanpsKeHMA 1 3anycK 3aBepLUAeTCs], Kak NOKa3aHOo Ha pUCYHKe 6-3.

Ud

Puc. 6-3 MpacuK 3amnycka Nno Hanps>KeHUIO + OrpaHMNYeHMe ToKa.
DTOT PeXMM 3anycka B OCHOBHOM MCMOJIb3yeTcA 419 JIErKOW Harpy3Ku.

MapameTpbl, OTHOCALLMECS K «3arycky MO HarpsXXeHWI0 + OrpaHUYeHne no
TOKy»:

1) HaYanbHoe HanpsaxeHue 3anycka (U1) 30% ~ 80%;
2) BpeMsa 3anycka (T): 1-120¢;
3) orpaHmyeHue nyckoBoro Toka (Im): 20% ~ 400%.

6.1.4. 3anycK no yBeJIM4EHUIO TOKA

Mocne KOMaHAblI 3anMycka ABWraTesia  MyCcKOBOWM TOK  MOCTEMNEHHO
YBEJINYNBAETCA B COOTBETCTBMN C YCTAHOBJSIEHHLIM BPEMEHEM MYCKa, NoKa nycK
He 6yaeT 3aBepLUEH; KOrAd MYCKOBOW TOK AOCTUIaeT YCTAHOBJIEHHOMO KPAaTHOMO
OrpaHNYeHMA TOKa, TOK OCTaeTCA HeM3MeHHbIM [0 3aBepLUeHMA 3anycka, Kak
MOKA3aHO Ha PMCYHKe 6-4.

©)
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e

t
Puc. 6-4 Mpacuik 3anycka no yBesIMYeHnto ToKa.

JaHHbIN peXXMM 3anycka OB6blYHO MCMOMb3yeTcs AN pasroHa ObICTPbIX
cnMcTeM v apuratesien ¢ 60/1bLLIO YaCcTOTON BpaLLieHKS.

MapamMeTpbl, OTHOCALLMECS K 3aMycKy MO YBE/IMYEHNIO TOKa:
1) BpeMa yBennyeHuna Toka (t) 1-120¢;
2) orpaHnyeHme Toka (Im) 20% - 400 %.

6.1.5. 3anyck no KpaTKOBPEMEHHOMY UMNYJIbCY + YBeJIMYeHue
Hanpsi>XeHus

[N HeKoTopbIX Harpy3ok C 60/bLUMM CTAaTMYECKMM COMPOTMB/IEHVEM
B MOMEHT 3anycka TpebyeTcs 60/bWwnii KpyTALWNMA MOMEHT. Mpn 3anycke
YCTPOWCTBO MJIABHOrO TMNycka MFHOBEHHO BblaaeT 6osiee BbiCcOKOe
HanpsxeHne (BpeMsi MOXET 6bITb YCTAHOBJIEHO), TAK YTO ABUraTesib MOXET
NPOBEPHYTb TAXEJIYIO HArpysKy, a 3aTeM 3arnyckaeTcAa B COOTBETCTBUU C
peXMMOM 3anycka Mo yBeJIMYEHMIO HAMpsSXKeHMA A0 TeX Nop, NOKa 3anyck He
6yaeT 3aBepLUeH, KaK NoKa3aHo Ha pUCYHKe 6-5.

UA
U

e

Ut

=T
t t

Puc. 6-5 3anycK No KpaTKOBPEMEHHOMY MMMYJIbCY + YBEIMYEHNE HAMPAXKEHUA.

1 9

©)
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STOT PeXMM 3anycka B OCHOBHOM WCMOJIb3yeTCa 419 TAXKEI0M Harpy3Ku.
MapameTpbl, OTHOCALLMECA K JAHHOMY PeXxXnMy 3arycKa:

1) HayaNbHOe HanpsaxeHue 3anycka (U1) 30% ~ 80%;

2) Bpems 3anycka (t2) 1—120¢;

3) Bpemsa nogaum nmnynbca (E1) 0-500 mc.

6.1.6. YCKOpeHMe no TouKam

Mpwn 3anycke BbIXOAHOE HamnpsKeHVe YCTPOWMCTBA MJIABHOro nycka ObICTpO
YBEJIMYMBAETCA OO0 Ha4asibHOro HanpsikeHna U1 M ocTaeTcAd HEM3MEHHbIM.
M3MeHeHWe 3HaYyeHUst HacTporikn U1 MOXET M3MEHWUTb BbIXOOAHOW KPYTALLMN
MOMEHT ABuraTena npu 3anycke. 31a GpyHKUMA oveHb yaobHa ans npobHoro
3arycKa Uam No3MLUMOHMPOBAHMA HEKOTOPbIX Harpy30K, KaK MoKa3aHO Ha PUCYHKe
6-6.

Ud

U, | pmmmm _— _— _—

|
_‘

Puc. 6-6 YckopeHue no Tovkam.

MapameTpbl, OTHOCALLMECA K AAHHOMY PeXXMMY 3arycKa: TOUKa HamnpsaxXeHus
30% - 80%.

6.2. Pe>knuM oCTaHOBKMU

6.2.1. Pe>Xxum oCTaHOBKM «Mno Bblbery»

Korga nosiyyeHa KOMaH4a OCTaHOB3, yCTpOl;'ICTBO N/1aBHOIo Nycka OTKJ1lo4aeT
6arnacHbIn KOHTAKTOP, 1 B TO XXe BpeMA TUPUCTOPbI rMaBHOM Lleny OTKKYatoT
noaavy HanpAa>XeHuaA, n Asuratesib OCTaHaB/IMBaeTCA Mo MHeEpPLUUN.

6.2.2. MnaBHOe TOpPMOXXeHHUe

B 3TOM pexunme TOPMOXEHMSI MUTAHME ABUraTena nepeksovaeTca ¢
6anacHOro KOHTaKTOPa Ha TUPUCTOPbI INIaBHOW LIEMU, U BbIXOAHOE HAMpPsAXeHne
NMOCTENEHHO CHWXXAEeTCA, NMOoKa ABWraTesib He OCTaHOBUTCA. Bpems nnaBHOM
ocTaHoBkK: 1 c-10c.

©)
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7. DyHKUMM NyNbTA yNpaBJiIeHUA U MeToAbl paboTbl
C HUM

7.1. OnucaHue nynbTa ynpaBJieHUA

YcTponctBo niaBHoro nycka ESQ-GS7 mcnonb3yeT XXUAKOKPUCTAISIMYECKMIN
aucnnen ¢ Matpuuen 128 x 64 Touek U MeMbpaHHble KHOMKW. VIMeeT pycckuni
A3bIK OTOOPAXKEHUSA U 6 KHOMOK /11 HACTPOMKM U YNpaBJ/ieHMs YCTPONCTBOM
(3anyck M OCTaHOBKa, onepauvy HACTPOMKM MapaMeTpoB, MHopMauma Mo
ABapPUNHbIM OTK/IFOYEHWNAM, COPOC OLLIMOOK U T. A.) CM. Ha puc. 7-1.

Lncnnen

KHomMkn

Puc. 7-1 BHelHWI BMA, Ny/bTa YNPaB/IeHS.

7.2. PaboTa c ny/IbTOM ynpaBJieHus

7.2.1. Onepauum No HaXKaTUK OOHON KHOMKHK

e «MYCK»: Ha)kKaTue Ha JaHHYI0 KHOMKY 3anycKaeT 3JIeKTpoABUraTesb
B paboTy.

©)
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e «CTOM»: Ha)XkaTue Ha OaHHYIO KHOMKY OCTaHaBJIMBaeT
3/1IeKTpoABUraTesb.

e «MPOI/BBOA»: KHOMKa NPOrpaMMMUpoBaHua GYHKLMUIA YCTPOMUCTBA.
B peXXvMe OXWAAHUA MM HEUCNPABHOCTUM HAXXKMUTE 3TY KHOMKY,
YTO6bl BOMTU B PeXXUM NPOrpaMMUPOBAHMUS.

*  «BbIXO/»: KHOMKA BbIX0Aa U3 peXXUMa NporpaMM1poOBaHUA.

1. HaxxmnTe 3Ty KHOMKY, YTOObI BbIATN M3 peXnMa NporpaMMmMpOBaHMA U
Apyrnx GyHKUNA.

2.C6pocoLLnbKn. B cOCTOAHNN aBapUNHOTO OTK/IHOYEHMSA MO OLLMBKE HaXXKMUTe
3TY KHOMKY, 4TO6bl COPOCUTL aBapMIo 1 BEPHYTLCA B PEXMM OXMAAHMS.

3. Ncnonb3ynTte B COMETaHMM C APYTMMM KJ1aBULLIAMW ANA OOMOSHUTENbHbIX
bYHKUMA.
e KHONKU «A ¥»;

1. MpoKpyTKa GYHKLMIA MEHIO NPY peaaKTUPOBaHNN.

2. B pexvMe M3MeHeHWs napameTpa OYHKUMKM, HaXMUTE «A», 4YTOObl
YBEINYNTb 3HaYeHME NapaMeTpa, HaxXMuTe «¥», YToObl YMEHbLUNTbL 3HaYeHNE
napamertpa.

3. B cJlydae HencnpaBHOCTU 3TUMU KHOMKAMW MOXHO MpPOJZINCTaTb [Bad
npeablaywnx COCTOAHNA HENCNPABHOCTU.

7.2.2. OpHOBpPE@MEHHOE HaXXaTue HeCKOJIbKMX KHOMOK
B pexXnme oXXnaaHma:

1. «BbIXOd» + «A»: 3arpy3ka NapaMeTpoOB, KONNPYNTe NapaMeTpbl yCTPONCTBA
NJ1aBHOrO MycKa B Ny/bT yNpaB/eHns.

2. «BbIXO[» + «V¥»: 3anMwMTe NapaMeTpbl M3 KJIABMATYPbl B YCTPOMCTBO
NJIABHOMO MycKa.

3. «MYCK» + «A». Ka/IMOpOBKA MOKA3aHMA BbIXOAHOIO TOKa, HaXmuTe
COYEeTaHME 3TUX KHOMOK AJ1A YBEJINYEHMS 3HAUYEHNS.

4, «NYCK» + «V¥» KannbpoBKa MOKa3aHWA BbIXOAHOINO TOKA, HaXMmuTe
COYeTaHWMe 3TUX KHOMOK AJ19 YMEeHbLLEHWSA 3HaYeHUA.

B pexuMe npepbiBaHWUs CBA3M (Ha ancnsiee «oWMOKa NOAKIOYEHUNA»)
«BbIXO» + «CTOlM»: NOBTOPHOE NOAKJIH0YEeHMEe CBA3M.

7.2.3. ®yHKUMA ropavyein CMeHbl YNpaBJiIeHUA C K1aBUATYpbl

Mocsie HaCcTPOMKW MNapameTpoB YCTPOMCTBOM MABHOMO Mycka MOXHO
YyNpaBAATb C MOMOLLbIO BHELLHWX CUrHAM0B yrpaBieHns 6e3 1crnoib3oBaHna
BCTPOEHHOrO My/ibTa YrpaBAeHNA.

©)
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8. HacTpo#ka napameTposB

8.1. Baok-cxemMa PYHKLMOHAJIbHbIX NAapaMeTpoB

[ns Bblbopa 1 ycTaHOBKM NapameTpoB GbyHKUMM B ESQ-GS7 mcnonb3yeTca
PEXXMM NPOKPYTKN MEHIO AMCIIeA, KOTOPbIV Pa3fesieH Ha OLHO 1aBHOE MEHIO
N 4YeTblpe NOAMEHIO, BKJIOYatOLMe BCe MapameTpbl, KOTOpble MOryT 6biTb
BblOpaHbl 1 M3MeHeHbl. [OCKOSIbKY BCe PYHKLMM OTOBPaXXatoTCsi pPYyCCKMMM
CMMBOJ1aMW, 3TO MHTYUTUBHO MOHATHO M NPOCTO. [10C/1Ie[0BaTENBHOCTD BCEX
$YHKUMI MeHIO NOKa3aHa Ha puc. 8-1.

Pexxvm oxxnaaHmsa

Orp. Toka 3an. OcHOBHble Orp.Toka OT
Orp. ToKa pab. - 3awmra Hau. Hanpsax. PIMH
Meperpy3 3an. — Motop Bpems 3an. PIMH
Meperpys3 pab. Pa3Hoe HanpspkeHne PoiB.
MNepekoc da3 * Bpems PbiB.
Apnpec MODBUS Orp. Toka. PMT
Hom. Tok YT CKopocTb nopTa Bpems 3an. PIT
Hom. Hanpsx YN Kanmbp. Hanpsx. Hanpspk. Tonuka
Hom. Tok MoTopa A3bIk Bpems octaHoBa
Kanvbp. Toka Pe>xvm 3amycka
Pa6oTa 6aiinac Pe>m octaHoBa
Pexxumynpas
DyHKUWA pene

Puc. 8-1 ApxuTekTypa MeHto.

8.2. HacTpoiika napaMeTpoB

Ha pucyHke 8-2 nokasaH MeTo[ HACTPOMKW M MepeMeLLeHus Mexay

Mpor/Beog Mpor/Beoa Mpor/Beog
‘ Pexunm oxnaaHua ‘—»{ OCHOBHOE MeHIo ‘—»{ MoamMeHto ‘—»{ MNapameTp noameHto
] AV A AV ) AV
Bbixoa Bbixoa Bbixoa

napameTpamMm yCTPOMCTBA NJIaBHOrO nycka.
Puc. 8-2 Anroputm nepemeLLeHns No MeHto.
» HaxmuTe KHonky «lMpor/BBoa» A1 BXOAa B [/1aBHOE MeH10, byHKLNK
M B NapamMeTpbl NOAMEHIO;
* Haxxmute KHOMKM «A ¥» 019 NPOKPYTKN MEHIO NN U3SMEHEHMS 3Ha-
YeHWs NapamMeTpoB;

ESQ*
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*  Haxxmumas KHonKy «BbIxoa» MOXXHO BbIMTU M3 KOCHOBHOIO MEHIO» NN
«MOAMEHIO».
MpuMeyaHue: nocsie M3MEHeHMA 3HAYeHMA MNapaMeTpoB OHW 6yayT
dBTOMATN4YeCKN COXPAHEeHbI, N Ha HUX He NOB/NAET OTKJ/TIoYeHWe NMUTaHUA.
3HavyeHuMA ByayT COXpaHEeHb! A0 UX C/1eAYHOLLEro N3MeHeHKA.

8.3. OnucaHue napameTpos

OCHOBHOE MeHI0 MoameHo 3HayeHue napameTpa
A.OcHoBHble | A00. OrpaHuyeHne TOKa Mpu 3amycKe Mo OrpaHNYeHNIo TOKa 10%-500%
A01. HavanbHoe HanpspkeHye Npy 3anycke Mo yBesInyeHnto HanpsxeHns | 30% - 80%
A02. Bpems pa3roHa npu 3arycke o yBe/IMHeHNIo HanpskeHNa 1-120c¢
A03. HanpskeHne KpaTKOBPEMEHHOO MMIY/bCa 30%-80%
A04. Bpems KpaTKOBPEMEHHOIo UMMy 1bCa 0-500 mc
AO5. OrpaHvyeHme ToKa Npu 3amycke Mo yBe/IMHEHNIO TOKa 10%-400%
A06. Bpemsa pa3roHa npu 3amnycke no yBe/IM4eH1o Toka 1-120c¢
AOQ7. HanpspkeHme «TosnuKa» 30%-80%
A08. Bpems TOpMOXeHWst 1-10c
A09. Pexxnm 3anycka [Mo yBeMHEeHNIO HanpsXKeHNa
[Mo orpaHMyeHmto Toka
Ton4ok
YBennyeHve Toka
MIMnynbcHyBenyeHmne HanpsaxeHna
Mo Toukam
A10. Pexxnm ocTaHoBa OcTaHoBKa o Bbibery
MnaBHas ocTaHoBKa
A11. Pexxum ynpasneHna 3anpeLieHo
Knasuatypa
Knemmbl
Knemmbl v Knasuatypa
A12. DyHKLMM BbIXOAHOTO pesie HeT dyHKumm
BisitoueHo
foToBHOCTB
3anyck
Baiinac
OctaHoB
Pabota
Asapua
B.3awmra B00. OrpaHnyeHne ToKa 3anycka 400%-600%
BO01. OrpaHunyeHme Toka Bo Bpems paboTbl 200%-400%
B02. YpoBeHb Neperpyskv npu 3anycke 1-8
B03. YpoBeHb neperpy3kv BO Bpems paboTbl 1-8
BO04. Mepekoc ¢pa3 5%-85%
BO05. YpoBeHb NOBbILLEHHOTO HaNPs>KeHNS 100%-140%
B06. YpoBeHb MOHVXEHHOTO HANPsXKeHWA 60%-100%

@
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OCHOBHOE MeHIo MoameHto 3HayeHve napameTpa
C.Motop C00. HomMmnHanbHbIV ToK YT 3aBoACKkan yCTaHOBKa
C01. HommrHanbHoe HanpsxeHne YT 33B0OACKan YCTaHOBKA
C02. HOMMHasbHbIV TOK 3/1eKTpoABUraTesNs OT 5A 50 HOMWHaNbHOro Toka YT
C03. Kanmbposka Toka 50-1500
C04. Paborta barnaca Y v 6annac
Tonbko barnac
D. Pa3Hoe D00. Agpec ModBus 1-127
DO01. CkopocTb nepeaaum 19200
9600
4800
2400
1200
D02. KanmbpoBKa HanpsaxxeHns 5-200
DO03. A3blk Pycckmi
AHINIACKNA

9. ABapMﬁHble OTKJIKOYEeHUA U MeToadbl UX
npenoTBpalleHnna

9.1. OTO6pakeHne HeMCNpaBHOCTEN U METOAbI UX peLleHun

OTobparkeHne Ha .
Ne MpuyrHa aBapuHOro OTK/IIO4EHNA PexomeHgaumn
ancnnee P P Aau
o 3Ta oLumMbKa He MOXeET BbITb copoLLeHa. Moce oTK/oYeHNs
MoTeps BxogHOM
1 basi MoTeps dasbl MUTaHWA. NUTaHWA, NPOBEPLTE MUTaHKE N COCTOSIHVE aBTOMATNHECKOrO

BbIK/IO4aTe 1A,

MoTeps dasbl npu

Bo Bpemsi paboTbl Nponasa ogHa nam
HeCKosbko ¢das.

TMpoBepbTe BXOAHOE NUTAHVE W aBTOMATUYECKIN
BbIK/HO4aTeSTb.

2
patore BO3MOXHO OTKJIO4EH WM BbILLIES 13
MpoBepsre TMpUcTop.
CTPOS OZIH V3 CUJIOBbIX TUPVCTOPOB. poBep! prcTop
B pe>k1me orpaH1yeHms TOKa, NoAXoamT
TPOBEPHTH 3HAUEHME COOTBETCTBYHOLLMX MAPAMETPOB.
3 |MeperpyakanoToky] I 3HaYEHVIe NAPaMETPa OrpaHNyeHws. poBep! yiouy PaMeTP!
BO BPEMA 3aNyCka | B pejime 3arycKa o yBEIMHEHMIO TOK3,
MPOBEDHTS BpeMs 3ariycKa, HauasibHoe HanpsikeHe UIMLLIKOM BbICOKOE.
4 Meperpy3ka no Toky| bonbLuan Harpy3ka Ha Baly Asuratens poBepebTe BCe MexaHN3Mbl 1 HanpsXkeHne B ceTn. Vinmn otpery-
BO BpeMsi paboTbl | WM CusibHbIe KOsle6aHms TOKa. JIMpYVITE 3HaYEHVIe COOTBETCTBYHOLLIETO NapamMeTPa 3aLLmTbI.
5 |Meperpyakaso Cnmiukom 60/1bLLas Neperpyska npu MpOBEpETe, MOXHO /M YMEHBLUMTL Harpy3Ky.
BpeMms 3arycka 3anycke. TpoBepbTe ypoBeHb NEperpy3ki M OTKOPPEKTUPYITE 3HAYEHVe.
o M STe Har A STe, M WT NIV KpUBas
[lsvratesib paboTaeT C neperpysko. POBEPETE HArpy3ky. 1 IPOBEPETE, MOAXOAUT /I KPIBA
6 |MeperpyskaBo NeperpysKi.
Bpems paboTel M3MepeHHoe 3Ha4YeHVe ToKa Bbllwe yemM | OTKanmbpyiiTe B NapameTpe M3mepsieMoe 3HaYeH e TOKa,
dakTnyeckoe. 4TO6bI OHO COBMAAANO C HaKTUYECKVM.
N TUpU Hen YeH nn
CVI0BO TMDHCTOP He NOAK/TIONeH 1A IpOBEpHTL TMPHCTOP.
7 |Mepexoc das BbILLIEJT U3 CTPOS.
HewcripaseH aguratesi. IpoBepuTL ABMraTesIb.
ES °
16 ELCOM STANDARD OF QUALITY Q

ELCOM STANDARD
OF QUALITY



@PocaHeprol'lomoc

OTobpaxeHue Ha .
0
\'} Avcnnee MpryrHa aBapMMHOIO OTK/IIOYEHNSA PexkomeHaaummn
CMLLIKOM YaCTble 3arycKu. 3anycKku I0/KHbI MPON3BOANTLCA PEXe.
BblLLIEN 3 CTPOS BEHTUISATOP
8 |Meperpes OXNAXACHIA, MpoBepbTe PaboTy BEHTUIATOPA OXNAKAEHMA.
Bbiwwen 13 cTpos 6annacHbIi KOHTakTop. | MpoBepsTe 6anacHbIN KOHTAKTOP.
Bbicokoe
9 ICOK( HaNpPs>KeHW . M TE BXOAH:! nnTaHwne.
HanpsKeHme BblIcokoe HanpsxeHme B ce pOBepLTe BXOAHOE MTaHME,
10 Huakoe Hw3Kkoe HanpskeHmne B ceT NpoBepbTe BXxoAHOE MUTaHMe.
HanpsXxeHve P ) poBep )
BHyTpeHHMI c6oit. | MapamMeTp NpeBbILLAET CBOE NpeaesibHoe
n n nyckan T NapameTpbl Wn T
11 [Mamats EEPROM | 3HaueHne. BHyTpeHHee noBpexaeHvie M:cne 2pe3aNycka NpoBepHTe BCe MapaMeTPbl W cpocsTe
noBpexaeHa namsaTL. .

9.2. HacTpoMKa 3aLUTbl OT NeperpysKku

T) A

300 \

30 5

L |/|e

0 1.05 1.2 1.5 2 8

Puc. 9-2 YckopeHure no Toukam.

* YcTponcTBo naBHoro nycka ESQ cepunn GS7 uMmeeT GpyHKUMIO d1ek-
TPOHHOWM 3aLMTbl, COCTOALLEN N3 6 ypOBHEN. Kaxk bl ypOBEHb 3aLMThbI
OT/IMYAETCA onpeaesieHHbIM BpeMeHeM cpabaTtbiBaHMs, CM. rpadumK.

+ 3aBO/CKOE 3HaYeHne ypoBHA NeperpysKu npu 3anycke: 5
+ 3aBo/CcKOe 3HaYeHMe YPOBHA neperpyskun Bo BpeMsa paboTbl: 2

* Mpwn HeOBXOANMOCTH NOJIb30BaTE Ib MOXKET HACTPOUTL XapaKTepu-
CTUKY YPOBHA Neperpyskn B COOTBETCTBUM C KOHKPETHbIMN YC/IOBUAMM
paboTbl.
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XapaKTepu1CcT1Ka 33LLmMTbl ABUraTeNs (ropsivee COCTOSHVE MEHSIETCA Ha X0/10AHOE Yepes 180 cekyHA)
KoappuuirerT Harpyai 6le Sle 4le 3le 2le 1.5le 1.2le 1.05le
YpoBeHb neperpysku
1 1c 3c 6C 8c 10c 15¢ 150c 3600c
2 3c 8c 12c 16¢ 20c 30c 300c 3600c
3 6C 15¢ 22c 30c 40c 60c 350c 3600c
4 10c 22c 35¢ 48c 60c 90c 400c 3600c
5 15¢ 35¢ 55¢ 75¢c 90c 120c 450c 3600c
6 20c 45¢ 70c 95¢c 180c 550c 1000c 3600c
7 28c 60c 90c 135¢ 350c 1000c 2000c 3600c
8 35¢ 80c 130c 215¢ 450c 1500c 2000c 3600c

9.3. DyHKLMA COXPAaHEHUA TPEX NOCJIeAHUX HEMCNPABHOCTEN

YcTpoicTBo nnaBHoro nycka ESQ cepun GS7 vmeeT GyHKLMIO COXpaHeHMs
nocsieAHMX TPeX aBapuiHbIX OTKJIHoUeHWIA. B 1toboe BpemMa MOXHO 0b6paTnTbca
K HAM 014 aHa/In3a NpUYnHbl NoAaBJ1IeHNA HENCNIPABHOCTUN N NMONCKA peLleHuna.
HaxxmMuTe 1 yaepXXuBanTe KHOMKY BO3BPATa, YTOObl 0TOOPA3WTb COCTOSHME
owmnbKku.

10. Fa6apuTHble pa3mepsbl YN cepun ESQ-GS7

Fa6apuTHbIE U YCTAaHOBOYHbIe pa3mepbl YT cepun
ESQ-GS7 5.5-75 kBT

< N
. ] i 4—7 -
L CIC [ — @ 10
H3 [oXNeNe]
O 0o H1
[ Il
1 L o) o
[ |
H‘iﬁ W4 W4
Fa6bapuTHbIN YCTaHOBOYHbIN TepMWHaNbHbIN
MO(‘-I-I.S_(I_J)CTb Tok (A) pasmep, MM pasmep, MM MHTEpBaa, MM
: H1 w1 D H2 W2 d H3 W3 H4 w4
5.5-75 11~150 310 155 180 296 127 M6 284 46 7.2 30.9
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Fa6apuTHble M YCTAaHOBOYHbIe pa3mepbl YT cepun

ESQ-GS7 90-200 kBT
- W1 D w2
5 s A - > d ——>
i
— A A H
——— — O 0
000
ooo
3 —— »
H2
v oTT o |y Y,
1:2 A o 1 [
H4 W4 W4 | —-[I——\
W3
rabaputHbIi YCTaHOBOYHbIN TepMUHaNbHbIN
MowHocTs Tok (A) pasmep, MM pasmep, MM MHTEpBas, MM

(xBT)
H1 W1 D H2 w2 d H3 w3 H4 w4

90-200 180~440 | 560 280 247 535 215 M8 | 559.5| 170 | 17.25| 85

Fa6apuTHble M YCTaHOBOYHbIE pa3mepbl YT cepun
ESQ-GS7-7T 250-320 kBT

W1 - D
W3 - > d W2
It - >
TE o] A L A [ [ [
o 0O [$] 0
c—
0 00
o oo
=
LA N
J
Vel v —T\ ERERE
W6
H4
W4
FabaputHbIv YCTaHOBOYHbIN TepMWHaNbHbIN
MO(I-I-lSO)CTb Tok (A) pasmep, MM pasmep, MM MHTepBan, MM
KBT,
H1 | W1 D H2 | w2 d H3 | W3 | H4 | W4 | W5 | W6
250-320 500~640 | 592 | 322 | 265 | 568 | 256 | M8 | 590 | 190 | 17.4| 200 | 95 | 100
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Fa6apuTHbIe M YCTaHOBOYHbIE pa3mepbl YT cepun
ESQ-GS7-7T 355 kBT

-
L D
o o) - L [o] [ [«
) S . A 5 %o 1% % &
L[ 5 Jl \
— IR
e OO0O0O000
O 0O
o oO
" — H3
H1 H2
dj OO0O0O000
Yilo ol y
° % o 7 T \o ‘
|~—| °° o° o°
W3
[363DUTHBIN DAZMED. MM YCTaHOBOYHbIN TepMUHaNbHbIV
MO(LI.l;O)CTb Tok (A) P P P pasmep, MM MHTEPBas, MM
KBT,
H1 W1 D H2 w2 d H3 W3
355 710 496 290 250 472.5 260.2 M8 523.5 90.5

Fa6apuTHbIe M YCTAaHOBOYHbIe pa3mepbl YT cepun
ESQ-GS7-7T 400-630 kBT

- W1 - D 4%
o) L [ [ [
= = =
‘ o °O °O Ooo_ ‘ ﬂ 0 O] o| =] [6) ‘
— JIIR
— OO0O0O000O
O 0O
o oo
= H3
H1 H2
i\ OO00O000
AR ol y NS Y
°:_>°° S B Tr o°) o°) 0°)
W3
MOLLHOCTb [a6apuTHbIN pa3mMep, MM YCTAHOBOYHbIN pa3mMep, MM TVIeE'I'%MHB?:I’}-I'Ib:\'/IbI\IAM
(kBT) Tok (A) psan,
H1 w1 D H2 w2 d H3 W3
400-450 800~ 900 530 330 250 507.2 305.4 M8 565.2 104.5
500-630 1000~1200 580 410 250 558,2 384 M8 625.9 129.7
ESQ°
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11. MpoTtokon MODBUS RTU

MODBUS RTU - 3TO CTaHAapTHbIA MNPOTOKOJ1 CBA3M, MO3BOJIAIOLLNMN
ACMHXPOHHO NepeaaBaTbh MHGOPMALIMIO OT XOCTa K MOAYNMHEHHOMY YCTPOWCTBY.
XOCT-KOMMNbIOTEP MOXET M3MEHATb, KOHTPOJIMPOBATb M CYMTbIBATb 3HAYEHMSA
YT ¢ NOMOLLBIO CTAHAAPTHbBIX KOMAHA «4TEHME AAHHBIX» U «3aMMCb AAHHbIX».

®dopmar 3anpoca AaHHbIX:

May3a Appec BeomMoro Kog, dbyHKummn 0O61aCTb AaHHbIX CRC May3a
3.56aiTa Anpec BeAoMOro 03H/04H HauanbHbIn agpec | Ynaio gamHbix | CRCnpoBepka 3.56aiTa

- AJpec BeJoOMOro ycTponcTsa: 1 6ainT. bes KoppeKTHO Ha3Ha4YeHHOro
agpeca BegoMoe 060pyaoBaHMe TOJIbKO NOYy4YnT CoobLLIEHME, HO He
BbIMNOJIHNT NOJIYYEHHYIO KOMaHAY.

« Koga dyHKummn: 1 6anT, kog GyHKUMN KOMAHAb! YTeHuA: 03H.
» O61acTb AaHHbIX:

« HayanbHbIn agpec: 2 6anTa, NepBbIi 6aNT ABNSETCA CTapLUMM
6anTom agpeca, a BTopor 6anT ABnAeTCca Maaawnm 6banTom agpeca.

* Yncno aaHHbIX: 2 6anTa, AaHHbIE HAYMHAKOTCA C HAYaJIbHOMO afpeca,
nepBbIvi 6anT ABNSETCA CTapLUMM 6AaNTOM AaHHbIX, @ BTopon 6anT
ABNAETCA MNAALWNM 6aNTOM AaHHbIX.

« CRC npoBepka: 2 6anTa.
®opmaT oTBETA:

Maysa AZpec BejOMOro Koga dyHKumm 0671aCTb AaHHbIX CRC Maysa

3.5 6aiTa Apnpec BeloMOro 03H/04H HaqaanblVlap,pecl Ynono paHHbix | CRCnpoBepka 3.5 6aiTa
« Appec Begomoro: 1 6anT.

« Kop dyHKUMKM: 1 63T, Koa GYHKLMM KOMaHAbl YTeHmsa: 03H.

« O6,1aCTb AaHHBbIX:

+ Kosnyectso 6ainT: 1 6aiT, KosIMYecTBo 6aNTOB AaHHbIX, BO3BPa-
LLLAEeMbIX KOMaHA0M YTeHUA.

* 3HayeHVe NapamMeTpa: 3HAYEeHMe OAHHbIX, BO3BPALLLaeMoe KOMaHAoM
4YTeHnA.

« CRC npoBepka: 2 banTa.
®dopmart oTBeTa nNpu oLnbKe:

Maysa Anpec BeAoMoro Koa dpyHKumm Koz owmnb0o4HoM onepaumn CRC Maysa
3.56aiTa AnpecBegoMoro 83H/84H 01,02,03,04 CRC npoBepka 3.56anTa

* Appec noa4yMHeHHOro ycTponcTea: 1 6anT.
e Kop ownbku: 1 6anT, 83 u.
« Kopg owmnbo4yHOM onepaLmm:

* 01 =Henoaaep>XnBaeMbliii Koa, GYHKLMN.
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* 02 = Henoaaep>knBaeMbIn Ha4aibHbIW aapec NN HenoaAepXXu-
BaeMbIW «HA4aJIbHbIM aApec + HOMepP AAHHbIX».

* 03 = KosinyecTBo HeNnogaep>XMBaeMbIxX AaHHbIX.
¢ 04 = Owwmbka npu npoBepke CRC 1N YTEHNU HECKOJIbKNX AAHHbIX.
« TpoBepka CRC: 2 6anT.
3anucb B YN ESQ-GS7 no 3anpocy 0

Maysa Appec BepoMoro | Kog, owumbku JaHHble CRC Maysa
3.56aita | AgpecBenomoro 06H HavanbHbIi agpec CRC npoBepka 3.5 6aita
3HayeHne AaHHbIX

« Appec BejoMOro ycTponcTsa: 1 6anT.
* Kopg dyHKumm: 1 6anT, koa GyHKLMM Ana KoMaHabl 3anncn: 10H.
« O61acTb AAHHbIX:

* HayvanbHbIV agpec: 2 6anT, nepBbI 6aNT - cTapLunin 6anT agpeca,
a BTOPOW - MJ1aALwLnin BanT.

« 3HayeHue AaHHbIX: 2 6alT, NepBbIf 6ANT - 3TO CTAPLUNI 6ANT AAHHbIX,
a BTOPOW - 3TO MN1aALLNIA 6aNT JaHHbIX.

» [lpoBepka CRC: 2 6anTa.
+ ®opmart oTBeTa:
« dopMaT NnpremMa nNpaBuJIbHOro OTBETa:
+ B COOTBETCTBUM C AaHHbIMM, OTMPABJIEHHbIMM XOCTOM.
®dopmaT oTBeTa npu owwnbKe:

Maysa AppecBepoMoro | Kop ¢yHkumm | Kop oumb6ouHOM onepauum CRC Maysa
3.5 6aira BeaoMmbliii koa, 86H/84H 01,02,03,04 CRC npoBepka 3.5 6aiTa

» AJpec nog4YMHEeHHOro ycTtponcTea: 1 6anT.
» Kogp ownbkun: 1 6anT, 90H.
« Kop owmnboyHom onepaunmn:

* 01 =HenoaaepxnBaembii kog, GyHKLMN.

+ 02 = He noaaep KmMBaeTca «HavyaibHbIN agpec» uav «He noaaepxu-
BaeTCcA» HavasibHbIM afpec + HoOMepa AaHHbIX.

* 03 =Henoaaep>XnMBaeMbli HOMep AaHHbIX.
* 04 = Owwmbka npu nposepke CRC UM YTEHNU HECKOJIbKNX AAHHbIX.
» [lposepka CRC: 2 6anT.
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11.1. NMNepeyeHb perucTpos

Apnpec | HanmeHoBaHne | KomaHga | Twvn gaHHbIX | KoadpduupeHt | EaviHnLb! n3m. | Onuncanne
YureHne napameTpos 03H

0101 |HanpseHve YreHne | 6e33Haka 1 \%

0102 |Tok YreHvie | 6e33Haka 1 A

0103 | ABapwiiHoe oTK/to4eHVe 1 YreHne | 6e33Haka

0104 | ABapuitHOe OTK/ItOHEHMe 2 YreHne | 6e33Haka

0105 | ABapuitHOe OTK/Ito4eHe 3 YreHne | 6e33Haka

YteHne napameTpos 04H

00H OxwupaaHne
01H 3anyck

0000 |CocrosiHne YreHve | 6e33Haka 02H Pabora
03H Markas octaHoBKa
04H Pe3eps
05H HencripaBHocTb

0001 |Hanps»eHve YreHne | 6e33Haka 1 \%

0002 |CpepHee 3Ha4eHMe TOKa YreHne | 6e33Haka 1 A

0003 |TokdasblA YreHne | 6e33Haka 1 A

0004 |TokdasblB YreHne | 6e33Haka 1 A

0005 |Tok da3bl C YreHne | 6e33Haka 1 A
00H OtcyTcTByeT
01H OTcyTcTBYeT BXOAHAA Pasa
02H HayanbHan dasa no
YMOJHaHNIO
03H BosbLLION MyCKOBOW TOK
04H Meperpy3ka no Toky npn
pabote

0006 | TekyLLas HENCNPABHOCTb YreHne | 6e33Haka 05H Meperpy3ka npy nycke
06H Meperpyska npu nycke
07H OncbanaHc Toka
08H OLumbka neperpysku
09H OLumbKa nepeHanpaxeHus|
10H MoHwKeHHOe HanpsxXeHne
11H BHYTpPeHHsA oLumbKa

YnpasneHwve 06H 3anyck 1 octaHoB

01H Cron

0100 |KomaHpgaynpasneHvs 3annch | 6e33Haka 02H Crapt
03H C6poc HemcrpaBHOCTN

12. TexHuyeckoe obcny>xmMBaHue u Mepbl
NnpeAoCTOPOXXHOCTH

12.1. MpoBepkKa u Npo6HbIN 3anycK

Ina 6e3onacHoin paboTbl YCTPOMCTBA MJIABHOrO Mycka MpoBepLTe nepej,
BKJIHOUYEHMEM:
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+ CooTBeTCTBYET /I MOLLHOCTb MJIABHOMO MyCKa MOLLHOCTY ABUraTess.

* YcTaHoBWTe 3HaYeHMe «kHOMWHANbHbBIN TOK ABUraTeNsa» B COOTBET-
CTBMN C TEKYLLMM 3HaY4YeHNeM Ha I'I&CI'IODTHOVI Tabnmyke ABuUraTtena.

+ COOTBeTCTBYET /I M301AUMA ABUraTesiA TpeboBaHNAM.
+ TpaBWbHO M NOAK/HOYEHbI BXOAHbIE M BbIXOAHbIE Lienu.
+ TpoBepbTe 3aTAXKY BCEX COeANHEHM.

» [MpoBepbTe KsieMMbl (R.S.T) C MOMOLLIbIO MYyILTUMETPA, Ha NpeaMeT
KOPOTKOIO 3aMbIKaHMA Ha 3eM/1t0

Mocne nopauM nutaHna 6yaeT oTobpaxkaeTca CTaTyC «[OTOBHOCTbY,
yKasbliBaoLLMiA, 4To Y HaxoauTCcA B COCTOSAHMM FOTOBHOCTU K paboTe. Bbl
MOXKETE MUCMOJIb30BaTb GYHKLMIO «j0g» A1 MPOBEPKM HANpaB/IeHMA BpaLLEeHMA
asuratens. ECivBpalleHve aBuratena HeBepHOe, MOXKHO MSMEHUTL BpallieHue,
NnomMeHsaB MecTamu Jitobble age ¢asbl gBuraTens.

Mocnie NnpobHOro 3anycka HeobXoAMMO YCTAaHOBUTL PEXMM 3amycka, TOK,
HanpAXeHue, BpeMsa 1 Apyrive napaMeTpbl B COOTBETCTBMM C TUMOM Harpysky,
cM. Tabanupl 8-1 m 8-3.

» Ecnu BO BpeMsa BKJIHOYEHMA WM B poliecce paboTbl cpaboTaeT 3alnTa,
Ha Aucnniee oTobpasnTcA KoA HeucrnpaBHOCTW. lMoxanyncra, cieaymnte
COOTBETCTBYIOLLMM UHCTPYKLIMAM, CM. TabauLy 9-0.

* [locne BKIKOYEHMA yCTpOVICTBa MNJ1IaBHOro nycka He OTKprBaVITe
KPbILWKY BO n3bexkaHme NMnopa>keHnA 3N1eKTpnN4eCkKMM TOKOM.

+ Ecnv Bo Bpema npo6HOro 3anycka o6Hapy>keHbl HEHOPMaJibHble 3BYKM,
[ObIM WM 3aMax, csieayeT 6bICTPO OCTaHOBUTL PaboTy, OTKJIHOUYUTL 3/1eKTPO-
NUTaHMe 1 NPOBEPUTb NMPUYMHY.

» Korpa BbIxoA yCTPOWCTBA NMJIaBHOMO NyCKa He MOAKJ/THOYEH K ABUTATESHO,
Ha knemmax UV.W 6yaeT npucyTCTBOBaTb HaBeAEHHOEe HanpsaXeHue, YTo
ABNAETCA HOPMaJIbHbIM fiBJIeHMEM. Nocne NoaKIrYeHNa ABUraTensa nHAay-
LMPOBAHHOE HaMpsi>XXeHne ncyesaerT.
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12.2. ExXxegHeBHOe 06Cny)KuBaHMe U Mepbl
npeaoCTOPOXXHOCTHU

» Korma ycTpomcTBO MJlaBHOro nycka ESQ Haxoautca B COCTOAHMU
OCTaHOBQ, Ha BbIXOAHbIX KJleMMax byaeT NpucyTCTBOBATb MHAYLIMPOBaHHOE
HanNps>KeHne, KOTOPOe BbI3BAaHO TOKOM YTEYKM TUPUCTOPOB, 3TO ABISAETCSA
HOPMaJibHbIM fIBJIEHMEM, NO3TOMY C/iefyeT obpaTnTe BHMMAHME Ha onac-
HOCTb NOPA>KEHWSA SNTEKTPNYECKMM TOKOM.

« Ecnm k gBuratento noaksovyeHo obopynoBaHMe AN KOMMEHcALnm
pPeaKTMBHOM MOLLHOCTN, HEeobXoAMMO 06fA3aTesIbHO €ero MOoAKJIYUTD
K BXOAHbIM KJjiemmam YII, B NPOTMBHOM CJly4ae YCTPOWCTBO Oyaer
noBpeXxaeHo.

+ [NpoBepbTe COMPOTMBIIEHNE WM30JIALMU MEXY BXOAOM W BbIXOJOM
YCTPOWCTBA MJ1aBHOro fnycka ESQ ¢ NoMolLLbio MeroMmmeTpa.

+ CxemMa noak/itoyeHUs:: BXOAHble M BbIXOAHble KJ/IEMMbI yCTpO[/'ICTBa
NJ1IaBHOIro nycka HeN1b3A MNOMeHATb MeCTaMu, B MNPOTUMBHOM dCJly4ae
yCTpOVICTBO NMJ1IaBHOIo nycka nav asuraTtesib MoryT 6bITb noBpexxaeHbl.

« [lepunoanyeckn npoBoanTe NpoBepky M unctky YII, ocobeHHo, ecnn
aKkcnayatauma YN npoBoauTcs B 3anbl/IeHHbIX ycnoBuAX. CUbHas 3anbl-
NleHHoCTb YT MoXeT BbI3BaTb €ro noBpexaeHune.

Ecnv ycTporCTBO N1ABHOMO NyCKa He NCMOJIb3yeTCsA B Te4eHne AJINTESIbHOIo
BpeMeHW, nepes, 3anyckoM HeobxoanMMo NpoBeCcTM Npoueaypy ocyLleHus,
ONA yaaneHna cienoB o6pa3oBaHNA KOHAeHcaTa. 3anyck YT B ycioBmax
MOBbILUEHHOMN BJIAXXHOCTM C OOpPa30BaHMEM KOHAEHCATa BbI3OBET ero
nospexxaeHue.
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