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‘A‘ CvcTema MeHe)XMeHTa KayecTsa
mm cepTuouLmMpoBaHa no
rOCT UCO 9001-2011 (1SO 9001:2008)
KoHTpoAnep-onTun

dHepaxunCensep cepun ES-T

MHCTPYKLMA NO MOHTa)KY U HAaCTPOMKe

Bo n3berxkaHue BbIXOAA U3 CTPOSA KOHTPO//IEPa U (MAK) NPMBOAUMOrO 060pyAOBaHUA, HE NOKPbIBAEMOro
rapaHTHiiHbIMM 06A3aTeNnbCTBaMM, Nepes, yCTaHOBKOI U 3KCnyaTaluei KOHTpoanepa peKomeHayem
BHUMAaTE/IbHO O3HAKOMMTbBCA C HACTOALLEI MHCTPYKLMEN
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Ha3sHaueHue

NHTenneKTyanbHble AUHaMUYECKME KOHTPONIEPbI aCUHXPOHHDBIX 3N1EKTPUYECKUX ABurateneit cepmum ES-T
npeAHasHayeHbl AnA:
1. MnaBHOro 3anycKa U OCTaHOBA 3/1eKTpoABUraTesel no:

a) HaXKaTuIo KNaBMLL Ha BCTPOEHHOM NaHeW YNpaBAeHUA UK

6) BHELWHMM CUrHaNam, NOAABAEMbIM Ha AUCKPETHble Bxoabl START n STOP uau

B) CUrHanam ynpasnsioLero (Beayliero) yctpoiicrea Yepes uHtepderic RS485.
2. 3awmTbl ABUraTtenei ot obpbiBa $pas, neperpysku, NOHUKEHHOTO U NMOBbILIEHHOTO HANPAMXKEHUA.
3. PerynMpoBaHWA MOLLHOCTU 3/1EKTPOABUraTeNIeN B 3aBUCUMOCTU OT HarpysKu (pexum
3HeprocbepekeHnA U KoppeKLuun KoadPULMEHTa MOLLHOCTH - Aasiee NO TEKCTY PEXUM SKOHOMMUM).

MoganduKaumm KoHTpoanepos npuseseHbl B Tabanue 1.1,1.2

KoHTponnepbl moaudukaumm ES-TC AONONHWUTENBHO NpefHasHauyeHbl ANA YNPaBAEHUA BUXPEBbIMU
TENA0BbIMM reHepaTopamm - UX 3anyckom/OCTaHOBOM B 3aBUCMMOCTU OT TeMMnepaTypbl TENJIOHOCUTENS,
3anycKa LMPKYNALMOHHONO HAacoca, KOHTPOIA HA/IMYMA AABNEHUA B CUCTEME OTOMN/IEHUS.

BHeLwHwWI BUA KOHTpoanepoB dHepakuCelisep cepun ES-T npuBeseH Ha pucyHkax 1.1-1.9.
FabapuTHble M MOHTa)KHble pa3mepbl KOHTpoanepoB SHepauCeisep cepumn ES-T npuBepeHbl Ha

pucyHKax 2.1 - 2.8 n B cneaytoweit 3a pucyHkamm Tabaunue 2 TMNnopasmepos.

PacwudposKa ycnoBHoro o603HaueHns KoHTpoanepa IHepaxxuCeiisep cepum ES-T

ES-T 0-0055-20-4

HanmeHosaHune
cepuu ycTpoiictsa Knumatuyeckoe
NN3aBHOTO MycKa Koa, UCMOHEHME 1
KaTeropus
pasmeLLeHus
Mopgudukauua Kog, 4 YXna
1 YXN2
KoHTponb no HanpaxeHuto 0
KOHTPO/b N0 HAaNPAMKEHMIO 1 TOKY 1 Kon CreneHb
0AHOW dazbi 3awmTbl IP
KoHTpoAnb no HanpaxeHuo 1 ToKy 3 20 P20
Tpex ¢as 54 PS4
KoHTpo/1b MO HanpsXeHuio, ¢ 5
nHTepdericom RS485 MoLLHOCTS
KOHTPO/1b MO HanNpsAXXeHMIo 1 TOKY Koa | xonTponnepa,
oAHOM ¢asbl, ¢ uHTepdeiicom 6 KBT
RS485 0055 55
KoHTponb no Hanpm\\(?Hmo M TOKY 7 0110 1
Tpex ¢as, c uitepdericom RS485 ~ B
[inA ynpaBneHva TennoBbiMu ¢ _ _
TMAPOAMHAMMUYECKMM Hacocamun _ _
4000 400




Tabnuua 1. Bbibop KoHTponnepa

Mogenb HomMwnHanbHaa MOWHOCTb, KBT Tunopasmep
ES—T03 ¢ 380 B +10%
ES-T0-0055-20-4 5,5 1
ES-T0-0110-20-4 11 1
ES-T0-0150-20-4 15 2
ES-T0-0220-20-4 22 2
ES-T0-0300-20-4 30 3
ES-T0-0370-20-4 37 3
ES-T0-0450-20-4 45 4
ES-T0-0550-20-4 55 4
ES-T0-0750-20-4 75 5
ES-T0-0900-20-4 90 5
ES-T0-1100-20-4 110 5
ES-T0-1320-20-4 132 6
ES-T0-1600-20-4 160 6
ES-T0-2000-20-4 200 7
ES-T0-2250-20-4 225 7
ES-T0-2500-20-4 250 7
ES-T0-3150-20-4 315 8
ES-T0-4000-20-4 400 8
ES—-T13 ¢ 380B +10%
ES-T1-0055-20-4 5,5 1
ES-T1-0110-20-4 11 1
ES-T1-0150-20-4 15 2
ES-T1-0220-20-4 22 2
ES-T1-0300-20-4 30 3
ES-T1-0370-20-4 37 3
ES-T1-0450-20-4 45 4
ES-T1-0550-20-4 55 4
ES-T1-0750-20-4 75 5
ES-T1-0900-20-4 90 5
ES-T1-1100-20-4 110 5
ES-T1-1320-20-4 132 6
ES-T1-1600-20-4 160 6
ES-T1-2000-20-4 200 7
ES-T1-2250-20-4 225 7
ES-T1-2500-20-4 250 7
ES—T33 ¢ 380B +10%
ES-T3-0450-20-4 45 4
ES-T3-0550-20-4 55 4
ES-T3-0750-20-4 75 5
ES-T3-0900-20-4 90 5
ES-T3-1100-20-4 110 5
ES-T3-1320-20-4 132 6
ES-T3-1600-20-4 160 6
ES-T3-2000-20-4 200 7
ES-T3-2250-20-4 225 7
ES-T3-2500-20-4 250 7




Tabnuua 1. (npogonkeHue)

ES—T43 ¢ 380 B £10%

ES-T4-0450-20-4 45 4
ES-T4-0550-20-4 55 4
ES-T4-0750-20-4 75 5
ES-T4-0900-20-4 90 5
ES-T4-1100-20-4 110 5
ES-T4-1320-20-4 132 6
ES-T4-1600-20-4 160 6
ES-T4-2000-20-4 200 7
ES-T4-2250-20-4 225 7
ES-T4-2500-20-4 250 7
ES-T4-3150-20-4 315 3
ES-T4-4000-20-4 400 3

ES—T5 3 ¢ 380 B +10%

ES-T5-0450-20-4 45 4
ES-T5-0550-20-4 55 4
ES-T5-0750-20-4 75 5
ES-T5-0900-20-4 90 5
ES-T5-1100-20-4 110 5
ES-T5-1320-20-4 132 6
ES-T5-1600-20-4 160 6
ES-T5-2000-20-4 200 7
ES-T5-2250-20-4 225 7
ES-T5-2500-20-4 250 7
ES—T7 3 ¢ 380 B +10%
ES-T7-0450-20-4 45 4
ES-T7-0550-20-4 55 4
ES-T7-0750-20-4 75 5
ES-T7-0900-20-4 90 5
ES-T7-1100-20-4 110 5
ES-T7-1320-20-4 132 6
ES-T7-1600-20-4 160 6
ES-T7-2000-20-4 200 7
ES-T7-2250-20-4 225 7
ES-T7-2500-20-4 250 7




—i— 1 KpenexHble oTBepcTua

Kpbiwka

| —— Knasuatypa Bsog kabens

ynpasneHus

Knemmbl nnatbl

ynpasneHua BBog, cnnosbix
Kabenel
Cunosble Knemmbl
BeHTunatopsbl
oxNaxaeHna

KpeneskHble oTBepcTUA

Kpbiwka

Meciive Syslems

KpenexHble oTBEpPCTUA

Bxoa kabens
ynpasieHus

| ™~—Knasuatypa

Bxoa cnnosbix
Kabenen

BeHTnnatopbl

~—— Knemmbl nnatbl oxNnaxaeHua

ynpasneHus

/—Cwnosble KNnemmbl

KpenexHble oTBEpCTUA

: 3 KpenexHble oTBepcTus

[—]
o~ KpbliLwKa
% ™ Bxog, kabens

¥KnasmaTypa ynpasneHus

e — —
-

Knemmbl nnatbl
ynpaBneHua

Bxop cMnoBbix
Kabenei

BeHTUANATOPLI
oXNaXaeHna

Cunosble Knemmbl

KpenexHble oTBEpPCTUA

Puc. 1.3 CocTaBHble YacTM KOHTPO/IIEPA HOMWHANbHOM MOLLHOCTbIO 30 - 37 KBT



errle)KHble oTBepcTuAa Beog Kabensa

§y ° o~ Knasuatypa ynpasaeHua
Mnata RS485 Kpblwka

/—ﬂnaTa ynpasneHus 5 ~o

AaTYUKamMM TOKa

Knemmbl nnathbl

Ll

. [ Tupucrops!
[ [aTumku Toka L
BBog, cnnosbix
|———CunoBble Knemmbl Kabenen
BeHTnnaTopsl

e
~ KOHTaKTOpP LUMPKYAALMOHHOO oXnaMACHNA
Hacoca

Puc. 1.4 CocTaBHble YacTM KOHTPOIEPa HOMWHANbHOM MOLLHOCTbIO 45 - 55 KBT

KpenexHble oTBEpCTMA Bsoa kabena
Knasuartypa ynpasaeHua
Knemmbl nnaTbl Kpbiwka

ynpasneHus

Mnata uHTepdeiica RS485

MnaTta ynpasnexua
AaTyMKaMm ToKa

Tupuctopbl

Wi}

[atymkm Toka

Cunosble KnemMmbl
BBog, cnnosbix

Kabenen
KOHTaKTOp LMPKYAALMOHHOTO BeHTUAATOPbI
Hacoca oxnaxaeHUs

Puc. 1.5 CocTaBHble 4acTW KOHTPOI/IEPa HOMUHAIbHOM MOLLHOCTbIO 75 - 110 KBT

KpenexHble oTBEpCTUA

Knasuarypa Bsog, kabens

Knemmbl nnatbl yrpaBsenms

ynpasneHua

Mnata uHTepdeca RS485 Kpbiwka

MnaTa ynpasneHua B }3

AaTYNKaMM TOKa

__‘; s slpgpr(ew

TupucTopsl

[atynkum Toka

°
Cunosble Knemmbl f L BBoA, CMNOBbIX

Kabenei
KOHTaKTOp LMPKYAALMOHHOO BeHTMAATOPbI
Hacoca OXNIAXKAEHWA

Puc. 1.6 CocTaBHble YacTU KOHTPOJIIEPa HOMWHA/IbHOM MOLLHOCTBIO 132 - 160 KBT



KpeneskHble oTBepcTUA

Knasuatypa

Knemmbl nnatbl
ynpasneHus

Mnata nutepdeca RS485

Mnarta ynpasnexus
[aT4MKaMm ToKa

Tupucropsl

JaTtynkm Toka

/_CMHOBbIE Knemmbl

BBopg kabens
ynpasneHus

Kpblwka

~t

BBog, cunosbix
Kabenen

BeHTunatopbl
oxnaxaeHus

Puc. 1.7 CocTaBHble 4acTU KOHTPO/Iepa HOMWHaNbHOM MoOLHOCTbIO 200 KBT

KpenexHble oTBepcTus

} Knasuartypa

\J-

-
1'/_ Knemmbl nnatbl

ynpasneHus

| — MNnara nutepdeca RS485

[~ Nnara ynpasnexus
[aTYMKaMM TOKa

[~ Tupucropsi

~— [JaT4ymKun ToKa

| —— Cunosble Knemmbl

BBog kabens
ynpasieHus

Kpbiwka

=

BBog, cnnosbix
Kabenen
BBog, rnyxo3asemneHHow
HerTpanu
BeHTUNATOPSLI
oXNnaXaeHna

Puc. 1.8 CocTaBHble YacTM KOHTPOJIIEPA HOMWHA/IbHOM MOLLHOCTBIO 225 - 250 KBT



I‘erne)m-ible oTBepcTUA
|l — Knasuatypa

|_—— Knemmbl nnatbl ynpasaeHua

——naTa nHTepdeca RS485

| ™~— nnara ynpasnenus
[aTYMKaMM TOKa

‘xTMpMCTopr

[ Cunosble KneMmbl

\ Kpbiwka
BBog, Kabens ynpasneHus
\Bao,q CUNoBbIX Kabenei
—BBop nposoga

rNyx03a3eM/IeHHOW HeUTpanu
BeHTUNATOPbI OXNaxaeHUs

Puc. 1.9 CocTaBHble YacTU KOHTPOANEPA HOMWHANbHOM MOLLHOCTbIO 315 - 400 KBT
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Puc. 2.1 Pasmepbl KoHTponnepa 5,5 - 11 KBt
L 0B
i
- L]
I °
® ®
fi (Xe)
A £
w
Puc. 2.2 Pazmepsbl KOHTponnepa 15 - 22 kBT
3 ® O
i m
o
I o o

oo/

Puc. 2.3 Pazmepsbl KoHTponnepa 30 - 37 kBT
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Puc. 2.6 Pazmepsbl KoHTponnepa 132-160 kBT
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Puc. 2.8 Pazmepsbl KoHTponnepa 315 - 400 kBT
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Tabnuvua 2. Tunopasmblpbl

A, mm B, H, W, mm D,
MowHOCTDb, Tunopasmep ' MM M ' M Mﬂ::am)::l-slx
KBT oTBepcTHiA,
M::;;:‘::e BHelwlHKue pasmepbl Mm
55-11 1 80 250 265 137,5 | 126,5 5,5
15-22 2 80 345 360 141,5 164 6,5
30-37 3 80 415 430 141,5 164 6,5
45 -55 4 260 415 430 367,5 188 6,5
75-110 5 260 495 515 394,5 | 230,5 9
132 -160 6 260 590 600 394,5 | 240,5 9
200 - 250 7 260 770 790 394,5 | 270,5 9
315-400 8 325 515 535 766.5 | 340,5 9
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TexHHUYecKHue XapaKTEepUCTUKH

Tabnunua 3

HomuHanbHble HanpsxeHus (Un)

380B+10%

[unanasoH molHocTeln
aneKTpoasuratenem

5,5 - 400 kBT

[unanasoH HayvanbHOro
(onopHoro) HanpsxXeHus

30-80%(Un)

Bpemsa pasroHa

5-60c

[unana3oH NycKoBbIX TOKOB

1,2 - 5 3HaYeHU HOMUHA/IbHOTO TOKa ABuUraTens
(3aBMCHT OT XapaKTepa Harpy3KkuM U HaCTPOEK KOHTPO/Iepa)

KonunyectBo nyckos B 4Yac

0,0 20 paBHOMEPHO pacnpegeneHHbIX BO BpeMeHU

3awmTa asuratena

OT neperpysku, obpbisa das,
MOHWXEHHOTO U NOBbILLIEHHOTO HaMNpPsKeHUs

[u1ana3oH onTMMM3aLmMm no
HanpssKeHuio

270 - 380B

MocTpoeHue KpuUBOW pasroHa

no 5 Toukam
(no 30 Toukam npu NporpammupoBaHum Yepes USB-nopT)

TouyHoCTb BCTPOEHHOro
U3mepuTena HanparxeHma

+5%

TOYHOCTb BCTPOEHHOrO
M3MepuUTens Toka (onuws)

+5%

[JononHuTenbHble GyHKUMK

BCTpOEHHbIe Yacbl peasibHOro BpemMeHMu.
15 BCTPOEHHbIX HE3aBUCUMbIX TAUMEPOB ANA 3anycKa/ocTaHoBa
no TEKyLLEMY BPEMEHM, NO BPEMEHHbIM NMPOMEKYTKAM.
MpoToKkoaMpoBaHue c60eB BO BCTPOEHHOM
3HEProHe3aBMCMMOM NaMATH C NPUCBOEHUEM BPEMEHHON METKMN
(yteHme uepes USB-nopT).

BHewHMe nHTepdeiicnl

[1Ba AMCKPETHBIX BXOAA BHELIHETO «CYXOro KOHTaKTa» ans
ynpasneHus 3anyckom/0CTaHOBOM 3/1EKTPOABUraTeNs.
WHTepdeic USB Bepcun 1.1 u Bblwe. Noaaepxka Windows 98SE,
2000, XP, Vista, 7, 8.x (x86 & x64).

WHTepdeic RS485 npotokon ModBus RTU (onuwus).
MHTepdelic BHEWHero aaTymka Temnepartypsbl (onums).

BcTpoeHHble pene

baiinacc (OKoHuYaHWe pasroHa), HemcnpaBHOCTb.
MapameTpbl KOHTaKTOB pesie 5A / 220B.

NHAMKaumMa HencnpasHocTemn

O6pbiB dasbl Ha BXOAE M Ha BbIXOAE, Neperpyska Asuratens,
MEYKBUTKOBOE 3aMblKaHWe, NOBbILEHHOE U NOHUKEHHOe
HanpsaeHWe, neperpyska no Toky (onuus)

KnumaTtunyeckoe ncnonHeHume YXN4

[wvanasoH pabounx Temneparyp -5...+40°C

OTHOCUTEeNbHAA BNAXKHOCTb He 6onee 95%, KOHAEHCALMA HeaoNyCTUMA
BbicoTa Hag, ypoBHeM mopsa £0 1000m

CreneHb 3aLWunTbl P20

JIONMO/IHUTE/IbHBIE ONIIUUA

[lononHUTENbHBIMM ONUMAMM (OTCYTCTBYIOLMMM B 6a30BOM UCNONHEHUM) ABNAIOTCA:
1. laTumK TOKa - 419 MHAMKALMM Paboumx 3HAYEHUIA CUbI TOKA U 3aLLMTbI MO TOKY.

2. UHTepdetic RS485.

3. UHTepdeiic faTumka Temnepatypbl - 471 paboTbl BCTPOEHHOTO M3MEPUTE/IA-TEPMOPETYIATOPA, B TOM
uncne ana moanduKaumii, NpeaHasHaueHHbIX ANA YNPaBAEHWA TENA0BbIMU TMAPOANHAMUYECKUM
Hacocamu (BUXpEBbIMM TENNOBbIMW FreHepaTopamm), TOHHOCTb TepMmoperyasaTopa +5%, xapakTepucTuka

50M.
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ToaK/II0YEHHE U GBICTPbIi BBOJ, B 9KCILJIyaTaLHI0

BHuMmaHue!

Mepea noaknoyeHMem Heo6XOAMMO NPOBEPUTb INEKTPUYECKME NIMHMM HA npeaMeT HapylieHus
M30/1ALMUM, KAYeCTBA 3NEKTPUYECKOTO KOHTAKTa B MeCTax COeAMHEHUNA.

O6patute BHMMaHMe Ha Tabnuuy Bbibopa AononHUTENbHOro 060pyAoBaHMA. ABTOMaTUueEcKue
BbIK/IIOYATENN U NPEAOXPaHUTENN He BXOAAT B KOMNEKT noctaBku. Heo6xoanmo ctporo cnefoBatb
pekomeHAauuam no BbIGOPY AOMOAHUTENbHOro o6opyaoBaHuA. MpUMeHeHMEe aBTOMATUYECKUX
BbIK/lOYaTeNeil €  3aHMKEHHOW  YCTAaBKOW MPUBOAUT K  CEPbe3HbIM  MOBPEXAEHUAM
anektpoobopyagoBaHusa. Yaenute ocoboe BHUMaHME KayecTBY MCMNONb3YeMbIX aBTOMAaTUYECKMX
BbIK/lOYaTeneil n npepoxpaHuteneil. NpumeHeHne 371EKTPOTEXHUYECKUX U3Aenuii, BbipaboTaBLuMX
pecypc, NPMBOAMT K NOBPEXAEHUIO 3IeKTPOo06opYyA0BaHUA.

MpeaoxpaHuTeNn ABAAIOTCA AONONHUTENbHBIM 060pyAOBaHMEM, He 06A3aTeNbHbIM K YCTaHOBKE, HO
MX UCNonb3oBaHMe obecneunBaeT HaWUAYYLWY 3aWUTY NONAYNPOBOAHUKOBLIX NPUGOPOB CUNOBOM
4acTu KoHTpoAnepa.

Mpov3BeanTe MOHTaX KOHTPO//IEPa Ha CTEHE WU/IM NaHeNn 3NeKTpoTeXHUYecKoro Wwkada. MabaputHble
pasmepbl U MUHUMaIbHbIE PACCTOAHMA [0 OKPY>KaIOLLMX MOBEPXHOCTEN YKasaHbl Ha
pucyHKax 2.1-2.8 u 3.

PacnonoxeHve Knemm nnatbl ynpaBieHUA NpuBefeHO Ha pucyHke 4. Knemmbl nnatbl nHTepdeiica
RS485 1 nnatbl ynpaBaeHWa AaTiMKammM TOKa Ha pUCyHKax 5 u 6. Haanuume nnatol uHTepdeiica RS485 n
nnaTtbl ynpasBneHUa AaTiMKaMM TOKa, onpeaenseTca moanduKaLumen KoHTponnepa HepaxuCerisep.

[Lna nogKAoUYeHUs K KONog4KaM ynpaBneHus Heo6Xxoa4MMo UCNo/b30BaTb NPOBOAA CEYEHUEM He
6onee 1 mm2.

PacnonokeHve CUNOBbIX KAEeMM C OMWUCAHWEeM YCUAUA 3aTAMKKM, B 33aBUCMMOCTM OT MOLLHOCTM,
npuBeseHo Ha pUcyHKe 7. NogkatoYeHne K CUA0BbIM KeMMaM BbINOHATb MHOFOXWUAbHBIMU MeAHbIM
NpPOBOAOM, MMHUMA/ZIbHO OOMNYCTUMOE CeYeHMe KOTOPOro, yKasaHHo B Tabauue 4. ABTomaTuyeckue
BbIK/OYATENM HA TOKM A0 125A (BKAOUMTENbHO) A0MXHbI cooTBeTcTBoBaTh OCT P 50345-99 1 umeTtb
xapaktepuctuky C. [MnaBKMe nNpepoxpaHUTeNnu [OMKHbI MMeTb Tun gG, ObiTb paccunTaHbl Ha
HanpseHue He meHee 440B u cootseTcTBoBaTb FOCT P 50339.0-2003 (M3K 60269-1-98).

BbInonHWTE 3n1eKTpryeckmne coeguHeHNA B 3aBUCMMOCTM OT BapuaHTa NOAK/IOYEHUA, COTNIAaCHO CXeMam,
npuBeAeHHbIM Ha pucyHKax 7.1 u 7.2. Mogudukaumio KoHTponnepa ES-TC noakAtouUTb, COrNacHo
cxemam, npuBeAeHHbIM Ha pucyHKkax 8.1 un  8.2. PacnonoxeHwe KOHTAKTOB KOHTaKToOpa
LMPKYAALMOHHOIO Hacoca NOKa3aHo Ha PUCYHKe 9.

HeKkoppeKTHOe MNOAK/NIOYEHME MOMKET MNPUBECTU K MNOBPEXKAEHUIO 3neKTpoobopyaoBaHMA U
KOHTpO/INepa, He NOKPbIBaEMOMY rapaHTUItHbIMUK 0693aTeNIbcTBaMU NPOU3BOAUTENSA.
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Tabavua 4. HomyHanbl 4ONONHWUTENBHOTO 060PYA0BaAHMA

MuHUManbHo M
Tok Aonycmoe p,:::::wr::\‘nl:zﬂeo
o " cpabartbiBaHuA Tok cpabatbiBaHuA cedenme ceyeHune
b t Tok nnaskoro nposoga
aBTOMaTMYeCcKoro nonynpoBOAHNKOBOTO nposoaa
KOHTponnepa, | TOK ABuratens, npeaoxpanutens ana
BT A BbIK/lOYaTens = A npeaoxpaHutens KOHT Ana
(xapakrepuctuka knacea, L-knacca, A OHTROANEROB KOHTpONnepos
Moaudukauymn
C),A ES-TL ES-T2 m moandukaunm
ES-T’3 2 ES-TC, mm?
55 13 32 40 100 4 4
7,5 18 32 40 100 4 4
11 24 50 50 100 4 8
15 32 63 63 100 6 8
22 45 75 100 150 8 16
30 60 100 125 150 10 16
37 73 125 150 200 10 25
45 88 160 200 200 10 25
55 108 200 200 250 16 25
75 145 250 250 300 25 35
90 171 315 350 350 35 50
110 207 350 400 450 50 70
132 238 450 450 500 70 95
160 288 500 500 600 95 120
200 358 630 700 800 120 150
250 467 800 800 1000 150 150
315 602 1000 1100 1300 240 240
400 760 1200 1300 1800 300 300

PekomeHayem 1cnonb3osaTh aBTOMaTU4ECKUeE BbiK/ouaTe I cepumn Record nponssoactsa komnaHuu General Electric, nnaskue
M NONYNPOBOAHMKOBbIE NPEfOXpPaHWUTENM Npou3BoAacTBa Komnawui Littelfuse, ABB, Busmann, WES-Tcode. [onyckaertca
NPUMEHATb NPOAYKUMIO APpYyruX npoussoguteneid, Ho BAXHO ybeguTbecA, 4TOo OHa npegHasHadeHa [A1A  3aWMTbI
ACUHXPOHHbIX ABUFATENEN u TUPUCTOPHbIX moayneit.

[lna opraHvsauuu yaaneHHoro ynpasneHuna ¢ BeAyLLero yCTpoMCTBa MOXKHO UCMO/b30BaTb UHTepdeic
RS485 v nporpammHoe obecnedeHune ES485.

YpaaneHHoe ynpaBaeHue TaK e MOXHO peann3oBaTh C MOMOLLbIO BHELWWHUX KOHTAKTOB:

BapwuaHT 1. [IsyxKHOMNO4YHOE ynpassieHune (KHoNku 6e3 dpukcaumm)
KHonky CTAPT nogkntountb K kKnemmam START.

KHonky CTOIN nogkntountb K kKnemmam STOP.

B nyHKTe MeHt0 BHewHuli 3anyck Bbi6paTb ABYXKHOMOUHbIA PEXMM.

BapwuaHT 2. 3anycK No cMrHany BHELWHWUIA «CyXO KOHTaKT»

KHonka ¢ dukcaumet (nepekntodatens) NoagKAOHAETCA TONbKO K Kiemmam START.

B nyHKTe MeHt0 BHewHuli 3anyck BbIbpaTb OAHOKHOMNOYHBIN pPeXxum.

Mpu 3aMbIKaHUM KOHTAKTOB ABUraTeNb 3aNyCcKaeTca, NPU PasMbIKaHUK - OCTaHaBAMBaeTCA.

BHumaHume!
Ecnu coeguHeHUA BbINO/IHEHbl He KavyecTBeHHO U600 ABUratenb He NOAKAIOYEH Mocne Nojayn Ha
KOHTPO/INEp 3N1eKTPUUECKOro NMTaHuA byaeT BbigaHo coobuieHune «HeT N-i ¢pasbi».

3Ha4YeHWA NapameTpOB KOHTPO//IePa, YCTAHOBJ/IEHHbIE MO YMOIYaHUIO, NO3BO/IAOT OCYLLECTBAATL 3anycK
nogasnstowero 60MbWKMHCTBA TUNOB 060pyAOBaHMA 6e3 BbIMONHEHUA KaKUX-NMBO A0MNONHUTENbHbIX
HacTpoeK. [na 6onee rubKoW NOACTPOMKM peMma 3amnycka 3/1eKTpoaBuratens nog Tun w
XapaKTePUCTUKM KOHKPETHOrO npuBoAa HeobXoAMMO WCMOAb30BaTb MEHIO KOHTpO//iepa Wau
nporpammHoe obecneuverHme ESUSB (onums).
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Bbixog, ' ' ' 110mm
notoka

[ o ° )
O

50MMm 50mm

110mm

Puc. 3 MuHMManbHO Heobxoaumble BEPTUKaIbHbIE U FOPU3OHTA/IbHbIE 3230Pbl.

UsB

o)

MnaTa ynpasneHuna

Mnata ynpasnexus

NO

ERROR Pene HeuncnpasHOCTU com
e —\
NO

BAYP Pene 6aiinacc coml

JlaTunK AaBAEHUA ANA PEKMUMA CKBAKMHDI
P-Sensor (npuopwuteTHO Ana
[aTYMKOB TOKa 4-20mA)

MpUHYANUTENbHBIN OCTaHOB,
Emerg.STOP paspelleHmne Ha 3anyck
(No-yMONYaHMIO YCTaHOB/IEHA NepemMblyKa)

N2
Bxog, BHelWwHero octaHoBa Npu

STOP ABYXKHOMOYHOM pexxume ynpasneHua

Kniod 3amKkiyTs

o

N1

Bxop, BHeWwHero 3anycka. [na pexkuma
TepmoperynaTopa (npu
BK/IIOYEHHOM OZJHOKHOMOYHOM pexK1me N2
START yNpaBneHns) CUrHan ¢ AaTymKa AaBAEHUA. k [rE—

Mo-ymonuaHuio ana KoMneKTaLuii ¢ N —
TePMOperyATOpOM yCTaHOBNEHA
nepembiyKa

usB

Konogkun Emerg.STOP, STOP n START - Ha nnaTe ynpasaeHus ans
NOZK/IIOYEHNA BHELLUHEro CyXOro KOHTaKTa,
T.€. 3TO BXOZbl HE A/1f NOAAYM KAKOT0-Mb0 HampaXKeHnA.

Puc. 4 Knemmbl nnaTbl ynpaBaeHUs KOHTPOANEPOB cepum ES-T.
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TERMO IN CAN (opt) ~ RS485

O O 0|0 O|]O O|O O
000000000
@ 1 ]2 JonD] 1 T2 ['A Jono[ B J+12v] @

Mnata uHtepdeica RS485

Mnata uHtepoerica RS485

Bxopg, 3-x npoBOAHOro TepMmoaTynKa Tmna
TERMO IN 50M (KoHTaKThI 1, Onuwsa
2 - curHanbHble, GND - 06wuit)

Mpu 2-x NnpoBOAHOM TEpMOZATUMKe,
YCTaHOBUTb NEPEMbIUKY MEXKHY KOHTaKTOM
21 GND

CAN (opt) He ucnonb3ayetca onuwua

MHTepdeiic RS485. Ucnonbaytotea

OnuuA
KOHTaKTbl A, GND, B.

RS485

Puc.5 Knemmbl nnatbl MHTepdeica RS485 KoHTponnepos cepum ES-T.

X1 EXTPOWER X1 |-SENSOR1 X1 |-SENSOR2 X1 I-SENSOR3
O O O|]O0 0 O|0O O O|0O O O

CISISISISISI(SISISIEIS]

-12v[GNDJH12v]+12v] INT J-12v[12v] N2 [-12v ]+ 12v] N3 J-12v

MNnaTta ynpaBneHUA Aatymkamm Toka

Mnata ynpasaeHna AaT4MKamm Toka
EXT POWER Oonuusa
I-SENSOR1 [Jatunk Toka 1-i dasbl Onuua
I-SENSOR2 [aTumk ToKa 2-# dpasbl Onuus
I-SENSOR3 [aTtuvk Toka 3-i dasbl Onuus

Puc. 6 Knemmbl nnatbl ynpasaeHua AaTinkamm TOKa KOHTpoanepos cepun ES-T.

[ns NoaKAoYEHMA K KONIOAKAM yNpaBAeHnsa HeobX04MMO UCMO0/b30BaTh
npoBoa ceyeHnem He 6onee 1 mm2,



1€ 8lie ele © 6|

e e 1 e (D)

1€ elje e|e © 6

GND L1 U L2 V

Cnnosble K1eMmbl Cunosble K1emmbl
KOHTPOANEPOB MOLLHOCTbIO 5,5-11 KBT KOHTPOANEPOB MOLLHOCTbIO 15-37 KBT

MouwHocTb | Ycunue
KOHTpOANEepa|3aTAXKM

5,5-11 kBt | 0,4 Hm

15-37 kBT | 2,5Hm

g N d 45-75 KBt | 12 Hm
Cunosble KNemmbl
KOHTPONNEPOB MOLLHOCTbIO 45-200 KBT 90-132 kBT | 20 Hm
' ' 160 KBT | 30 Hm
lo
200 kBT 35 Hm
W
O 250 kBT 35 Hm
Q9
n -5 315-400 kBT | 35 Hm
q g N P

Cunosble Knemmbl
KOHTPOANEPOB MOLLHOCTbIO 225-250 KBT

H[Z| o

Cunosble Knemmbl
KOHTPONNEepPOB MOLWHOCTbIO 315-400KkBT

L1, L2, L3 - Bxopg 3-¢a3Horo nepemeHHoro HanpsxkeHus 380 B
U,V,W  -Bbixog 3-¢asHoro nepemeHHoro Hanps:eHusa 380 B
GND, - 06LenpoMbILWNIEeHHbIN HONb

Puc. 7 Cunosble Knemmbl KOHTpoepa IHepaxknCelisep.
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ABTOMaTUYECKMI
BbIK/IOYATENb SHepaxnCensep

L1
L2

BAYP

refeod

Lif2]iJu]v]w]eno

1

SN

MNnaskne
npeaoxpaHuTenu

U
VD
W

Asuratens

MNonynposoaHWKoBble
npeAoxpaHuTenu

BapuaHT A
YcTaHoBKa aBTomaTuuyeckoro Bbikatovatens OBA3ATE/IbHA!!

YcTaHOBKa N1aBKMX U NONYNPOBOAHNKOBbIX npe,u,oxpaHMTeneﬁ He ABnAeTcA 06ﬂ3aTe}'IbHOl‘;1, HO
pekomeHayeTca anAa ,D,OHOﬂHMTeﬂbHOVI 3alWNTbl KOHTPO/IEPA U SNEKTPOABUIATENA.

Puc. 7.1 BapwuaHT nogkntoueHus KoHTpoanepa IHepakmCelisep 6e3 06X04HOTrO KOHTaKTOpa.

JHepaxunCensep

BAYP

TS

ABTOMaTUYECKMI
BbIK/KOYATENb
/ L1
/ L2
/13 tfe2fiJu]v]wleno
] Katywka J=_
KOHTaKTOpa
Mnaskue
npesoxpaHuTenu
MonynpoBoaHMKOBbIE KoHTaktop
npesoxpaHuTenu .
" D
W
[Asuratens

BapuaHT B (C cnonbsoBaHMem obxoaHOro KoHTakTopa bainacc)

YcTaHOBKa aBTOoMaTMyeckoro BbikatovaTens OBA3ATE/IbHA!!
YcTaHOBKa NNaBKUX M NOAYNPOBOAHUKOBbIX MPeAoXpaHUTeNel He ABNAeTcA 06A3aTeNbHOW, HO
peKkomeHAayeTcs ANA AONOAHUTENbHOW 3aLUKUTbI KOHTPOIEPA U 3/1IEKTPOABUIaTeNs.

Puc. 7.2 BapwuaHT nogKntoueHusa KoHTpoasiepa dHepaxnCerisep ¢ 06X04HbIM KOHTaKTOPOM.
18



KowTaktop
KoHTpOANEPa

T1]72[13

U
\Y
W

LIMPKYNAUMOHHBI
Hacoc

Puc. 8.1 Cxema nogKaoueHma UMPKYNALMOHHOIO Hacoca
K KOHTpoAnnepy ES-TC.

ABTOMaTUYECKMI
BbIK/lOYaTeNb JHepaxunCelisep
/ L1 Jatumk
Temneparypol TERMO IN P-Sensor
J L2 T 2 [owliav] 1 Jow]
/3 LT
Jatumk
fasnexns
Mnaskue i f2[sJu]v]w]eno
npeaoxpaHuTenu J_
MonynpoBoAHMKOBbIE
npesoxpaHuTenn U
Vv
W
Asuratens

YcTaHOBKa aBToMaTuyeckoro Bbikatovatena OBA3ATE/IbHA!!!
YcTaHOBKa NIaBKUX U NOAYNPOBOAHMKOBbIX NpeAoXpaHnuTenei He aBnaeTca 06A3aTesIbHON, HO
pekomeHAyeTca ANA AONONHUTEIbHOM 3aLUUTbl KOHTPOIEPA U 9N1EKTPOABUraTeNA.

Puc. 8.2 Cxema nogkatoveHmna KoHTponaepos cepun ES-TC.

S
Ha KoHTponnepbl moaudukaumm ES-TC

12171 I:I MOLLHOCTbIO 5,5-37 KBT.
KOHTaKTOPbI NOAK/IO4eHNA

LUUPKYIALUOHHOIO Hacoca He yCTaHaB/'IVIBaI'OTCH!
S

Puc. 9 KoHTaKTOp NOAKNIOYEHUA LUPKYAALMOHHOIO Hacoca
B KOHTponepax moguounkaumm ES-TC mowHocTbio 45-250 KBT



Mpy nogaye NUTAHUA U HALEKHOM 3N1EKTPUYECKOM KOHTaKTe B CUI0BOW Llenu Ha gucnsiee NnoasBuUTcs
Hagnuch BUAA

388 U 11:45:5

: 386 U 11:460 1Y
EFCHA  sH.6. 1.

TeE QCTAHOEAS

lMpumeyaHue. Bepcus npo2paMmHoO20 obecneyeHus U 3Ha4YeHue HanpaxeHua mo2ym omau4ameca om
U306paMeHHbIX HA UAMOCMPAYUAX.

Ecnn BMecTo TeKyllero BpeMeHW oTobpakaloTcA Npoyepku Anbo Bpemsa YCTaHOBNEHO HEeKOPPEKTHO
obpaTutech K NyHKTY meHio Tekywee epems u dama.

[na 3anycka gsuratens NocpeacTBOM BCTPOEHHOM KnaBuaTypbl HaxkmuTe START, ans octaHosa STOP.
Mocne 3anycka MHAMKaLMA Aucnaea NpumeT Bug,

24 1) 11450
2.1 R ++++

lMpumeyaHue. 3HAYEHUA HAMPAXEHUA U MOKA Mo2ym omau4yamecs om U306pH)KeHHbIX Ha uaalcmpayuu.
MHdUKaL{Uﬂ mMOoKQa 803MOXHA MOJIbKO MpU HAAUYUU ONYUOHA/IbHO20 damyuka moka.

B pexkume 0XUAAHUA KHONKU U UX KOM6MHaLl,l4M MMerT cneaywoume d)yHKLI,MVI!

START - py4yHOM 3anyck asuratens

C:I I:> - NepemMeLLeHne Mexay NYHKTaMn MEHI0
F1+ C:I - peflakTMpOBaHWe TeKYLLLEro BpemeHun
F1+ |:> - pefaKTMpOBaHMWe TeKyLL el AaTbl

F1+ENTER - npuHyAWTeNbHbINM 3anycK 4acoB (ecan He 3anyCTUUCb aBTOMATUYECKM)

F2+ﬁ/ﬂ - cMeHa nHdopmaLumm, oTobpaxkaemoi B 1eBOM BEPXHEN YaCTK aucnaes
ﬁ/ﬂwz - cMeHa nHbopmMaLmK, oTobparkaemol B HUMKHEN YacTu aucnnes
ﬁ/ﬂ#l - cMeHa popmaTa oTobparkeHUs BpemeHu

ENTER (3c) - BkitoueHue USB-nopTa

B pabouem pexume (Koraa snektTpoasuraTesib 3anyLieH) KHOMKK U UX KOMBUHALMK UMEIOT caeaytoLme
dyHKLUMM:

STOP - py4yHaa ocTaHOBKa ABuratena

ENTER - BKJ/IOYEHWE/BbIKNIOYEHNE PEKMMA IKOHOMMM (€C/IM AOMYCTUMO B TEKYLLEM peUMe
paboTbl U pa3peLleHO HAaCTPOKaMM COOTBETCTBYIOLLMX NapameTpoB)

Fz+ﬁ/ﬂ - cMeHa nHbopmaumm, oTobpaxkaemoi B 1eBOM BEPXHEN YacTK aucnaes
ﬁ/ +F2 - cmeHa MHpopmaLumK, oTobparkaemoli B 1eBOW HUXKHeN YyacTu gucnnen
<:I - BbICTPOE NEPEKNIOUYEHMNE B PEXUM UHAMKALMMN HAMNPAKEHUI U TOKOB

TeKywWwui pexxum paboTbl 0TOOparkaeTca Ha MHAMKATOPE CNpaBa BHU3Y:

< ++++ > - NNaBHbIN 3aNycK, PYHKLMA IKOHOMUK BKAKOUEHA (BbIKNtOUEHUE GYHKLUMM 3KOHOMUK ENTER)
< ¥FX¥ > - MaKCMManbHbI MOMEHT (3anycK 3aBepLueH, GYHKLMUA SIKOHOMUM BbIKAOYEHaA)

20



< *bp* > - BKAtoueH Baiinacc

<e+te > - Mepexos B Pexkrm 3SKOHOMUM

<e--e> - MOACTPOIKA aBTOMATUHYECKOrO PEXMMa S3KOHOMUK (YMeHbLLEHME)

<+**+> -paboTa Cc 334aHHBIM YPOBHEM IKOHOMUK

<-**.> - paboTa co CKOPPEKTUPOBAHHbBIM YPOBHEM SKOHOMUM (B PEXKMME aBTOIKOHOMMM)
<----> - MNaBHbIN OCTAHOB

< XXXX > - HewTaTHbIN peXKMm pasroHa (cbowi B paboTe)

Hacrpoiika. OnucaHue MeHI0

Hasuraumna no MeHIo OCyLLLeCTBAAETCA C NOMOLLbIO KNaBUaTypbl:
- BXOA4, B MeHIO

(:j |:> - HaBMraLMAa N0 MeHIo, NepeKkaoYeHne Mexay napameTpamm MeHoo
ENTER - BXxog B NYHKT NOAMEHIO, COXPAaHEHWE 3Ha4YeHMA napameTpa
ﬁﬂ - U3MeHeHWe 3HaYeHna NnapameTpa
STOP - BbIXxOA U3 NOAMEHIO
ﬂ - BbIXOA, U3 MEHIO HacTpPOeK (Mpu YCN0BUU, YTO B NOAMEHIO HE 3aX0AWM)
F1,F2 - GyHKUMOHANbHbIE KNABULLK
OCHOBHbIMM NapameTpamu, ONPeAENALMMIU PA3TOHHYIO XapaKTEPUCTUKY (KPUBYIO pasroHa), ABNAITCA
HayanbHoe HanpsaxceHue N epeMs pa32oHa, a Takxe mabauya pas2oHa. Kpusas pasroHa nossonser

3a4aTb ONTUMa/IbHblE NAapamMeTpbl N1IaBHOIO 3anycKka 060py,D,OBaHMF| B 3aBUCMMOCTU OT TUNa ABUTaTeNA,
TMNa npueoda un 0cobeHHOCTel TeXHOI0TMYeCcKoro npouecca.
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OnucaHnue napamMmeTpoB, HACTPAUBAE€MbIX Ye€pe€3 OCHOBHOE MEHIO

Tabnuua 5

HaumeHoBaHMe 1 onucaHue napamerpa

MopAA0oK HacTPoIiKK NnapameTpa

HauanbHoe HanpaxceHue onpepenset
MeXaHW4YeCKUit MOMEHT, pa3BMBaEMbIi
ABuUratesiem B Hayase pasroHa.

Heobxodumo nodobpame makoe Ha4asnbHoE
HanpaxeHue, Yymobbl d8uzamesns HAYUHAN
epauwjeHue cpasy nocse noda4u KOMaHOb!
CTAPT.

O6bI4HO A1 HACOCOB U BEHTUNATOPOB
noctato4Ho 30-40% HaYanbHOro HaNpPAXKeHUs,
ons komnpeccopos 40-50%, ana BanbLes,
KpaHoBoro u andTosoro obopyaosaHus 60-70%.

{343nE HoE HAMP4
45 K

3

[na n3meHeHMA Ha4aNbHOTO HaNPAXKeHNA
BOWAWTE B MEHIO HACTPOEK, HaXKaB .
Ctpenkamu BbIGepuTe NyHKT OCHOBHOE
MmeHIo, HaxkaTnem ENTER BoiauTe B Hero.
Crpenkammn BblbepuTe NyHKT HayaneHoe
HanpsaxeHue, Haxkatnem ENTER soiauTe B
NoAMEHIO. CTpenKammﬁﬂ Bblbepute
3HaYeHue.

Haxkatmnem ENTER coxpaHuTe ero.

STOP - BbIXO4, U3 MEHIO, - AanbHelwasn
HaBWrauma no MeHio.

3HavyeHue no ymonyaHmio 45%.

Bpems pas2oHa onpeaenset MakCMMaabHO U
MWHUMaNbHO BO3MOMKHbIE MYCKOBbIE TOKK, a
TaK¥Ke UHTEerpanbHyto (YyCN0BHO, CymMa TOKa 3a
BPeMmA pasroHa) COCTaBNAOLLYIO TOKA Pa3roHa.
Heobxodumo nodobpame epems pa32oHa
makum, Ymobbl uHmezpanbHoIii U
MaKcumasnbHelli MoK 6biau MUHUMAAbHBIMU.
OnTMManbHoe Bpems pasroHa A/ 60/bWwMHCTBA
npusoaos coctaBnaeT 10-30 cekyHa. NpumepHo
€ro MOXHo onpeaenvTb no dopmyne
T=k xt,

rae T - Bpems pasroHa ¢ MOMOLLbIO KOHTpoAIepa,

k - MHOXWUTENDb,

t - Bpema NpsAMoro nycka (c MomeHTa nogauu
Hanps)eHWs 40 BbIXO4a ABUraTens Ha
HOMMHaNbHble 060poThbl). O6bI4HO k = 3...5.

EFEMA FazroHa.
2 ;

[na smeHeHna BpemeHu pasroHa BolguTte B
MEHI0 HacTpoeK, HaxaBs . Ctpenkamu
Bbl6epuTe NyHKT OCHOBHOE MEHI0,
HaxkaTvem ENTER BoiiguTe B Hero. CTpenkamu
BblbepuTe 3Ha4UeHNe Bpems paszoHa.
HaaTtnem ENTER BoiauTte B NogMeH!o.
CTpenKaMMﬂﬂ BblbepuTe 3HaueHue.
Haxkatnem ENTER coxpaHuTe ero. STOP - Bbixog,
13 MeHIo, - AanbHellas HaBurauma no
MeHIo.
3HaueHue no ymonyaHumio 20 c.

DyHKUMA Aemonepe3anycK 3a8aeT PeXnm
paboTbl, NPU KOTOPOM NOC/NE BOSHUKHOBEHUSA
ownboK 3aLmnThl, NponagaHua ¢as, nepekoca
$a3, NOHUMKEHHOr0/NOBbILEHHOTO HaMNPAXKEHNUA
paboTa gBuratens aBToMaTU4eckn
B0306HOBAAETCA Yepes 1c.

ETOMSFES aMYCk
kK Pers

[NA BKAKOYEHWA/OTKNOYEHUA GYHKLMK
Asmonepe3anyck BONANTE B MEHIO, HaXKaB |:>
Crpenkammn Bbl6epuTe NyHKT OCHOBHOE
MeH1o, Haxkatnem ENTER soiiauTe B Hero.
Ctpenkammu [:) BbIbEpUTE 3HaYEeHNe
Aemonepe3anyck, HaxkaTnem ENTER BoliguTe B
noAMmeHto. CTpenKaMMﬁ@ Bblbepute
3HadveHue. Haxkatnem ENTER coxpaHuTe ero.
STOP - BbIXOZ, U3 MEHIO, - JanbHenwasn
HaBMrauma no MeHio.

3HayeHme No YMONYAHMIO BbIKA.
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MapameTp BHewHuli 3anyck onpeaenseT pexxum
BK/IOYEHUA/BbIK/IIOYEHUS KOHTPOANEPA C
NOMOLLLbIO BHELLHUX KHOMOK.

B pexxvme OOHOKHOMOYHO20 BHELLHEro 3anycka
BK/ItOYEHWE/BbIKIOYEHWE KOHTPOIIEPa
OCYLLECTBNACTCA CUTHANIOM KCYXOW KOHTAKT»
(KHOMKa ¢ PpuKcaumen nam nepeknodaTens),
nogasaembiM Ha knemmbl START. 3ambikaHne
KOHTaKTOB NPUBOAMT K 3anycKy Asuratens,
pasmblKaHMe - K OCTaHOBKe.

B pexkume [l8yXKHOMNOYHO20 BHELLHErO 3anycKa
BK/IOYEHWE/BbIK/OYEHWE KOHTPOIIEPA
OCYLLECTBNACTCA CUTHANAMM KCYXOM KOHTaKT»
(kHOMKKM 6e3 dukcaumm). KpaTkoBpemeHHoe
3amblKkaHue knemm START npuBoAMT K 3anycKy
ABWraTens, KPaTKOBPeMeHHOe 3aMblKaHue
knemm STOP - K ocTaHOBKe.

PasmbikaHue knemm Emerg.STOP npusoaut K
HemeZa/IeHHOM OCTaHOBKe paboTatowero
aguratens (aBapuitHas ocTaHOBKA) C Bblgayen
coobueHunn «CpaboTan aBapuiHbINA cTon».
MonbITKa 3anycka KOHTpoasiepa npu
Pa30OMKHYTbIX Knemmax Emerg.STOP npuBogmT K
Bblgade coobleHns «HeT paspeweHua Ha
3anyck». [ina B0306HOBAEHUA PaboThI
HEeoBX0AMMO CHATb CUTHaN aBapUAHOW
OCTaHOBKM (3aMKHYTb KeMMbl).

BHEWHMEA = aMycE

E LI (1 et

[NnA HacTpoWiku pexkuma BHewHuli 3anyck
BOMAMTE B MEHIO HAaCTPOEK, Ha¥KaB Ha |:> .
Crpenkammn BblbepuTe NyHKT OCHOBHOE
MeH1o, HaxkaTuem ENTER BoiiguTe B Hero.
Ctpenkammn BblbepuTe 3HaueHune
BHewHuli 3anyck, kHonkoit ENTER Boiiaute B
noameHto. Ctpenkamum ﬁﬂ Bblbepute
3HadveHue. Haxkatnem ENTER coxpaHuTe ero.
STOP - BbIx04, U3 MEHIo, - AanbHelwan
HaBMrauma no MeHio.

3HayeHMe No YMOYAHMIO BbIKA.

CoobuieHue npu cpabaTbiBaHWUM aBapuitHOro
Bxoaa Emerg.STOP:

2E aFHAHE STOF
IFOA0HHTE

—
CoobLeHne Npu NonbITKe 3anycka ¢
Pa3oOMKHYTbIMKU Knemmammn Emerg.STOP:

ol B8 My 15147153
HeT FazPeweHWd F

dyHKUMA Aemocmapm npu eKAYEHUU
nuMaHusA No3BO/IAET BCTPaUBaTb KOHTPOANED B
CYLLLECTBYIOLLME CXEMbI 3aMyCKa MeXay
KOMMYTaLMOHHbIM 3/IEMEHTOB CUJ/I0BOW LLENM U1
anekTpoasuratenem. Mpu BKAYEHUN GYHKLMK
KOHTPO/INEp 3anyCcTUT ABuraTesib cpasy nocne
noAaqu nNUTaHus.

ETOCTSFT MFH E
IE 1 Eery

[na HacTpOIKKM pexkuma Aemocmapm npu
BK/IOYEeHUU NUMAHUA BOUAUTE B MEHIO
HaCTPOEK, HaXKaB .

Ctpenkamu BblbepuTe NyHKT OCHOBHOE
MeH1o, HaxkaTnem ENTER BoiiguTe B Hero.
Ctpenkammn BblbepuTe 3HaueHune
Asmocmapm npu eKn04YeHUU NUMAaHus,
HaxaTvem ENTER BoiguTe B Hero.

Ctpenkamm BblbepuTe 3HaueHue.
Hakatmem ENTER coxpaHuTe ero.

STOP - BbIXOA, U3 MEHIO, - AanbHelwasn
HaBMrauma no MeHio.

3HayeHMe No YMONYAHMIO BbIKA.
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DyHKUMA M1AaeHbIT 0cMAHO8 akTyanbHa TONbKO
ANA NPUBOA0B, XapaKTePU3YIOLLMXCA
CYLLLeCTBEHHBIM MPOTUBOAENCTBYHOLWUM
MOMEHTOM, B YaCTHOCTH, NPU OCTAHOBKE HACOCOB
AaHHan GYHKLUMA NO3BONAET YCTPAHUTD
rmapaBanyeckuii yaap obpatHoi
HanpaBNeHHOCTU.

MEEHEIA OCTaHOE

ELlk 1

[na HacTpoWiku pexkuma lMaaeHo2o0 ocmaHosa
BOWAWTE B MEHIO, HAXKaB Ha .

Ctpenkammn Bbl6epuTe NyHKT OCHOBHOE
MmeH1o, HaxkaTnem ENTER BoiiguTe B Hero.
Ctpenkamu BblbepuTe NyHKT MaaeHeiii
ocmaHos, HaxkaTvem ENTER BoiguTe B Hero.
Ctpenkammn BblbepuTe 3HaueHune

(BbIKA...60ceK). HaxkaTnem ENTER coxpaHuTe ero.

STOP - BbIXxOA, U3 MEHIO,
HaBUraums no MeHto.
3HayeHue No YMONYAHUIO BbIKA.

- AanbHelwasn

MapameTp Balinacc onpegenseT pexxum paboTbl
KoHTponanepa. Ecau ero 3HaueHune BK/, nocne
OKOHYaHWA pa3roHa cpabatbiBaeT pene BAYP, yto
no3Bo/feT opraHn3osaTb paboTy c 06xoaHbIM
KOHTaKkTopom. CM. BapuaHT B Ha pucyHke 6. Ecan
aKTUBHA PYHKLMA NNIABHOrO OCTaHOBA, nocne
nony4yeHusa curHana CTOMN KOHTpoANep OTKAUUT
06X04HOW KOHTAKTOP, «NOAXBATUT»
BpaLLatoLLmMiica ABUraTENb U NABHO ero
OCTaHOBUT. PYHKLMA NAAaBHOrO OCTaHOBA
aKTyaNbHa TONbKO ANA NPUBOAOB,
XapaKTEPU3YIOWMUXCA CYLLECTBEHHbIM
NPOTMBOAENCTBYIOLLMM MOMEHTOM, TaKUX KaK
Hacocbl.

Ecnv 3HaueHne paHHoro napameTpa Koney
pasroHa, pesne BAYP cpabaTbiBaeT nocsie
OKOHYaHMWA pasroHa 6e3 Kakux-nnbo
LONONHUTENBHBIX AeNcTBUIA. [locne ocTaHOBKM
ABuratens pese BblKAoYaeTca. JaHHbI pexxum
aKTyasieH ANA CUCTEM, B KOTOPbIX HeobXoaMM
YeTKWUI CUrHa/ 3aBepLIEHUA Pas3roHa.

T el
BIE 1 Ee

K4 o 2 KOHEL
oHey, Pazrosll &

[na HacTpolikK pexkmma balinacc

BOWAWTE B MEHIO HACTPOEK, HaXKaB .
Ctpenkamu BblbepuTe NyHKT OCHOBHOE
MeHto, HaxkaTnem ENTER BoliguTe B Hero.
Ctpenkammn BblbepuTe 3HaueHne
Balinacc, Haxxatnem ENTER BoiiguTe B Hero.
Crpenkammn Bbl6epuUTe 3HaYeHue.
Hakatmnem ENTER coxpaHuTe efo.
STOP - BbIx04, U3 MeHIo, Zj - AanbHelwasn
HaBUraLmsa No MeHio.

3HayeHMe No YMOTYAHMIO BbIKA.

MapameTp 3awjuma cnyxut gns KOPPEKTHOTro
DYHKLMOHNPOBaHWA 3aLWLUTbI 9NEKTPOABUraTENA
no neperpyske. 3HayeHWe napameTpa
M3MEPAETCA B YCIOBHbIX €ANHULAX.
OnTUManbHOe 3HaYeHWe NapameTpa 3awuma
paccumnTbiBaeTca Kak (1-cos Fi (c wunbamka))x100.
[nana3oH BO3MOKHbIX 3HaYeHWl napameTpa:
BbikA, 1...100.

,EI“JHT;% AT OE HEL
v Lot
[na 3apaHua napameTpa 3awjuma BoviguTte B
MEHI0 HacTpOeK, HaXaB Ha .

Crpenkammn BblbepuTe NyHKT OCHOBHOE
meH1o, HaxkaTnem ENTER BoiiaguTe B Hero.
Crpenkammn BblbepuTe 3HayeHne
3awyuma, HaxkaTnem ENTER BoviauTe B Hero.
Ctpenkammn BbI6epUTE 3HaYeHue.
Hakatmem ENTER coxpaHuTe ero.

STOP - BbIXxOA, U3 MeHIO, - AanbHelwasn
HaBMrauma no MeHio.

3HayeHne No ymonyaHuio 25.
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MapameTp cos (Fi) BBOAWUTCA C WKUAbAUKA
3NeKTpoaBuraTens u Heobxoamm ans
nepBoHa4YaNbHOro pacyeta NapameTpos,
33/eMCTBOBAHHbIX NPU HAaCTPOViKe
aBTOMATMYECKOrO PeXKMMa IKOHOMUM U
KOppeKLmMun KoadoduLMeHTa MOLHOCTH, a TaKKe
O/1A KOPPEKTHOro GYHKLMOHMPOBaHUA 3aLLUTbI
aneKTpoaBuratens no neperpyske. C
1CMONb30BaHNEM 3TOrO NapameTpa
PaccYnTLIBAOTCA MAaKCMMAIbHO BO3MOMKHbIE
nokasarenu sHeprocbepeskeHus ans
KOHKPETHOTO 3/1eKTpOABUraTeNs. YayulleHne
nokasaTtesielt 3KOHOMMU (CHUXKEeHMe TOKa) BeaeT
K yBesnmueHuto cos(Fi), ysenmueHmne Harpysku B

pexxnMme 3KOHOMUU BEAET K yMeHbLUeHWUo cos(Fi).

[Nna AOCTUNKEHUA HAaUAYYLWMX NOKasaTenemn
»KenatenbHO yKasaTb peasibHoe 3HayeHue cos Fi.
Ecnu n3amepuTb ero He NpeacTaBaseTca
BO3MOXHbIM, MOYHO BBECTU €ro 3HaYeHue ¢
WKWAbAMKa ABUraTens.

[nana3oH BO3MOKHbIX 3Ha4YeHWl napameTpa:
Bbik/, 0.55...0.95.

o WHAE LMK

Bee

[na 3apaHus napameTpa cos(Fi) BoiauTe B MEHIO
HacTpoek , HaXkaB Ha .

Crpenkamu BblbepuTe NyHKT OCHOBHOE
MeH1o, Haxkatem ENTER BoiiauTe B Hero.
CTpenkamu Bbl6epuTe 3HaueHue cos(Fi) ,
HaxkaTvem ENTER BoiiauTe B Hero.

Crpenkamu BblbepuTe 3HaueHue.
Haxkatnem ENTER coxpaHuTe efo.
STOP - BbIx0A, U3 MeHIO, 23 - AanbHelwan
HaBUrauma no MeHio.

3HaueHue no ymonyanwmio 0.85.

Mpw BbIKA. cos(Fi) oTo6parkaeTca

ucnoeﬂ

MapameTp MuHumManbHsIli Mok 0sueamens
MMeeT 3HaYeHne TONIbKO B TOM Cayvae, ecin
KOHTpO/NNep 06opy0BaH AaTYMKOM TOKa.
[aHHbIi NnapameTp NPUMEHAETCA B A7 paboTbl
dYHKLMM OCTAHOBKM MO NOHUMKEHHOW Harpyske B
TEXHONOrMYECKUX NpoLLeccax, rae X0N0CTOM X0z,
npusoAa HeJoMnycTum. B aTom cayyae 3HaveHne
napameTpa Heob6xoAMMO 3aaTb pasHbim 105%
TOKa XON0CTOro XoAa 3n1eKTpoasuratens. Bpema
cpabaTtbiBaHMA GYHKLMM OCTAHOBKMU NO
NOHWKEHHOM Harpyske GUKCUPOBaHHOE U
coctasnfeT 0.5 cekyHAbl.

Ecnun B HeHarpy»xeHHOM peXxunme ocTaHaB/MBaTb
npuBoA He TpebyeTca, 3HaYeHVe napameTpa
HY>KHO YCTaHOBUTb PaBHbIM TOKY X0/10CTOrO X043
3NEeKTPONpUBOAaA.

THHAMSE HEE Tk
1.8 exs

[na 3apanna MuHUmManbHo20 moka deuzamens
BOMAMTE B MEHIO HACTPOEK, HaXKaB .
Ctpenkamu BblbepuTe NyHKT OCHOBHOE
MeHto, Haxkatnem ENTER BoliguTe B Hero.
CTpenkamu BblbepuTe NyHKT
MUHUMAnbHbIG MOK 08u2amens, HaxaTuem
ENTER BoliguTe B Hero.

CTpe!‘IKaMMﬁ BblbepuTe 3HaueHue.
Hakatmnem ENTER coxpaHuTe ero.

STOP - BbIXO4, U3 MEHIO, - fanbHelwasn
HaBUrauma no MeHio.

MNapameTp HomuHanbHbeIli Mok dsuzamens
MMeeT 3HaYeHMe TO/IbKO B TOM C/lyyae, ecam
KOHTpONNep 060pyAoBaH AaTYMKOM TOKa.
Mcnonb3yeTca ana obecneyeHMsa TOKOBOW
3alLMTbl ABUraTeNA NO neperpyske. YctaHoBUTe
ero paBHbIM HOMWHA/IbHOMY 3HAY€HWIO TOKa,
YKa3aHHOMY Ha WWNbAMKE 31eKTpoaBuraTena.
Bpems cpabaTbiBaHWA TOKOBOW 3aLLMUTbI NO
YCNOBUIO MOCTOAHHOTO NPEBbILEHNA YPOBHA:
npesbilweHne HoMmnHana Ha 10% - 600 cekyHpa;
npesblWeHne HoM1Hana Ha 20% - 60 cekyHA,;
npesblleHne HOMUHaNA Ha 30% - 6e3 3a4ePHKKU.

HOFMSNEHEIA ToK
13 e

[na 3apaHna HomuHanbHo20 moka dsuzamens
BOWAWTE B MEHIO, HaXKaB |:>

Crpenkammn BblbepuTe NyHKT OCHOBHOE
meHIo, HaxkaTnem ENTER BoiiaguTe B Hero.
Crpenkammn BblGEpUTE NYHKT
HomuHanbHbIli mok 08uzamerns, HaxaTvem
ENTER Boiigute B Hero. CTpenkamu ﬂﬂ
BblbepuTe 3HaYeHMe.

Hakatmem ENTER coxpaHuTe ero.

STOP - BbIXO4, U3 MEHIO, - AanbHelwan
HaBUraumsa no MeHio.
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MapameTp MaKcumaneHbIli nyckosoli Mok
deuzamens UMeeT 3Ha4YeHMe TObKO B TOM
c/ly4ae, eCnu KOHTpoiep 060pyA0BaH A4aTYMKOM
TOKa. B HEKOTOPbIX BEPCUAX NPOrPaMMHOro
obecneyeHunn Y4YnUTbIBaAETCA NPU NOCTPOEHUN
Pa3roHHOM XapaKTepPUCTUKM.

BseauTe MaKCMManbHO AOMYCTUMbIN TOK,
YPOBEHb KOTOPOTO HENb3A NPEBBILWATL B
npouecce 3anycka gsuratens. PekomeHayetcs
YCTaHaBAMBATb PaBHbIM 3-5-KpaTHOMY 3HaYeHMI0
HOMMWHANbHOIO TOKa ABUratens. BPEMH
cpabaTbiBaHMA GUKCMPOBAHHOE M COCTaBNAET 3
CeKyHAbI.

S CHMaNE HEIA M9E
(1) B4t

[Ona 3apaHna MaKcumanbHO20 MycKO8020 MoKa
dsuzamens BOVAUTE B MEHIO HaXKaB .
Crpenkammn BblbepuTe NyHKT OCHOBHOE
MeHIo, HaxkaTnem ENTER BoiiaguTe B Hero.
Crpenkammn BblGepuTe NyHKT
MaKcumanboHbiii nyckoeoli mok deuzamens,
HaxaTvem ENTER BoiguTe B Hero.

CTpenkamu BblbepuTe 3HaueHue.
Hakatmem ENTER coxpaHuTe ero.

STOP - BbIXx0A, U3 MeHIO, - AanbHelwan
HaBUrauma No MeHio.

Pexunm Hacoc ckeaxcuHbl ncnonbsyetca npu

ynpasieHUn ABuratenem oT BHELHEro AaTynka 3COC CKESMHHL

nasnenus. NMoapobHee cm. cTp. 27. B 1K 1 e

[na BkAOYEHUA pexxnma Hacoc CKBayKUHbI
BOMAWTE B MEHIO HACTPOEK HaXKaB .
Ctpenkammn BblbepuTe NyHKT OCHOBHOE
MeH1o, Haxkatem ENTER BoliguTe B Hero.
Ctpenkamu BblbepuTte NyHKT Hacoc
CKeaxcuHbl, HaxxaTmem ENTER Boiaute B Hero.
Ctpenkammu BblbepuTe 3HaueHue.
Hakatmem ENTER coxpaHuTe ero.

STOP — BbIX04, U3 MeHI0, - AanbHelwasn
HaBMrauma No MeHio.

3HayYeHne No YMONYAHMIO BbIKA.
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OnucaHye NapaMeTPoB, NPOrpaMMHPYeMbIX Yepe3 MEeHI0 HAaCTPOeK

Tabnuua 6

HaumeHoBaHMWe 1 onncaHue napameTpa

Mopagok HacTPoiiKu napameTpa

Tekywee spems u dama

KoHTpoinep MMeeT BCTPOEHHbIE Yacbl
peasnibHOro BpeMeHU 1 KaneHaapb. JaHHble
napameTpbl UCNO/b3ytOTCA Npu paboTte no
BCTPOEHHbIM TaliMepam, a TaK e ans
NPOTOKONMPOBAHUA HEUCPABHOCTEMN.
KomburHaumen Knasuw ﬁ+ F1uan

ﬂ+ F1 (yaepskusas ﬁwm ﬂ HaxaTb F1)
npoussoamTca cmeHa popmata
oTO6paXKeHWs BpeMEHU U AaTbI.

[lnfA yCTaHOBKM TEKYLLLEro BpEMEHWN BOMANTE B MEHIO
O/ HOBPEMEHHbIM HaxaTnem

Ha F1un .
Crpenkamu
BpEMEHMU.
CTpenKaMMﬁﬂ YCTaHOBUTE HYXXHOE 3HaveHue.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIx0A, 13 MeHI0.

|:> BbIGEPUTE M3MEHAEMBIN Pa3paj,

[N yCTaHOBKM TeKyLLeW AaTbl BOWAMUTE B MEHIO
OZlHOBPEMEHHbBIM HaXKaTnem

HaFlwn .

Crpenkamu <:| |:> BbIbepUTE M3MEHAEMBIN paspag,
[aTbl.

Ctpenkamu ﬁﬂyCTaHOBMTe HY}XHOE 3HayeHue.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXOA U3 MEHIO.

Talimepbl 3anycKa-ocmaHoeKu

15 BCTPOEHHBbIX HE3aBUCUMbIX TAMEPOB
NO3BO/IAIOT 3aNPOrPaMMMPOBaTL 3anyCcK MK
OCTaHOB ABuWraTens caefyroLlen
NepuoaNYHOCTH:

- no gate (pa3oBblli CTapT v cTon);

- eXXef|HeBHblIN;

- eXXeHeZe/bHbIN.

Mpu paboTe no TaimMepam MCMNONb3YIOTCA
HaCTPOMKM 3aMyCKa, BbINOJIHEHHbIE Yepes
MEHHO0 HaCTPOEK.

[lns BXxoAa B MEHIO NPOrpamMMpoBaHWA Talimepos
BOWAMTE B MEHIO HAaCTPOEK HaXaB . Ctpenkamu
|:> BblbepuTe NYHKT meHto Talimepebl 3anycka-
ocmaHoeKu, HaxkaTvem ENTER BoiiguTe B Hero.
Ctpenkamu BblbepuTe Homep Tarimepa,
HaxaTnem ENTER BoliauTe B HaCTPOIKM BbIBpaHHOTO
Talimepa.
Crpenkamu ﬁﬂ YCTaHOBUTE HYXHYIO
NepuoANYHOCTb (PeXUM) Talimepa, Aanee C NOMOLLbIo
nepenauTe K 3aAaHNI0 BPEMEHMN 1 AaTbl
cpabatbiBaHUA Tarimepa. Mocne HacTPoOMKM Taimepa
Haxatnem ENTER coxpaHuTe HacTpoOMKM.
STOP - BbIXOA U3 MEHI0.
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MeHtio RS485

[ins KoppeKTHol paboTbl N0 NPOTOKONY
ModBus HeobxoAMMO HaCTPOUTb
cnefytoLme napameTpbi:

- Adpec npubopa (agpeca BCex yCTPOWCTB,
NOAKNOUYEHHbIX K LWWMHE, A0MKHbI 6bITb
pasHbIMu);

- [MapameTpbl Nnepegayn NpoToKona:

- CKOpocmb. Yem gNIMHHEE U XYXKe NHUA,
TEM MeHblLee 3Ha4YeHue CKOPOCTH CBA3U
HeobXo0AMMO YCTaHOBUTb.

- BHyTpeHHee none agpecos Ana paboTbl ¢
nporpammHbim obecnedyeHnem ES485
(Tun yemHocmu, Yucao cmon-6um,
3adepicka omeema, Peazucmpbi v T.4.)
MOXHO He peAakTupoBaTb. [ns paboTbl ¢
LPYrMMU TePMUHANBbHBIMU NPOrpammamm
TpebyeTca HacTPOMKa aapecos.

Bonee noapobHas uHPopmauus
COAEPKUTCA B ONUCAHUM NPOrPaMMHOTO
obecneyeHus.

[Ona Bxoza B MeHI0 nporpammuposaHuns RS485
BOMANTE B MEHIO HACTPOEK HaXKaB .

Ctpenkamu Bbl6epuTe NyHKT MeHto RS485,
HakaTem ENTER BoliguTe B Hero.

Ecnv agpec npubopa He 3aaaH, Haxkatnem ENTER
BOlAMTe B nogmeHto RS485.

CTpenKamwj r YCTaHOBUTE HYXHOE 3Ha4yeHue,
HaxkaTvem ENTER coxpaHuTe ero.

Crpenkamun <:I [C) sbibepute cneaytowme
napametpbl RS485, Haxkatmem ENTER 1 c nomoubto
l YCTAHOBUTE HY}KHbIE 3HA4YEHUA.

STOP - BbIx0A, 13 MeHI0.

Tabnuya pa3zoHa

OfHOM U3 BaXKHbIX 0COBEHHOCTEW
KOHTPO/I/Iepa ABNAETCA BO3MOXKHOCTb
NoCTpoeHMA KpUBOW pasroHa. Kpusas
pasroHa no3sosfeT ONTUMM3NPOBaTL
NPOLECC 3anycKa nog, KOHKPETHbIN NMPUBOA,
KpuBas pasroHa onpeaenfaeTca TOYKamu,
3aHeceHHbIMK B Tab/nLy pa3roHa.

MpKn NPorpammmpoBaHnM KOHTpoOA/IEPa C
NOMOLLbIO BCTPOEHHOM KNaBuaTypbl MOXKHO
HACTPOUTb A0 5 Touek KpMBOW pasroHa A
yKopoyeHHoli mabauybl v 29 Touek aANa
nonaHoii mabauysl. TakKe MOXKHO
BbICTaBWUTb Tab/IMLYy pa3roHa KOHTpoAiepa C
NOMOLLbIO NPOrpammHoro obecneyeHus
ESUSB.

MoapobHoe onucaHme KpUBbIX pasroHa u
NopsAAKa UX HACTPOMKM NPUBEAEHO HUMKE.

[lns BxoAa B MeHIo Tabauubl pasroHa soauTe B
MEHI0 HacTPOeK Haas .

CTpenkamu BbIGEpUTE NYHKT YKOpOoYeHHas
ma6auya paszoHa vnv MoaHaa mabauya paszoHa.
CTpenKaMMﬁﬂ nepebupas TOYKM pasroHa
BbICTABUTE HY)KHblE 3HaYeHUA, NPpU HEO6XO4MMOCTU
nofo6bpas MX 3KCNepUMeEHTaIbHbIM NyTem. Haxatrem
ENTER BoliauTe B NOgMeHI0.

Haxkatnem ENTER coxpaHuTe ero.
STOP - BbIXOA U3 MEHIO.

B npumepe Ha unnoctpaumm:

5,10, 15, 20, 25 - Homep TO4KK;

(3.3), (6.7), (10.0), (13.3), (16.7) - Bpema c MOMeHTa
NOCTYNAEHUA KOMaHAbI 3aNyCKa, ¢ (3HaYeHne
paccumnTbIBaETCA, €ro PeakTMPOBaHWE HEBO3MOXKHO);
47.7 - 3Ha4YeHWe HaNpPAXKeHWA, COOTBETCTBYHOLLEee TOYKe, B.
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Onucanmne KPHBBIX pa3roHa

Kpusble pasroHa (pasroHHble XapaKTepUCTUKM) NpeacTaBaaloT cobol rpaduky HanpsakeHus (Toka) B
KasKAbli KOHKPETHbIN MOMEHT BPEMEHM MPOLLECcca YCKOPEHUA 3NeKTpoaBUraTens.

Mo BepTMKaNbHON OCK OT/IONKEHbI 3HAYEHMA OTHOCMTE/IBHOTO HaMpPAMeEHWA Ha BbIXOAE KOHTpoasnepa B
npoueHTax OT HOMWHanbHOro. HanpaxeHne TOYKM O PaBHO HAYaNbHOMY HaNPAMEHUIO (CM. MYHKT
HavanbHoe HanpsaxeHue B ONUCAHUWM MAapPameTPOB OCHOBHOTO MeHI). HanpsaxkeHune Touku 29
cootsetcTeyeT 100% HanpaxeHua ceTu.

BpemeHHoe paccTosHue mexay Toukamu 0 1 29 paBHO BpeMeHu pasroHa (cM. NyHKT Bpems paszzoHa B
On1caHMM NapameTPoB OCHOBHOMO MEHI0).

Kpusasa 1 - 3aBofcKan ycTaHOBKa. PekomeHayeTca Ana 60NbLUINHCTBA npneoaos, B TOM 4Yncae Hacocos,
BEHTUNATOPOB, MHEPUMOHHbIX Harpysok.

KpuBasa 2 - cTaHgapTHaA, T.e. ABAAETCA aHa/I0romM paSFOHHOﬁ XapPaKTePUCTUKN 60NbLUMHCTBA TUMOBBIX
yCTpOﬁCTB NAaBHOMO NyCcKa, UCNONb3YHOWMX aMNANUTyaHble MeTO4bl yNpaBaeHUA.

KpuBas 3 pekomeHAyeTca ANA Harpy3oK, XapaKTepUsYIOWMXCA TAXKENbIMU MYCKOBbIMU PEXUMaMMU
(peayKTOpHbIV U pemMeHHbIN NpUBOAbI, BasbLibl).

TopsAAOK NOCTPpOeHNs KPUBOI pa3roHa

1. YcTaHoBMTE Bpema pasroHa pasHbim 20 c.

2. YcTaHOBUTE HavYasbHOe HanpaxeHue pasHbim 40%.

3. MocTpoiiTe KPMBYIO, COOTBETCTBYIOLLYIO TUMY 060PYA0BaHUA.

4. MpowvsseanTe KOHTPObHbIW 3aMycK, B NpoLecce KOTOPOro M3MepbTe BpeMA C MOMEHTa 3arnycKa A0
MOMEHTa JOCTUXEHNA TOKOM MaKCMMasIbHOTO 3HaYeHMA.

5. Ecnm HeobxoaMMO, M3MeHUTe Hayva/bHOe HanpaxeHue Takum obpasom, YTobbl BpalleHuWe poTopa
[ABWraTeNs HauMHanocb 6e3 pesKoro pbiBKa, HO B TO Ke BPemA cpasy Mocae nojayn Ha KOHTponsnep
KOMaHZAbl Ha 3anycK.

120
100 400 100
90
80 80
70 70 e KpniBan 1
65
60 60 Kpusas 2
5
50 Kpusas 3
40 40 e
20
0 T T T T T ]
Touka 0 Touka 5 Touka 10 Touka 15 Touka 20 Touka 25 Touka 30
6. Ecnn HeobxoAMMO, CKOPPEKTUpYiTe KpUBYHO pasroHa Takum o6pa3om, 4Tobbl K MOMEHTY

AOCTUXKEHNA TOKOM MAKCUMA/NIbHOIO 3Ha4yeHUA y4acToK KpMBOl\;I 6bIn Kak MOXKHO 6onee Nonorum. I'IpM
HeO6XO,EI,MMOCTVI U3MEHUTE BpemaA pasroHa.
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Hapa6oTka

[na Toro ytobbl NPOBEPUTL KONMYECTBO NYCKOB M obLiee BpemMa HapaboTku npubopa Heobxogumo B
pexKume OKMAAHUA NYTEM HECKOIbKUX HaXaTui nepemnTun K NnyHkTy Hapabomka.

BbIbMpasn cooTBETCTBYOWME NOANYHKTbI NPOCMOTPETb UHT
O MNYCKOE :
43

B Tom cnyyae ecniv npmMbop NOCTaBAANCA Ha TECTUPOBAHWUE MM C HEMOJTHOM ONNATON B HEM MOKET BbITb
YCTaHOB/IEHO OrpaHuyeHue HapaboTKKU. B aTom ciyyae Npu AOCTUMKEHUW 3a4aHHOMO BpemeHu npubop
oTKAOUMTCA. [N NpoposKeHua paboTbl ByaeT HeobXoAMMO BBECTM YHWMKaNbHbIA ANA KaM4oro
npubopa Kog pa3biOKMPOBaHWA, KOTOPbIA MpPeaoCTaBAfeTCA MNpPOVM3BOAMUTENEM MpPU  YCI0BUM
BbINOJIHEHWA 3aKa34MKOM CBOMX 0653aTeNbCTB MO YCI0BUAM TECTUPOBAHWSA UM NO onaate.

OnucaHMe JONOJTHUTE/BHOTO MEHIO N10/1b30BaTe s

[ina BXxoAa B AONONHWUTENIbHOE MEHIO NO/Ib30BaTENA HaXaTb I:> , 4anee c NOMOLLbIO C:I I:> BbI6paTh
NYHKT JononHutenbHoe MeHlo, Ana BxoAa Haxkatb ENTER. [lpoueaypa u3meHeHWA napameTpos
A0NOHUTE/IBHOTO MEHIO aHaNI0rMYHa NpoLeaype N3MeHEHNA NapameTpoB B OCHOBHOM MeHI0.

CrMCOK NYHKTOB OMO/IHUTENIHOTO MEHIO:
A3bIK. 3ap2€eT A3bIK nHTEpPdENica (PYCCKUIA, aHTAMIACKIIA).

CymoyHas KoppeKyus Yacos, ¢ (berywas cTpoka). 3aaaeT KoppeKLuto Yacos npubopa AN COCTOAHUA,
Korga noAaHo BHeLHee NuTaHue.

CymoyHasa KOppeKyus 4acoe 6 6biKaA. cocmosaHuu, ¢ (berywas cTpoka). 3a4aeT KOPPEeKUMIo 4acoB
npubopa AnA COCTOAHMSA, KOTAA Yackl MAYT TOJIbKO 3a CYET 3/IeMEHTA NUTaHUA Ha MiaTe ynpasaeHus npm
CHATOM BHeLUHeM NUTaHWMK.

3adepyka 0o Ha4yana NPOKPYMKU cmpoku, ¢. [ns 6eryuwmx cTpok — Bpems, no UcTeYeHne KOToporo
HauyMHaeT MPOKPYYMBATLCA HE MOMECTMBLUAACA YacTb COOBLLIEHMA (Bpemsa OTOBpaXKeHMA HENOABUNKHOIO
Hayana CTPOoKM).

3adepika Ao cnedyouwjezo cumeona, c. [ina Berywmx CTpok — onpegenser CKopocCTb, C KOTOpOW
NOABAAOTCA CUMBOJIbI U3 HE MOMECTUBLLENCA YacTW COOBLLEHMA.
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3adepxcka 0o Havyana nepepucoeKu cmMpoku, c. Ona Berywmx CTpoK — onpeaenset Bpems, B TedeHue
KOTOPOro oTobpakaeTcsa HENOABUMKHDBIN KOHeL, coobLLeHus.

ZOBKM_CTPOKM: |

KHonku: BGBEPMKG asmonoemopd. Jna KHONOK ﬂ 3ajaeT BpemaA, B Te4eHUe KOTOPOro HYXXHO
YAEPHKNBaTb KHOMNKY HaaToun ANA Ha4vana aBTOMaTUYeCcKoMn reHepauuu HaaTui.

KHonku: paz2oH asmonoemopa. 3aaeT CKOPOCTb HaPaCTaHMA YNCA aBTOMATUYECKUX HaXKaTUI.

HOMEKM: FEZroH
16688 k<

OmcKok akoHomuu npu nodcmpoiike cos(Fi), %. JaHHblii napameTp oTo6pakaerca Npu BKAKOYEHHOM B
OcHOBHOM MeH10 cos(Fi) (aBTOMaTUYECKMIA PEKMUM SKOHOMUM). B aBTOMATUUECKOM PEKUME SKOHOMUU
NPOUCXOAMT NOCTOAHHOE OTCNEXMBaHWE TeKywmMi Harpysku no cos(Fi). ECin B TeyeHUM HeKoToporo
BpemeHu (onpegenstowerocs 3HayeHMem napameTpa J/aumenbHOCMb OMCKOKA 3KOHOMUU, C)
Habnopaetca cos(Fi) HUKe 3a4aHHOrO, NPOWMCXOAWUT KOPPEKUMS MOMEHTa (OTCKOK) Ha 3ajaHHyto
3HaYeHMeMm 4aHHOTO NapameTpa BeANYMHY. _

ITEKOK  3KOHOMWM
3

AnumenbHocmb OomMCKoKa 3KoHomuu, c¢. [aHHbIi napameTp oTobparkaeTca Npu BK/IOYEHHOM B
OcHOBHOM MeHIo cos(Fi) (aBTOMaTUUECKMIt pexkMm 3KOHOMMM). Ecin B TeYeHWU OAHHOro BpemeHu
HabntogaeTcs cos(Fi) HUKe 3aaHHOTO, NPOUCXOAUT KOPPEKLMUA MOMEHTA (OTCKOK).

MoemopHas nodcmpolika 3KoHOMUU He paHbwe, MuH. [aHHbli napameTp oTobpakaerca npu
BK/Ilo4eHHOM B OCHOBHOM MeHI0 cos(Fi) (aBTOMaTUUECKUIA PeKMM SKOHOMMUM) 1 pa3peLLaeT NOBTOPHYIO
aBTOMOACTPOIKY. Yepes 3ajlaHHOe 3HaYeHMeM AaHHOTO NapameTpa Bpema, npolueatlee ¢ NpeablayLei
NOACTPOViKK, ByAeT NpeanpuHATa ouepeaHas NoMbiTka KOPPEKLMM MOMEHTa.

ETOFH3A NOACT
&

JKOHOMUS, yCn0BHbIX eOuHUY (PY4HOU pPEeXUM 3SKOHOMWMM) BKAKOYAETCA 4Yepe3 OCHOBHOE MEHIO.
[aHHbIii NnapameTp oTo6parkaeTca Npu BbikNOYEHHOM B OCHOBHOM meHto cos(Fi). BkntoueHne faHHOro
napameTpa 6710KUpyeT pexnm aBTOMATUYECKOW 3KOHOMUMW. MpU 3TOM MOC/ie OKOHYaHWA pasroHa no
Tab/MLE HAYMHAETCA CHUMKEHME MOMEHTa A0 YC/NOBHOM BENUUYMHBI, ONpeaensiemoln 3HaueHnem 3Toro
napameTpa. Bpemsa, 3a KOTOpoe NpoOMCXOAMT yMeHbLUeHME MOMEHTa, onpeaenseTca 3HaYeHunem
napameTpa 3KOHOMUA 30, C. 33aJep’KKa OT OKOHYaHMA Pa3roHa [0 Hayana CHWXKEHUA MOMeEHTa
onpeaensetcA 3HayeHWem napameTpa 3a0epyKa 3KOHomuu, ¢ (CM.HUKe). Bbixod, Ha 3afaHHyt0
3KOHOMMIO (CHUMKEHME MOMEHTa) MOXKHO npepBaThb, Haxas ENTER. lMocne 4OCTUXEHNA MaKCMMaNbHOTo
MOMEHTa BO3MOKHO NOBTOPHOE PyYHOE BK/IOYEHUE PEXKMMA SKOHOMMUM NyTem HaxKaTtua KHonku ENTER.

KOHOMWA: YC00EE
56

3adepiKa 3koHomuu, c. [JaHHbI napameTp oTobpakaeTcs Npu BbiKAOYEHHOM B OCHOBHOM MEHIO
cos(Fi). Cm. onucaHue pexxrMma py4HOn 3KOHOMUN IKOHOMUS, YCAOBHbIX €QUHUY.

SASFHES 3K OHOME
38 4
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JKoHoMuA 3a, c. [laHHbIVi NapameTp oTobpakaeTca Npu BbiKAOYEHHOM B OCHOBHOM MeHIo cos(Fi). Cm.
onu1caHme Pexmma py4HoN IKOHOMUKU IKOHOMUS, YCI0BHbIX eOUHUY.

OHOMHA 23; ©
28

MnaeHbili ocmaHoe 00, yc/n08HbIX eOuHUYy. [aHHbI napameTp oTOOParKaeTca Mpu BKAOYEHHOW B
OCHOBHOM MeHI0 GYHKLMK MTaaeHblli ocmaHoe. 3HadeHVe 4aHHOTO NapameTpa onpeaenseT YCAOBHbIN
YPOBEHb, 4,0 KOTOPOro YMEHbLLAETCA BbIXOAHON MOMEHT B PeXnmMe NAaBHOro OCTaHOBa.

[3EHLIM OCTaHo
133 :

Pexxum «Hacoc CKBaXKMHbI»

Mpu BKAKOYEHUU pexknma HAcoc CKBAMCUHbLI PEXUM SIKOHOMMU OTK/IKOYAETCs, HacoC HaunHaet paboTaTb
MO CUrHaNy BHELIHEro AaT4yuKa AaBleHUs, NOAKAOUEHHOTO Ko BXoAy P-sensor.

CnMCOK NYHKTOB AOMNOAHUTENBHOTO MEHIO, UMEIOLLMX OTHOLLEHUE K AaHHOMY PeXUMY:

Hacoc ckeax)cuHbl, 6Ka. [aHHblii nmapameTp akTMBMPYET anroputm paboTbl MO BHEWHeMy AaT4MKy
[aB/ieHus.

MakcumaneHoe OaeneHue, 6ap. 3ajaeT ypoBeHb [AABAEHMA, NPU  KOTOPOM  MPOUCXOAUT
aBTOMATMYECKOE BbIK/IOYEHUA ABUraTeNs B pexume Hacoc CKeaMuHel.

I CHMaNE HOE 43
4%

MuHumansHoe daeneHue, 6ap. 3a/aET YPOBEHb JABNEHMA, MPU KOTOPOM MPOMCXOAUT aBTOMATUYECKOE
BK/IIOYEHME ABUraTens B pexkvme Hacoc cKeaMmcuHel.

AasneHue cyxozo xo0a, 6ap. Ecnun ,D,aHHin;I napameTp BK/KOYEH, ero 3HayeHWe 3adaeT noporosoe
AasnieHUe ana onpegeneHna CoOCToAHNA «CyXOﬁ Xo4» B pexnume Hacoc cKe8aMcuHs.l.

3adeprKa 3auyumsl cyxo20 xo0a, ¢ 3343eT BPeMA 33a[ePKKU cpabaTbiBaHWA 3aLLMUTbI OT CYXOro XoAa.
ECnv B MOMEHT BK/IIOUYEHUA 3NEKTPOABUraTENA HACOCA M3MEPEHHOE faBNeHMe NPEBbILWAET NOPOr CyXoro
X04a, OoTCcyeT BpemeHu A0 CpaGaTblBaHMﬂ 3aWKnTbl OT CyXOro Xo4a Ha4yHeTCA C MOMEHTa MOHWUXeHUA
M3MePEHHOro AaB/EHUA HUXKe Mopora cyxoro xoAa. Mpu 3Tom ecau AaBieHWe MPEeBbICUAO 33afaHHbIN
YypOBeHb, OTCHET BpemMeHW npekpaliaeTca. Takum obpasom 3alyuTa oT Cyxoro xoaa cpaboTaeT ecu B
npouecce paboTbl Hacoca M3MepeHHoe fAasneHue byAeT OCTaBaTbCA HUKE Mopora Cyxoro XxoAaa
(daeneHue cyxozo xo0a, 6ap) Ha NPOTANKEHWUN BPEMEHM, 334aHHOTO AaHHbIM NMAapPamMeTPOM.

MoemopHoe eKnto4YeHue no cyxomy xody, MUH. 3apaet 3a4epXKKy 4o I'IOBTOpHOﬁ NONbITKN BKAKOYEHUA
Asuratensa, OCTaHOB/NEHHOro ¢yHKLJMel‘;I 3alLUMTbI OT CYXOro Xo4a B pexxnme Hacoc cKeaxcuHsbl.

ETOFHOS EKA
i 28
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Yucno noemopHbIX eKaAloveHuli Mo cyxomy xody. 3aflaeT YMCAO MOBTOPHbIX BKAOYEHWIA ABuraTens,
OCTaHOB/NEHHOTO GYHKLMEN 3aLuMTbl OT CYXOro X04a B peskume Hacoc CKeamuHsl.

MEAD NOETORHL
5 £

AuanazoH damyuka OaeneHus, 6ap. 3apaeT pasneHue, cooTeeTcTBylowee TOKy 20 MA aatumka
[ABNEHWA, UCNOIb3YeMOro B pexkume Hacoc cKeay uHbl. ITO MacnopTHOe 3HaYeHWe MaKCMMANbHOTo
M3MepAEMOoro AaT4MKOM 3HaYEHUA AABEHUA.

MaN3z0H A3THMK
&

CoobleHne «O6pble damyuka» BbILAETCA B C/Ay4ae HEMCNPaBHOCTM CUrHAZIbHOM LEenu Aatiuka
fasneHua. ToK meHee npumepHo 2MA Ha Bxoge P-sensor (MOporoBblii TOK) Bbi3blBAaeT COCTOAHME
«06pbIB gaTumKar». MameHeHue (ycTaHOBKa/CHATME) 3TOTO COCTOAHMA NPOUCXOAMUT €C/IN HA MPOTANKEHUN
60nee yem 15 ceKkyHA noapsag, 3HaueHWe TOKa Ha CMrHasbHOM Bxoge npubopa ocraetcs meHee/6onee
noporosoro. Hanpumep, nocne MNepPBMYHOTO MOAKNOYEHMA OaTYMKA [ABAEHUA HOPManbHas
bYHKUMOHANBbHOCTb CTAHET AOCTYMNHA MO UCTEYEHUM BPEMEHU 3aePKKMU paBHoro 15 c.

FHE 43T4HME3
FogondTe - Fi

ANTOpUTM pexnma Hacoc CKeaM(UHbl 3aKNOYAeTCA B MNOALEPMKAHWM [ABNEHUA B AManasoHe OT
MWHMMaNbHO YCTAaHOB/NIEHHOTO A0 MaKCMMa/bHO YCTaHOBAEHHOro. [lepBOHayYasbHOE BK/KOUYEHUE
ABWraTenia Hacoca NPOMU30OMAET B TOM C/lydae ec/iv U3MEPEHHOE 3HaYEHNE AABIEHUA HUXKE, YeM 3a4aHO0
napameTpom MakcumanbHoe daeneHue. B NPOTUBHOM CAyyae anroputm nepenaer B UMK OXUAAHUA
MOHMXKEHMA 4aBAEHUA, NPEPBaTb KOTOPbIA MOXKHO NyTeM Ha)KaTuA KHomKu STOP. B umkne oxugaHus
MOHWMXXEHMA [AaBNEeHUA aBTOMAaTMYECKOe BKJ/OYeHWe [ABuraTeNs npou3oNAeT Npu  MOHMMKEHUU
MN3MEPEHHOTrO AaB/IEHNUS [0 YPOBHs HUKE 3alaHHOrO 3HaYeHMem napameTtpa MuHumaneHoe daeneHue.
BkatoumBLKCh, Auratenb byaeT paboTaTh (3a UCKAOUEHUEM cydaeB cpabaTbiBaHUA 3aLLMTbI OT CYXOro
X04a) A0 Tex nop, Moka WM3MepeHHOe AaB/NeHMe He MPEeBbICUMT YPOBEHb, 3afaHHbIM 3HauYeHnem
napameTpa MakcumaneHoe OaséneHue, Nocine Yero ajropuTM CHOBa MNepPeraeT B LMK OXMAAHWUA
NOHWXKEHUA AaBAEHNA.

Pexxum TepMoperysisiTopa

B 3aBucMMOCTM OT KoHdUrypaummu Tepmoperynatop moxeT paboTatb B pexume «Harpesatenb» wau
«Oxnagutenb». Huke npusegeH npumep paboTbl 41s HarpesaTens.
B pexxume OXXMAAHWUSA UMEET MECTO MHAMKALMA BUAA:

63, 9_C 16:21:08
Eercua =6.8.1.

B neBoii BepxHel YacTu gucnies No yMonyaHuio oTobpakaerca TeKylas TemnepaTtypa OT BHELWHEro
Aatymka. KombuHaumen knasmw F2 + | [ MOXKHO MeHATb oToBpaxaemyto MHbopmaumio.

B OCHOBHOM MEHIO /11 HAaCTPOWKM TEPMOPErYIATOPa CYLLECTBYET ABa NapameTpa:

FEAHAA TEMNERS: MNYCE FPErdJaaT
b5 ot 1@

MapameTp CpedHas memnepamypa (t) cOBMecTHO ¢ napameTpom Jonyck peaynamopa (dt) onpegenset
pabounit pexkrm Tenao0BOro rMAPOAMHAMUYECKOrO Hacoca (BUXPeBoro TENI0BOro reHepaTopa), 3a4asan
[ManasoH MOALEPKMBAEMbIX MM Temnepatyp. [pu JOCTUNKEHWM TemnepaTypow TennoHocuTens
3HaueHua Tmax=t+dt (rpagycos) anekTpodsuraTenb TENNOBOTrO MMAPOAMHAMMYECKOrO Hacoca 6yaeT
ocTaHoBneH. [pu AOCTMMKEHUWM TemnepaTypoil TennoHocutens 3HaueHws Tmin=t-dT (rpagycos)
3NeKTpoABUraTeNb TEMoBOMO0 MMAPOAMHAMUYECKOTO Hacoca 6yAeT BHOBb 3amyweH (mpy ycnosuwu
HaAWMuKUA CUrHanNa ¢ pene AaBJEHUA, Pa3peLuatoLLero 3anyck).

Ona obecnevyeHnsa onTMMasbHOrO pexmma paboTbl AaHHblE HACTPOMKWU AOMKHbI ObiTb BbINOAHEHbI B

obsasaTesibHOM nopaake. Pexomer,yemoe 3HayeHune ana Bawero obbeKTa YTO4YHUTE Y NpousBoanNTENA
WA NOCTaBLWMKa TeNN0BOro ruapognHaMmmn4eckoro Hacoca.
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JlonosiHUTE/IbLHOE nporpaMmHoe oGecneyeHue u 060pyao3alme

MNporpammHoe o6ecneyenune ESUSB ana paboTbl Yepes USB nopt
(nocTtaBnsetcs B komnnekTe ¢ USB-kabenem, nepembl4Koi Ana NaaTbl, ONUCaHMEM)

[Ona paboTbl nporpammHoro obecnedeHnss HEOBXOAMM KOMMbIOTEP C YCTAHOB/IEHHOM OMepaLyoHHOM
cuctemoit Windows 98SE, 2000, XP, Vista, 7 nnm 8.x (x86 & x64).

MporpammHoe obecneyeHue No3BosAeT:
- NPOW3BOAMUTL HACTPOIKY KOHTpoNepa Yepes MMK;
- PEAAKTUPOBATb U COXPaHATb B daiin Ntobble NapameTpbl KOHTPOANEPS;

Mowck | Ornagka | Padora

SAKPLITOCOELMMERVE | Beewawarpubope:  Cp, 15 mapra 2017 r. 14:25:29
Cp, 15 2017 r. 14:19:36
e eiRen Bpema Ha komnswoTepe: TR, MapTa r
nomKHa gb‘\]na ;e HIDKE [F] Yetarosnts spema npuBopa no koMb TRy
s0.0.
[DcHosHoe mew -
[ Tafnuua pasroxa l I VicTopue ownox ] I HapaGomca nevratens ]
[ CopawnBCEnspoverpogamn | | Serpyoim BCE npawerpe s waina
CpasHiTs hain v win | Tonexo cpashenne CRCok
Nesaiic oTkpuiT
Crncok napamer) (XIHBBHDI':I MEHTB (éepcun 9001[!] g’

Hassarwe napametpa Lwanason sHauernit Texywee sHauerme
Havaneoe Hanpmxedue, % 30800307 5
Bpemn pasroma, © 5,100 211 20
LeTonepesanyck =

eeikn...BKTT [Beicn] Bblkn [ =

BHewHuit zanyck BhikA... [JEyxKHONOUHEIR

fesicr] BLIKI
ABTOCTADT NP BKIIOHEHN
MMTaHKA Bbiin...BKM [Boikn] BbIKM
Nncsteal brisiom. o eeikn...60 [Bein] BbIKN
Baiinacc Bbikn...KoHeu pasrona

e BLIKN
cos(f) c umnspaca Beikn...0.95 [Bercn] Bbln
JKOHOMMA, YCIIOBHBDC 8AMHHLL secn.. 100 o] —
Cpepnan Temnepatypa, C 15...100 (501
e peryampe. 5.70010]
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- NPOn3BOAUTb NOCTPOEHNE KPUBDLIX Pa3roHa No 30 TouKam;

| ATk usmeHEHA

- CYMTbIBATb KOAbI OWKNBOK;
- 06HOBNATb NPOrPaMMHOE 0becneyeHne KOHTPOAIEPa.

MporpammHoe o6ecneuenune ES485 ans paboTbl c KOHTPOANEPamMK NO NpoTokony ModBus

(B KOMNAEKT MOCTaBKM BXOAMT NporpammHoe obecneyeHue u npeobpasosaTenb RS485-USB)

[na paboTbl Yepes nHTepdelic HeobxoamMmo npuobpecTn KoOHTpoanep c onuueit RS485, nMbo focTaBuTb
KOHTponnep cepuu ES-T ana AopaboOTKM B CEPBUCHBIN LEHTP.

C NOMOLLbIO AAHHOTO NPOrPamMmmHOro obecneyeHns BO3MOXKHO AMCTAHLMOHHO PasaenbHo ynpasaAaTh
rpynnou Ao 7 KOHTPOA/IEPOB (Mo cneunanbHOMy 3aKasy 40 127 KOHTPOANEePOB): OCYLLECTBAATL 3aMycK 1
OCTaHOB MPUBOAOB, NOAYYaTb UHHOPMALMIO O COCTOAHUM KOHTPONNEPOB U NPUBOAOB.

¥CTaHOBKM NOpTa,/NpoToKona/agpeca i IEI[ x|

OCHOBHEIE NEpaMETHE! lﬂo’no’nﬂu‘t’ren&Hblé i-_iapa_rgde"tp'b_ll

wm—

COk4 ~| MopT |2 = Mpwopoe Ha wire
9500 ~v| Cropocte R
g =] Bur i OnicaHne
I HE LWKHE
Even I YeTHoCTE 08 Nevratens 1
1 ~| Cronéur 5 | Oemratens?
ETU ~| MpoTokon
COEAMHKTECS |
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Deroenan .I_E:npaska I

HoBbii npubiop 2

DcHosHas |.‘Eﬁpa&xa‘[‘

-sT-;i\HTI stop [ e |

ST'AH'-T| -9T3-DF!| F2 | ‘
n.DGTBﬂHHﬁ:yCJ'I&.LmE:Iﬁ. ofiteH - 0x02 15:40:00

MlocneaHHi yenewHeIi ofer - 0x02  15:40:00

[>croron mopro/mororore/cavece T

OcHoBHEIE NapamMeTpsl HONOAHMTENEHRIE NapaMeTpbl |

: OBOE MPEAYNREXAEHIE Yepes beeper
™ Brniouate sanuce ofimenn npy aeTocTapTe

IpokoeewatensHe (o6wwe)
I sTaRT D sTOP I R2
M Chlpoc cueTumkos
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IlepeyeHb JUArHOCTHPYEMBIX OIINGOK

KoHTponnep IHepaxumCeiisep MMeeT BCTPOEHHbIE CPEACTBA AMArHOCTUKM U CAMOAUATHOCTUKM,
3HeproHesaBnUCMMyo NamaATb oWMB0oK, cboes 1 aBapuit. Bce HemcnpaBHOCTM oTo6paKatoTCa Ha

avcnnee.

Tabnvua 7

UHanKauma Ha
avcnnee

BO3MOKHbIe NPUYUHDbI

Cnocobbl peweHus

Take BO3MOXHa
BblAaya coobLlieHns o6
OTCYTCTBUMU
HynA 2-i uam 3-i dasbl

OfiHa 13 BXoAHbIX ¢pas
KOHTPO/INEPOM He
AuarHocTupyertcs.

BxogHoe HanpsaxeHue He
cootsetcTByeT [OCT 13109-97.

Y6eauTbea, YTo Kabesib NUTaHUA
noAKNtoYEH NPaBUIbHO.

MpoBepuTb HaNUYMeE HaNPAKEHUA BO
Bcex daszax.

Y6eanTbca B OTCYTCTBUU NepeKkoca

das.

MNepekoc da3

Cagur ¢as Apyr oTHOCUTENbHO
Apyra otamyaetca ot 120
rpagycos.

YcTpaHuTb nepekoc das.

O6pbIB Lenu anekTpoasuratens.

MoAKNIOUNTb 3NEKTPOABUraTENb.
MpoBepuTb COEAUHEHUSA B CUNOBOW
LLenu anekTpoasuraTens.

DACNTE

Tok ABuraTens Bblwe 3a4aHHOTO.
MoBbIWweHHbIV TOK 1 —
npesbiweHne 10%
MoBbIWeHHbIV TOK 2 —
npesbiweHue 20%
MoBbIWeHHbIV TOK 3 —
npesbiweHne 30%

MpoBepuTb MexaHWUYECKYH HarpysKky
Ha NpeaMeT NOAKAUHWUBAHUS,
neperpysku.

Y6eanTbcs B cB060AHOM BpaLLeHUH
poTopa 3N1eKTpoABUraTens.
MpoBepuTb UCNPaBHOCTb 0BMOTOK
3/1eKTpOABMraTens.

TOK Harpysku HuxKe
MUHWUMAsIbHOTO.

MpoBepuTb Harpysky, npu
HeobX0AMMOCTM U3MEHUTL 3HaYeHue
MMHVMMa/IbHOrO TOKa.

HapyLieHue ynpasneHus
ABuratesnem.

MpoBepuTb ceTb Ha HaNUuMe Nomex,
ybeauTbea B UCNPaBHOCTU ABUraTens
1 371IEKTPUYECKMX COeMHEHWI B
cunosoi uenu. ObpaTUTb BHUMaHME
Ha napannesnbHble HarpysKu Ha TOM
e pupepe.

HanpsAxeHue Ha BXxoZe Bbllwe
npeaenbHo A0NYCTUMOTO No
[OCT.

OTperynvpoBsaTb BXOgHOE
HanpseHue.

HanpsaxeHue Ha BXxoae HuKe
npeaesbHo A0MNYCTUMOro No
roCT.

MpoBepuTb NPOCaAKy HAaNPAXKEHUSA BO
BpeMmsA 3anycka gsuratens.
Mcnonb30BaTh NPOBOAHMKMN HYXKHOMO
ceyeHus.

Y6eaunTca, YTo BblgeNeHHasn MOLWHOCTb
[0CTaToYHa A1 AaHHOTO ABUraTens.
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(He oTobparkaeTcs
TeKyLlee Bpems)

Paspagunca anemeHT NUTaHMA
nnaTbl ynpaBneHuA.

3aMeHUTb 3n1eMeHT NUTaHUA NAaTbl
ynpasneHus. Mpownssectu
NPUHYAWUTENbHbIN 3aMnyCcK 4acoB
(F1+ENTER) , yCTaHOBUTb YEPE3 MEHIO
party v Bpemsa. Ecav nocne FI+ENTER
BblaaeTcA coobuieHne o6 ownbke,
06paTUTLCA B CEPBUCHBIN LLEHTP.

(BmecTo TekyLero
BPEMEeHM
oTobpaxkatoTca
npoYepKn)

He BbicTaBneHbl Yachbl.

YCTaHOBUTb Yepes MeHIo AaTy v
Bpems.

TaK»e BO3MOXHO
oTobpaxkeHne apyrux
Ko40B OWMBOK BUAA
DEADXXXX

MporpammHas olwmbKa.
BHesanHoe nsmeHeHune
XapaKTepa Harpysku B npotiecce
paboTbl aguratens (o6pbis,

KOPOTKOEe 3aMblKaHue 06MOTOK).

Mepe3anycTuTb KOHTPOANEP.
MpoBepuTb Harpysky.

B cnyyae Heo6x0AMMOCTH CBA3ATLCA
CO CNYKOOW TEXHUYECKOWN NOAAEPIKKM,
coobWnTb Koa OWKNBKK, onnucaTb
CUTYaLMIO B KOTOPOW BO3HUK cboi,
BbICNATb CXEMY NOAK/IHOYEHUA
KOHTpO/I/Iepa C yKa3aHUeM TUMOB K
HOMMHa/I0B YCTaHOBNEHHOTO
[0N0NHUTENILHOTO 060PYA0BAHMS.

OwubKa ynpasaeHus
TUpUCTOPaMU.

MpoBepuTb HaAEKHOCTb COEANHEHWMI
B CU/I0BOWM Lienu.

MposepuTsb 1 Npu HeobxoAUMOCTU
OYUCTUTb COEAUHEHMA YNPABAAIOLLMX
npoBOAOB, MAYLMX OT CUNOBOW NAaThl
K CUIOBbIM TUPUCTOPHBIM MOAY/IAM.
Mpy HEO6XOAMMOCTH CBA3ATLCA CO
CNyXX601 TEXHUYECKOM NOAAEPIKKM
WY OTNPABUTb NPMBOP B PEMOHT.

CHPHEM

OTcyTCTBUME Ha BXOAE NnaTbl
ynpas/ieHWUA CUrHanos
ynpas/ieHuA No TOKY B TedeHne
nepuoga spemeHun 6onee 30mc.
O6bI4HO ABNAETCA CNeACTBUEM
HaNnymA nomex B NUTatoLLEeN
ceTu.

TaKXe BO3MOKHOM NPUYMNHOW
ABNAETCA NOMNbITKa NOBTOPHOTO
3anycka gsuratensa He
[OXNAAACH €ro NONHOM
OCTaHOBKM.

MpoBepuTb ceTb Ha HaMuMe NMOoMex.
Y6eauTbCca B UCNPABHOCTU BBOAHOTO
aBTOMaTa U COOTBETCTBMM €ro TMna un
HOMMHaNa PeKoMeHAALUMAM,
NpUBEAEHHbIM B JOKYMEHTALMUKN Ha
KOHTpoANep.

0 BO3MOKHOCTM UCKAOUUTD
MOBTOPHbIE 3aMyCKW A0 NOAHOMN
OCTaHOBKM 3NEKTpOABUraTENS.

OTCyTCTBME HA4aNbHOTO CUTrHaNA
CUMHXpPOHM3auun Fu npw ctapre.
O6bIYHO ABNAETCA CNeACTBUEM
HaNn4MA NOMex B NUTatoLLel
cetn.

MpoBepuTb ceTb Ha HaKuMe NMOoMex.
Y6eauTbCA B UCNPABHOCTU BBOAHOIO
aBTOMaTa M COOTBETCTBUM €70 TUMA U
HOMMHaNa peKoMeHAaLMAM,
npuBeAeHHbIM B LOKYMEHTaLUUK Ha
KOHTpo/NEp.

Mpv HEOBXOAMMOCTH CBA3ATLCA CO
CNYXX60M TEXHUYECKON NOAAEPIKKN.

MpeBblweHa pasHOCTb MEXKAY
MUHUMYM M MaKCUMyMOM (no
dazam) cos (Fi).

MpoBseputb gguratens.
Mpyn HeobX0AMMOCTHM CBA3ATLCA CO
CNYKOON TEXHUYECKON NOAAEPIKKN.
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rapaHTﬂﬁHble 0653aTe/IbCTBA U PEMOHT

Mpu cobntoaeHUM NPaBUA MOHTaXKa M KCMAyaTaLMW rapaHTUAHBIA CPOK Ha KOHTPOANep CcocTaBaser
nepuos BpemeHHu, yKasaHHbli B NacnopTe Ha U3fe/iMe U UCHUCAARTCA CO AHA nepefadn notpebutento.

[apaHTUIHbIM/NOCNErapaHTUIMHBIA  PEMOHT  OCYLLECTBAAETCA B CEPBUCHOM LEHTPE KOMMaHUU
«3ddeKTnBHbIE CUCTEMDIY.

Ycnosua FapaHTMVIHOI’O 06Clly)'KI/IBaHVIFI U3N10KeHbl B rapaHTMﬁHOM TanoHe.

No BCEM BOMPOCAM, CBA3AHHbIM C MOAKNIOYEHWEM U HACTPOMKOW
KOHTPONNEPOB SHEPAMKUCEMBEP Bbl MOXETE OBPATUTLCA
B OTAEN TEXHUYECKOW NOAAEPHKKM 000 «3OPEKTUBHBIE CUCTEMbI»
Mo TENEDOHY (495) 580-21-31, o6. 2

BHumanue! lMpescde yem N0380HUMb, M0O3}#CaAAYlicMd, BHUMAMENbHO 03HAKOMbMeCb ¢ OaHHOU
uHcmpykyueli — s3mo cakoHomum Bawe epems.
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