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1. SAXOOU BE3MNEKHU

KEPIBHULITBO 3 EKCITJIYATALII (KE) BU3SHAYAE [MOPSIJOK 36EPICAHHSI, MOHTAXY,
HAJIALUTYBAHHS TA EKCIUIYATALII TEPETBOPHOBAYA YACTOTH (I14)

A lMonepedxeHHs!

Mepen BUKOHAHHAM Byab-gKMX Oi 3 NepeTBOpHOBaYEM HYacToTn 060B'A3K0BO BMBYITE AaHe KE.

A Heb6e3neka!

MY noBuHeH ByTu Big'egHaHUIM Big, Mepexi 3MiIHHOro CTpyMy (3HECTpPyMIeHUNn) nepen oyab-
AKMM  0B6CryroByBaHHAM, MOB'A3aHUM 3i 3HATTAM (BiOKPMBAHHSM) 3aXMCHUX KPWULLIOK,
nepeMMkaHHaMn cunoBux abo kepytouux nadutoris.  O6cnyroByBaHHa M4 mae
BUKOHYBaTUCb KBarnidikoBaHUM NepcoHanom, aknn suume aaHe KE.

MMicns BigKNOYEHHA NepeTBOploBaYa Bif Mepexi KOHAEeHCaToOpW faHutora nocTiMHOro CTpymy
AEesKMN Yac (A0 2 XB.) 3anuvwalroTbCA Mig Hanpyrol, TOMy He BiAKpUBAWTE KPMLLOK, LLO
3aKpMBalTb CTPyMOHecydi enemeHtu Y. BidyanbHOW 03HakKow Hebe3nevHoi Hanpyru Ha
KoHaeHcaTopax € cBiTiHHA LED iHgvkaTopiB Ha naHeni kepysaHHA [M4. Tlig Hebesne4vHolo
Hanpyrow 3HaxoOaTbCs He Tinbku enemeHTu MY, a i kabeni gsuryHa Ta mepexi!

He nig’eagHynte mepexy o knem U, V i W, aki npusHayeHi gns nig'egHaHHa asuryHa. Akwo
ue Tpanutbed, MY 6yme BuBegeHun 3 nagy. [Npy uboMy cnoxuBad N030aBMASETHCS
rapaHTiiHMX 3000B'A3aHb NocTavanbHUKa i BUpobHMKa!

A lNonepeodxeHHs!

MY NOBUHEH XMBUTUCH Big 0gHOMA3HOI MEPEXi 3MIHHOMO CTPYMY 3 HOMIHANbHOK Hanpyrow
220B.

Y MY € enekTpoHHi KOMMOHEHTU, SKi YyTNMBI OO CTaTUYHOI enekTpuku. o6 yHWMKHYTM no-
LUKOKEHb LIMX KOMMOHEHTIB €NneKkTpoCTaTUYHUM PO3PSA0M, He TOopKamTecs eneKkTPOHHUX
KOMMOHEHTIB ab0 ApyKOBaHWX NnaT enekTponpoBigHUM iHCTPYMEHTOM abo ronummn pykamu.

Obos'askoBo 3asemntonte MY yepes BigNoBigHY Knemy Ha noro kopnyci. Onip 3a3eMrntoHYoro
KOHTYpY - He GinbLue 4 Om.

Papiatop MY nig 4ac pobotn Moxe HarpitTuca go Temnepatypu 6inbw Hix 70°C. He
TopKkanTecs pagiatopa npautotodoro MY, wob yHWKHYTM oniky. He 3atynante pagiatop
npegMeTamu, siki NnepeLllKoaKaroTb BiNnbHIN KOHBEKLiT NOBITPSI.

[nsa BumiptoBaHHA onopy i3onsuii kabenis cnig, sigknioumTty ix Big M4.

2. TEXHIYHI OAHI NEPETBOPIOBAYIB YACTOTU CFM210 TA CFM210P

MepetBoptoBaui Yactotn CFM210 Ta CFM210P cepTtudikoBaHi Ta BignoBigatoTb BUMOram:
+ TexHiYHOro pernameHTy HU3bKOBOSIBTHOMO enekTPUYHOro obnagHaHHs,
* TexHi4YHOro pernameHTy eneKkTPoOMarHiTHOI CyMiCHOCTI obriagHaHHsS,
* TexHiYHOro pernameHTy OOMEeXeHHA BUKOPUCTaHHA Aeskux HebesneyHux pevoBuH B

eNneKkTPUYHOMY Ta enekTpoOHHOMY obrazHaHHi,

» NlepxaBHum ctaHgaptam ACTY EN 61800-3, ACTY EN 61800-5-1 Ta ACTY EN 50581.

Tabnuus 1. TexHi4yHi OaHi

Hanpyra xxueneHHsa Usx 1 x 220B (+10%, -15%, CFM210P go -25%)
XuBneHHsA
YacTtoTa Hanpyru XnBneHHs 45...66 'y
BuxigHa Hanpyra 3¢ x 0...UBx (CFM210P 0...275B)
BuxigHa yacTtoTa 1...800 'y
Moxunbka bopmyBaHHSA 0.05 My
. 4acToTu
Buxin
Bug WIM moaynauii SVPWM, cuHycoiganbHa PWM
TpudasHuin acuHxpoHHun  gsuryH 220/380B 3 nigkntodeHHAM
MigknioyeHHsa aBuryHa OOMOTOK TPUKYTHUKOM «A», OfHOMA3HUIA aCUHXPOHHWIA ABUrYH (3
cnocobu).
Cuctema Pexvmun kepyBaHHS m CkansipHe U/f 3 niHiHOO (NPONOpPLiMHOI0) XapakTepUCTUKOLO.
KepyBaHHS m CkanspHe U/f 3 kBaapaTUYHOIO XapaKTEPUCTUKOLO.
m CkansapHe U/f 3 dpopcoBaHO XxapakTepUCTUKOL.
m [MokpawyeHe ckanapHe U/f ¢ aBTOMaTUyHOI KOMMEHcaLieto Mo-
MEHTY Ta KOB3aHHSI.
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YacToTa KepyBaHHS CUNOBMM
Moayrnem

3-6-9-12 «kl'y

3aBaaHHs WBWAKOCTI
obepTaHHs

m AHanorosi BXoamu
m Lindposi Bxoam
m [MaHenb KepyBaHHSA
m [ perynstop
m IHTepdelic 38's13ky RS485
m [lporpamoBaHuii cueHapin
PosginbHa 3paTHiCTb:
0,1% Aons aHanoroBoro Bxoay
0,1 My Ansa naHeni KepyBaHHSA Ta LMMPOBMX BXOLIB

Pexunmu ranbMyBaHHA

m [anbmyBaHHSA NOCTINHUM CTPYMOM
m [anbMyBaHHA 3 BUKOPUCTaHHAM rarbMiBHOro pesucropa

OxonoaXeHHs

MpumycoBe NOBITPSHE OXONOMKEHHS
(CFM210 Ha 0,75kBT mae nacvBHE OXOINOOKEHHS)

Bxoawn /| Buxoaun
KepyBaHHA

AHanorosi Bxogmn

2 ananorosux Bxogy AN.IN1 ta AN.IN2:
m B PeXVMI Hanpyru:
0...10 B, RBx =50 kOm
m B PEXVMIi CTpyMY:
0(4)...20 mA, RBx = 220 Om

Lindoposi Bxoam

6 ranbBaHMYHO PO3B’sA3aHUX Big Mepexi LMdpoBnx Bxogis 3
nepemMmnKaemMoro NorsipHICTHO:
NPN
m aKTMBHUN cTaH: 0 B
m HeakTuBHWIA cTaH: 20...24 B
PNP
m aKTMBHUN cTaH: 20...24 B
m HeakTuBHW cTaH: 0 B
Onip Rex = 3.9 kOM.

AHanorosui Buxig / Buxig 3
BIOKPUTUM KOINEKTOPOM
(He ogHoYacHo)

1 aHanoroBui BuXia:
= 0..10B

1 uncbpoBUn BMXIA 3 BIAKPUTMM KONEKTOPOM:
m 1o 1A /0...40B

[MoBHiCTIO MporpamoBaHe [Axepeno curHany.

PeneiiHi Buxoaun

2 pene ¢ nepeMmnKkaryMMm KOHTaKTamu:
m HaBaHTaxeHHA koHTakTiB: 250 B / 10A (AC)
MoBHiCTIO MporpamoBaHe AXXeperno curHany.

3B’A30kK

AnapaTtHi MOXnuMBOCTi Ta
npoToKOn

MigTpumka KoMyHikauinHoro wmogynto RS485 3
i30NbOBAHNM KaHanom.
MpoTtokon o6miHy Modbus RTU.

ranbBaHNM4HO

LBmakictb nepenadi

4800, 9600,19200, 38400, 56000 Ta 115200 6it/c

[oa. MoXnuBocCTi

MoxxnusicTb 3MiHM napameTpis 4.
PeanizoBaHe kepyBaHHs 3 [1K ¢ MOXNUBICTIO 3MiHW KOHdirypadii.

NdopaTtkoBi
hyHKUiT

JliunnbHKK MeTpaxy

[lo3sonsie BukopuctoByBatu M4 B cuctemax 3 KOHBEEPHUMK Ta
NPOTArYIOYMMMN  MExXaHi3Mamu, B SKUX HeOOXigHO KOHTpontoBaTh
BiOMIipsiHy JOBXMHY ab0 KinbKiCTb NPOAYKTY B LUTYKaX.

B6ynosanun MNi0-perynsatop

[Ba pexumy ¢opMyBaHHA CUrHany 3aBOaHHs, MOXIMBICTb 3MiHU
MONSIPHOCTI CUrHany MOXWOKW PEerynioBaHHs Ta iHWWMX napaMmeTpis

mia.

MporpamoBaHuii cueHapin

[Jo3Bonsie HanawTyBaTm [0 8 He3anexXHUX KpOKiB KepyBaHHS
ABUIYHOM MO 3aJaHin Taxorpami.

KepyBaHHs1 KOHQirypadisimu

MoxnuBicTb 36epirati Ta 3aBaHTaXyBaTu KOHdirypadii kopuctysada
B eHeproHesanexHy nam’sitb 4.

HasaBHicTb 3aBOACHLKOT KOHQirypauii Ans wenakoro ckuaaHHa MY Ha
3aBOACHKI HanawTyBaHHS.

3axucrt

m Bif NepeBaHTaXXeHHs1 NepeTBopoBaya no cTpymy

m Bi NepeHanpyrv Ha LWWHi NOCTINHOIo CTPyMy

m Bil 3HWKEHHS1 HAaNpyrn Ha LWWHI Nig Yac po6oTu

m Big poboTu ABuryHa Ha gBox dasax

W Bif NepeBaHTaXeHHs ABUryHa

W Bif HeJOBaHTaXXeHHSA ABUIYHa (BiAKMNOYaETLCA)

m Big BTpaTh 3B’A3ky no RS485

m Bif neperpiBy nepeTBoptoBaya Ta efieKTpoABUryHa.
(OBumncnioeTbCa MUTTEBA TEMMNEPATYPA KOXHOIO CUMOBOTO KItoya)
m Big MixdasHoro K3

m Big K3 Ha 3emnio 6yab-skoi 3 das

m Big K3 ranbmiBHOro pesncropa

m CUCTEMHI Ta iHLWWi NOMWUIKK
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Tabnuus 2. 3eedeHa mabnuus napamempie modenetl CFM210 ma CFM210P

BXIOHUN CTPYM, A BUXIOHIA CTPYM, A
MOZENb nowm—ucm , ABTOM. _ , MA;(Cr:A,
HOMIHATbHUA BUMUKAY HOMIHANBHUA | MAKCUMATNbHUA
(kaT.B)

0.75kBT** 6.9 10 4.2 6.3
1.1kBT 9.3 16 5.7 8.55 1.6

1.5kBT 12.8 20 7.8 1.7
CFM210 2.2kBT 17.4 25 10.6 15.9 2.2
3.3kBT 22.1 32 13.5 20.25 2.3
4.0kBT 29.6 50 18.2 27 2.4
5.5kBT 39 63 24 36 41

MepeTBoptoBadyi cepii CFM210P ocHaweHi BOyaoBaHumMm akTuBHUM Kopektopom KoediuieHTy MoTyxkHocTi (KKI).
Lli nepeTBOploBayi npauesgartHi B giana3oHi BXigHoi Hanpyru 165-260B 6e3 BTpaTu NOTYXXHOCTiI Ha Basny, MalOTb
BXiAHMM KoedilieHT NOTYXHOCTi, 6NM3bkMi 0O OAMHMLUI, WO 3MEHWYE HaBaHTaXEHHA Ha erleKTpomepexy Ta
BNJUB Ha iHWMKX cnoxuBaviB. Lle fgo3Bonsie npauloBatu npu BUXigHiK 4actoTi Ha 20% Bulle HOMiHanbHOI 6e3
3MEHLUEHHSI KPYTHOrO MOMEHTY.

1.1kBT 7.2* 20 5.7 8.55 18

1.5kBT 9.8* 25 7.8 1.7 '
CFM210P

2.2kBT 13.4* 32 10.6 15.9 2.6

3.3kBT 17* 40 13.5 20.25 2.7

*Cmpym eka3aHO Orisi HOMiHasibHOI Haripyau mepexi 220B i HOMiHarbHO20 HasaHmaxkeHHs. [lpu exiOHil
Hanpysi 165B cmpym byde nepesuuiysamu ekazaHe 3Ha4eHHs npubnusHo e 1.4 pasu.

**Y CFM210 Ha 0,75kBm pearisosaHe nacusHe oxornodxeHHs1 3a 0oromoeor padiamopa.

PoswundpoBka moaerni

CFM 210 (P) 1.1 kBm

Mogens MNY: — [1oTyXHICTb
110 - Buxig 3 dasm 220B ABUryHa.
0.75kBT
(nacneHe oxonomKeHHS) A
210 - BMX!,D, 3 chas3mn 220B 15 kBt
310 - Buxig 3 drasm 380B 2 2 BT
Onuis: 3.3 kBT
(P) AKTVBHWI1 KOPEKTOP 4.0 kBT
koediuieHTa notyxHocTi "KKM" 5.5 kBT

(S) NigBuLLyto4MiA NnepeTeoptoBad
Hanpyru "[MMH"

3.0TPUMAHHA TA ornsAan

MepeBipTe oTpUMaHWUA KOMNMEKT, Skuin, y 6a3oBoMYy BapiaHTi, Mae cknagaTucs 3:

* nepeTtBoptoBaY HacTOTU CFM210.......coii i TwT.
* KIEMa 3a3EMITHOBANIBHOTO [POTY. ...ttt uuueiraeeenenenaneneeneeneeaeaeaeeeaeanenaaeeaanees 1wr.
* KEpiBHULUTBO 3 eKcrnyaTauil 3 rapaHTIMHUM TaNOHOM.........uuuuuuuennnniasieaasaaaeeeeaens TwrT.
* KOPOOKa NaKYBANBbHA, KAPTOHHA. ... tteee et eteee et ee et e et e e e e e e e e e aneeeaaaens 1wr.

OrngaHbre MY Ha BIOCYTHICTL  MOLUKOOKEHD.
lNepekoHanTecb, WO HOMIHaN nepeTBOplOBaYa, BKa3aHWW Ha HaKMNenui oTpuMMaHoro 3paska,
BignoBigae mogeni, dka byna samoBneHa.



4. 36EPIFTAHHA TA BCTAHOBJIEHHA

MY noBwuHHI 36epiratucs B 3aBOACHKiN Kopobui. LLlo6 He BTpaTUTK rapaHTiio Ha nepeTBoproBadi, SiKi
AoBrMn yac 6yayTb 3Haxo4MTUCbL Ha cknagi, HeobXxigHOo 3abesneuntn ix 36epiraHHA BiQNOBIAHO
BKa3aHUM HMKYe pekoMeHaaLuisam:

+ 306epirat B CyxoMy i YACTOMY NPUMILLEHHI;

* Npu Temnepartypi HaBkoNUwWwHbLOro cepenosuia Big 0°C go +60 °C;
* npw BigHocHiIn BonorocTi 8o 90 % (6e3 yTBOpeHHA KOHAEHCcaTy);

* npu atMocepHomy TUCkKy Big 86 oo 106 kla;

* He 3bepirati B cepeoBULLi, ke BUKINNKAE KOPOSito;

* He 30epirati Ha HECTINKNX NOBEPXHSIX.

[na 3abe3nedyeHHs HOpmanbHOro TennoBoro pexumy [M4Y, noro HeobxigHO BCTaHOBNIOBATU B
BEPTUKaNbHOMY MOMOXEHHI, BNawTyBaBLUX MOBITPAHUIA Kopuaop: 3 BokiB Ta cnepeay - He MeHw 50
MM, 3BepXy Ta 3HU3y — He MmeHw 150 mm.

CTyniHb 3axmucTy Kopnycy nepeTBoptoBada Bignosigae piHo IP20 (BignoeigHo go ACTY EN
60529), To610 MY NOBMHEH BCTAHOBMIOBATUCL TAKMM YMHOM, LWO6 3abe3nedyBanuncb HacTYMHi YMOBMU:
* BIiACYTHICTb NPAMOro NoTpansHHs 6PU30K Ta BUNAaiHHA KOHOEHCcaTY;
* BiACYTHICTb Aii NPSMNX COHAYHMX MPOMEHIB Ta iHLWUX MXepen Tenna,
* BifCYTHICTb il arpecuBHUX rasis Ta Kopoail;
* BiCYTHICTb Numny Ta MeTaneBux YaCTUHOK,;
* BiOCYTHiCTb Bibpauin Ta yaapis;
* BiACYTHICTb MOTYXXHWX €NeKTPOMarHiTH1X nonis 3 60Ky iHLWOro obnagHaHHs;
» poboua Temnepartypa Big + 10°C go + 40°C;
* BigHOCHa BonoricTb NoBiTpst — A0 90% (6e3 BMnagiHHA KoHAeHcaTy);
* atmocdepHun Tuck: 86 - 106 kla.

5. ENEKTPOMOHTAX TA NIAKNKOYEHHA

5.1. ONMUC KOHCTPYKUII TA NMOCNIQOBHICTb MOHTAXY
3oBHiWHIN BUrnag i rabapuTHi po3mipyn nepersoptoBayva cepii CFM210 ta CFM210P 306paeHi Ha

PUCYHKY 1.
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PucyHok 1a. [abapumHi posmipu nepemeoprosadie CFM210 0.75«kBm, 1.1kBm, 1.5kBm ma
CFM210P 1.1kBm, 1.5kBm.
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PucyHok 16. abapumHi posmipu nepemsoprosadie CFM210 2.2kBm, 3.3kBm, 4.0kBm ma
CFM210P 2.2kBm, 3.3kBm.
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PucyHok 18. NabapumHi po3amipu nepemeoprogadie CFM210 5.5kBm.



« BcTaHoBiITb nepeTBOplOBaY Ha BepTUKarbHYy MOBEPXHIO, 3aCTOCOBYKOUMM MOHTaXHi OTBOpWU MO
nepumMeTpy.

e [ligknounTb ApOoTU Mepexi o knem ~220B, a gpoTtun gsuryHa go knem UVW.
He nepennyTtanTte ix! MOMeHT 3aTAiryBaHHSA rBUHTIB CUNOBUX TepMiHaniB — 1.2 Kr-cm.
MepeTuH AapoTiB NOBUHEH OyTK BUOpaHUIN 3 po3paxyHKy 6 ... 10A / mm? gna migHoro Apoty B
nonixnopgiHinosin i3onsauii. na nigknoyeHHa asuryHa go MY BukopucTtoByuUTe TPUXKUIBLHUMN
MigHMI Kabenb 3a3Ha4yeHOro nepeTuHy, a AKWO AOBXMWHaA Tpacu nepeBuwye 30Mm, HeobXxigHO
36inbWNTK NepeTUH Kabento ANA 3MeHLeHHA BTparT.

5.2. BA3OBA CXEMA 3’€[HAHb.

ABTOMATUYHWUIA CFM210
BUMMUKAY
(L > No_
BXI S COM
~220V m ‘_.
N © NC

o)

RELAY 2
= | (o]
oll=

Bid AaTuYMKiB cncTtem aBTomaTuaadii
abo noteHuiomeTpa
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+10V

Eié‘l

I noTeHuiomeTp

3A3EMNEHHA :—l—j

AN XXUBMEHHA 30BHIWHIX NpUCTpOIB

—_ +24V
iHAMKauifa i cncTem aBTomMaTmU3auiil
FANbMIBHUN AN.OUT
PE3NCTOP
(onuioHanbHO) Di1 cron J-

— BR1 ) — nyck T~
(i3 )P
BR2 ) Di4 + F
Di5 i
MOTOP GND a6o +24V
o [ o
- N
2Z2q m 3aranbHum
Z Z =
< < 0
i “ D.OUT undpoBUil BUXiA, BIAKPUTUIA KONEKTop
aHanoroeBun BXxia B pexumi 4-20mMA (umndposi Bxoau B pexumi PNP )
(BepXHE NONOXEeHHA nepemMuKaya) (BepXxHE NONOKeHHA NepemMuKkaya,
aHanorosun BXxia B pexumi 0-10B cUHe nipceivyBaHHA knem Di)
(HmkHe nonoxeHHA nepemMuKaya) uncbposi Bxoan B pexumi NPN
(HMXHE NnonoXxeHHA NepemMuKaya,
| XOBTe niacsivyBaHHA Knem Di)

vy

PucyHok 2. bazosa cxema 308HiWHIX MiOKYeHb 00 nepemeoprogaya.



5.3. PEKOMEHOAUIl 3 ENIEKTPOMOHTAXY

TOIMNEPELOXEHHA!
He nig’egHynte apotu mepexi xmeneHHa 0o knem U, V u W, aki npusHadeHi onsa nig’egHaHHS
OBUryHa.

TOrNEPELOXEHHS!

Mpn BukopucTaHHi B nOOyTOBIM OOCTaHOBUI ULe oObnagHaHHA MOXe nopyLllyBaTu
PYHKULIOHYBaHHS iHLLIMX TEXHIYHMX 3acobiB B pe3ynbTaTi CTBOpPIOBaHMX pagionepelkos. B ubomy
BUNAOKy MOXe 3HagobUTbCA NMPUNHATTA 4OAATKOBUX 3aXOAIB LLOAO 3HMKEHHS NEepPeLLKOA.

YBArA!
3ararynte rBUHTU KINeM 3 3ycunnsim, ke pekomeHgosaHe umm KE.

MepeTBOptoBaYi po3paxoBaHi Ha poboTy i3 CTaHAAPTHUMU TPUMDA3HUMN aCUHXPOHHUMU ENeKTPO-
OBUryHamu, ki Tpeba nigknoyaTy TPUKYTHUKOM <Ay,
SIK NOKa3aHO Ha PUCYHKY 3 crpaBa. 3niBa nokasaHo
nigknioYeHHa O0OMOTOK ABuryHa 3ipkoto «Y», npu
AKOMY TOW e [OBUIYyH MOXe npauioBatu, ane is \r
3Ha4YHO MeHWUM MOMeHTOM Ha Bany. Migkno4veHHA

3ipKOI0 HE PEKOMEHAYETbLCA.
Takox nigTpumyeTbes poboTa 3 ogHodasHMMHK

ACUMHXPOHHUMW ABUTYHaMU, OOKMNAaAHiWe npo ue B V W U V W U
onuci napameTtpa 5-06.

PucyHok 3. BapiaHmu niOKo4YeHHs
obmomok dsueyHa.

Mig 4ac BcTaHOBMeHHA Ta nigknioveHHa Y goTpumynTecb npaBun ekcnnyartauii enekTpo-
YyCTaHOBOK Ta HOpM 6e3neku.

* [lepekoHanTeCh, O 3aXUCHUIA NPUCTPIN (aBTOMAaT) BCTAHOBMIEHO MK MEPEXEK Ta 4YaCTOTHUM
nepeTBOpPOBAYEM.

* [MepekoHanTech, wWo MY 3azemneHo, a onip 3asemneHHs He nepesuLlye 4 Om.
* 3asemneHHsa Y Ta gBuryHa po6iTb BiANOBIAHO 3 BUMOraMu Ait04nx HOpMaTuMBIB.

* AKWO BUKOPUCTOBYIOTbCA Aekinbka MY, BCTaHOBNEHUX Mopyd, X 3a3eMrowdi Knemu MoxHa
3'egHaTuK naparnesnbHo, ane Tak, Wob i3 3a3eMi4MX JPOTiB HE YTBOPIOBaNNCh NETIII.

* [NepekoHanTeCh, WO Mepexa 3aaTHa 3abe3neunTn HeobXxigHy Hanpyry Ha knemax MY nig vac
NMOBHOIO HaBaHTaXXEHHS ABUIyHa.

* He nig’egHynTe Ta He Big'egHynTe OpOTWM NepeTBOptoBaYda nig Hanpyroto.

* He koHTponionte (LLNAXOM BUMIPIOBAHHA) CUrHanNM Ha ApPYKOBaHWX nnarax nig vac pobotu
npvsoga.

» [Ina nigkntoyeHHs go MY CFM210 ogHodbasHoi mepexi 220B BukopuctoBynTe TepMiHann N Ta
L.

» [1ns 3MeHLLeHHA nepeLlukog, siki cTBoptoe MY, MOXNMBO BUKOPUCTaHHA (oinNbTpa enekTpoMarHiT-
HUX nepeLukog (onuis).

* [1Ina 3MEHLLEHHSI EMHICHUX CTPYMiB BUTOKY Nig Yac poboTn Ha JoBrmin Kabenb BUKOPUCTOBYIMTE
iHOYKTUBHMI DiNbTp, AKMA Nig’eaHyeTbca GesnocepeaHbo Ha Buxig MY. He 3actocosyite
GinbTPKU, Ha BXO4i SIKUX BCTAHOBIIEHI EMHOCTI.

* [Mpn BUKOPUCTaHHI NPUCTPOIO 3axmcHoro BigkntoveHHs (M3B), pekoMmeHayeTbcst 0bMpaTn 3axu-
CHUI NPUCTPIN i3 CTPYMOM BIAKMIOYEHHS HEe MeHL HixX 20 MA Ta YacoMm BiOKNHOYEHHS HE MEHLLU
Hi>x 0.1 cek, 60 npwu BinbLw YyTnsomy N3B MOXNMBI MOMUIKOBI CripautoOBaHHS.

A YBAIA!

3abopoHeHo nigkntodatn MY go mepexi Hanpsamy, 6e3 3axMCHOro NPUCTPOoLo (aBTomara).
[Micns cnpaybo8ysaHHs 308HILHBLO20 3axucmy Orns ei0HoeneHHsi pobomu 14  HeobxioHo
crepwy ycyHymu npuqyuHy rnepesaHmaxeHHs, a iuwe nomim we pas 88iMKHymu rnepemeoprosady.



5.4. OCOBIIMBOCTI POBOTU CTAHAOAPTHUX ACUHXPOHHUX
AOBUT'YHIB 3 MNMEPETBOPHOBAYEM YACTOTWU

1. Tlpu XXMBNEHHI TpUasHOro acMHXPOHHOro AsuryHa Big MY BTpaTy B ABUrYHI MeHLle, HXX npu
XMBMEHHI Big mepexi. B 3anexHOCTi Big BCTAHOBMEHOro 4Yacy PO3roHy, MyCKOBUW CTPYM, LLIO
CNOXWBAETbLCA EMEeKTPONPMBOOAOM 3 MepeXi, MOXe He NnepeBuLLlyBaTU HOMIHANbLHOIO CTPyMy, un
nepesuLlyBaTu 1oro nuwe y 1,5 - 2 pasu. lNpun npssMoOMy NycKy aCMHXPOHHOIO ABUryHa 3 KOPOTKO3a-
MKHEHMM POTOPOM MYCKOBMWI CTPyM BinblLie HOMIHaNbHOro B 5-7 pasiB, WO HEraTMBHO BiabOUBaAETbLCA
Ha Mepexi Ta il cnoxunsadax.

2. OpHodpasHi ABUryHWN npu KepyBaHHi Big MY He MoXyTb 3a6e3neynTn HOMiHANbHUA KPYTHUIR MO-
MEHT B YCbOMY [ianasoHi LWBMAOKOCTEN. 3anexHo Big Tuny ABUNYHA Ta CXEMWU MigKITHOYEHHS
HOMIHaNbHUA MOMEHT MoXe ByTW JoCArHyTUI abo Ha HM3bKUX Ta cepeaHix obepTax, abo 6nn3bko Ao
HOMiHanNbHOI YacToTu. [AuBiTECS ONUC NYHKTY MeHo 5-06.

3. [lig 4yac TpmBanoi po6oTn CTaHAAPTHOrO AaCUHXPOHHOIO ABWUIYHA Ha HW3bKOI LUBUAKOCTI 3
BENIMKMM HaBaHTaXEHHAM MOXMMBUIA NOro neperpis yYepes 3MeHLWeHHa o6ayBaHHA  BfiaCHUM
BEHTUNATOPOM.

4. CTraHOapTHUIA aCUHXPOHHWUIA OBUTYH MOXE TpMBasno 3abe3nevymtn HOMIHANbHUIA MOMEHT TiflbKn
Ha HOMiHanbHIM YacToTi 06epTaHHs, TOMY MPU 3HWKEHHI LIBUAKOCTI 06epTaHHs HEOOXiAHO 3MEHLLY-
BaTW CcepedHE HaBaHTaXEHHS Ha Ban OBuryHa. Ane KOpPOTKOYACHO (OECATKU XBWUIMH) MOxe ByTn
3abesneyeHnn HOMiHaNbHUM (i HaBiTb GiNbLIWA) KPYTHUA MOMEHT Ha Oyadb-AKin LUBWMOKOCTI Bif
MiHiManbHOI 4O HOMIHaNBHOI NPW BIAMNOBIAHOMY HanalTyBaHHI NEpPEeTBOPOBaYa YacToTy.

5. [ns [OCArHeHHs1 BENWKNUX MOMEHTIB MPU HU3bKUX LUBUAKOCTAX OOepTaHHS cnig BUKOPU-
CTOBYBaTW cCreuianbHi ABUIYHU 3 He3aneXHUM Bid LWBWOKOCTI obepTaHHS OXONOogXKeHHsIM, abo
OBUIYHU NiABULLEHOT NOTYXXHOCTI .

6. MNpu BMKOPUCTaAHHI CTaHOapTHOro ABUIyHa Ha 4vacTtoTax Bulle HOMiHany cnig BpaxoByBaTu
3MEHLLUEHHS MOMEHTY MOPIBHSHO 3 HOMIHANbHMM, a TaKOXX OOMEXEHHS, siKi MOB’si3aHi 3 pecypcoM nig-
LWMNHWKIB Ta NigBULLEHO Bidpauieto Big 3anuwkoBoro gucbanaHcy potopa.

7. [apaHTyeTbCcs HopmanbHa poboTa nepeTBopioBada npu CTpyMi HaBaHTaxeHHs 150% Big
HOMiHaNbHOro, NPOTArOM HE MeHLUE 1 XBUITUHW.

8. Mpu posromy kabeni, kv 3’egHye Y 3 OBUNYHOM, MOXNUBI MIKOBI BUKMOW Hanpyru Ha
obmoTKax ABuUryHa, ki MOXyTb NpMBECTU 00 npoboto idonauii o6MoTok. MoOXnIMBO Kinbka pilleHb
uiei npobnemu:
* 3acTOCyBaHHA MOTOPHOTO inNbTpa, KU 3HUXKYE BEMUYNHY MIKOBUX NepeHanpy>XeHb;
* 3aCTOCYBaHHS OABWUIyHa 3 BUCOKOK NPOGMBHOK HaMpyrow i3onsuii, KM cneuianbHO Npu-
3Ha4yeHUn gng poboTy ¢ HaNiBNPOBIAHMKOBMMU NEPETBOPOBaYaMn YacTOTH;
* 3acTocyBaHHSA Kabeno JoBxumHo He binbwe 10 — 30m.



6. KEPYBAHHA TA IHOUKALIA

6.1. MNAHEIIlb KEPYBAHHA
lMepeTBOptOBaY MOXE 3HAXOAUTUCH B OQHOMY 3 [BOX PEXMMIB: poboTa 4m nporpamyBaHHs
(cepBicHWI pexum, M. 6.4). Y pobovomMy pexumi ons nepernagy A0CTYMNHI TiNbKM OCHOBHI NapameTpu
po6oTun nepeTeoptoBaya (puc. 5).

lNMepeBaHTaXXeHHA [lepeBaHTaXXeHHS MeperpiBaHHA IHLWi
3a CTPyMOM no Hanpys3i 3apagHoro pesucropa MOMMIIKU

FREQUENCY CONVERTER

Pexum "PEBEPC" Lncbposuit aucnneit

CepBiCHe MeHH

Pexxum "POBOTA"

zv)
> W AB— Pexxum KepyBaHHSA
ROTATION REVERSE S.MENU CONTROL
KHonka
"MYCK / DAM'SATb" o IHauKaTopM
CTaHy

Knonka "PEBEPC"

\

3MiHUTK YacToTy
abo peparyBatu

KHonka "CTOM" // napameTpm
KHonka Bxoay B MeHHO

PucyHok 4. 308HiWwHilt suensio naHeri KepysaHHSI.

MaHenb kepyBaHHA MY mMae ABi dyHKUiOHanNbHI YacTuHKW: undposun LED gucnnen ta KHonku
KepyBaHHs1 pexxumamu poboTu npusoga.
Lincposuii gncnnen posgineHnin Ha Tpy 30HU:
* iHAMKaTOpuW NepeBaHTaXXeHHs (YEPBOHI CBITNOAIOAN 3 MapKyBaHHAM) — 3BEPXY,
* umdpose Tabno ans BigobpaxeHHs napametpiB MNY — BcepeauHi,
« iHgukatopwm ctaHy MY (KoBTi cBiTNOAIOAN) — 3HU3Y.
HwxHi XOBTi iHgMKaTopu BigobpakatoTb CTaH NepeTBopoBaYa (3niBa-Hanpaso):
*  MOCTIi/HE CBITiHHA - 06epTaHHA ABUryHa (He3arnexHo Big Hanpsmky),
MUWIOTIHHS 3 HU3bKOK YaCTOTO — ABUIYH 06epTaeTbCd, NPy LbOMY MAE PO3riH YK
ranbMyBaHHS.
MUFOTIHHSA 3 BUCOKOIO YacTOTOK — Ha ABUIYH NodaHa Hanpyra Ta BUKOHYOTbLCA JOMOMDKHI
npoueaypum.
* Hanpamok obepTaHHSA (He3anexHo Big Toro, 06epTaeTbCs Y Hi),
* pob6ota N4 B pexxmmi HanawTyBaHHs (CEPBICHOMY MEHIO),
* aBTOMaTU4HE YU PYYHE KepyBaHHS.

[1id aemomamu4YHUM KepyeaHHSIM MaembCs Ha yea3i poboma I14 eid npoepamoeaHo20
cueHapiro.

lMaHenb kepyeaHHsi Moxe 6ymu 3Hsma 3 [1Y ma ecmaHoeneHa Ha deepuysima

@ esrekmpowadchu 4u nynbma ornepamopa, abo Mmoxe 6ymu 3amiHeHa cneyiasbHONO
iHmepdgbelicHoro naHenno RS485. Ans 3Hamms naHesni kepyeaHHss mpeba ecmasumu
nnacky UKpymKy e cneuyianbHi na3u, wjo po3mawosaHi 3 60kie naHesni ma neakum
pyxom nidHssmu (Gusuck po30in “[lodamkoesi npucmpoi ma akcecyapu”).
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NigKno4YeHHnA
4o Mmepexi d)
l= l 'l-—' BEPCIA MPOrPAMHOIO 3ABE3MNEYEHHA
Rl -[ L/ AIke BUKOPUCTOBYETLCSA B AaHiii Mofeni NepeTBopoBaya 4acToTy.
= =" BinoGpaxaeTbCcs NPOTSAroM 3 CeKyHA, KOXEH pas Mpu BMUKaHHI npunazy.

1N 3A0AHA YACTOTA OBEPTAHHA
eTmm—— g ’ ' ’ ' ’ BigobpaxaeTtbes B 'l (3a 3amoBYyBaHHSAM) abo y 06/XB.
: — (HanawToByeTbCa KOpUCTyBaueMm)
{ KopoTKe :
HaTMCKaHHﬂE]

! KHOMKM ’ ' ' lT" NMPOrPAMOBAHUU NMAPAMETP KOPUCTYBAYA
: MOXe BigobpaxaTtu BUXigHY YacToTy, BUXIOHY Hanpyry Ha ABUrYH,
’ '-_’, MaclTaboBaHWi NapamMeTp Ta iHLwe.

i KOpoTke E]

: HaTMCKaHHA v

11 [C ] CTPYM, LLO CNOXUBAETLCA ABUTYHOM

: I.’ "’ _" nokasaHHs 3niBa Big OykBu A BignoBigae CnoXXnMBaHOMY CTPyMy

= —— B aMnepax, npasopy4 Big 6yKBVI - AeCATUM YaCTKaM aMnep.

KopoTke :
HaTMCKaHHHE] !=
S| T[] ]° | TEMNEPATYPA PALIATOPA NEPETBOPIOBAYA HYACTOTU

- ’ ' MokasaHHs BigobpaxaloTb TemMneparypy B rpagycax Lienbcis.

! KopoTke 5
HaTMCKaHHHE] 4
: -' l-' l' HAMPYTA HA LUXHI NOCTIMHOIO CTPYMY

' ’ -’ ' ’ ’ MpaBopyu Big 6ykeu "u" BigobpaxaeTbcs (B BonbTax) BUNpsiMIieHa

: — = = = i3rnagxeHa Hanpyra B Mepexi. HopmanbHUM MOXHa BBaXkaTu
KOpoOTKe m 3HayeHHs 260-340B, xo4a nepeTBoptoBay 30epirae npawuesnaTHIiCTb

{ HaTUCKaHHs : y AianasoHi 70-400B nocrtinHoro ctpymy. [na mogenen cepii CFM210P
HOpManbHVMU BBaXKatoTbCH 3HaYeHHs1 B Mexax 360-400B.

0 o
......................................

PucyHok 5. Poboye MeHIo rnepemeoprosaya.

3aBoAchki HanalTyBaHHS, BCTAHOBIEHI NpU Npoaaxy, A03BOMsAOTL KepyBaTh YacToTor obepTaH-
HSl KHOMKaMm ra (7] 3anyck, peBepc Ta CTON BUKOHYHOTbCSI HATUCKAHHSM KHOMOK E‘ =] . (O]

HaBwurauisa no cepBicHOMy MeHI0 onucaHa B rnasi 6.4.

6.2. OCOBNMBOCTI ®YHKLIOHYBAHHA CUCTEMWU ABAPIWHOI
CUIrHANI3AUII TA MONEPEMXEHDb

B nepeteoptoBavax CFM opraHizoBaHa cuctema aBapiiHOI Ta monepemKyBanbHOI curHanisauii,
sika JO3BONSAE NPUBEPHYTW yBary 0GCMYroByHYOro nepcoHarny.

B pasi BUHMKHEHHs1 aBapii B poboTi Y BiabyBaeTbCA BigKMOYEHHA BUXIAHOI Hanpyrn Ta nepexia
MPUCTPOIO B PEXUM aBapiNHOro o4ikyBaHHS. MoBTOpHUI 3anyck 6rnokyeTbes, [OKM He ByayTb NPUAHSA-

Ti Mip¥ NO YCYHEHHIO aBapinHOI cuTyauii Ta CKMHyTa noMunka 3 nam’sati MY kHonkoto @ («CTOIN/BU-
XiO»), abo 0O MOMEHTY iHiLilOBaHHA aBTOMAaTMYHOIO pecTapTy, SKLWO BiH HanawToBaHui. OgHo4YacHoO
B peXuMi aBapiHOro o4ikyBaHHS npaLltoe crneuianbHa cBiTnosa iHankauia Ha gucnnei MY B surnagi
Haanucy, aKMin MUroTUTb 3 NepiognyHicTio 0.7cek Ta NOCNiAOBHO NepeMmnkae Kogm ycix 3achikcoBaHmnx
B npuBoAi nomurok (puc. 6a, «Error NN»). Takox MUroTuTb aBapiHWA CBITNOAIOA, AKUM BKa3ye Ha
KaTeropito KOXXHOT MOMUIIKK, LLO A03BONSE LWBUALE NPUAHATA PILLEHHA MO YCYHEHHIO HecrnpaBHOCTI
4YM 3HANTKU ONMUC Ta peKkomeHgauii B Tabnuui KogiB MOMUITOK. AKLWO Tpanunach KpuUTUYHA aBapist Ha
npauio4oMy MNpuBOLI, TO OQHOYACHO 3 MUIOTIHHAM KOda MOMMUIKM Ha gucnnei Oyge npautoBatm
3BYyKOBa curHanisadisi.

Cunctema nonepemxeHb Npu3HayeHa ans iHpopMmyBaHHA 06CnyroBytoHOro nepcoHany npo HeBipHi
HanawTyBaHHsS OKpeMnx pexumis pobotu MY Ta iHgmKauii nepexogy nepeTsopioBada B obnactb Kpu-
TUYMHUX pexnmiB poboTtu, konn Tpeba 3BepHyTU yBary Ha moro pobodi napametpu ons 3anobiraHHA
BUHUKHEHHIO aBapinHOi cuTyauii. lNosaBa nonepeskXeHb HE BUKNUKAE 3YNUHKY OBUTYHa.

MonepemxeHHs BigobpaxatoTbCa Tiflbku Ha iHAUKaTopi naHeni kepyBaHHA( «Attention NN» ) Ta He
3anucylTbCa B NaM’aTb XypHany nomunok. MNpu ubomy BiabyBaeTbCa NOCNIAOBHE NEPEMUKAHHA 3
nepiognyHicTio 0.7cek KOXHOro 3 kofiB nonepemkeHb, siki BUHUKNKW, Ta poboyvoro napametpa Y
(pwuc. 606).
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PucyHok 6. a) ®opmam 8i00bpakeHHs1 MOMUSIOK PucyHok 6. 6) ®opmam 8ibpaKeHHs1
8 pobomi Y «Error NN» rnornepedxeHb 8 pobomi N4 «Attention NN»

6.3. TEPMIHAJIN 30BHILUHbOIO KEPYBAHHA

KnemMn KepyBaHHSI nepeTBOplOBavya He MaloTb ranbBaHiYHOro 3B’A3KYy 3 Mepexero
XUBNeHHs ~220 B.

A MOMEPEKEHHSI!
AN BUKIIOYEHHS! MOMUIMKOBMX CMpaLiioBaHb BXOMIB 30BHILLIHBOIO KepPYBaHHS PEKOMEHOYETLCS

3aCTOCOBYBaTW EKpaHOBaHWU kabenb AOBXUHOK He BinbL Hixk 30Mm.
EkpaH mae 6yTn 3’egHaHniA 3i CNiNbHMM APOTOM Kepytounx Knem abo 3 3a3eMneHHsIM.

Kpim KepyBaHHsI kHOMKamu 3 nepegHbol nadeni, B MY nepenbavyeHO AWCTaHUiIHE KepyBaHHS
po6oTol0 ABUryHa 3a JOMOMOroK TepMiHaniB 30BHILLUHBOIO KepyBaHHA (puc.7). TepmiHanu nigTpumy-

0Tb pOBOTY 3 ANCKPETHMMU Ta @aHANOrOBUMU BXiGHUMM CUrHaNamum.
Undposi Bxogn MOXyTb OyTM nig-

RELAY 1 | RELAY 2 ~ = | a-
= z 3 KITHOMEHi [0 30BHILLHIX KHOMOK, nepemu-
21918 Z 5' KayiB, JaTYMKIB Ta iHLLIMX KOMYyTaLiNHNX
o eriemeHTiB 3 Buxogamu Tuny «NPN»

7% abo «PNP». Pexum pobotn Bxoay
#' obupaeTbea BignosigHum DIP-nepemu-
Kayem (puc. 2).

Di1/STOP
Di2/ RUN

PucyHok 7. Knemu(mepmiHaru)
ducmaHUujltiHo20 KepysaHHSI
rnepemeoprogayem.

2| [ i3/ REV

@
S,

sl
u]
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AHanoroBi BXxoau Npu3HayeHi Ans kepyBaHHs 4YacTOTol obepTaHHs ABUIYHa, a TakoX A BBEAEH-
HSl 3aBAaHHS Ta cUrHany 3BOPOTHOrO 3B’s3Ky Ans BOyaoBaHoro B nepetsoptoBay MI-perynstopa.

AnA kepyBaHHA 4acTOTOK 3a JONOMOIOK 3MiHHOIO pe3ucTopa (noTeHuiomeTpa) HeobxiaHO
noro nigkntountu go knem «+10V», «<AN.IN1» Ta «GND» (puc. 7). HomiHan 3MiHHOro pesauctopa
mae 6yt B Mmexax Big 1 pno 47 kOm (TunoBe 3Ha4yeHHA — 4.7 KOmM), 6axxaHo 3 niHinHo (A) xa-
pakTepucTukotro onopy. lMicna nigknoyeHHA noTeHUioMeTpa A0 KNeM HeobXigHO HanawTyBaTu
M4 Ha po6oTy 3 NnepwMM aHanNnoroBMM BXoAoM B NYHKTi MeHo 3-02 = 1. fAkwo HeobXxigHa pob6o-
Ta 3 aHanoroBumu curHanamum 0(4)...20MA — cnig BMKOHaTW aKTMBaUil0 OAaHOro pexumy
Bxoay DIP-nepemukayem (puc. 2) Ta BignoBiAHUM NYHKTOM MEHIO.

HaeaHmaxeHHs1 euxody ornopHoi Hanpyau «+10B» He NoeUHHO nepesuwyesamu 30MA.

AKWO BMKOPUCTOBYETLCA iHLWIA ONOpPHa Hanpyra, HeobxigHO BMKOHaTU MaclTabyBaHHS aHano-
roBOro BXo4y, BpaxoBykouun peanbHUi piBeHb Hanpyry, y BignoBigHMX HanawTyBaHHaXx M4,

Buxig «D.OUT» € TpaHanctopHum «NPN» BUXoOoM, XapakTepucTUKM SKOro BkasaHi B Tabnuui 1.
Buxig «AN.OUT» - ue aHanorosui Buxig 0...10B, gkui moxxHa maclitabysaTtu. BuxigHun onip 4,7
KOm.

Ans xueneHHs1 cuzHanbHUX 0am4ukie 8 nepemeoproeay ebydoeaHull 6510K KUBJIeHHS
@ «+24B», 00 51IK020 MO)XHa NMiOK/Ir0Yamu crnoxueayie 3 3a2ajilbHUM CMPYMOM He 6inbw Hix
200MA.

6.4. HANTALLTYBAHHA NAPAMETPIB Y CEPBICHOMY MEHIO.

B nepetBopioBavax npu npogaxy BCTAHOBMEHI 3aBOACHLKI HamalTyBaHHSA, siki 4O3BOMNATbL BU-
KoHaTu npobHWA nyck, Ta, 3a BiACYTHOCTI 0OcobnuBMX BUMON, BWKOHyBaTu poboty 3 MY Ges
A00aTKOBMX HanawTyBaHb. 3anporpaMmoBaHuin Ha 3aBogi MY po3paxoBaHuii Ha poboTy i3 3BUYAAHUM
Tp1dasHUM acUHXPOHHMM ENEeKTPOABUIYHOM 3 Hanpyroto xueneHHsa 220B i yactotoro 50y, Y pasi
BUKOPUCTAHHS ABUryHa 3 iHWMMK NnapaMmeTpamMu HeobXigHO 3MIHUTU HanalTyBaHHS.

o6 3giicHnT1 HanawTyBaHHS NepeTBoptoBaYva, HeobXigHO yBINTN B cepBicHe MeHHo. Bxig y
CcepBiCHE MEHI0 3AINCHIOETBCA ABOMA crnocobamu:

* MPU BBIMKHEHHI XXUBMEHHA OOHOYACHO YTpUMYyBaTW OBi KHOMKK E] [ |E] Ha nepegHiv naHeni
MY npotarom 2 cekyHa. OaHui cnocib TakoX MOXe BMKOPUCTOBYBATMUCS ANS BigHOBMEHHS
po6oTH Big NnepeHbOl NaHeri Npy akTMBOBAHOMY PEXMMI KOMYHiKaUii Yyepe3 RS485,

* 3 po60YOro MEHI0 YTPUMYBATU OOHY KHOMKY @ NPOTSrom 2 Cex.
lMeperopTaHHA MNYHKTIB MEHIO BUKOHYETHCHA KHOMKOH @ (Bnepep - nignucaHa gk « MEHI0 +») i KHon-

Ko |E| (Hasapg - nignucaHa SK «MeHi-»). Homep nyHKTYy MeHk BigobpaxaeTbcs B
dopmaTti X-XX, oe nepeq TMpe BKazaHWM HOMeEpP Fpynu MeHto, a nicng Tupe HoMep nigny -
HKTY 3a3HauyeHoi rpynu meHto. Yepes 1 cekyHay nicna Bubopy noOTpiGHOro NyHKTY 3'aBU-

TbCHA 3HAYEHHS MOro nNapameTpa, sike MNOTIM MOXHa 3MiHIOBaTU 3a 4ONOMOrOK KHOMOK
Ta E] [lns 3anam'aToByBaHHSA HOBOMO 3HA4YE€HHSI NapameTpa NoTpibHO O4HOPA30BO HATUCHYTU KHOM-

Ky E] (nignucana gk «MAM'ATb»), Npy LbOMYy LMPOBMI AUCNIIEN NOBUHEH 3racHyTU Ha 0.5 ceky-
HOW, NIOTBEPOXXYIOYM 30epexeHHsa. Y pasi nepernsgy cepiiHoro Homepa abo xypHany nomwunok M4,
OOCTYMHUX TiNMbKN ANA 4YuTaHHA, kHonka «[MAM'ATb» BMBOAUTL iHLWWI 3HA4YeHHs OBpaHOro MyHKTY
MeHto (puc. 32 i 33).

BuinTtun 3 cepBiCHOrO MEHIO B 3BUYaHWIA PEXUM POBOTU MOXHA B OyAb-AKUA MOMEHT, HATUCHYBLUN

KHOIMKM @ («BUX10»). Bci 36epexeHi napameTpu BCTYNNATL B CUMy Bigpasy npu BUXOAi 3 CepBICHOMO
MEHI0.

MpuHUMNK HaBirauii no cepBiCHOMY MEHIO NPOAEMOHCTPOBaHI Ha PUCYHKY 8.

o6 ckuHymu 1Y Ha 3a800ChkKi HanawmyeaHHsl, HeO6XiOHO: NPU 6KJIFOYEHHI XUeJsleH-

Hs1 nepemeoprogaya 0OHOYaCHO ympumMyeamu KHOIMKU (i) , =) iE] npomsi2aom 2 cekyHO,
nicns ybo20 nepemeoprosay nepelioe 8 cepeicHUll pexxuMm ma 306pasumb nyHKm 7-03,
3Ha4YeHHs1 siko2o 6yde dopieHroeamu 0. [nsi niomeepOxeHHs CKUOaHHSs1 HaslauimyeaHb

HamucHymu KHOMKY E‘ «[MAM’STb».
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YBilTH B cepBiCHe MEHIO HanawTyBaHb

YTPUMYBATKU KHOMKY
NPOTAroM 2-X cek.

=T

NYHKT cepBiCHOro mexio 1-01

roptaTv Bnepeg
KOpOTKe °
natnckanns |

BiAOOpaxaeTbCcs NPOTAroM cekyHam

3Ha4YeHHA B nyHKTi 1-01

ropTati Hasag

MYHKT CepBiCHOro
MeHto 1-02

00

KOpOTKe

I HaTUCKaHHA

MYHKT CepBiCHOro
MeHto 7-28

I. LJ

3Ha4YeHHA napam.
B nyHKTi 1-02
(makc. yactora)

36iNbLWKUTK +
3Ha4YeHHs

roptaTtu
Hasapg,

MYHKT CepBiCHOro
MeHto 7-27

HOBE 3Ha4YeHHA
B NyHKTi 1-02

BCTaHOBIIEHA
YyacToTa
3MEeHLNTK
-_—
3Ha4YeHHA

3anam'ataTtu
3HaYeHHs -

ropTaTu Hasag
Aekinbka pasis

MYHKT cepBiCHOro
MeHto 7-16

(4yac HanpautoBaHHA
nepeTBOprOBaYa)

nepLue 3Ha4YeHHA
B NyHKTi 7-16
- AHi HanpauoBaHHA

nigTBepOKEHHSA
3bepexeHHA
(inpukaTop racHe

i 1 cek.
LN 2
JuJ L
P |4
¥
1

NepeknoYnTU
napametp

Apyre 3HaYyeHHs

B NyHKTi 7-16

- rOOWHU HanpawoBaHHA

Ha 0,5 cek.)

nepeKkniynTn
napamerp

=Ll /

¢
Cn | 2
1.

TpeTe 3Ha4eHHA B N.7-16
- XBUJIMHM | CeKYHOM

Yyacy HanpautoBaHHsA

KOPOTKE HAaTUCKaHHA

. > 0 e

BUXiA 3 MEHIO HanawTyBaHb
B pob6oye mMeHo

PucyHok 8. Hasieaujisi no cepgiCHOMY MeH!I0 repemeoprogaya.

lJo6 yHukHymu eunadKoeo20 HEeKOpPeKmHo20 HanawmyeaHHsi 14, noyuHaroyu 3 eepcii
npoepamHo20 3abe3nevyeHHs1 5-00, docmyn Ao 3MiHU Napamempie 0esikux nNyHKMie MeHro 6ye 4ya-
CMKo8o (ﬂ) abo nosHicmro (ﬂ) obmeixeHul. BidnoeidHy eiOMimKy Mo)Ha 3Haumu e mabnuui
Ne3. lemanbHiwe npo 3HIMMsi 06MexeHb MOXHa GisHamucs 3 onucy NyHKmMy MeHr 7-02.
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Tabnuus 3. 3s8edeHuli nepersik napamempie

= o g
g 'g Mpu3HaYeHHS NYHKTY MEHHI0 5[ g_ .g % = % g E
g |o os | Zz | £z | =&
5| = 3 i
1. MapameTpu po3roHy i ranbMyBaHHS
1-01 MiHimanbHa YyacToTa o6epTaHHA ABUryHa My 1 800 1
1-02 MakcumanbHa YyacTtoTa o6epTaHHsA ABUryHa My 1 800 50
1-03 Yac po3sroHy A cek 0,1 999,9 3,0
1-04 Yac ranbmyBaHHA A cek 0,1 999,9 3,0
1-05 ﬂ CrapTtoBa 4actoTa My 1 800 1
1-06 YacToTa BignyckaHHs My 1 800 10
1-09 Yac posroHy B cek 0,1 999,9 3,0
110 Yac ranbmyBaHHA B cek 0,1 999,9 3,0
114 | @ Pexxum nycky npusoay 0 3 0
115 ﬂ Pexum 3ynuHku npusoay 0 3 1
1-16 PiBeHb HanpyrM HamarHivyyBaHHsA nepep NycKom 1 100 10
117 Yac ranbmMyBaHHA NOCTIMHUM CTPYMOM cek 0,0 30,0 0,0
118 3ycunns ranbMyBaHHA NOCTINHUM CTPYMOM 0 100 10
119 MocTiHa Yacy dinbTpa ranbMiBHOro cTpymy cek 0,1 5 0,20
1-20 3aTpuMKa nogaydi ranbMiBHOro cTpymy cek 0,1 99,9 0,5
2. MapameTpu pexumy KepyBaHHS
2-01 a [>xepeno komaHA KepyBaHHA A 0 6 2
2-02 Pexxum kepyBaHHA A 0 4 2
2-03 3abopoHa peBepcy o6epTaHHsa A 0 1 0
2-04 [>xepeno komaHA KepyBaHHA B 0 2 1
2-05 Pexxum kepyBaHHA B 0 4 1
2-06 3abopoHa peBepcy o6epTtaHHs B 0 1 0
2-07 Pexxum uudposoro Bxoay Di1 0 38 1
2-08 Pexum uudposoro Bxoay Di2 0 38 3
2-09 Pexum uudposoro Bxoay Di3 0 38 5
210 Pexxum uudposoro Bxoay Di4 0 40 7
2-11 Pexum uudposoro Bxoay Di5 0 40 9
212 Pexum uudposoro Bxoay Di6 0 40 39
213 3o6paxeHHs cTaHy uncdpoBux Bxoais TinbKu nepernsap
2-14 ﬂ Peakuis MY Ha nomunky B po60Ti 30BHILUHIX KNemM KepyBaHHA | 0 | 1 | 0
3. MapameTpu 3apaBaya 4acToTH

3-01 a Oxepeno 3apaHHA Yactotn A 0 4 2
3-02 a Pexxnm 3apgaHHa yactotn A 0 7 0
3-03 Oxepeno 3apaHHA YactotTn B 0 2 1
3-04 a Pexxunm 3apgaHHa yactotn B 0 7 1
3-05 PiBeHb curHany miHimanbHoro 3agaHHsi AN.IN1 B/ MA 0,00 10/20 0,00
3-06 PiBeHb curHany makcumanbHoro 3agaHHs AN.IN1 B/ mMA 0,01 10/20 10,00
3-07 Pexum po6otn AN.IN1 0 3 0
3-09 PiBeHb curHany MiHiMmanbHoro 3agaHHs AN.IN2 B/ MA 0,00 10/20 0,00
3-10 PiBeHb curHany makcumanbHoro 3agaHHs AN.IN2 B/ mMA 0,01 10/20 10,00
311 Pexum po6otun AN.IN2 0 3 0
312 MonepeaHbLO BCTaHOBNEHUM Yac Kpoky 1 cek 0,1 999,9 0,1
313 NMonepeaHbO BCTaHOBINEHUI Yac KPOKY 2 cek 0,1 999,9 0
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3-14 MonepeaHbLO BCTaHOBMEHUN Yac KPOKy 3 cek 0,1 999,9 0
3-15 MonepeaHbLO BCTAaHOBIEHUM Yac KPOKy 4 cek 0,1 999,9 0
3-16 MonepeaHbLO BCTaHOBEHUN Yac KPOKy 5 cek 0,1 999,9 0
317 MonepeaHbLO BCTaHOBNEHUN Yac KPOKy 6 cek 0,1 999,9 0
3-18 MonepeaHbLO BCTaHOBNEHUN Yac KPOKy 7 cek 0,1 999,9 0
3-19 MonepeaHbLO BCTaHOBNEHUN Yac KPOKy 8 cek 0,1 999,9 0
3-20 MonepeaHbLO BCTaHOBMNEHa YacToTa 1* My 0 800 5
3-21 MonepeaHbLO BCTaHOBNEHa YacToTa 2* My 0 800 10
3-22 MonepeaHbO BCTaHOBMNEHa YacToTa 3* My 0 800 15
3-23 MonepeaHbLO BCTaHOBMNEHa YacToTa 4* My 0 800 20
3-24 MonepeaHbLO BCTaHOBMNEHa YacToTa 5* My 0 800 25
3-25 MonepeaHbLO BCTaHOBMNEHa YacToTa 6* My 0 800 30
3-26 MonepeaHbLO BCTaHOBMNEHa YacToTa 7* My 0 800 35
3-27 MonepeaHbLO BCTaHOBMNEHa YacToTa 8* My 0 800 40
3-28 MNepiop MiA-perynsatopa Mc 1 100 10
3-29 MponopuiHun koedidieHT MO 1 9999 100
3-30 IHTerpanbHum koedidieHT NMIA 1 9999 0
3-31 OndepeHuianbHui koedpivieHT NI 1 9999 0
3-32 O6mexeHHA Buxoay MiA-perynsatopa % 5,0 100,0 100,0
3-33 3oHa HeuyTnueocrTi MIQ-perynsTopa % 0,0 15,0 0,0
4. NapameTpu KepyBaHHA ABUTYHOM
4-01 a Pexxum kepyBaHHA ABUTYHOM 1 4 1
4-05 Yacrora LUIM - moaynsauii kM 3 12 6
4-06 MporpamoBaHni MakcMManbHU CTPYM ABUryHa™* A 0,1 36,0 20,0
4-07 3aTpumKa BiAKNIOYEHHA 3a MaKCUManbHUM CTPYMOM cek 0,1 999,9 120
4-08 MporpamoBaHui MiHiManbHUM CTPYM ABUTyHa™* A 0,0 36,0 0
4-09 3aTpuMKa BigKIHO4YeHHs 3a MiHiManbHUM CTPYMOM cek 0,1 999,9 2,0
410 | @ Peakuis MY Ha 3HMXKEHHA HaNPYryu XXUBMNEHHSA 0 3 0
1 | @ Peakuis MY Ha niaBULWEHHA HaNPYTrU XXUBNEHHA 0 3 0
412 | @ Peakuis MY Ha nepeBaHTaXeHHA 3a CTPYMOM 0 3 0
413 | @ MakcumanbHa KinbKicTb CNpo6 aBTOMaTUYHOIo pecTapTy 1 10 3
4-14 ﬂ 3aTpumka aBTOMaTU4YHOrO pectapTy cek 1 60 1,0
4-17 PiBeHb KOMNeHcauii MOMEHTY HUXKYe YacTOTU CMONy4YeHHA % 0 150 25
4-18 YacToTa cnony4eHHs My 5 30 20
419 | @ PiBeHb KOMNeHcauii MOMEHTY BMLLEe YacTOTU CMONYYEeHHA % 0 150 0
4-20 ﬂ MocTinHa yacy KoMmneHcauii MOMeHTY cek 0,05 99,99 0,5
4-21 ﬂ PiBeHb KOMMeHcauii KoB3aHHA % 0 150 0
4-22 ﬂ MocTinHa yacy KoMneHcauii KoB3aHHSA cek 0,05 99,99 0,5
5. MNapameTpu ABUryHa
5-01 HomiHanbHi 06epTn oBUryHa 0O6/xBs 250 48000 3000
5-02 HomiHnanbHa yacTtoTta ABUryHa My 40 800 50
5-03 HomiHanbHa Hanpyra aBuryHa B 36 660 220
5-04 HomiHanbHui cTpyM ABUryHa*** A 0,2 24,0 13,5
5-05 ﬂ AkTUBHMI onip ¢ha3HOI OOMOTKM ABUTYHaA Om 0,02 99,99 10
5-06 Tun aBUryHa 0 3 0
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5-07 ﬂ Cxema 3'¢4HaHHA OOGMOTOK cTaTopa ABUTyHa 1 0
5-08 ﬂ 3anyck ipeHTudikadii aABuryHa 1
511 | @ PiBeHb 06MeXeHHs1 CTPyMy ABUryHa % 60 300 100
512 | @ IHTEHCUBHICTbL OGMEXKEHHSI CTPYMY % 0 100 0
5-14 ﬂ 3aTpuMKa peakuii 0OMeXeHHS CTpyMy cek 0,01 20 0,01
516 | @ TpuBanun TennoBui CTPYM ABUrYHa % 0,0 200,0 0,0
5-17 MocTiHa yacy HarpiBaHHA ABUTyHa cek 1 9999 40
6. MapameTpyn nepudepinHnx npucTpoiB
6-01 Pexum kepyBaHHa RELAY1 0 20 2
6-02 Tanmep cnpauboByBaHHs RELAY1 cek 0,1 999,9 0,3
6-03 Pexum kepyBaHHa RELAY2 0 20 17
6-04 Tanmep cnpauboByBaHHA RELAY2 cek 0,1 999,9 0,3
6-05 Pexum kepyBaHHsa D.OUT / AN.OUT 0 28 22
6-06 KoediuieHT nincunenns AN.OUT 1 5000 1500
6-07 Tanmep D.OUT cek 1 9999 1
6-08 Pexxum meTtpaxy 0 4 0
6-09 Kpok imnynbcHoro parumka MM 0,01 199,99 | 50,00
6-10 BigcTaHb noyaTky npuranbmMoByBaHHS M 0,0 10,0 0,0
6-12 LWeuakictb nepepayi RS-485 1 6 3
6-13 Appeca nepetBoptoBaya y Mepexi 1 247 81
6-14 KoHTponb napHocrTi / ctonosi 6iTn 0 5 0
6-15 CtopoxoBuin Tanmep RS-485 cek 0,0 30,0 5,0
6-16 Peakuis Ha noMmunku 3B'A3Ky 0 1 0
6-17 3aTpumka Bignosiai nepeTsoptoBayem no RS-485 Mc 0 2000 0
7. MapameTpu KopuctyBa4a
7-01 3o06paxeHHsA 3aBAaHHA YacToTu: 06 / xB - Nepun 0 1 0
7-02 Maponb Ha BXig B cepBicHe MeHIO 0 9999 -
7-03 3aBaHTaxeHHsA KoHdbirypauii 0 2 0
7-04 36epexeHHA KoHdirypauii 1 2 -
7-05 Pexum 306paxeHHA napameTpa KopucTyBa4a 0 7 0
7-06 KoedinieHT MacluTabyBaHHA mapameTpiB KOpucTyBa4a 0,1 1999 1,0
7-07 PosTawyBaHHSA AeCATKOBOro po3ainbHMKa napaMmeTpa KOPUCT. 0 4 0
7-08 3abopoHa 3ByKOBOI iHAuKauii (0y3epa) 0 1 0
7-09 SAckpaBicTb CBIiTiHHA iHAMKaTOpa % 5 115 80
7-10 Mapametp, Akun 306paxxeHo Ha aucnnei npyu BBiMKHeHHi MY 0 2 1
7-11 Pexxum po60TK nporpamoBaHoOro cueHapito 0 1 0
7-12 Pexxum cknaaHHA nporpamoBaHoOro cueHapito 0 3
7-14 Bepcisa BbyaosaHoro N3 TinbKu nepernsapg
7-15 CepiniHum Homep MY TinbKu nepernsapg
7-16 Yac HanpauroBaHHA nepeTBOplOBavYa TiNbKW nepernsag
717 OcTtaHH#A 3achikcoBaHa NOMUIIKa Ta MapameTpu Npu LboMy TinbKu nepernsapg
7-18 MepepocTaHHA 3achikcoBaHa NoMuUIiKa Ta mapamMeTpu TiNbKW nepernsag
7-19...7-28 Binbw paHHi 3acikcoBaHi noMuUNku Ta napameTpu TiNbKW nepernsag

* — OaHi napamempu marome ocobiueull NPUHYUN ecmaHoesIeHHs1 (BemanbHiwe 8 onuci nyHkmis).

** _ gepxHili pieeHb cmpymMy obmexeHull, dus. demasibHuli onuc napamempy 4-06.
*** _ 3ae00cbKi HanawmyeaHHsi: 1.1kBm - 5.7A; 1.5kBm - 7.8A; 2.2kBm - 10.6A; 3.3kBm - 13.5A; 4.0kBm - 18.2A; 5.5kBm - 24A.
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MapameTpu po3roHy Ta rafibMyBaHHS.

MapameTp 1-01. MinimansHa yacToTa o6epraHHs Bany (B Mepuax), HeobxigHa npu poBoTi 3 NPUBOAOM.

Mpn BUKOPMCTaHHI OBUryHa Ha 3HWKeHWX obeptax, He crig 3abyBaTy Npo Te, WO CAMOBEHTUNbLOBAHI
[BUryHM He 3MOXYTb 3a6€3ne4nT HOMIHamNbHMI NOTIK NOBITPS ANS CBOMO OXONOMKEHHS!, BHACMIAOK HYOro He
PeKOMEeHAYETbCS AOBroTpUBana poboTa 3 BUCOKMM HaBaHTaXEHHAM Ha 3HIKEHUX obepTax.

[LianasoH gonyctnmunx sHadeHs : 1+ 800 Ny

MapameTp 1-02. MakcumansHa yactota ob6epTaHHs Bany asuryHa (B Mepuax), HeobxigHa npu po6oTi 3
NMPVBOAOM.

Buwe ubOro 3HayeHHs BMXigHa YacToTa nNepeTBoproBada MoOXe MigHIMaTUCA TifbKM SKWO akTMBOBaHa
KOMMEHCAaL|isi KOB3aHHA Ha BENWYMHY MOTOYHOrO KOB3aHHs ABWUryHa. BcTtaHoBnwowum uen napametp, cnig
nam'sTatu nNpo Te, WO He BCi ABUIYHM pO3paxoBaHi Ha poboTy npu nigBuweHux obeptax. Mpu poboTi Ha
obepTax BULLE HOMIHANBHUX CMOCTEPIraETbCA 3HWXEHHS MOMEHTY Ha Bany ABUryHa BHAcCMiAOK OOMEXeHOCTi
Hanpyrv XMBNEHHS NepeTBoploBaYa, a TakoX NiABMLLEHNIA 3HOC MeXaHI4YHUX BY3NiB MaLUHMW.

[ianasoH gonyctumumx sHadeHb @ 1+ 800 'y 4FBnx, 'y
. YyacToTa |= HOMiHanbLHa 4acToTa
MapameTp 1-03, 1-09. Yac posroHy A/ B (TouHicTb sanman

BcTaHoBneHHs 0.1 cekyHaa).
[aHa BenunumnHa nokasye, 3a SKU Yac BUXigHA YacToTa

3MiHUTbCA Bif HYMbOBOI 40 HOMIHANbLHOI (HOMiHaNbHa YactoTta - . ‘1acrorag
™ . . BlAMNYCKaHHA
nNyHKT MeHo 5-02). Hanpuknag, npv 3agadin yactoti 25 Iy i
HOMiHanbHot YacToTi 50 Iy i yacy posroHy pisHomy 3.0 ¢, dhak- z;igzi’:a_
TUYHUIA Yac PO3roHy cknagatume g
25Ty /50Ty *3.0c=1.5cek. . dac . qac -,

. . PO3roH 1 "ranbm aAHHA
OianasoH gonyctnmmnx sHadeHb : 0.1 + 999.9 ¢ POSTORY » .<—y>B

PucyHok. 9. [JuHamiyHi napamempu rpusody.

MapameTp 1-04, 1-10. Yac ranbmysaHHs A / B (TouHicTb BcTaHoBneHHs 0.1 cekyHaa).

[aHa BenuuMHa nokasye, 3a sKMKM 4Yac BMXigHa 4acTtoTa 3MIHUTbCA Bi4 HOMIHaNbHOI A0 HYyNbOBOI
(HomMiHanbHa 4YacTtoTa - NyHKT MeH 5-02). Hanpuknag, 3aranbHWiA Yac ranbMyBaHHS NpW 4acToTi BignyCKaHHS
B 10 'u, 3apgaHoi YacToTi 40 'y, HomiHanbHO - 50 Ny i Yacy ranbMyBaHHs piBHoMy 3.0c, ctaHoBuTMME 3.0C *
(40 Ty -10Twu) /50 Ny = 1.8c. Yac ranbMyBaHHS TakoX 3anexunTb Big n.M. 1-15 (pexum 3ynuHku npusoay).

Liana3oH gonyctnmux 3HayeHb : 0.1 + 999.9 ¢

MapameTp 1-05. Craprosa yacTora (B Mepuax).

BusHauyae yacToTy TpudasHoi Hanpyru, WO NoaeTbCa Ha ABWUMYH, npu 3anycky (puc. 9). Ha nigsuweHux
CTaApTOBMX YacToTax i BMCOKOMY HaBaHTaXEHHi ABUryHa Npu CTapTi MOXe cnpauboByBaTW 3axucT Bif
CTpyMoBOro nepesaHTaxkeHHa MNY. JianasoH gonyctummx 3HadeHsb @ 1+ 800 Ny

MapameTp 1-06. Yacrora «sianyckaHHs» Bana ABuryHa npv synuHui (8 Mepuax).

BusHauyae BuxigHy yactoTy Y, npu skin NpunuMHAETbCA nogada TpudasHoi Hanpyru Ha ABuryH (puc. 9),
AKLLO NoJaHa KoMaH4a Ha KepoBaHy 3yMuHKY. [aHui napameTp die Tinbkvu npu 3ynuHui, To6To skwo n.m. 1-01
[03BOMs€E, TO Npu obepTaHHi BuxigHa yactota Y MoXe BCTAaHOBMNIOBATUCS MEHLLE YacTOTU «BiAMYCKaHHS».

LianasoH gonyctnmux 3HayeHds @ 1 + 800 Iy,

MapameTp 1-14. Pexxum nycky npusogy.
3apae nocnigoBHICTb NpoLuedypy Nycky NpyBOAY.

Pexxum nycky 0 — npocTMn nyck 3 nepesipkol BuxigHux a3 Y. lNepen nogayeto Ha craTop
enekTpoaBuryHa TpudasHol Hanpyru BigbyBaeTbCsi TeCTyBaHHA OBMOTOK MaluMHK NOCTiNHWUM cTpymoMm. [aHa
npoLeaypa 403BONSE BUKIHOYUTU KMOBIPHICTb 3anycKy nepeTsoptoBayva Ha ABi pa3u abo Ha K3 B obmoTkax uum
NigKroYeHnxX NpoBoaax ABUryHa.

Pexxum nycky 1 — nyck 3 nonepeHiM HamarHivyBaHHsM ctatopa npotarom 0.5 cek i nepeBipkoto BUXIAHMX
a3 Y. licna TecTyBaHHA BUXiOHWX a3 Ha cTaTop ABWUryHa MNOAAETbCHA HEPYXOMWIA BEKTOP Hampyru 3
3a0aHVM KyTOBUM MONOXEHHSAM i perynboBaHO amnniTygow. OaHui pexvM MoXe 3acToCoByBaTUCs Ans
3HWKEHHS MYCKOBUX CTPYMIB NpY AMHAMIYHMX PO3roHax abo BaXKKMX Myckax NpyBOAY.

Pexxum nycky 2 — nyck 3 nepesipkoo BuxigHux ¢as MY i nonepegHiMn ranbMyBaHHAM MOCTIMHUM
cTpymom. Moxe 3acTocoByBaTUCS B nMpuBogax, pobo4uMi opraH SKMX Mig 4Yac 3ynuHKKM MOXe 3AiNCHIoOBATU
obepTanbHunM pyx sik No xoay GakaHoro obepTaHHA Bany ABWUIyHa, Tak i B 3BOPOTHOMY HaNpsMKY. [laHun pexum
A03BONMUTb BUKOHATU 3yNMUHKY pOBOYOro opraHy i 3anycTuTu npuBog B 6e3ne4HOMY peXxumi.

Pexxum nycky 3 — nyck 3 nepeBipkoto BuxigHux a3 MY i yactoTHMM ckaHyBaHHSM, 3 NoganblunM M'aKuM
nigxonneHHam ABuryHa. B gaHomy pexxumi nepen nyckom BUMKOHYETLCS YACTOTHE CKaHyBaHHS €NeKTpoABUryHa
ONa geTekTyBaHHA hakTUYHOI WBMAKOCTI 0bepTaHHa poTopa. llicnsa ycnilwHOro AeTekTyBaHHS nepeTBoproBad
BMKOHYE M'sIKe MiaXOnMneHHs ABUryHa Ha Uil 4acToTi, NiCNg 4Yoro BUBOAMTL MOro Ha 3afaHy LUBWAKICTb 3
iHTEHCMBHICTIO, BU3Ha4YeHo B MeHto MY, Pexxum Moxe BMKOPMCTOBYBATUCS B MeXaHiamax, B SIKMX HeoOxigHo
BKITHOYATM NepeTBOptoBad Ha xogy 6e3 npyuMycoBoi 3ynyHKM, abo y BMNaakax, Konu 3anac KiHETUYHOI eHeprii,
HakonnyeHoi pobodMM OpraHoM, HEMOXMMBO MOracuTh, BUKOPWCTOBYIOUW FaribMyBaHHS MOCTIMHUM CTPYMOM
nepeg nyckoMm.

[LianasoH gonyctnmmnx 3HadyeHs : 0 + 3
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Yac ckaHyBaHHSi NpU BUKOPUCTaHHi aCMHXPOHHOro ABUryHa 3 HOMiHanbHOW 4YacTtoTor 50 'y
CTaHOBUTb A0 7 ceKk. YuM Bue hakTMYHA YacToTa obepTaHHA Bany, TUM LUBMALIE BUKOHYETLCS
npoueagypa. Molwyk YacTOTU BUKOHYETLCA TiflbKM B 3a4aHOMy HanpsAMKy o6epTaHHA. SIKLo YyacToTa
He 3HangeHa abo HanpsMoK akTMYHOro oGepTaHHs He BignoBigac 3agaHomy - MY BMKOHAE nyck
3i CTAapTOBOI YacTOTU B 3ajaHOMY HanpPsIMKY.

MapameTp 1-15. Pexum synuHkm npusoay.

3apae il npusody Npu OTPUMaHHI KOMaHAW Ha 3YTMUHKY.

Pexxum 3ynuHku 0 — 3ynvHKa OBUryHa Ha BiflbHOMY BUOIry.

Pexxum 3ynuHku 1 — YacToTHa 3ynuHkKa i3 3a4aHo0, aBTOMaTUYHO KOPUTYEMO, IHTEHCUBHICTIO i 3HMXKe-
HMM NMOPOrom 3aBMMpaHHs No Hanpy3i DC npu nepexodi ABUryHa B pekynepaTuBHUIA peXmM. AKLLO B MpoLUECi
3HWKEHHS YacTOTU HaMpyru ctatopa ABUIyH NepexoanTb B PEXUM pekynepadii, SKui NnpuBoguTb 4O NiABULLEH-
HA HanpyryM B NaHui NOCTIMHOIO CTPyMY, MPUBOL «3aBMUPAE», a caMme MPUMUHAE 3HUKEHHS YacTOTH, | OYiKyeE,
OOKW Harpyra He 3HU3UTbCH 40 HopMmu. Konv Hanpyra onyckaeTbcs B 4OMYCTMMMWIA AianasoH, NPoLEeC 3HVXKEHHS
4acTOTK BiAHOBNSAETLCA.

Pexxum 3ynuHku 2 — YacToTHa 3ynuHKa i3 3a4aHO0 iHTEHCUBHICTIO 6e3 obmeXeHb i NiaBMLLEHNM MOPOrom
3aBMUpaHHs no Hanpy3i DC npu nepexogi B pexum pekynepadii.

JdaHun pexum He obmexye 3adaHy iHTEHCUMBHICTb 3HWXXEHHS YacToTh. He pekoMeHOyeTbCsa 3acTOCOBYBaTU
6e3 ranbMiBHOIMO pe3ncTopa, SKLLO NPUBOL, Ma€e BUCOKY iHEPLINHICTb (AMCKOBI MUKW, BEHTUMNSTOPWU, MaxOBUKK Ta
iH.). 3aBMMpaHHA NpuBOAY NPU 3HWXKEHHI YacToTh Oyae BiobyBaTUCS TiNbku y BUMNAAKaX, SKWO MOTYXXHOCTI BU-
KOpPUCTOBYBaHOIO ranibMiBHOIO pe3nucTopa HefoCTaTHbO, WOO PO3CisaTM BCK MOTYXHICTb, sika reHepyeTbea. INMpu
LbOMY Hanpyra MoxXe nigHimMaTncs BuLLe pieHA 6e3nevHoro dyHkuitoBaHHA MY | BUKNMKaTK aBapiiHWM CTaH.

Pexxum 3ynuHku 3 — YacToTHa 3ynuHKa 3 rafibMyBaHHAM NOCTINHUM CTPYMOM NPW BignyCKaHHi.

[o 4acToTu BignyckaHHSA NpMBOA 3YMUHAETBCS i3 3a4aHOK, aBTOMATUYHO KOPUIYEMOK iHTEHCUBHICTIO, NO
DOCSITHEHHIO YaCTOTU BiANyCKaHHSA Ha CTaTop NOAAETHCA NOCTIMHA Hanpyra 3 perynboBaHOK aMnfiTygor i Tpu-
Banictio Bnnmey (n.m. 1-17 i 1-18). Axkwo Tpeba ranbMyBaTu TiNbKU NOCTIHAM CTPYMOM (Hanpuknag, Hemae
TOPMO3HOrO pesncTopa, a Tpeba ranbMmyBaTu WBUAKO), Tpeba BCTAHOBMTU 4ACTOTY BifgMyCKaHHS BuLle 3a
MakcMMaribHy 4acToTy, sika BUKOPUCTOPYETbCS B poboTi. Yac ranbMyBaHHHA B M.1-17 BCTAHOBUTU TPOXM
Binblue PakTUYHOro Yacy 3ynNUHKU ABUTYHA Mid HABaHTaXEHHSIM.

[Liana3oH gonyctnmumnx 3HayeHb : 0 + 3

MapameTp 1-16. PiseHb Hanpyr HamarHivyBaHHs.
3apae amnniTyay BeKTopa Hanpyru, Wo NoAaeTbCsA Ha CTaTop eNeKTPOABUryHa nepes nyckoM.
Lle posBonge 36inbwnTK cTapToBUN MOMEHT. [iana3oH gonyctummux 3HadeHs @ 1+ 100

MapameTp 1-17. Yac ranbmyBaHHs NOCTIHUM CTPYMOM, CEK.

Mpyv HeHynbOBOMY 3HAYEHHIO AaHOro napameTpa nig 4Yac ranbMyBaHHA MO AOCATHEHHIO 4acToTw
BiQMYCKaHHA BMMWKAETbCS rarbMyBaHHSA MOCTIIHUM CTPYMOM, SKWO obpaHui pexum 3ynuHkn 3. OUCKPEeTHICTb
BCTaHOBNeHHs napameTpa - 0.1 cek. QianasoH gonyctnmmx sHadveHs : 0.1 + 30.0 ¢

MapameTp 1-18. 3ycunnsa ranbmysaHHs NOCTINHUM CTPYMOM.

3apae BEMUUMHY NOCTIAHOMO CTPYMy, LLO MOOAETLCS HA CTATop EneKTPOABWIyHa Mig Yac ranbMyBaHHS B
npoueHTax Big HOMiHany. Yum Bulle uen napameTp, TUM Binblwnin CTPyM NpoTikae yepe3 oBMOTKM ABUryHa,
hopMyUM TUM CaMUM 3HAYHMI MOMEHT ranbMyBaHHs. [iana3oH gonyctummx 3HadeHb @ 0 + 150

MapameTp 1-19. MocrTiitta Yacy ginbTpa ranbMIBHOMO CTPyMy.

[nsa 3anobiraHHA MOXNMBOIO BMKUAY CTPYMYy, MPY BKIMKOYEHHI raribMyBaHHS MOCTIMHUM CTPYMOM, 3aBOaHHS
Ha LUIM perynatop cTpymy nogaeTbcs yepes 3rnamkytounin umdpoBui ginstp. MNMapametp 1-19 posBonsie
3MIHIOBATU MOCTiHY 4Yacy uboro qinbrpa. lNMpu 36inbLIeHHI NOCTIMHOI Yacy BMKMA 3MEHLUYETbCS, ane Moxe
3'9BUTUCb Big4yyTHa 3aTpuMKa CnpaubOBYBaHHA ranbma. SAKWO MOCTiMHA 4acy AyXe mana, BEeNUKAA BUKUG
CTPyMy MOXe NMPUBECTU A0 CrpaubOBYBaHHSA 3axUCTy Big nepesaHTaxeHHs N4 (nomunkm Er19, Er11, Er10).

[LianasoH gonyctnmux 3HadveHb : 0,1 +5¢

MapameTp 1-20. 3atpumka nogadi ranbMiBHOTO CTPyMYy.

Mpomidkok Yacy MiX 3HATTAM TpudpasHOT HaNpyrn OBUryHa Ta nogayerd Ha HbOro ranbMiBHOro MOCTIMHOMO
cTpymy. 3aHagTo Manuii MPOMIKOK MOXE NMPUBECTU OO0 BMKUAY rarbMiBHOrO CTPyMYy B CTaTopi Yepes B3aemMogito
3 MarHiTHUM NofemM poTopa, siKe Le He BCTUMMO 3MEHLUMTUCHL 0 Hyn4d. [diana3oH gonyctumux 3HadeHb : 0,1 +
99.9c

MapameTpu pexmmy KepyBaHHS.

MepenbaveHo 2 mxepena KepyBaHHs obepTaHHsM ABuryHa, «A» i «B». [ani napametpu [03BONSHOTh
HanawTyBaTM [Ba He3anexHux Micua 3HaxXOMKEHHs opraHy kepyBaHHa [1Y (Hanpuknag naHenb
nepeTBoptoBada i NynsT oneparopa Ha BepcTarti). [kepeno ynpaeniHHA Moxe OyTn 3MiHEHO (MepeknveHo) B
OyOb-AKUA MOMEHT 4acy.

MapameTp 2-01. Oxepeno komaHg kepyBaHHs «A.

[aHnm napameTpoM 3a0a€ETbCA [KEPENO KOMaHA KepyBaHHS NPUBOAOM B rpyni «Ax.
Ixepenom koMaHg KepyBaHHS Ansi rpynu «A» moxe Byt o6paHo:

Hxeperno 0 - MNepenHa naHenb kepyBaHHA MY (puc. 4), komaHan GopMyIOTBCS TiNbKN KHONKaMU Ha nNepeaHin
naHerni.
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Hxepeno 1 - TepMmiHanu 30BHILLIHLOIO KEPYBaHHA (PUC. 7), KOMaHAWU POPMYIOTLCS TifTbKWU CUrHanaMu Ha um-
dpOoBUX i30N1bOBAHMX BXOOAX.

Hxepeno 2 - KombiHOBaHe kepyBaHHs1, Npy SIKOMY KOMaHau NpuxoadaThb i Big naHeni, i Big TepmiHanis (3Have -
HHS 3a 3aMOBYYBaHHSAM, NPW NPogaxy Ta CKUAAHHI Ha 3aBOACHKI HanawTyBaHHS B n.Mm. 7-03).

Hxepeno 3 - KomyHikauinHun iHTepdenc RS485, kepyBaHHS Tinbku Big koMaHA No iHTepdency 3B's3Ky, He-
3BaKato4un Ha obpaHuI peXXuM KepyBaHHS (OMB. IHCTPYKLito kopucTyBada ModBus-RTU).

Hxepesno 4 - NMporpamoBaHWii cLeHapi 3 kepyBaHHAM Big nepeaHboi naHeni MY (puc. 4), He3Baxaroum Ha
0obpaHnin pexMm KepyBaHHS.

Hxepeno 5 - NporpamoBaHuWin CLEHapii 3 KepyBaHHAM Bif TepMiHaniB 30BHILUHBLOrO KepyBaHHA (puc. 21 7),
He3BaXkaloun Ha 0BpaHUn PEXUM KepyBaHHS.

Hxepesno 6 - NporpamoBaHWin cueHapin 3 KOMBIHOBaAHUM KepyBaHHSAM, NPy SKOMY KOMaHAW NpuxoadaTh i Big
naHeni, i Big TepmiHanis, He3BaXkaroum Ha 0bpaHUii pexXUM KepyBaHHS.

[Liana3oH gonyctnmunx 3HadeHs : 0+ 6

MapameTp 2-02. Pexum kepyBaHHs Bif mkepena «Ax.

3anexHo Big 06paHoro mxepena MoXHa 3a4aTtu BiANOBIAHUA PEXUM KEPYBaHHS:

Pexum kepyeaHHsi 0 — 3aMVKaHHA i yTpumaHHa koHTakTy MMYCK B akTMBHOMY CTaHi BUKOHYE 3amnyck i
Ge3snepepBHe 06epTaHHA ABWUryHa. Y pasi po3mukaHHs koHTakTy MYCK neperBopioBay nNoyvMHae BMKOHyBaTh
3yNMUHKY ABUryHa. 3mMiHa ctaHy koHTakTy PEBEPC B pasi po3bikHOCTi ¢hakTM4HOro i G6akaHoro Hanpsmky
obepTaHHA BUKMMYE MpoLecC peBepCyBaHHA ABUNyHA. 3aMWKaHHSA i YTPYMaHHA B aKTUBHOMY CTaHi KOHTaKTy
CTOI npu3Bene 40 NOBHOI 3yNUHKM NMPUBOAY He3anexHo Big ctaHy kKoHTakTiB [MYCK i PEBEPC.

Pexxum kepysaHHs1 1 — 3aMuKaHHS i yTpuMaHHs koHTakTy NMYCK B akTMBHOMY CTaHi BUKOHYE 3amyck i
GesnepepBHe oObepTaHHS ABUIryHa B NPAMOMY HanpsMKy. 3amukaHHS i yTpumaHHs koHTakty PEBEPC B
aKTVBHOMY CTaHi BMKOHye 3anyck i 6esnepepBHe oOepTaHHs OBUryHa B 3BOPOTHOMY HampsaMKy. Y pasi
po3mMukaHHs koHTakTiB [TYCK abo PEBEPC, abo ogHo4acHoro ix 3ammkaHHs Byae BMKOHaHa 3ynuHKa OBUryHa.
3aMuKaHHS | yTPUMaHHSA B akTUBHOMY cTaHi koHTakTy CTOI npu3sege 40 NOBHOT 3YMUHKM NPUBOAY HE3ANEXHO
Big cTaHy koHTakTiB [TYCK i PEBEPC.

Pexxum kepyeaHHs1 2 — KopoTkodacHe (iMnynbcHe) 3amukaHHa KoHTakTy [1YCK BukOHye 3anyck i
Ge3nepepBHe OOepTaHHs OBUryHa B NpsAMOMY HanpsMky. KopoTkodacHe (iMnyrbCHE) 3aMWKaHHS KOHTaKTy
PEBEPC BukoHye 3anyck i 6e3nepepBHe obepTaHHS ABUryHa B 3BOPOTHOMY HamnpsMKy. Y pasi ogHO4YacHoro
iMMynbcHOro 3amukaHHsi koHTakTiB [MTYCK i PEBEPC 3anyck gBuryHa BuKOHaHMIA He Oype. KopoTkodacHe
(imnynbcHe) 3amMukaHHs abo yTpuMaHHS B akTMBHOMY cTaHi koHTakTy CTOIl npmusBege OO MOBHOI 3YMUHKK
npuBoay HesanexHo Big ctaHy koHTakTiB [TYCK i PEBEPC.

Pexxum KepyeaHHs1 3 — KopoTkodacHe (iMnyrbCcHe) 3amukaHHA KoHTakTy [1YCK BukOHye 3anyck i
GesnepepBHe obepTaHHA ABuryHa. KopoTkodacHe (iMnynbcHe) 3amukaHHs koHTakty PEBEPC B paasi
PO3BKHOCTI  (pakTUYHOro i GaxaHoro HanpsiMKy obepTaHHs BUKNUYE MpoueC peBepCcyBaHHSA OBUryHa.
KopoTkodacHe (iMnynbcHe) 3amukaHHs abo yTpuMmaHHs B akTmBHOMY cTaHi koHTakty CTOIN npussege o
MOBHOI 3yNWHKWN NpUBOAY He3anexHo Big ctaHy koHTakTiB [MYCK i PEBEPC.

Pexxum kepyeaHHs1 4 - 3anyck i 3ynuHka obepTaHHs ABUryHa BUKOHYETbLCS PIBHEM CUrHany Ha aHaroroBomy
BXOfi, 3@ YMOBWU, O BiH 0bpaHui kaHanom 3aBgaHHst rpynu «Ax». Myck geuryHa BiabyaeTbes, KONM 3aBAaHHS
BiJ aHanorosoi Hanpyr1 nepeBuwnTb Ha 0,44 MiHIManbHy YacToTy obepTaHHs. [BUIryH 3yNUHUTLCS NP PiBHi
aHanoroBol Hanpyru, BignosigHOMY MiHiManbHoi 4Yactoti + 0,3['y. Hanpuknag, BcTaHoBneHa MiHiManbHa
yactota obepTaHHsA - 5MU, ue o3Hayae WO AOBWUIYH BBIMKHETbCA Ha 0OepTaHHSA npu 3aBgaHHi 5,4Md, a
BMMKHETbCS NPWU 3aBOaHHI YacToTu Ha 5,3l i MeHLwe. Y BCbOMY iHLIOMY Aiana3oHi YyacToT (40 MaKcuMarnbHOT
yactoTn o0epTaHHsA) ABWUIYH KepyeTbCs aHanoroBol Harmpyrot. 3MiHa crtaHy koHTakty PEBEPC B pasi
PO30BiKHOCTI  (pakTMYHOro i GakaHoro HanpsiMKky o6epTaHHs BUKNWYE MpoueC peBepCyBaHHA OBUryHa.
3amMuKaHHS | yTpUMaHHS B akTuBHOMY cTaHi koHTakTy CTOIN npu3sege 40 NOBHOI 3yMUHKM NPUBOAY HE3aMNEXHO
Big cTaHy koHTakTy PEBEPC i piBHSA curHany Ha aHanoroBoMy BXOA,.

[LianasoH gonyctnmmnx 3HadyeHs : 0 + 4

Mpu eubopi mMozo 4u iHwWo20 OXxepena KepyeaHHs1 3'6/ISI€EMbCSI OOMEXeHHs
docmynHux 00 8UKOpPUCMAaHHSI peXumie kepyeaHHs. Y mabnuuyi 4 eka3zaHi docmynHi
PeXuMu Orisi KOXKHO20 3 0)KepeJs1 KoMaHO KepyeaHHsI.

Tabnuusi 4. O6MEXEHHS 110 PEXUMaM KepyeaHHs

axepero KepyBaHHS Pexum 0 | Pexxum 1 | Pexxum 2 | Pexxum 3 | Pexxum 4
[xepeno 0 - NMaHenb kepyBaHHSA - + + - -
xeperno 1 - TepmiHanu 30BHILLHbOIO KepyBaHHsI + + + + +
Ixepeno 2 - KomGiHoBaHa (3aBOACbke HamnaluTyBaHHS) + + + + +

[xeperno 3 - komyHikauinHui iHTepdpenc RS485

KepyBaHHS Big komaHa no RS485

[xepeno 4 - NporpamoBanHwnii cueHapin (Big M)

[xepeno 5 - NporpamoBaHuii cLueHapin (Big TepmiHanis)

Ixepeno 6 - NporpamoBaHuii cLueHapin (koMGiHoBaHWI)

KepyBaHHSA Bi KOMaHpA cLeHapito
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MapameTp 2-03. 3a6opoHa pesepcy obepTaHHs Bany ABUryHa «A»

Mpw 3HaueHHi «O» nepeTBOptOBaY A03BONSE 06epTaHHs Bany ABUryHa B 060X HanpsMKax.
Mpw 3Ha4eHHi «1» nepeTBOpIOBaY 403BOSsiE 06epTaHHs Bany ABUryHa TiflbkuM B OQHOMY HanpsiMKy (MpsiMmomMy

- Npu norawweHomy ceitrnogiogi ctatycy PEBEPC).

[iana3oH gonyctummnx 3HaveHb : 0 + 1

MapameTp 2-04. Oxepeno komaHg kepysaHHs B.

JaHum napameTpoMm 3a4aeTbCsa MKEpeno KomaHd KepyBaHHs npusogoM B rpyni «Bx». Ons BuGopy AOCTYMHI

[Liana3oH gonyctnMmnx sHayeHb : 0 + 2

MapameTp 2-05. Pexum kepyBaHHs Big mkepena «By.
Mae Ti )X 3Ha4YeHHS, LLO i peXXMMn KepyBaHHSA B M.M. 2-02.

LianasoH gonyctumunx 3HadeHs : 0 + 4

MapameTp 2-06. 3a6opoHa pesepcy obepTaHHs Bany asuryHa «B».
Mae Ti ) 3Ha4yeHHs, Wwo i n.m. 2-03.

[LianasoH gonyctnmmnx 3HadyeHs : 0 + 1

MapameTp 2-07...2-12. Pexxumu po6oTu umdposmx exogis Dil..6.

[aHi napameTpu [03BONAIOTL NPUBNACHUTA LMGPOBUM i30/1IbOBAHUM
BxogaM OaxaHi yHKUii 3 KepyBaHHA MPUBOAOM, 3aBAAHHSAM 4acToTw,
nigpaxyHKy iMnynbciB Ta iHWi. KoXeH NyHKT MeHo Bignosigae ogHoOMy 3
undposmx Bxogis (puc. 10). Hrwxkye B Tabnuui 5 HaBegeHi JOCTYMNHI pexumm
pob6oTK Ansa undpoBmNX BXOAIB.

Ti X okepena, wo i B N.M. 2-01, 3a BUHATKOM KOMYHiKaLiiHoro iHTepdency RS485 i nporpamoBaHoro cueHapito.
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PucyHrok 10. BignoBigHicTb LMPOBUX BXOAIB MYHKTAM MEHIO.

Tabnuys 5. [Mepenik docmynHux ¢byHKUit Onisi npoepamysaHHsi Uughposux 8xodie

Pexum Onuc pexumy po6oTtu 'H;g::;ﬂ Mpumitka
0 Lindposun Bxig He 3agigHuin -
1 ; Hi
Bxif BUKOPUCTOBYETLCA SK [pKEPENOo curHany VB, . 2-02
2 cTon Tak
3 ; Hi
Bxia BUKOPUCTOBYETLCA 5K AXKEPeno curHany VB, A.M. 2-02
4 MyCcK Tak
5 Bxia BUKOPUCTOBYETLCA SIK AXKEPENno curHany Hi
PEBEP amB. n.m. 2-02
6 C Tak
7 Bxif, BMKOPUCTOBYETLCA SK J)KEPENO curHany Hi B, .M. 3-02
) 36inblUEHHS 3aBAaHHA «+» Tak AnB. .M.
9 ; Hi
Bxia BUKOPUCTOBYETLCA SIK AXKEpeno curHany VB, .M. 3-02
10 3MEHLUEHHS 3aBAaHHS «-» Tak
" Bxia BMKOPUCTOBYETBLCA 5K AXKepeno curHany Hi VB, MM, 3-02
12 1 NiHiT nepeMrKkaHHsA BCTAHOBIIEHNX YaCTOT Tak ANB. .M.
13 Bxig BUKOPUCTOBYETLCS AK AXKEPENO curHany Hi WB. LM, 3-02
14 2 niHii nepeMnkaHHsa BCTaHOBMNEHMX YacToT Tak ANB. 11.M.
15 Bxig BUKOPUCTOBYETLCS AK AXKEPENO curHany Hi WB. LM, 3-02
16 3 niHii NnepeMnKaHHs BCTAHOBIMEHWX YacToT Tak AVB. .M.
17 Bxig BUKOPUCTOBYETLCA SK [pKEpeno curHany Hi AKTUBHMI piBEHb Ha BXOAi aKTMBYE rpyny mxe-
nepeMuKaHHs rpyn KkepyBaHHs Ta 3aBaHHs pen ynpaeniHHA | 3aBgaHHA «B», iHakwe
18 «A» <]—§ «B» Ta akTMBHa rpyna «A». MoxHa nepemukatn Ha
K
xogay.
. AKTUBHWUI piBeHb Ha BXOA4i [AO03BOMSE NycK
19 Hi npuBOAY, iHaKLie npuBog 3aBroKoBaHWUi Bif Ke-
Bxia BUKOPUCTOBYETLCA SK [pKEPENO curHany pyloumx Ain. Akwo B npoueci obepTaHHA
Ao3Bony poboTtun npusoay nponagae curHan p[ossony pobotu - OBUryH
20 Tak 3yMUHAETLCS Ha BMBIry 3 noganbLlunmM 6roKkyBaH-
HAM.
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Pexum Onuc pexumy po6oTtu iHBepciA Mpumitka
Bxoay
21 BXifi BUKOPUCTOBYETLCA SIK KEPENIO CHTHAIY Hi AKTMBHMI piBEHb Ha BXOAi BUKOHYE MOBHE BiA-
3OBHILIHLOT ABADIT KIOYEHHS MpuUBOAY 3i CBITNOBOK | 3BYKOBOI
22 P Tak iHOVKaUi€r, a TakoX 3anncom B xxypHan IMY.
23 Hi 3anyckae Tanimep penenHoro Buxogy Nel no
Tpurep 3anycky Tanmepa penernHoro suxogy Ne1 OPOHTY curHany Ha LmdgpoBOMY BXOAi B 3anex-
24 Tak HocTi Big oOpaHoi nonspHocTi, auB. n.m. 6-01
25 Hi 3anyckae Tanimep penenHoro Buxogy Ne2 no
Tpwurep 3anycky Tanmepa penerHoro suxogy Ne2 (OPOHTY cUrHany Ha uMdpoBOMY BXOAi B 3anex-
26 Tak HoCTi Big o6paHoi nonapHocTi (n.M. 6-03).
27 Tpurep 3anycky TaiMepa TPAH3UCTOPHOTO Hi 3anyckae Tanmep TPaH3UCTOPHOrO BWUXOA4Y MO
BUXO (PPOHTY cUrHany Ha LUndpoBOMY BXOAi B 3anex-
ay HoCTi Big obpaHoi nonspHocTi (n.m. 6-05).
28 Tak
29 Hi AKTUBHWIA piBEHb CUrHamy akTueBye poboTy
Mepemunkad TemniB po3roHy / raribMyBaHHS npuBody 3a Temnamu pPO3roHy / ranbMyBaHHS
npusoay Big rpynu B, HeakTMBHWUI piBeHb - Bif,
30 Tak rpynu A. MoxHa nepemukaTit Ha xoay.
31 Hi MoCTiMHWMI aKTMBHWI piBeHb 3anyckae i [o-
AKTUBALLiS NPOrPAMOBAHOTO ClieHapIHo 3BOMSE BMKOHaHHS 3anporpamoBaHoro
AKTBHUM DIBHEM Ha BXOA] cueHapito. HeakTuBHWi  piBEHb  HeramHo
32 P A Tak 3a00pOHSIE BMKOHaHHSA cleHapilo, i npuBoA
3YMUHAETLCS.
33 . . Hi ®PPOHT aKTUBHOIO iIMMYNbCY 3anyckae BUMKOHaH-
AKTMBaLis NporpamoBaHOro cLeHapito No ppoHTy .
AKTVIBHOTO PIBHS Ha BXOA] (IMMYMbCHO) HS 3anporpamMoBaHoro CLeHapito. 3ynuHka BuU-
34 Tak KOHaHHS Tinbkut 3 nikii CTOM.
35 Hi @®pPOHT aKTUBHOIO iMMNYNbCYy OYULLIAE iCTOPID
IHiLianisauis nporpamoBaHOro cLeHapito poboTK cLeHapito. 3anyck cueHapilo NoYHETHLCS
36 Tak 3 NEpLLOTro KPOKY.
37 Hi ®PPOHT aKTMBHOIO iIMNYNbCY BUKOHYE Nepepaxy-
IHiljanizaLyis BACTaHI B PEXMMI METpaxy HOK HOBOI BiAMIpAHOI BigCTaHi Ha nigcTasi no-
38 Tak TOYHOrO 3aBAaHHA METPIB / LT, NPY LbOMY
nonepeaHin Bignik BigkMaaeTbCs.
39 Hi HeobxioHO akTnByBaTU B pasi BUKOPUCTaHHS pe-
BXil} BUKODUCTOBYETLCS B PEXMMI XUMY  NigpaxyHKy MeTpaxy g60 KinbKoCTi,
LIBAKOMIKOYOTO MIYNTLHIKA IMMYbGIB (n.m. 6-08). IHBepTyBaHHAM Noriku BUGUpaeTbCA
40 Taxk MOMEHT dpikcaLlii iMMynbcy, MO POHTY YK Mo
cnagy.
Mpu nporpamyBaHHi po6oTM UuUUdpPOBUX BXOAIB AYyONIOBaHHA PpPeXUMIB He

AONYCKaETbLCA i NepeBipAETbLCA aBTOMaTUYHO.
Hanpuknad: uugposuli exid Di1 Hanawmoearull sik dxepeno cueHany CTOIl, npu ubomy, SIKUO

3a0amu exody Di3 pexum Oxepena cueHany CTOIl abo iHeepmosaHoz2o cuzHany CTOIl - pexum exody Dit
asmomamuyHo 6yde ckuHymut 6 0 (He 8uKOpUCMOBYEMBCS).

MapameTp 2-13. Bigo6paxae disnyHni cTaH LMdPOBKX BXOAIB (pUc. 11) HE3anexHo Bif HanawTyBaHb
peXumy KepyBaHHS i 3agaBada YacToTu. [JoCTynHWUIA Tinbkun AN nepernagy.

/

roptaTtu Brepen yepes l He 3aMKHYTUI XoAeH
[ekKinbka pasis 1 cex. ' ' ” ” ’ OVCKPETHUI BXiA Ha
. ) @ R AL knemy GND a6o +24V
YBIilTN B cepBicHe -
MEHI HanalTyBaHb
= = =) 3aMKHYTi Ha KIemy

I - ' ' ....... » -' - ' -' ................ » ’ GND abo +24V I'IepLui

'.’ ’ '. ’ -’ } '- ' ’ ' I 0Ba OUCKPETHI BXoau

a

/

3aMKHYTi BCi
OVCKPETHI BXOAM Ha
knemy GND abo +24V

AIRNR

PucyHok 11. ®opmam gidobparkeHHsi cmaHy uugposux exodis.
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MapameTp 2-14. Peakuis MY Ha nomunky B po60Ti 30BHILLHIX KIEM ynpassiiHHs
3agae peakuito NnepeTBOpOBaYa B pasi YaCcTKOBOI Y/ MOBHOI BiAMOBM 30BHILLHIX Knem kepyBaHHs 4.
IMpu 3Ha4veHHi 0 —NepeTBoptoBay HE getekTye HecnpaBHiCTb B poboTi kKnem.
lpu 3HayeHHi 1 — NepeTBOpIOBaY AETEKTYE BiOMOBY B KNemax, Nicrsi Yoro BUKOHAE NMOBHY 3YMNUHKY NPUBOAY
3 aBapilHOIO CBITMOBOI) | 3BYKOBOIO iHAMKALLE.

[LianasoH gonyctnmmnx 3HayeHs : 0 + 1

MapameTpu 3apaBavya 4acToTu.
MepenbayveHo 2 oxepena 3agaHHA YacToTM obepTaHHA ABuryHa, «Ax» i «B». [ani napameTpu 0o3BOnNsOTh
HanawTyBaTW [Ba He3anexHux Micusa 3aBgaHHs yacTtotu Y (Hanpuknag naHenb nepetsoproBaya i MynsT
onepaTopa Ha BepcTarti). Pexum 3agaHHsa Moxe OyTn 3MiHeHO (NepekntodeHo) B Byab-aKniA MOMEHT Yacy.

MapameTp 3-01. Dxepeno komaHa 3aaaHHA YacTOTU 0BEpTaHHSA «Ax.

HaHum napameTpom 3adaeTbCs AKepeno 3agaHHA YacToT obepTaHHA ABUTYHA B rpyni «Ay.

Ak mxepeno 3agaHHsa YacToTu Ang rpynu «A» moxe 6ytn obpaHo:

Hxepeno 0 — lMNMaHenb kepyBaHHsa Y (puc. 4), BCTAHOBMEHHS YacTOTU MoOXe hopmMyBaTUCS TifbKM KHOM-
KaMu Ha nepeaHin naHeni.

Hxepeno 1 — TepmiHanu 30BHILIHLOTO KEPYBaHHA (PUC. 7), BCTAHOBMNEHHST YacTOTU MOXE HaaxoauTu Big
uncpoBMx abo aHaNoroBMx BXOA,B.

Hxeperno 2 — KombiHOBaHe KepyBaHHSI NPU SKOMY 3adaHHSI 4acTOTU MOXE 3MIHATBCA SIK 3 KHOMOK NaHeni,
Tak i 3 uMdposmx abo aHanoroBux BXOAIB TepMiHaniB 30BHILLHLOrO KEPYBaHHS.

Hxepeno 3 — KomyHikauinHui iHTepderic RS485, kepyBaHHs 4acToTu obepTaHHs (popMyeTbCs Tinbku
KOMaH[ot0 Yepes iHTepdenc 3B'A3Ky, He3BaXXatoun Ha iHLWI peXUMM 3aaHHSA YacToTW.

Ixeperno 4 — lNporpamoBaHUi CLeHapi, 3adaHHs 4YacTOTU BUKOHYETbCS aBTOMATUYHO Ha niacTasi no-
TOYHOIO CTaHy BUKOHAHHS CLEHAPII0, HE3BAXXAl0UN Ha iHLUI PEXUMU 3a[aHHSI 4acToTMy.

[LianasoH gonyctnmunx sHayeHs : 0 + 4

MapameTp 3-02. Pexwvm 3apaHHs YacToTn obepTaHHs Big mkepena «A».

3anexHo Big 0bpaHoro axepena 3agaHHA MOXHa 3aaTu BigNOBIOHUA PEXUM 3aiaHHS YacToTu:

Pexxum 3adaHHs1 0 — 3MiHa 4aCTOTN BUKOHYETLCA OUCKPETHO curHanamm «+» i «-» 3 kpokom 0,1 'y a6o 10
06 / XB Bif, KHOMOK Ha NaHeni kepyBaHHs i / abo LMPOBMX BXOAIB TEPMiHANIB 30BHILLHLOIO KEPYBaHHS, B 3ane-
XKHOCTI Bif, 0OpaHoro mxeperna 3agaHHs.

Pexxum 3adaHHs1 1 — 3agaHHsA BUXiZHOT YacToTu hopMyeTbes piBHeM curHany Ha AN.INT.

Pexxum 3adaHHs1 2 — 3aaHHs BUXiAHOT YacToTh hopMyeTbes piBHEM curHany Ha AN.IN2.

Pexxum 3adaHHs1 3 — 3apaHHsl BMXiAHOI YacTOTU 3aBaHTaXYETbCS 3 MOMepenHbLO BCTAHOBMEHMX 4acToT
KOMOiHaLisiMy CTaHiB cUrHaniB fniHi NepeMmnkaHHs BCTaHOBINEHNX YacToT (amB. Tabn.6).

Pexxum 3ad0aHHs1 4 — 3apaHHs BUXiOHOT YacToTn dhopmyeTbes piBHem curHany Ha AN.IN1 abo 3aBaHTaxye-
TbCSA 3 MONepeaHbO BCTAHOBIIEHMX YACTOT KOMOIHALUISIMW CTaHiB CUrHaniB NiHi NepeMuKaHHsi BCTAHOBITEHUX
yacTot (guB. Tabn. 6).

Pexxum 3adaHHs1 5 — 3aaHHsi BUXiaHOT YacTtoTh popmyeTbes piBHeM curHany Ha AN.IN2 abo 3aBaHTaxye-
TbCH 3 MonepeaHb0 BCTAHOBIEHMX YACTOT KOMOIHAUIAMW CTaHiB CUrHaniB niHin NepemMuKaHHS BCTaHOBIEHUX
yacToT (aue. Tabn.6).

Pexxum 3adaHHsi 6 — piBeHb BMXigHOT YactoTn cdopmyeTbecsa BOygosaHum [MMIO-perynatopom. 3agaBadem
Mig-perynatopy cnyxuntb curHan 3 AN.IN1.

Pexxum 3ae0aHHs1 7 — piBeHb BUXIOHOI YacTtoTn dopmyeTbes BObygoBaHum [MMIO-perynatopom. 3agaHHs
MIQ-perynaTopy BCTAHOBMIOETLCS CUTHANaMm «+» i «-» B 3aNeXHOCTi Big obpaHoro mkepena 3afgaHHsi 4acToTw.

Liana3oH gonyctmunx saHayeHb : 0 +7

Y T1abnuui 6 HaBegeHi kombiHauil KOMyTauiiHUX rpyn MiHiN NepeMmKaHHS BCTAHOBMEHUX 4acToT i
3aBaHTaXyBaHi 3 iX AOMNOMOroK 4acToTu, e «1» - niHia aktuBHa, «0» - NiHia HeakTMBHa.

na pob6otun 3 nonepeaHbLO BCTaHOBMEHUMMU YacToTaMU HEOoOXiAHO BMKOHATW Hana-
LUTYBaHHA undpoBux BxoadiB n.m. 2-7...2-12.

Tabnuusi 6. KombiHauil nepemukaHHsi CmaHO8/IeHUX Yacmom

CtaH niHii 3 | CtaH niHii 2 | CraH niHii 1 ®dopMyBaHHSA 3aBAaHHSA BUXiOHOI YacToTH

Pexxum 3apgaHHsA 3: MNonepeaHbo BcTaHoBneHa yactota 1 (n.m. 3-20)
0 0 0 Pexxum 3apgaHHsA 4: PiBHem curHany Ha AN.IN1
Pexum 3apaHHsA 5: PiBHem curHany Ha AN.IN2

MonepenHbo BcTaHoBneHa YactoTa 2 (n.m. 3-21)

MNonepenHbo BcTaHoBneHa YactoTa 3 (n.m. 3-22)

MNonepenHbo BcTaHoBneHa YactoTa 4 (n.m. 3-23)

O |=|O|=
O|l=|=]|©
el L= k=N k=]

MNonepenHbo BcTaHoBneHa YactoTa 5 (n.m. 3-24)
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CTaH niHii 3

CTaH niHii 2

CtaH niHii 1

dopMyBaHHA 3aBAAHHSA BUXiOHOI YacToTn

0

MonepenHbO BCTaHoBMEHa yacTtoTa 6 (n.m. 3-25)

MNonepenHbo BcTaHoBReHa YacTtoTa 7 (n.m. 3-26)

MNonepenHbo BcTaHoBneHa YactoTa 8 (n.m. 3-27)

lMpu eubopi mo2o 4u iHWo20 O)xepesna 3a0aHHs 3'18/19€eMbCsi O6MeXXeHHs1 GocmynHUX
00 euKopucmaHHsl pexumie 3adaHHsl. Y mabnuui 7 ekalaHi docmynHi pexumu oOns
KOXKHO20 3 d)Xepes1 3a0aHHsl.

Tabnuusi 7. ObmexeHHs1 00 pexumie 3a0aHHs

Pexxumu 3apaHHA YacToTn

fiwepeno kepysanHs PO | P1 | P2 | P3| P4 | P5]| P6 | P7
[xepeno O - MaHenb KepyBaHHA + - - - - - - -
[xepeno 1 - TepmiHanu 30BHILLIHLOrO KepyBaHHS + + + + + + + +
Ixepeno 2 - KombiHoBaHe + + + + + + + +

Ixeperno 3 - KomyHikauinHui iHTepdeinc RS485 3apaHHA hopMyeTbes komaHaow Big RS485

I[bxepeno 4 - [NporpamoBaHnii cueHapin 3ajlaHHA (POPMYETLCA CLiEHapieEM

MapameTp 3-03. Dxepeno komaHg 3aaaHHs 4acToTh 06epTaHHs «B».

HaHum napameTpom 3adaeTbCs AKepeno 3agaHHsa YacToTy obepTaHHA ABUryHa B rpyni «By.

[na BMbopy JOCTYNHI Ti X mpkepena, wo i B N.M. 3-01, 3a BUHATKOM KOMYHikaUinHoro iHTepdercy RS485 i
NpPOrpamMoBaHOro CLeHapito.

LianasoH gonyctmux 3HayeHb: 0 + 2

MapameTp 3-04. Pexum 3agaHHs YacToTn obepTaHHs Big mkepena «B».
Mae Ti »x cami 3Ha4yeHHs, Lo B n.m. 3-02.

[LianasoH gonyctnMmnx sHayeHb : 0 + 7

MapameTp 3-05. PiseHb curHany MiHiManbHoro 3aagaHHs aHanorosoro exogy 1 (AN.IN1).

[aHun napameTp [03BONHAE 3afaTW piBeHb BXIQHOMO aHasoroBOro CUrHany, WO Bignosigae MiHiManbHIn
yactoTi obeptaHHa (n.M. 1-01) abo miHimanbHOMy 3agaHHiO BOygoBaHoro [lI-perynstopa. HanawTyBaHHS
napameTpa fo3Bonde opMyBaTh 3afaHHA HE 3 HyNbOBOMO PIBHA CUrHamy Ha aHaroroBoMy BXOfi, a Big Oyab-
AKOro B Mexax gonyctumoro gianasoHy (0 + 10B abo 0 + 20 mA). Ha pucyHky 12 nokasaHi ABa 3Ha4YeHHs

A FBux, My Hanpyrn 3agaHHa - 1.0 i 5.? BOMbLT AN OAHIET MiHIManbHOT

yactotn - 20My. [daHvin napameTp BCTaHOBMNIOETLCH

KHonkamun «+» i «-» 3 TouHicTio 0,01 B / MA. Huxue uboro

piBHA cCurHany 3agaHHs 4actotn He Oyame 3miHoBaTucs, i
JOpiBHIOBaTUME MiHIMarbHOMY 3HAYEHHIO.

MaKcuMarnbHa yactoTta - 700y,

MiHiMBNbHa
yacTtgra - 20Ny,

.

[Hiana3oH gonyCTUMUX 3HAYEHb:
0,00 + 10,00 B
0,00 + 20,00 mA (Akwo obpaHun pexum pobotn AN.IN -

. ! ' BXigHa CTpyMOBa NeTnis)

' ' ' Hanpyra

' '  AN.IN PucyHok 12. MacwrtabysaHHa AN.IN no HwxHin mexi
ianasoHy curHany.

1I.OBOJ1I:T 5I.5BOJ1I:T I1OBoan A y y

MapameTp 3-06. PiseHb curHany MakcumansHoro 3afgaHHs aHanorosoro exody 1 (AN.IN1).
BuxigHa yacTtoTta

y

s MaKcumanbHa yacTtoTta - 60y

Axkwo pexum 3agaHHs dactotu Big AN.IN1, T0
JaHUA  napameTp  [O3BONSIE  MpUBECTU Y
BiANOBIAHICTb 3HAYEHHA BUXiOHOI 4acToTu abo

MakcumasibHa | 3aBgaHHa [MI0-perynstopa [0 PIBHA KEpyHUOro
4acTorta - 50y “3—0 aHanorosoro curHany (puc.13). [Januit napametp
BCTAHOBIIIOETLCA KHOMKAMMU «+» | «-» 3 TOYHICTIO

MiHiManbHa

yacTtoTa - 20"y

o

' BXiAHa

0,01 B / MA. lpu ubomMy nepeTBOptOBaY cam

. nopaxye HeoOXigHMM  KoediuieHT  NigCUIEeHHs

- 2 Hanpyra ayanorosoro  kawany. [ianasoH gomycTtummx
M'H'Manb",'la r 'AN-lN: 3HayeHb: 0,01 + 10,00B. (3aBoachkki HanawTyBaHHS
yacrtora - 10y 5BonkT 10 Bonbr —10,00 B) ; 0,01 + 20,00MA (SIKLLIO OGpPaHUIt PEXIUM

po6otn AN.IN - ctpymoBa netns, ams. n 3-07)

PucyHok 13. MacwmabysaHHsi AN.IN 1o eepxHili mexi Oiarna3oHy cuzgHarly.
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MapameTp 3-07. Pexum po6otn aHanorosoro Bxody 1 (AN.IN1).

BusHauvae tmn 3anexHocTi 3agaHoi Yactotn obeptaHHsa abo 3asganHsa [I0-perynaTtopa Big piBHS curHany
Ha aHanoroBoMy BXOfj, @ TaKOX TUM CUrHany Lo obpobnsaeTbes: Hanpyra abo CTpyMm.

Tpu 3Ha4YeHHi 0 — NpAMa 3anexHiCTb, TO6TO 36inbLUIEHHS aHanoroBoro curHany, NpPMBOAUTbL A0 3BiMNbLUEHHS
yacToTn obepTaHHA (3aBOaHHS). AHaNorosumi BXiJ NpaLoe B PEXMMI BUMIPIOBAHHA HaMNpyru.

lpu 3Ha4YeHHIi 1 — 3BOPOTHA 3aNEXHICTb, TOGTO 30iNbLUEHHS aHanoroBOro curHany, NPUBoOANTL OO 3MeHLe-
HHS1 YacToTh 0bepTaHHA (3aBOaHHs). AHaNOroBMK BXif NPALLOE B PEXUMI BUMIPIOBAHHA HanNpyru.

lpu 3Ha4YeHHI 2 — NpsiMa 3anexHiCTb, TOBTO 36iMbLUEHHS aHaNoOroBOro curHany, NPMBOAWTL A0 30iMbLUEHHS
YacToTn obepTaHHs (3aBAaHHA). AHaNorosMmn BXxig NpaLoe B PEXUMI BUMIpOBaHHA CTpyMy. [1pu LboMy HeobXi-
AHO nepeMkHyTH DIP-nepemumkau.

lpu 3Ha4YeHHI 3 — 3BOPOTHA 3aNeXHiCTb, TOBTO 3BiMNbLUEHHS aHanoroBOro curHany, NPUBoOANTL A0 3MeHLUe-
HHSA YacToTu obepTaHHsA (3aBOoaHHs). AHaNoroBWW BXid NPALIOE B PEXMMI BUMIpIOBaHHA cTpymy. [pu ubomy
HeobxigHO nepemkHyTn DIP-nepemunkay.

Baxnueo! o6 AN.IN npautosag 8 pexumi cmpymosoi nemii, HeobxiOHO crioyamky eubpamu xa-
pakmepucmuky (pexum) 2 abo 3 8 OaHOMy nyHKMIi MEH0, MiC/Is 4020 8UKOHamu MacwmabyeaHHS
8x00y, 3adaswu pisHi cueHarie 8 n.m. 3-05 i 3-06.

iana3oH 4ONYCTUMMX 3HaYeHb: 0 + 3

MapameTtp 3-09. PiseHb curHany MiHiManbHoro 3agaHHs adanorosoro Bxogy 2 (AN.IN2).
BcraHoBnoeTbea 3 TouHicTio 0,01 B/MA i mae aHanorito 3 n.m. 3-05.
HianasoH JonNyCcTMMMX 3HAYEHb:
0,00 B = 10,00 B.
0,00MA + 20,00MA (sikLo obpaHuin pexum pobotn AN.IN - cTpymoBa netns)

MapameTp 3-10. PiseHb curHany makcumarbsHoro 3aeaaHHs aHanorosoro sxoay 2 (AN.IN2).
BcTaHoBnoeTbea 3 TodHicTio 0,01 B/MA i mae aHanorito 3 n.m. 3-06.

[iana3oH gonyCcTUMUX 3HAYEHb:
0,01 B + 10,00 B.
0,01 + 20,00 MA (siKwo obpanuii pexxum pobotn AN.IN - ctpymoBa netns, ame. n.m 3-11, 3-07).

MapameTp 3-11. Pexum po6otn aHanorosoro Bxoay 2 (AN.IN2).

AHanoriyHo n.M. 3-07. Akwo BukopucTtoByeTbes [MIO-perynatop, To npy BMOOPI 3BOPOTHLOI 3aNEXHOCTI
cvrHany perynsatop Oyae npautoBaTy B iHBEPCHOMY pexuMi, TOOTO nepeBueHHs curHany 33(3BOPOTHBLOIO
3B'A3Ky) Ha CUrHanoMm 3aBfaHHs perynaTop 6yae komneHcyBaTyh 36inbLUEHHAM BUXIQHOT YacToTy.

[LianasoH gonyctnmunx 3HadyeHs: 0 + 3

MapameTpu 3-12...3-19. MonepeaHbo BCTaHOBMEHNMIT Yac KPOKY 1...8 MPOrpamMoBaHoro cLeHapito.
[aHM napaMeTpom 3aaeThCs Hac BUKOHAHHS KPOKY CLIEHapIto.

LianasoH gonyctnmux sHadyeHs: 0,1+ 999,9 cek.

Cnid epaxogyeamu, w0 Yac KpOKy - e cymapHull Yac po320HYy / 2asibMy8aHHs1 00 HeobxiOHOT
Yacmomu + po6oma deuayHa Ha yiti Yyacmomi.

MapameTpu 3-20...3-27. MonepeaHbo BCTAHOBIEHI 4acTOTH.

B gaHux nyHKTax MeHI0 3a4atTbCs BCTAHOBMEHI YacToTK nNpu poboTi y BignoBigHOMY pexumi (ans. Tabn. 6).
Takox AaHui napameTp [03BOMSE BCTAHOBUTM HanpAMOK obepTaHHA OBMryHa npu akTueauii pobotu Big
NpOorpaMoBaHOro CLeHapito.

[LianasoH gonyctnmux 3HadveHb: 0 + 800 My

Kopomke HamuckaHHs kHonku [TAM'SITb eukoHye nepemMukaHHsI 6axaHO20 HarnpsiMKy
obepmaHHs, @a HAMUCKaHHA ma ympuMaHHs 3a3Ha4yeHOl KHOMKU 6J1U3bKO 2 cek eaUKOHYe chikcauiro
i 36epexxeHHs1 8 NaM'ssmi 3a0aHO20 3Ha4YeHHs1 Yacmomu ma HanpsiMKy o6epmaHHsi.
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MapameTp 3-28. MNepioa MNid-perynsartopa.

[aHni napameTp AO3BONSAE 3MiHIOBATM Nepiog BUKIMKY npouenypu BoyaosaHoro lMNI-perynstopa (puc.14) B
MinicekyHgax. [1ns npouecis, L0 NOBINbHO 3MiHIOTLCA (Hanpuknag, perynioBaHHa TemnepaTtypu), HeobxigHo
BCTAHOBIMIOBATW BENUKi 3HAYEHHs nepiogy. [ns 6inbLu WBMAKUX NPOLECIB, Nepiog HeOOXigHO 3MEHLLYBaTH.

HianasoH gonyctnmumx 3HadeHs: 1 + 100 mc.

3aBaaHHA
MNig-perynatopy
0-100.0% AN/ N '_!ﬂm . TeXHONOTiUHMIi

AN.IN1 g [ n . npotec
abo gucKpeTHO -
KOHTaKTammu
«+» TA «-»

CFM110-310
AN.IN2

Hatuuk
TEXH.
napameTpa

PucyHok 14. YmosHa cxema 3acmocyeaHrHs Nl-peaynsmopa
0151 peayitoeaHHsi MexHOMo02i4Ho20 npoyecy.

Mpuknag HanawTyBaHHA MY gna po6otwm 3 MIA-perynsaropom:

1. BcmaHogumu Oxxeperio komaHO 3a80aHHS | KepyeaHHs 8i0 mepmiHasie abo kombiHo8aHUU

(Ous. n.m. 2-01, 2-04 ma 3-01, 3-03).

2. Bubpamu pexxum kepysaHHs 4 (Ous. n.m. 2-02, 2-05) — nyck ma 3ynuHKy npueody byde iHiuitoeamu pe-
2ynamop, npu ybOMy MOXIIUBICMb pesepcysaHHs1 0suzyHa byde 8i0cymHS.
Skwo byde obpaHuli iHwul pexum KepysaHHs, 1Y, He3eaxaro4u Ha ue, asmomamu4yHo repelde Ha
pobomy 8i0rogidHo 00 pexumy 4.

3. Bubpamu pexum 3ag0aHHsi 6, skwo 3ag0aHHs1 cpopmyembcss AN.INT qu 7, skuwo 3aedaHHsi ¢hopmye-
mbcs 6i0 KoHmakmie «+» ma «-» (0us. n.m. 3-02, 3-04).

licna akmueauii INl-peeynsmopa 3amicmb 38U4HO20 3a80aHHSI Yacmomu Ha oucriniei HeobxioHO ghopmy-

eamu 3ae0aHHs peaynsamopy y Oiana3oHi 0..100.0% 3a 0ornomMozot0 KOHmMakmig «+» i «-» abo cusHanom 3

AN.INT.

Baxnueo! [iana3oH 3viHu 3aedaHHs [Ml[-peaynsmopa e dianasoHi 0..100.0% eidnosidae diana3oHy
3miHu cueHasny Ha AN.IN2 8id miHimanbHo20 3HaqdeHHs rn.m 3-09 = 0% do n.m. 3-10 = 100%.

Tpuknad: Bukopucmosyembcsi damyuk memrepamypu 3 OianazoHom sumiptosaHHsi 0-150°C i euxodom
0 ... 10B. HeobxidHo, wob MY nidmpumysas memnepamypy 35°C. [llpu HanawmyeaHHsix 3-09 = 0.00B i
3-10 = 10.00B cnid chopmysamu 3aedaHHsi Ha ducrinei 4, pisHe 23.3%.

MapameTp 3-29. MponopuiitHun koediuieHT MNId-perynsaTtopa.

OaHnin napameTp 3agjae KoeiuieHT nigCUNEHHs MOMWUMKUA - pPi3HWULi 3HadeHb 3aBAaHHA Ta curHany
3BOPOTHOIMO 3B'A3KY. 306inblUueHHs AaHoro koediuieHTa nNpuBoauTb OO0 30iMbLUEHHS YYTIMBOCTI perynsropa,
MPUCKOPEHHST KOMMEHcauii noMunku.  Ane HagMipHe 30inblUeHHA MOXe MNPUBECTM OO0 KOnMBaHb B
peryrnboBaHOMY NPOLECI.

Mpn iHTerpanbHOMY i audbepeHuiansHOMY koeddilieHTax, piBHMX HymMto, NponopuiiHa naHka perynaropa
3[4aTHa 3Ha4YHO KOMMEHCYBaTW MOMUJIKY.

HianasoH gonyctnmmx 3HayeHs: 1 + 9999,

MapameTp 3-30. IHTerpanbHuin koediuieHT MIO-perynsaTopa.

IHTerpytoya naHka [I0-perynatopa Hakonuyye (iHTErpye) MOCTiNHE 3HaYeHHs MOMWNKWA | [03BONSE
KOMMeHCYyBaTU BiOXWNEHHS Bif yCTaBKW, WO 3anuwmunocs nicnga Ail nponopuinHoi naHki. [HaHun napametp
BM3Ha4ae KoedilieHT NigcUNeHHs iHTerpanbHOi cknagoBoi. MeHLe 3HavyeHHst 36inbLUye CTiKICTb perynaTtopa,
arne MoBiNbHille KOMMNeHcye NoMuIky. binblie 3HaYeHHS J03BONSE WBUAKO KOMMEHCYBaTU MOMUIIKY, ane npu
3HAYHMX 3MiHaxX yCTaBKM MPU3BOAMTbL [0 NepeperynoBaHHS i KonuBaHb. 3HadveHHs 0 Bigkntoyae iHTerpylody
NaHky.

LianasoH gonyctnmux 3HayeHb: 0 + 9999.

MapameTp 3-31. QudepeHuiintun koediuieHT MNid-perynsartopa.

IOundbepeHuianbHa naHka nigcunoe noxigHy (LWBWAKICTb 3MiHW) MOMWIIKM | 403BOMSE 306iNbLLUMTIU WBUOKOAIO
perynaropa, Cnpusie LWBMAKOMY 3aracaHHI0 KonuBaHb. Arne 3aHafaTo BeNUKi 3Ha4YEeHHS MOXYTb Npu3BOAUTU A0
HecTabinbHOCTI perynboBaHoro npouecy. [nsg noeinbHUX npouecis, abo npu Benukux Lwwymax B curHani
JaTyuka BUKOPUCTaHHS AndepeHuianbHol NaHkM HeaouinbHo. 3HadeHHa 0 Bigknioyvae andepeHuianbHy NaHky.

LianasoH gonyctnmmnx sHavyeHb: 0 + 9999.
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MapameTp 3-32. O6mexenHs Buxogy MNIO-perynsTopa.

Y pasi BEnuKoi Hey3rokKeHOCTi yCTaBKM Ta CUrHamy 3BOPOTHOrO 3B's3KY, iHTerpanbHa CkilagoBa NoYvnMHae
HakonuyyBaT! NOMUIIKY, 36iMbLLUYOYM TUM CaMUM BMXIOHY YacTOTy A0 MakcumManbHoi (M.M.1-02).

HdaHun napameTp o0OMexXye [OMYCTMMY BEMWYMHY BUXIOQHOMO CwUrHany perynsatopa B MpoueHTax Big
JianasoHy A03BOMEHOI YacToTK.

[OianasoH gonyctnmux 3HadeHs: 0,1 + 100,0%

MapameTp 3-33. 3ona HeuyTnmeocTi MNIA-perynsaTopa.

HaHun napameTp 3agae piBeHb NOMUITKK, SIKy He Oyae BignpauboByBaTtu MNMI0-perynsatop, LWo B CBOK Yepry
003BONMUTbL BUKIIOYUTM 3aliBi CMpaLubOBYBaHHsSI perynsatopa B obnacti mManoi HeysrofkeHocTi. Takox cnig
BPaxoByBaTW, WO 30iMblUEHHS 30HU HEYYTNMBOCTI Bede A0 30iMnbLUEHHA CTaTMYHOI MOMUIIKM PEryntoBaHHS
napameTtpa.

LianasoH gonyctnmmnx 3Hayenb: 0,0 + 15,0%

Binbw goknagHo posibpaHvin NpakTUYHWI Npuknag HanawTyBaHHA 10 perynatopa moxHa 3HanTu Ha
canTi komnaHii “AC npusog” B po3gini FAQ\HanawTyBaHHA nepeTBoptoBava\nutaHHsa 3-17.

I'IapameTpM KepyBaHHA OBUTYHOM.

MapameTp 4-01. Pexum kepyBaHHs ABUrYHOM

BusHauae pexum kepyBaHHS ABUIYHOM i opMmy 3anexHocTti U Big f.

lpu 3Ha4eHHi 01 - ckanapHUA pexum, BUXigHa TpudasHa Hanpyra npsMmo-nponopuiiHa 3agaHii YacToTi
obepTaHHs (CepeaHs KpuBa Ha pUCYHKY 15).

lpu 3HayeHHIi 02 — ckansApHUA pexnm, BUXiaHa TpudpasHa Hanpyra Mae KBagpaTuyHy 3anexHicTb Bif 3a-
OaHOT 4YacToTn obepTaHHsA (HWXKHS KpyBa Ha pUCYHKYy 15). Hanbinbll M'Skuii eKOHOMIYHUIA PeXxum, NigxoauTb
ONSA BEHTUNATOPHOTO HAaBaHTAXEHHS.

lpu 3Ha4YeHHi 03 - ckansapHUN pexuM, BUXigHa TpudasHa Hanpyra Mae nignom Ha HU3bKMX YacToTax i€

BUXigHa Hanpyra HanBINbLL KOPCTKOW, (POPCOBAHOK XapaKTEPUCTUKOKW (BEpPXHS
A KpvBa Ha puCyHKy 15).
MakcumanbHa Hanpyra BukopuctoByeTbCA Npy HEOBXIOHOCTI 36iMbLUEHHS] MOMEHTY Ha

HU3bKMX 06epTax LUMAXOM nepemarHivyyBaHHs MaLUvHU.

3abopoHeHO Ansi BUKOPUCTAHHA NMpU [OBroTpuBanux pe-
Xumax po6oTu npuBoAy Ha HU3bKUX obGepTax, TOMY LU0 Ue MO-
e NMpu3BeCTU A0 Neperpisy Ta BUXoay 3 nagy ABUryHa.

. BUXigHa
"4acTtoTa
—> PucyHok 15. ®opmu cbikcosaHux kpusux 3anexHocmi U / f.
50 lepy,
llpu 3Ha4veHHi 04 - nokpalleHe cKkandpHe KepyBaHHS, BUXiAHA TpudasHa Hanpyra npsmMo-nponopuinHa
3afaHiv yacToTi 0bepTaHHs | pakTMYHOMY HaBaHTaXXEHHIO Ha NpUBOA.

[aHun pexnm Bigpi3HAETLCA Bi4 NONepeaHiX HasBHICTIO aBTOMAaTUYHUX KOMMEHCauin nagiHHA MOMEHTY
OBUTYHA, WO KOPUIYETbCS y BCbOMY [Aiana3oHi MOro pobo4yoi 4acToTW, a TakoX KOMMEHCcaujii KOB3aHHS Bif
MOTOYHOIO HaBaHTAXEHHS Ha CepefHiX Ta BMCOKUX 4YacTtoTax. Y CTaTUYHUX pexumax npu npaBuiibHOMY
HanawTyBaHHi CUCTEMU KepyBaHHS MOXHa AOMOITUCH BUCOKOrO CTYMEHsA acTaTu3My 3a 4acToTor obepTaHHS
Bany AsuryHa (ctabinisauil obepris).

[aHuin pexxum KepyBaHHS po3gineHuni Ha OBi pobo4i 30HU: HDKHSA YacTOTHA 30HA i BEPXHSI YaCcTOTHa 30Ha,
MeXa KX 3a0aETbCs YaCTOTOK CNOMYYeHHS.

Y HWXHIN YacTOTHOI 30Hi MY nepexoguTb B pexum Xepena CTpymy i Npokavye yepe3 oOMOTKM OBUryHa
CTPYM 3a[aHOI BEMUYUHN, HE3ANEXHO Bif HaBaHTaXeHHs, ABUTNYH (POpMYyE MOCTINHUIA KPYTHUA MOMEHT.

Micna npoxomkeHHs HWXKHBbOI 30HW MY nepexoanTb B pexum mxepena Hanpyru i dopmye Hanpyry 3
ypaxyBaHHAM KOMMeEHcaljii nagiHHA B akTMBHOMY onopi ctatopa. Yepe3 obmoTkM OBWUryHa NPOTIKAE CTiNbKK
CTPYMY, CKiflbKM NOTPIOHO Ansi NOAONAaHHA MOMEHTY HaBaHTaXXEHHS.

KomMneHcauisi KoB3aHHSI MpaLoE TiNbKM Y BEPXHI YaCTOTHOI 30Hi i 30inbluye BMXIgHY YacTOTy B 3anexHOCTi Bif
NMOTOYHOIO HaBaHTAXEHHS Ha OBUTYH.
HianasoH gonyctnmmx 3HayeHb: 1 +4

Ons poboTn gaHoro pexumy HeoOXigHO BBeCTM KOPEKTHI AaHi ABUryHa, 3agatu G6axaHi piBHi
aBTO-KOMMNeHcauin i BAKOHaTu ineHTUdikalio ABUryHa.
OaHuin pexxum npauioe TinbKuy 3 3aranbHonpomMucrnoBumu asuryHamm 50 / 60y,

MapameTp 4-05. Yacrora mogynsuii BuxigHoi Hanpyru, yactota LIM (kly).

Mana Jactota LWIM mogynsuii (3-6kL) 3MeHLUy€e Harpis CMNoBoro Modyns nepeTsoptoBaya, ane npu Lbomy
OBUTYH Npautoe 3 XxapakTepHUM «nuckomy». 36inbLieHHs yactotu LWIM 3HuxKye akyCTUYHUIA WyMm Ta piBeHb
rapMOHiK BUXiAHOrO CTPyMY, ane nigBuLLYye Harpis NnepeTBopoBaya 4acToTy.

HoctynHi yactotu: 3,6,9 i 12 kL.

[Liana3oH oonycTnMmnx 3HadyeHs: 3 + 12k
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MapameTp 4-06. MporpamoBaHUin MakcMMarbHU CTPYM ABUTYHA.
C"';PYM, YacrtoTa . BiOKNIOYEHHS MapameTp BU3Ha4Yae MmakcumansHuUm piBe'Hb.CprMy OBUry-
| ! pBUryHa Ha, MO AOCATHEHHIO SKOTO MOYMHAETLCS BIAMK Yacy nepe-
CTpym | A~ ____ Ve A BaHTaxeHHA n.M. 4-07 (puc. 16). Mo 3aKiH4eHHIo BiariKy, AKLLO
Makc. . CTPYM He 3HWU3MBCH, BiAOyBa€eTbCA BIOKMHOYEHHS ABUTyHA i
n.m4-06 . nepexia NepeTeBopioBaYa YacToTU B PEXMM aBapiiHOMO OYiKy-
! BaHHsA. SKWO B Mpoueci poboTM BUHWKIIO MepeBaHTaXKEHHS,
B cTon ane npuBoL LWe He BMWLLOB B aBapito, Ha AUCnnen BMBOOW-
yacToTta yac TbCs BiANOBIAHE NONEPEMKEHHS NPO NepeBaHTaXEHHS.
i

ngTpMMKa > OOMexeHHs1 MakCcMMaribHOro CTpyMy ABWUryHa BignoBigHO 40
'BIAKNIOYEHHA  noryscnocTi MY: 0.75kBT - 6.3A; 1.1kBT - 8.6A; 1.5kBT - 11.7A;
2.2kBT1 - 15.9A; 3.3kBT1 - 20.3A,; 4.0kBT - 27.3A; 5.5kBT — 36A.

PucyHok 16. NpuHyun pobomu rnpozpamo8aHo20 LianasoH gonyctnmux 3HayeHb: 0,1 + 36,0 A
3axucmy o MakcumarbHOMy cmpyMy dguayHa.

MapameTp 4-07. 3atpumka BigKOHEHHsI N0 MakCUMarnsHOMY CTPYMY ABUTYHA.
3aaae TpUBAasicTb 3aTPUMKM BiAKMIOYEHHS NPUBOAY MO NPOrPaMOBaHOMY NEPeBaHTAXKEHHIO.

LianasoH gonyctumumx 3HaveHb: 0,1 +999,9 cek.

MapameTp 4-08. MporpamosaHUit MiHIMarbHUI CTPYM ABUTYHA.
MapameTp BM3Ha4Ya€e MiHiManbHUI NOPIr CTPYMY CMOXMBAHHS B CTarloMy pexumi podoTu npueoay (3agaHa
yacTtota = BuxigHa yacToTa), HmK4Ye SKOro NoYMHAETbCA Bianik Yyacy HegoBaHTaxeHHst n.m. 4-09 (puc.17). lMo

CTPyM, YacToTa 3aKiHYEeHHIO BIiAsiKy, SKWO CTPYM 3anuLLIMBCS HUXKYeE
4 3afjaHoro  nopory, BigOyBaeTbCA  BIOKITHOYEHHSA
cTpyMm OBUryHa i nepexig nepeTsopioBaya YacToT B PEXNM

, aBapifiHoro odikyBaHHs. AKwo B npoueci poboTtu
: BVMHUKINO HeAOBaHTaXEHHS ABUryHa, ane npusog Lie
1 He niWoOB B asapito, Ha Auchnnen BUBOOUTHLCA
L

CTPYM MiH.
HaBaHTﬁ”ﬁ:_gg A — — BiANOBIOHE MOMEPEMKEHHS MPO  HU3bKWIA  CTPyMi
) ! /CTOI'I CMNOXMBaHHS.
Yyacrtorta ! yac [OianasoH gonyctummnx sHayeHb: 0 + 36,0 A
', 3aTpuMKa PucyHok 17. MpuHuun pobomu 3axucmy 3a
Voo ﬁ'ﬂ'zn(;g"'e"""ﬂ MiHIMarbHUM cmpymom deuzyHa.

HdaHuli  3axucm Moxe 6ymu KopucHuU y eunadkax, Konu 8 npueoldi
euKkopucmoeyembcsi peMiHHa nepedaya, i npu obpuei pemMeHHO Heob6XxiOHO aeapiliHO
3ynuHamu 0eu2yH 3 cuzHarisauyicto 0sst 06¢cy208yHH020 MEePCOHaly.

MapameTp 4-09. 3atpumka BigKOYEHHs 3@ MiHIMabHUM CTPYMOM
3apae neBHy 3aTPUMKY BiAKIIOYEHHS NPUBOAY 3@ NPOrpPamMOBaHUM HELOBAHTAKEHHSIM.

LianasoH gonyctumux sHadeHs: 0,1 +999,9 cek.

MapameTp 4-10 Peakuis nepeTsoptoBaya Ha 3HKEHHS HANPYT1 KMBMEHHSI.
MapameTp 4-11 Peakuis nepetBoptoBaya Ha NiABULLEHHS HANPYTU KUBIEHHS.

MapameTp 4-12 Peakuis nepeTsopioBaya Ha nepeBaHTaXeHHs 3a CTPYMOM.

3apae peakuito nepeTBopioBaya Ha BUHUKHEHHS aBapiliHOT cuTyalLil.

lpu 3Ha4eHHi 0 — Tpn BUMHUKHEHHI aBapil NPMBOA BIOKMOYAETLCS Ta NEPexoauTb B aBapiiHUA PEeXnM
pob0TK 3 CBITITOBOO Ta 3BYKOBOK CUrHanisauieto.

IMpu 3Ha4veHrHi 1 — Npy BUHUKHEHHI aBapii NpuBoA NepexoanTb B aBapiiHUN pexxum poboTn 3 curHanisauieto
Ha yac 3aTpuMku pectapTy. [lo 3akiH4eHH yacy Oyoe BMKOHAHWA aBTOMAaTUYHWIA NMYCK ABUIYHA 3i CTAapTOBOMO
4acToTu B pasi, AKWO HeEMaE NPMMYCOBOro BrIOKyBaHHSA pecTapTy, aBapist He byna ckuHyTa i pobodi napameTpu
M4 B HOpMI.

lpu 3Ha4YyeHHi 2 — [py BUHWKHEHHI aBapii NpMBOA4 NepexoanTb B aBapiiHuin pexxum poboTu 3 curHanisauieto
Ha yac 3aTpumku pectapty. [lo 3akiHdeHHi0 vacy byde BMKOHAHWN aBTOMATUYHUIA M'SAKMIM NyCK ABUryHa 3
YaCTOTW BIAKMIOYEHHS (BUXiAHA YacToTa, Ha SAKi BUHMKMA aBapid) 3a yMOBM, WO HeMae MpuMyCcOBOro
GnokyBaHHs pecTapTy, aBapisi He Oyna ckuHyTa i pobodi napameTtpu MY B HOpMi.

lpu 3Ha4yeHHi 3 — [py BUHWKHEHHI aBapii NPMBOA NepexoanTb B aBapiiHuin pexxum poboTu 3 curHanisadieto
Ha yac 3aTpumky pectapTy. [lo 3akiH4eHHi0 vacy Oyne BUKOHAHWI ABTOMATUYHUIA M'SKMIA NyCcK OBUIyHa 3
NigXonmneHHAM Ha JacToTi obepTaHHA Bany ABUryHa (BUKOHYETbCS CnewianbHUA anroputM MoLyKy 4actoTu) 3a
YMOBMU, O HEMAE NPUMYCOBOro ONOKyBaHHA pecTapTy, aBapis He Oyna ckvHyTa i pobodi napametpu N4 B
HOpPMI.

LianasoH gonyctmux sHayeHb: 0 + 3
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Yac nowyky yacmomu npu euKopucmaHHi aCUHXPOHHO20 d8u2yHa 3 HOMIHaJIbHOK 4aCcmomoro
50 'y cmaHoeumb 0o 7cek. Yum euuwje ¢hakmu4yHa 4Yacmoma obepmaHHs easly, mum weudwe
euKkoHyembcsi anzopumm. [lowyk 4Yacmomu BUKOHyemMbLCSl MiNbKUu 6 3adaHOMy HanpsiMKy
obepmaHHs. Slkwio 4Yyacmoma He 3HalideHa abo HanpsiMOK ¢hakmu4HO20 ob6epmaHHs1 He
eidnoeidae 3adaHomy - [14 eukoHae nyck 3i cmapmoeoi Yyacmomu e 3a0aHOMY HarpPsiIMKY.

Skuwio poboyuli MexaHi3M Mae ennacmueicmb Hakonu4vyyeamu KiHemuy4Hy eHepgito, i nicsis 8idkso-
@ 4YeHHs1 deu2yHa weudKicmb obepmaHHsl 8asly 3HUXYEeMbCS mpueasiuli Yyac, PeKoMeHAyembCsi eu-
Kkopucmoeyeamu peakuiro 3. Y pasi, AKW0 Ha KOHKPemMHil MawuHi anzopummM nowyKy 4acmomu
He byHKUiOHye, a6o HeobxiOHO dyxe weudko nidxonumu 08uU2yH, i NPU UbOMY € 3anac 3a Nomyx-
HOCmIO nepemeoproeadya, MOXXHa 3acmocyeamu peakuiro 2. SIkuio nicns eiOkno4YeHHs1 deu2yHa

eas1 weudKo 3ynuHsiembCsl NoeHicmio, ci1id 3acmocosyeamu minbKu peakuiro 1.

MapameTp 4-13. MakcumanbHa KinbKicTb Cnpo6 aBTOMaTUYHOMO pecTapry.

3apae KinbkicTb cnpob aBTOMaTMYHOrO MyCcKy MnpuBOAY MiCNs BUMHUKHEHHs aBapii MY npoTsarom Tpbox
XBUMUH. JliMMNBHUK KINbKOCTI nepes3anyckiB 3MEHLUYETLCA Ha OfHEe 3HAYeHHsI MO 3aKiHYEHHIO TPbOX XBWMWH
nicns KOXHOI 3achikcoBaHOT aBapii B NpMBOAI i B pasi, SIKLLO He 3'aBunucs HoBi (pic.186).

Konu kinekicte cnpo® 6yae nepeBulleHo (prc.18a), NpuBog BigKNMIOYUTBECA 3 CUrHani3yBaHHSAM BigMNoOBIgHUM
nosigomMrieHHsM. [lianasoH gonyctummnx 3Hadvenb: 1 + 10.

MapameTp 4-14. 3arpumka aBTOMaTUYHOMO pecTapry.
3apae BUTPUMKY 4Yacy MK BUHUKHEHHAM aBapii i cnpobolo aBToMaTUM4HOro nycky npusoay (puc.18).
ianasoH 4onycTuMmnx 3HadeHb: 1 + 60.
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PucyHok 18. a) MepesulueHHs1 dornycmumoi kinbkocmi PucyHok 18. 6) [MpuHyun pobomu nivyurnbHUKa Ki-
asmomMamuyHUX riepe3arlyckie npu 8UHUKHEHHI asapili fibKocmi asmomMamuyHUX nepesanyckie rnpu eUHUK-
e 4. HeHHi asapii 4.

MapameTp 4-17. PiseHb KoMneHcaLii MOMEHTY HUXYe YacTOTU CrOMYYEHHS.

Mpu poboTi B pexumi 3BM4aNHOIO CKamnsipHOro kepyBaHHS BU3Havae BigHOCHY Bonbrgobasky (puc.19) go
0BpaHOoi xapaKTepUCTUKN HXXYE YacTOTK cnonyyeHHs. Kopekuis 403Bonse KOMNeHcyBaTu NagiHHA Hanpyrm Ha
aKTMBHOMY OMoOpi cTatopa [ABUryHa, WO 36inbllye MOMEHT

b BUXiaHa .
obepTaHHA Ha HavMeHwWwux 4actotax. OcobnMBO BaXNMBO Hanpyra HOMiHanbHa
NpaBUNbHO HanawTyBaTU KOMMNEHCauUilo ANs ManonoTyXHUX A Hanpyra
ABUTYHIB, 60 BOHU MalOTb BeNUKMI akTUBHUM onip cTaTtopa Ta | PIBEHb KOMNeHcauil n.m5-03

BiONOBIAHO cNaGKuM KPYTHUA MOMEHT Ha HU3bKUX oGeptax | MOMEHTY HUXK4e
NPV CTaHAAPTHOMY HanawTyBaHHi. :zg;o'[:a”“ﬂ
Mpn poGoTi B PexuUMi NOKPALLEHOTO CKaMNSIPHOTO kepyBaHHs | M4_¥|7 ,

AaHMM TMapaMeTpoM 3afaeTbCA piBEHb CTPyMy crTatopa Yy '

BiJCOTKaX Bif HOMIHANbBHOro CTPyMy ABUryHa, skui byae npoTikaTtu | BUXigHa
yepe3d 0OOMOTKM i cTabinisyBatmcd, TuM camum 3abesnevyroumn 1 uacrora
crabinizauito MOMEHTY ABUryHa HE3anexHo Big onopy craropa. yacToTa HoMInanLia
Mpn HynNbOBOMY 3HAYEHHi MapamMeTpa BuXigHa Hampyra CMonyYeHHs yacToTa
nepeTBoptoBayva BU3Ha4aeTbcs n.m. 4-01 n.m4-18 n.m5-02

[LianasoH gonyctnmmnx 3HadyeHs: 0 + 150

PucyHok 19. lNpuHyun Kopekyii Hanpyau HUx4e Yyacmomu
CrionyyYeHHs npu 38udaliHOMy pPexuMi KepysaHHs.

Bapmo nam’smamu, w0 3eu4aliHi acCUHXPOHHI camMmoeeHmusiboeaHi de8u2yHU He MO-
JKymb mpuseasiull 4ac npayroeamu 3 nidsuwWeHUM CmpyMoOM Ha Masiux Yyacmomax 4yepes
HedocmamHe OXOJIOOKEHHSI.
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MapameTp 4-18. Yacrora cronyuyeHHs (8 Mepuax).

3agae TOUKy CMOSTyYEHHS! HXKHBOT Ta BEPXHBbOT YaCTOTHUX 30H.

[Mpn BUKOPUCTaHHI 3BMYaNHOIO CKansipHOro pexunmMy BEpXHi YaCcTOTHIM 30Hi Bignosigae poboTta Ha 3agaHin
XapaktepucTuui 6e3 KOpeKLIin, a HWKHIN - KOMMNEeHcaLisi MOMEHTY 3a paxyHOK BONbTA06aBKu.

Mig yac poboTn B pexumi NOKPaLLEHOro CKansipHOro KepyBaHHS MpW Nepexodi B BEPXHI0 YaCTOTHY 30HY
BiAOyBa€ETLCA NepeMuKaHHA CTPYKTYpPW KOMMEHcaLuii MOMEHTY [ABWUryHa, a TaKOX aKTUBYETbCA [AO03BiN
aBTOMaTMYHOI KOMMEeHcaL,ii KOB3aHHS.

[iana3oH gonyctnmmnx sHayeHb: 5 + 30

lMpu sukopucmaHHi nosinuweHo20 CKasIsIPHO20 KepyeaHHS PEeKOMeHOYembCsi 3HU3uUmMu

Yyacmomy crnoJsliy4eHHs1 00 MiHiMasibHOI Mo3Hayku, npu sikit npueod 6yde cmiliko
npayroeamu npu nepexodax uiei 4acmomu siKk e20py, mak i eHu3. [nsi SUKJIIOYEHHS
«mpeMmiHHs1» cucmeMu KepyeaHHsI eeedeHull 2icmepe3uc nepeMuKaHHsi 4aCMmMOMHUX 30H,
pieHul 2I'y.

MapameTp 4-19. PiseHb KomneHcaLii MOMEHTY BULLE YaCTOTW CMOSyYeHHS.

3agae makcMMarnbHUIN piBEHb aBTOMATUYHO| KOMMEeHcauii nagdiHHS Hanpyru B cTaTopi i Npautoe Ha YyacToTax

BULLIE YACTOTM CMOSyYEHHS 32 YMOBM pobOTM NPUBOAY B PEXMMI MOKPALLIEHOIO CKaNApPHOrO KepyBaHHS.
LianasoH gonyctumux sHayeHb: 0 + 150

@ 06086's3k080 NMOBUHHI 6ymu KopeKmHo 3adaHi napamempu deu2yHa i 8UKOHaHa 1020
idenmudpikayis!

MapameTp 4-20. MocTiltHa Yacy KOMMEeHcaLlii MOMEHTY,.

BukopuctoBynTe Len napameTp Ans NiACTPOOBAHHA CUCTEMU KepyBaHHS A0 KOHKpeTHoro gsuryHa. [lpwu
BMKOPUCTaHHI MOKPALLEHOro CKansipHOro KepyBaHHS 3 KOHKPETHUM ABUTYHOM MOXYTb BUHUKaTV aBTOKONMBAHHSA
CTpyMy i Hanpyru npu pobOoTi aBTOMATUYHUX KOMMeHcauin. [Ang npuayweHHs UMX KONuBaHb i 36inblueHHS
CTiNKOCTI pobOTM MpuBOAY MOCTIMHA yacy Moxe OyTu Ak 36inblleHa, Tak i 3MeHweHa. 3HauyeHHs OaHoro
napametpa nigbupaeTbcs ekcriepuMeHTarnbHO.

LianasoH gonyctnmux sHadeHs: 0,05 + 99,99cek

HadmipHe 3meHweHHs1 napamempa pobums npueod 6inbw pi3kuM ma 4yliHuUM, asie Moxe
npueodumu 0o HenpayezdamHocmi cucmemMu 8 Uyi/rloMy 3a paxyHOK SUHUKHEHHSI I1O-
CMilHUX aeMmoOKoJlu8aHhb.

HadwmipHe 36inbweHHs1 napamempa pobumsb npueod 6inbw iHepyillHUM i MaKoX CXusbHUM
00 KoslueaHb 3a paxyHOK 3ani3Hinoi peakuyii Ha 3MiHy HagaHMa)XXeHHs1 08uU2yHa.

MapameTp 4-21. KomneHcallis KOB3aHHS Ha CepefHix | BUCOKMX YacToTax obepTaHHA (BepXHs 4acToTHa
30Ha).

KomneHcauiss KoB3aHHA (YHKUIOHYE TiflbKM NPU  BUKOPWUCTAHHI _pPEXMMY MNOKpaLLEHOro CckansapHoro
KepyBaHHA. [puHUMN poboTK AaHOi KOMMEHcaLji monsdrae B NponopLiiHomy 36inbLUeHHi BMxigHoi yactotu M4
B 3a51€XHOCTIi Big paKTMYHOro HaBaHTaXKEHHs! ABUIyHa. 3acTOCyBaHHS JaHOI KOMMeHcaLii 4O3BOMSiE AOCATHYTU
actaTusamy npueBoay Mo LWBMAKOCTI 06epTaHHs Bana B CTanux pexmmax pobotu (ctabinizyBatn obeptn).

Liana3oH gonyctnmux 3HayeHb: 0 + 150

0O6086'73Kk080 MNOBUHHI 6yMmu KOpekmHo 3adaHi napamempu deuz2yHa i BUKOHaHa 020
idenmudpikayis!

MapameTp 4-22. MocTiitHa Yacy KoMNeHcaLlii KOB3aHHS.

BukopucTtoByiTe Len napameTp Ans NigCTPOHBaHHA CUCTEMW KepyBaHHS OO KOHKpeTHoro asuryHa. [lpu
BMKOPUCTaHHI MOKPAaLLEHOro CKarnsipHOro KepyBaHHs 3 KOHKPETHUM [ABUTYHOM MOXYTb BUHUKaTN aBTOKONMBAHHA
YacToTW, ANS NPUAYLEHHS WX KONMMBaHb i 36inbLUEHHSA CTINKOCTI poboTn NpMBOAY MOCTiINHA Yacy Moxe ByTun sk
CTPYyM, yacToTa 36inbweHa, Tak i 3MeHweHa. EdekT Big 3miHu no-

A ! I [ CTiiHOT Yacy MOXHa cnocrtepiratu Ha pucyHky 20.
3HayeHHss faHoro napameTpa nigdbupaeTbcs ekc-
nepuMeHTarnbHO LUNAXOM AOCATHEHHS OnTUManbHOT
po6oTu npusoay.

FBux=F3ag

BUXigHa | o B [ianasoH gonyctummnx 3Hadexb 0,05 + 9,99 cek
YyacToTa M | |
I CTPYM PucyHok 20. lNpuHyun pobomu KommneHcauji Kog3aH-
! ! yac HS 3@ YMOBU KOPEKMHO20 ma HeKOPEKMHO20 Hara-
: , Wwimy8aHHs1 PeXXumy.




HadmipHe 3MeHWweHHs1 napamempa pobums nNpueod PisKiwum i YyUHUM, ajsle MOoXe

@ npueodumu 0o HenpauesdamHocmi cucmemMu 8 UisloMy 3a paxyHOK UHUKHEHHSI Mo-
cmiliHux aemoKoJlueaHb.

HadwmipHe 36inbweHHs1 napamempa pobumb npueod 6inbw iHepuilHUM i Makox

CXunIbHUM OO0 KOJlu8aHb 3a PaxyHOK 3ai3Hinoi peakuyii Ha 3MiHy HaeaHmMa)xkeHHs1 O8u2yHa.

MapameTpu aoBUryHa.
MapameTp 5-01. HomiHanbHi 06epTu asuryHa (8 06 / xB).
OaHnin napametp moxe GyTn B3ATUMA 3 TEXHIYHOI AOKYMeHTauii Ha ABUryH abo 3a gaHumu Ha Tabnuydi
caMoro ABuryHa. Bnnveae Tinbku Ha iHouMKauito o6epTiB Ha aicnnei.

LianasoH gonyctummnx 3HaveHs: 250 + 48000 o6/xB

BUXigHa Hanpyra
1 MapameTp 5-02. HominanbHa yactota gsuryHa (8 Mepuax).

HOMiHanbHa 3HaveHHs1 napameTpa bepeTbcsa 3 Tabnuyku gsuryHa abo moro
Hanpyra n.m. 5-03 NacnopTHUX AaHWX i BM3HAYa€ HOMIHAmNbHY 4acToTy TpudasHoi
b oo Hanpyry, Wo NoAaeTbCcs Ha cTaTop enekTpoasuryHa (puc. 21).

[HianasoH gonyctummnx sHadeHsb: 40 + 800 My,

BuxigHa PucyHok 21. 3anexHicmb MiXX HOMIHa/IbHOK Yacmomor 0suzyHa
YyacToTa |/ o020 HOMiHarbHOI Harpyaolo.

| -

L

- - - -

HOMiHanbHa
yacTtoTa n.m. 5-02

MapameTp 5-03. HowmiHanbHa Hanpyra auryHa (B Bonbrax).

3HayeHHs napameTpa 6epeTbecsa 3 Tabnuyky aBuryHa abo Moro NacnopTHUX AaHMX i BU3HAYAE HOMIHArbHY
Hanpyry enekTpogBuryHa Ha HomiHanbHin YactoTi (puc. 21).

3assuvali Ha mabnu4yi dgueyHa eKalyembCsl 2 Pi3HUX 3Ha4YeHHS Harpyau, o0He 011 MiOKIHOHYEHHS 3iPKOHO,
iHwe 0ns nidKYeHHs mpukymHukom. Crid esodumu me, sike gidnogidac chakmuyHoOMY MiOKTIOYEHHIO
(cxemoro 3'e0HaHHs 06MomMok), Harnpuknad 2208 0nsa «Ax.

[LianasoH gonyctnmux sHayveHs: 36 + 660 B

MapameTp 5-04. HomiHanbHWit cTpym asuryHa (B AMnepax).

3HaueHHs1 napameTpa 6epeTbes 3 Tabnuykn ABUryHa abo Moro NacrnopTHUX AaHUX i BU3HAYae HOMIHANbHUI
CTPyM enekTpoaBuryHa. Bnnueae Ha poBGOTy 3axucTy Bif nepeBaHTaXeHb Ta PEXMMIB MOKPALLEHOro
CKansipHOTo KepyBaHHS.

Liana3oH gonyctumux sHayeHs: 0,2 + 36 A

Mo daHo20 napamempy npue'sa3aHa poboma 3axucmy gi0 nepezapisy dsuayHa, pexxum
obMexxeHHs1 3a cmpyMoM i iHwi cucmemu e IM4.

MapameTp 5-05. Onip dasHoi 0GMOTKM eneKkTpoaBMryHa.
OaHnin napameTp Mmoxe ByTu 3agaHun BpyyHy abo BU3HAYEHUI B XOAi BUKOHAHHSA npoueaypy aBToMaTUYHOT
ineHTudikauii onopy ctatopa. BUKOpPUCTOBYETLCS TiMbKN B peXXUMax NOKpaLLEeHOro CKansipHoro KepyBaHHS.

[LianasoH gonyctnmunx sHayeHn: 0,2-99,99 Om

O60e'a3k080 noesuHeH eidnoeidamu peasibHOMy oriopy ¢a3u npu eUKOpPUCMaHHI
PEeXUMy MOKpaweHo20 CKaJlsipHO20 KepyeaHHsl. Y pa3i 3HayHoi eiOMiHHocmi daHo20
napamempy 8i0 peasibHO20 PeXXuM KepyeaHHs1 6yde npauyroeamu HEKOPEKMHO, W0 MOXXe
npusecmu 0o euxody 3 s1ady o6s1a0HaHHS.

MapameTp 5-06. Tun asuryHa.
[aHun napameTp BM3Ha4Yae TN ABUryHa Ta cnocid, Akum BiH nigknoveHni go M.

Yeaza! llpu HekopekKmMHO ecmaHo8J/1IeHOMY napamMempi npagusibHe KepyeaHHs
deu2yHOM HeMOXKluee, ma 6iH Moxxe eulimu 3 nady! PeaynoeaHHsi yacmomu 6e3
empamu MOMeHmMy 8i0 Hysis1 00 HOMiHa/IbHOI Yacmomu MOXJiuge MmisnbKu ons

mpugbasHux dsu2yHie. Pe2yntoeaHHs1 Yacmomu oOHOga3HuUx dsu2yHie eidbyeaemncsi 3
desikumMu o6MeXeHHsIMU, 3a/lIeXXKHO 8i0 murny dsu2yHa ma cxemu nioknYeHHs. 3azeuyal ons
KepyeaHHs1 0OHOgha3HUM deu2yHomMm nompibeH MY, nomyxHicmb siko20 Ha 0OUH-08a cmyrneHi
euuwia 3a HoOMiHaslbHy Nomy)Hicmb deuayHa. [Jueimbcsi NOSICHeHHST HUXYe.

lpu 3HayeHHi 0 (6cmaHoOB/IEHO 3a 3aMO8Yy8aHHSIM) — MiOKMOYEHNA TPUDa3HUIA aCUHXPOHHUIA ABUTYH
(puc. 22). MakcumansHa MOXnuBa fiHinHa Hanpyra Ha Buxogi MY 220Bonst (275Bonst ana CFM210P), To6To
CTaHOAPTHWUN acWHXPOHHWIA ABUrYH Ha 220/380B Tpeba nigknwoyvatv TpUKyTHUKOM. [Ona ABUryHIiB 3
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HOMiHanbHo Hanpyroto 220B (a6o 220/380 npu MigKMOYEHHI TPUKYTHUKOM) MOXIMBE PErYIHOBaHHS 4acToTu
obepTaHHA 6e3 BTpaTu KPYTHOTO MOMEHTY Big HyNns A0 HOMiHanNbHOI YacToTu gpuryHa. Ha 4dactorax Buiie
HOMiHarnbHOI JOCTYMHUA KPYTHUI MOMEHT 3HWXKYETBCS (PEXUM MOCTIAHOT MOTYXXHOCTI).

KPYTHUA MOMEHT

: U ’ A
HOMiHanNbLHUN

KPYTHUN
MOMEHT

\'

{ W ) HOMiHanbHa
yactoTa

PucyHok 22. TpudasHnin aCUHXPOHHUIN OBUTYH.

BuxigHa
yacToTa

b - - - -

lpu 3HaYeHHIi 1 — nigknoYeHn ogHoasHui ABnryH oboma obmoTtkamm Ao MY 3a TpMnNpoBiAHOK CXEMOI0
(puc. 23). MyckoBuii Ta pobo4mn KoHAeHcaTop, AKWOo BOHWU Bynu, Tpeba BigknounTy. MNMigkntodaTtn aBuryH tTpeba
000B’A3KOBO TakK, sk 300paxeHo Ha cxeMi, TOBTO cninbHa Tovka ABOX 06MOTOK NOBMHHA ByTu 3’egHaHa 3 hasor
U nepeTtBoptoBaya 4actotu. B LbOMY pexumi KpyTHUMM MOMEHT oaHodasHoro asuryHa Ha 220B 500y
30epiraeTbCcsl NOCTIHUM i PiBHUM HOMiHanbHOMy 3 Hynsa go 0.71 Big HoMiHanbHOI Yactotn (TO6TO Ao 35.5MLY
ansa 50repuoBoro moTtopa), a Ha Oinbll BUCOKMX YacTOTax 3HWXKYETbCHA 3HAYHO MeEHLUE, HiXK Yy MnonepenHix
Bepciax Y. Ha HomiHanbHiA 4YacToTi nNagiHHA KPYTHOrO MOMEHTY ckragae nvwe 8%. Ha vacTtotax Buwe
HOMiHarnbHOI KpYyTHWIA MOMEHT cnajae NpOnOpLUIMHO YacToTi, fK i Y 3BUYANHUX TpUdasHUX OBUMYHIB (PEXUM
MOCTINHOT MOTYXXHOCTI). PeBepcyBaHHA ABWryHa MoxnvBe 3a gonomoroto MY, gogatkosi nepemukadi abo
KOHTaKTOpW He NoTpibHi.

TakuM 4YMHOM, LUeN pPeXuMm MOXHa pPeKoOMeHAyBaTM sIKk OCHOBHUM B pob6oTi 3 opgHocasHuMM
aBuryHamu. Ha BigmiHy Big pexumiB 2 ta 3, Aki onucaHi Hwxye, pexum 1 3abe3neyye HabaraTo
GiNbLIMAN KPYTHMA MOMEHT Ha HU3bKUX 0OepTax (AKMM MOXHA Lie MigHATU 3a AOMOMOrol KOpekuii B
n.m. 4-17). Takox BiH [4O3BONAE BUKOPUCTOBYBaTU €NEKTPOHHUIA peBepc ABUryHa 3a gonomoroto MY,
6e3 [OOaTKOBMX CUMINOBUX NepPEMUKaYiB ab0 KOHTAKTOPIB. 3HWXEHHA KPYTHOrO MOMEHTY 6nu3bko 8% Ha
HOMiHanNbHIN 4YacToTi B nepeBaXHin OinbwWOCTi BUNAAKiB HEMOMITHO Ha npakTudi, 60 MawuHKM Ta
MeXaHi3MU 3aBXAMW NPOEKTYHTbLCS C NeBHUM 3anacom.

KPYTHUA MOMEHT
U A
HOMIHaneLHWW | 0 71 gig HomiHanbHOI
KPYTHWM | yactoTn aBuryHa
MOMEHT | .
{ VvV ) 092sigHom.[ " 77777 I
KpyTHOro b
MOMEHTY v BUXigHa
! qaC'ro-rE
{ w ) HOMiHanbHa
yacrtoTa
PucyHrok 23. OgHodasHunin ABUIyH, NigknoyeHnin oboma oomoTtkamm o MY 3a TpunpoBigHO cxeMolto.
lMpu 3Ha4YeHHi 2 — nigknodeHnn Oyab-skMA ogHodbasHuin ABMryH gsoma gpotamu o a3 U ta Vv

nepeTteoptoBaya (puc. 24). Axwo MmoTop obnagHaHWi NyckoBMM Ta pobovMM KOHOeHcaTopaMu, chig 3anvnTm
Tinbkn pobouunn. B ubomy pexumi GinblicTb 0gHOMA3HUX aCMHXPOHHMX ABUryHiB (OCOBNMBO KOHAEHCATOPHI)
MOXYTb e(PeKTUBHO npautoBaTh nNulle Ha BUCOKMX obepTax. Hwxde npubnusHO TPeTMHM Bif HOMiIHaNbHOT
YacTOTU KPYTHUI MOMEHT HACTIfNbKM 3HWKYETbLCS, WO HopMarbHa poboTa cTae NpakTUYHO HEMOXITMBOID. ToMy
npv BMOOpPI 4aHOro pexmMy MiHimaneHa YactoTa B nyHkTi 1-01 aBTOMaTU4HO BCTaHOBMETLCA Ha 20U, xo4a
MOXINMBO MOTIM BCTAHOBUTU Byab-siKy GaxkaHy 4acToTy BPy4Hy. Takox GNoKyeTbCs MOXNUBICTbL peBepcy Ha M4,
00 BiH He npaue B LbOMY pexumi. AKWo NoTpibeH peBepc, Crig 3acTocyBaTM MEXaHidHMn nepemukady abo
KOHTaKTOp, MiOKMIOYEHMIN TaK caMo, SiK i Npyu NPSIMOMY >KUBIIEHHI MOTOpa Big Mepexi (3a3Bnyain 3a 4ONOMOIoH
LUbOro nepemMukKadya MiHSITb MICUSMM MNiOKITHOYEHHS no4vaTKy Ta KiHus Oyab-sikoi 3 ABOX OOMOTOK ABUryHa).
YBara! 3miHOBaTM HanpAMOK oOepTaHHA nepeMuKayeM abo KOHTAKTOPOM AOMNYyCTUMO TiJllbKM Ha
3ynuHeHomy ABuryHi! Ha uvactotax Buwe npubnusHo 60%...70% Big HOMiHaMbHOI 4YacTOTW AOCTYMHWUIA
KPYTHUA MOMEHT MOTOpa Malke He 3MEHLUYETbCH, B LbOMY AianasoHi edekTUBHICTL MoTopa 36epiraetbcs
BMCOKOHO.

Takum ynHOM, NiAKNIOYEHHA MOTOpa 3a Licto cxemMolo 3abe3neyvye AOOPUNA KPYTHUMA MOMEHT TiflbKU
Ha obGepTax BMuLle cepeaHiX, a Ha Manux obGeptax mnpauloBaTU MPAKTUYHO HEMOXNUBO. TOMy Take
NiAKIHOYEeHHA MOXHa 3aCTOCOBYBaTU Nulle ANl BEHTUNATOPIB, OCLOBUX Ta BiALEHTPOBUX HacociB Ta
iHWKX NoAiGHMX HaBaHTaXeHb, AKUM He NOTPibeH BUCOKNA CTapTOBUM MOMEHT i siKi He npauloTb Ha
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HM3bKUX 4actotax. Hanpuknag, y cTaHaapTHoro BiALEHTPOBOro Hacoca KyGiYyHa 3anexHicTb
NPoOAYKTUBHOCTI Big 06epTiB, TOGTO BXe Ha MOMOBUHHINA 4YacTOTi NPOAYKTUBHICTL nagae B 8 pasiB, i
HWX4Ye NpauloBaTU HEeMa€ Hisikoro ceHcy. Yepes ayxe Manum KPYTHAN MOMEHT Ha HU3bLKUX obBepTtax
MOTOpP MOXe MUMOBONIi 3yNUHUTUCA NiA HaBaHTaXeHHAM. SAKLO Le Tpanuiochb, Ciif HeraunHo 3yNUHUTKU
nepeTBOpPIOBaY 4YacToTu AnsA 3anobiraHHA Buxogy MoTopa 3 napy. [desike nigBULLIEHHA KPYTHOro
MOMEHTY Ha HM3bKUX 0bGepTax MOXHa AOCArTW, MigHABLUM KOpPeKWito B NyHKTI 4-17, ane ue Moxe
NpUBECTU A0 NiABULLEHOro HarpiBy ABUTyHa Npu AOBroTpmMBanin pooori.

MepeBaroto Li€i cxemMn € MOXNUBICTb Nig’e€AHaTH OyAb-AKM ogHOMa3HUMA aCMHXPOHHUMN ABUIYH, HaBITb
KONMW HemMae MOXIUBOCTI BiAKMWOYUTM BiA HbLOroO KoHAeHcaTtop (Hanpuknag, repmMeTu4YHUn
CBepANOBMHHMIA Hacoc).

HOMiHanbHa

YyacTtoTa

PucyHok 24. OpgHodasHnin ABUIYH, NiaknoydeHnin ABoMa apotamu o das U ta V nepeTtsoptoBava.

KPYTHUA MOMEHT
A

HOMiHanNbHUN
KPYTHUWN |- -
MOMEHT

BUXigHa
yacTtoTa

b - - -

ol

Mpu 3HaYeHHi 3 — nigknoyeHnn ogHohasHMIN ABUTYH C KOHAEHCATOPOM 3a TPUMPOBIAHOK CXEMOI (puC.
25). Axkwo Bye nyckoBur KOHAeHcaTop, Moro Tpeba BIOKMOYUTK, 3anuMTU TiNbkn pobouni. [ligknioyatu
OBUryH Tpeba 00OO0B’A3KOBO Tak, Sk 300pa)keHo Ha cxemi, TOOTO cninbHa To4Yka OBOX OOMOTOK MOBMHHA OyTH
3’egHaHa 3 hasoto U, a o6MOoTKa 3 kKoHaeHcaTopoM — 3 ¢hasoto V nepeTBoptoBava YacToTMy.

Ha BigmiHy Big pexumy 2 ua cxema gae 6inblunin KPYyTHUMA MOMEHT Ha HU3bKUX 06epTax, ane BiH Bce
OAHO 3Ha4HoO nporpae pexumy 1. Ha yactorax, 6nmM3bKux A0 HOMiHarNbHOI, 3a6e3neYyyeTbCA NOBHUA
KPYTHUM MOMeHT. EnekTpoHHuM peBepc 3a [AOMNOMOrol MNepeTBOproBavYa HEMOXIMBUW, Tpeba
3acToCOBYyBaTU A0AaTKOBUMN MeXaHiYHMUI NepeMuKay abo KOHTaKTop.

HOMiHanbHa

YyacTtoTa

PucyHok 25. OgHoasHWIn OBUTYH 3 KOHOAEHCATOPOM, MiOKIIOYEHMIN 32 TPUMPOBIOHOK CXEMOIO.

KPYTHUA MOMEHT
A

HOMiHanNnbLHWN
KPYTHUN
MOMEHT

BUXigHa
yacToTa

MapameTp 5-07. Cxema 3'egHaHHs 06MOTOK CTaTopa eNekTPoABUTyHa.
[aHni napameTp BU3Ha4ae TUn 3'eqHaHHA a3HNX 0OMOTOK eNneKkTpoaBUryHa.

Liana3oH gonyctnmmnx 3HayeHb: 0-A, 1-Y

Mapamemp 6e3nocepedHbLO enIUBac Ha KOPEeKMHicmb eU3Ha4YeHHs1 onopy ghasHoi
obmMomku dsueyHa.

MapameTp 5-08. 3anyck asTomaTtnyHOI ineHTUdIKaLii 0BMOTKM cTaTopa ABUryHa.

YcTaHoBKa 3HadeHHs 1 i noganslue HaTuckaHHa kHonky "TTAM'ATB" 3anyckae npouec aBToMaTUYHOI
ineHTudikauii dasn cratopa.

Mepen 3anyckom igeHTudikauii HeobxigHO BBECTU BCi HOMiHanNbHI AaHi ABUryHa 3 Tabnuykmn abo nacnopra
Ha AaHy MaLUuVHY.

MMicna HaTtuckaHHA kHonku "MAM'ATB" MY BUKOHYE aBTOMAaTUYHUIA BUXi, 3 MEHI0 HanaluTyBaHb i nofae
Hanpyry Ha 06MOTKM ABUIyHa Ansi BU3HAYeHHs napameTpiB 0OMOTKM cTatopa. Y pasi, SKLO Np1BoA4
3abnokoBaHun 3 knemu abo 3 Oyab-sIKOi iHLWOI NPUYMHK, Npoueaypa ineHTudikauii byge npunuHena oo
MOMEHTY go3Bony pobotu MNY. Y pasi, sikwo npoueaypa byna nepepeaHa B NpoLEeCi BUKOHAHHA HAaTUCKAHHAM
kHorkn "CTOIM" nepegHboi NnaHeni, To Ha gucnnen dyae BMBeAEHO BiAMNOBiIAHE MOBIAOMIEHHS | B nam'aTi
nepeTBOPHOBaYa 3anuLLIMTLCA NoNepeaHe 3HaYEHHsI NapameTpiB.

* [pouec igeHTndikauii ocobnmemMm YMHOM BidyanidyeTbcs (puc. 26).
* [licnsa 3akiH4eHHs npouenypw Ha aucnnei 3'aBuTbca nosigomneHHs «YeniwHo - SUCCESFULLy, a
3Ha4YeHHs napameTpa 06MOTKM aBTOMATUYHO 3anuLleTbes B Nam'sitb MY,
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PucyHok 26. BisyanbHe gidobpaxeHHsi npoyedypu ideHmudpikauii 0bmMomku cmamopa 08uayHa.

3anyck ideHmudpikayii 0o3eosieHO 6UKOHyeamu MiNlbKU SIKWO 3a0aHi HOMiHallbHi,
KOPEKTHI napamempu eukopucmoegyeaHo20 esiekmpodsu2yHa!

Yepes me, wio nid yac 3anycky ideHmudgbikayii M4 aemomamu4Ho euxoOumb 3 MEHIO
HasawmyeaHb, PeKOMeHOyeMO 8UKOHyeamu i0eHmudpikayito e camMomy KiHYi Hana-
wmyeaHHs 14, konu eci Heob6xidHi Nnapamempu exe 3adaHi i 36epexeHi.

MapameTp 5-11. PiseHb 06MexeHHs1 3a CTpyMOM ABUTyHa.

[daHum napameTpoM 3agaeTbCs piBEHb NOYaTKy poboTh pexxnmy 0BMeXeHHS 3a CTPYMOM enekTPOoABUryHa y
BiCOTKaxX Bif MNOro HOMIHaNbLHOro CTPyMy.

Mpn nepeBuLLEHHI CTPYMOM CMOXMBAHHS ABUryHa AaHOI YCTaBKW NepeTBOpoBaY NoYMHAE aBTOMAaTUYHO i3
3a[aHOK iHTEHCMBHICTIO 3HWXXYBaTU BMXiOHY 4acTOTy, NMparHy4yM TMM cammm OBMEXUTU (PaKTUYHUIA CTPyM B
MeXax 3a4aHoro 3HadeHHs. [py UbOMYy MOXIMBE HE3HaYHE 3MilLleHHS haKTUYHOro CTPyMy B BinbLly CTOPOHY
npwv BignpauoBaHHi anroputMoM. lNpaLtoe TiNbkK AKWOo napameTp 5-12 He JOPIBHIOE HYIIO.

LianasoH gonyctnmmnx 3HadveHb: 60,0 + 300,0 %

MapameTp 5-12. InTeHcuBHICTL OBMEXEHHS 3a CTPYMOM.

3HayeHHs1 4aHOro NnapamMeTpa BM3Ha4Ya€ iHTEHCUBHICTD (LLUBUAOKICTb) 3HMKEHHS BMXIOHOT YaCcTOTU Ha OBUIYH B
3aneXHOCTI Bi piBHS NepeBaHTaXeHHs1. [1pyn HyNbOBOMY 3HAYEHHI OOMEXEHHS HE NpaLoE.

Migbvpaetbcsa ekcnepuMeHTanbHO Ans AOCATHEHHs cTanoi Ta edekTuBHOi pobotn anmroputmy.  AKWO
pobounn npouec Mae iHepuiiHWIA XapakTep, TO 3HAYEHHs1 OaHOro napameTrpa HeoOXigHO 3HWXKyBaTM AN
3abesnevyeHHs cTinkoi pobotu M4.

[LianasoH gonyctnmux 3HadeHb: 0 + 100%

MapameTp 5-14. 3arpumka peakuii pexumy o6MexeHHs 3a CTPYMOM.

MapameTp 403BOMSE perynoBaTt YyTNMBICTb PEXUMY OOMEXEHHS 3a CTPYMOM LUSISIXOM BBEAEHHS 3aTPUMKM
peakuii. HeobxigHO BCTaHOBMNIOBATM Taki 3HA4YeHHs, WO6 piBeHb e(PeKTUBHOCTI 0OMEXeEHHS ByB NPUAHATHUM, a
npvBog OyB CTIVKUIA 00 BUHUKHEHHS KOMNMBaHb.

OianasoH gonyctnmux sHadeHs: 0,5 + 15,0 cek

MapameTp 5-16. Tpusanwii Tennosuin cTpym asuryHa.

3apjae TpuBanuMn TENmnoBUA CTPYM CaMOBEHTUNBLOBAHOIO EneKkTPOoABUIyHa, MNpu  SKOMY OCTaHHIN
HarpiBaeTbcst 0O yMOBHOI Temnepatypu 100%. Y pasi 36inblieHHs TemnepaTtypu Ao 3HaveHHs noHag 115%
BioOyBaeTbCs aBapifiHa 3ynuHka npusoay (puc. 276). MNpautoe aHanorivyHo TenoBOMY pere 3axucTy.

MapameTp He Mae oOmexeHb Npu BuUXigHiM 4acTtoTi Ginbw 30Ny, TOMy WO iIMOBIPHO BEHTUNATOP
OXOMOMXKEHHSI BXXe Ma€ AOCTaTHIO NPOAYKTMBHICTb ANst edPeKTUBHOIO OXONOoAXeHHs MawwwuHu. [lpu yactotax
Hx4e 30I L BUKOHYETLCA MiHiNHE OOMEXEHHS TPMBANOro TEMMOBOIO CTPYMY LLOAO 3agaHoro (puc. 27a).

LianasoH gonyctnmux 3HadeHb: 0,0 + 200,0%

Ans deuayHie, HOMiHanbHi Yacmomu sikux euwe 60 'y, obmMexxeHHs1 Ha mensosull
cmpyM He Hak/iadaemabCsi.

CTPyM CTPYM, Temneparypa
A 1
TpuBanumn TensoBMn 115%
CTpyMm ABuryHa n.m. 5-11 p---------- NN\
100% |------------ R cermodh STPYM
60% [-----— an ctpym |-/ X N 100%
50% ! ! . \
40%1 ! ! ; ; ~
! : : ?,:::(.Ir%:g TeMmneparypa CToN yac
It : : > 1 >
5 10 30

PucyHok 27. a) ObmexeHHs mpugarnoz2o mernnogoeo PucyHok 27. 6) NpurHyun dii 3axucmy 8i0
cmpymy 8 HUxHbOoMY Oiana3oHi yacmom. rnepeapieaHHs1 dguayHa.
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MapameTp 5-17. MocrTiitHa Yacy HarpiBaHHsA ABUryHa.

CTpyM, TeMnepaTypa
A

CTpyM

TpuBanum AC YMOBHOI Temnepatypu 63%.
TennoBuia HarpiBaHHS | OXONOMKEHHS EeneKTPOABUryHa HOCUTb

CTPYM ABUIyHa anepiognyHun xapaktep (puc. 28).

[aHun napameTp 3agae 4ac, 3a KU eneKkTpoaBuUryH
npwv NpPOTiKaHHI TPUBaNoro TenmoBOro CTPyMy HarpieTbca
MepexigHnn npouec

100%¢%--/----—= : “T.M.B5-11 AHianasoH aonycTumunx sHadetb: 1+ 9999cek
63% Y TemnepaTypa
! ! PucyHok 28. Bud nepexidHozo rnpouecy HaspieaHHs
! ' Hac  enexmpodsuzyra.
tHarp ~3t|-|arp
n.m. 5-12

MapameTpu nepucepinHNX NPUCTPOIB.
MapameTp 6-01, 6-03. Pexxum kepysaHHa RELAY1 ta RELAY2.
[aHnin napameTp BU3Ha4Yae pexxum yHKLIOHYBaHHS LIMPOBOro Ta penemnHnx BUXOAIB.

[HianasoH gonyctumumx 3HadeHs: 0 + 20

Tabnuus 8. Pexxumu pobomu pene i aHarno2o8020 8Uxody (8i0kpumull Koiekmop).

Ne Pexxum po6oTu penenHoro Buxogy Mpumitka
Pene BMyKaeTbCa Tinbku Nnpy Nnofadi Ha
0 [IBUryH TPUChE3HOT HANPYTH IHdbopMye npo Te, Lo Ha cTaTop MalUUHK NoAaeTbcs TpudasHa
«POBOTA» Hanpyra.
IHbopmMye npo Te, Lo NPMBOA 3HAXOAUTLCSA B CTArIoMy AMHAMIYHOMY
1 Pene BMyKaeTbCA Tinbku Npn 06epTaHHi i CTaHi.
PiBHOCTI BMXiHOI Ta 3a4aHoi 4acToTu lcrepesnc gaHoi dyHKuUii cTaHoBUTL 1 'L NpuY 3MiHI YacTOTK SK Bropy,
TakK i BHU3.
Pene BmukaeTbCs, AKLWO B poboTi npuBoay €
2 aKTUBHI MOMUIIKW, BAMUKAETLCA TiNbku nicns | Pene BMUKaeTbCS Npy NepLUOMY CnpauboByBaHHI OyAb-sIKOro 3 3axX1CTiB
CKMAAHHS BCiX HAKOMUYEeHMX MOMMITOK i BAMKHETbCS, SIKLLO NpW 3yNMUHEHOMY ABWUIYHi HAaTUCHYTW KoHTakT CTOIN
«ABAPIA»
Pene BMuKaeTbCS, AKWO Hanpyra Moxe BukopucToByBaTUCA ANs iHAMKALIT 06prBY 3'egHaHHSA 3
aHanoroBoro KepyBaHHs Bianosigae CTPyMOBUM AaTunkom (4-20mA) Ha aHanoroBomy Bxofi. PopmMyBaHHA
3 nepeBULLIEHHIO MakCUMarbHOI YacToTn CuUrHany «BiACyTHICTb HyJIsD» BiAOyBaeTbCH, KONK piBeHb curHany Oyae
obeptaHHs (n.m. 1-02) i npu ubomy obpaHun HWXXYe NONOBMHM BCTAHOBMEHOIo MiHiManbHoro nopory B n.m. 3-05, 3-
pexum 3aBgaHHsa Yactotu Big AN.IN 09.
Pene BMukaeTbCs Tinbku nig Yac B naHomy pexumi pene gybntoe dyHKLito caMoro nepeTsoproBaya npu
4 ranbMyBaHHS NOCTINHUM CTPYMOM ranbMyBaHHi. Moxe BMKOPUCTOBYBATUCS A8 akTUBaLil 30BHILLHIX Npu-
«FTAJIbBMYBAHHA MCx» CTPOIB WO 3a6e3nevytoTb GinbLu HagiiHy 3ynuHKy (aus. n.m. 1-17, 1-18).
Pene BMyKaeTbCA Tinbku Npu BUOOPI _ .
5 HANPAMKY OBEpTaHHA HaHun pexum iHpopMye Npo HanpsIMOK, B ikoMy obepTaeTbcsi abo byae
«PEBEPC» obepTaTncb ABUTYH.
Pene BMUKAETLCS, SIKLLO BUXIOHA YacToTa [aHnii pexmm moxe 3aCTOCOBYBaTUCh CNIMbHO 3 PEXXMMOM 3aBAAHHS Ya-
6 NepeTROpIOBaYa 6,yue BULLIE BCTAHOBAEHOI CTOTM BiJl BCTAHOBMNEHNX 3Ha4YeHb, ab0 B pEXMMI NepeMUKaEeMuX Temnis
yactoty Net pO3roHy / ranbMyBaHHsA. Hanpwknag, npy po3roHi Ao 3a3HayYeHoi YacTo-
~ T npuBog GyAe BUKOPUCTOBYBATU TEMM PO3roHy A, LU0 A03BONUTL MEHLL
Pere BMUKAETLCS. SIKLLLO BUXIAHA YacToTa iHTeHCcMBHO 6e3 nepeBaHTaXeHb AOBECTMN WBUAKICTb MeXaHiaMy A0 no-
7 HEDETBODIOBAYA 6’ euiM)K‘-le'qBCTaHOBJ'IeHo'I' TPiGHOI NO3HaukK, a nicnsa akTueysBaTtu Temn B i guHamiyHO BMBECTH
anTOTM Fl)\l°1 A npuBoA Ha 3afdaHi obepTu.
- Mpwu BigCyTHOCTI 06epTaHHsa pene 3HaxoaUTLCS B HEAKTMBHOMY CTaHi.
Pene BMyKaeTbCS NpW NiAKITIOYEHHI
nepeTBoOptoBaYa 40 XKMBIIEHHS Ta BiACYTHOCTI .
8 oBepTaHHs abo ranbmysaks MC Moxke BUKOPUCTOBYBATUCS B AKOCTI 4iarHOCTUYHOTO cuUrHany
«OTOBUW»
Pene BMyKaeTbCa npu Temneparypi -
9 nepeTROpioBaya euiLie 40°C, | BUMMKAETLCA [o3Bonsie kepyBaTy 30BHILLHIM BEHTUNATOPOM, KO HE BUCTa4ae npu-
0 POLQHOrO BiABEAEHHA Tenna.
AKLO TemnepaTypa Hkde 38°C
Pene BMuKkaeTbCa Npy 3akiHYeHHi BigMipsHOT ) o ) )
10 | BigcTaHi / WTYK NPy aKTMBOBAHOMY PEXMMI KiHeub Bigpi3ka abo nyck npuBogy € Tpurepom A 3anycky BianoBigHO-
MeTpaxy ro TaimMepa penewHoro Buxody. 3a TpUrepoM TaiMep 3anyckaeTbes, i
OOHOYaCHO aKTUBYETLCA pene. 1o 3aKiHYeHHI0 paxyHKy pene BigKmoym-
11 Pene BMyKaeTbCA Npu NycKky ABUIyHa, ThCA.
BMMWKAETLCS MO CNpaLbOBYBaHHIO TakiMepa.
Pene BuMmnKaeTbCsA Npu NycKy ABUryHa, Myck Nnpusoay, NPOCiAaHHS HaNpyru, pene 3apsakv KOHAEeHcaTopiB €
12 | BMUKaETLCA NO CNpaLbOBYBaHHIO TaMepa, i Tpurepamu 3anycky Taimepa penenHoro Buxody. 3a Tpurepom Tanmep

3anuwaeTbCs YBIMKHYTUM NOCTINHO.

3anycKkaeTbCs, | 0gHOYacHO BigkntoyaeTbes pene. [1o 3akiH4YeHHIo paxy-
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Ne Pexxum pobotu penenHoro suxoay Mpumitka
13 Pene BknovaeTbCca Npu «NpocigaHHi»
Hanpyru xxmeneHHs 220B.
Pene BMyKaeTbCs nicnsi 3apsgku HKY pene akTUBY€ETbCS.
14 KOHOEHCaTOopiB XMBIEHHS, oybntotoun pene
3apagKu.
- . . @DPOHT aKTUBHOIO CUrHamny Ha AUCKPETHOMY BXofi, 06paHoMy sik Tpurep,
Po6GoTa pene no Tanmepy Bif 30BHILLHLOIO P o U1y Ha anckp y Bxon P y AK TpUrep
15 3anyckae TaiMep penenHoro Buxogy. Pene aktuBHe noku TanmMep
Tpurepa (OUCKPeTHOro Bxoay) X - .
paxye, nicns 3akiH4eHHs paxyHKy pene BigKn4aeTbCs.
. . . @DPOHT aKTUBHOIO CUrHamny Ha AUCKPETHOMY BXofi, 06paHoMy sik Tpurep,
PoboTta pene no TariMepy Bif 30BHILLHLOIO P _ y Ha anckp y Bxoa P Y purep
16 ) - 3anyckae Tanvep. Pene HeakTMBHO, 0KV TaMep paxye, nicns 3akiHye-
Tpurepa (iHBEPCHUI peXxnm)
HH$1 paxyHKy perne BKM4YaeTbCsl.
Pene aktuByeTbCA, SKLWO B NPUBOAI € aKTUBHI | IHbOpMYyE Npo Te, WO NPUCTPIN HENOBHOLIHHO (OYHKLIOHYE Yepes
17 | nonepemXeHHs HEKOPEKTHI HanalTyBaHHs, abo B pasi, AKLLO MOTOYHI NapaMeTpu nepe-
«YBATA» TBOPIOBa4a BMIALLIM 32 MEXi HOPMU.
18 Pene py6ntoe ctaH 6rokyBaHHsA Npusoay Pene akTuBHO, SKLLIO NPUBOZA B AaHU MOMEHT 3abroKkoBaHWI Bif, Kepyto-
«3ABJIOKOBAHW» YMxX KOMaHAa.
Pene BMyKaeTbCH, KOnu nporpamoBaHuii .
o Pene cnyxuTb iHOMKAaTOPOM BMKOHAHHSI 3arporpamoBaHoro anroputmy
19 | cueHapili 3HaxoaWUTbCSA B aKTUBOBAHOMY .
) cLeHapito.
CTaHi
Pene BMyKaeTbCcsa Ha 3agaHuii Yac, Konu . . .
9 e Pene iHpopmye 30BHILLHE 06NagHaHHA Ta onepartopa npo 3aKiHYEHHs!
nNporpaMoBaHWiA CLUEHapii BUKOHAB LUK .
20 LIMKIY BUKOHAHHS cueHapito. Moxe 6yTu KopucHuM ans nobynosu aBTo-

(nepexig 3 0oCTaHHBOrO 3aNPOrpamMoBaHoOro
KPOKY Ha nepLunii)

MaTn30BaHUX CUCTEM.

MapameTp 6-02, 6-04. Taiimepn BMuKaHHsa/BUMMKaHHA RELAY1 Ta RELAY?2.

[aHni napameTp 3agae 4Yac Tanmepa penerHoro BMXody Afis poboTu B pexmMmMax 3 MOro BUKOPUCTaHHSM.
OnckpeTHiCTb 3aBAaHHA Yacy cnpauboByBaHHA pene — 0.1cek.
HianasoH gonyctnmumx 3HayeHb: 0.1 + 999.9 cek (16xB 40cek).

MapameTp 6-05. Pexxum po6oTu undgposoro (D.OUT) Ta aHanorosoro Buxogis (AN.OUT).

Mpwn BCcTaHoOBNEHMX 3Ha4veHb Big 0 go 20 BUxogun npauioroTb B OUCKPETHOMY PEXMMI BiAMOBIAHO A0 Tabnuui
8 Ta n.m.6-01, 6-03.

Mpy BCTAHOBMEHMX 3HAYEHHSIX pexumy Big 21 go 28 aHanoroBun Buxig ¢popMye curHam Hanpyru,
nponopuiviHun obpaHomy napametpy (Tabn. 9). lNpu ubomy umdposun Buxig npauioe 3 LUIM-mogynsuieto,
KoediLieHT 3anoBHEHHS 3anexuTb Big 3Ha4eHHs 06paHOro napamerpy.

Tabnuys 9. Pexxumu pobomu aHamno208020 8UX00y.

Ne Pexxum po6oTn aHanoroBoro Buxoay Mpumitka
21 BuBia BMXxigHOT YacToTK NnepeTBoptoBaya BigHOCHO Mpu o6epTaHHi 3a Hynb BUXigHOT Hanpyru LIAT
MiHiManbHoOi YacToTn obepTaHHs (NyHKT MeHto 1-01) NPUAMaETbLCA MiHIManbHa YacToTa 00epTaHHA
. - . BuxigHa Hanpyra LJAI nponopuiniHa BUXigHi 4acToTi
22 | BuBig BuUXigHOT YacToTV NepeTBoptoBaya BiAHOCHO Hyns A pyra L ponopu A
obepTaHHs
BuxigHa Hanpyra LAl nponopuiHa BUXiagHOM
23 | 3HayeHHs1 CTPYMy CMOXMBAHHSA ABUTYHA A pyra L} ponopu AHOMY
cTpymy M4
24 BuBig 3agaHoi YyacToTn nepeTsopioBaya BigHOCHO Mpwn o6epTaHHi 3a Hynb BUXigHOI Hanpyru LIAT
MiHiManbHoi YacToTn obepTaHHa (MyHKT meHto 1-01) NpUNMaETbCa MiHiMarnbHa YyacTtoTta obepTaHHs.
. . . BuxigHa Hanpyra LAl nponopuiriHa 3agaHin 4acTtoTi
25 | BuBig 3agaHoi yacToTu nepeTBoproBaya BiAHOCHO Hyns A pyra L P pu A
obepTaHHs
.. BuxigHa Hanpyra LUAI nponopuinHa TemnepaTtypi
26 | Temnepatypa cunosoi Yactuum MY AHa pyra L ponopy patyp
cunoBoi yactuHn M4
27 | ®akTnyHa Hanpyra WWHW NOCTINHOIO CTPYMY
Buxigna Hanpyra LJAIN nponopuiiHa Hanpysi Ha LWWHi
28 | dakTnyHa Hanpyra WWHW 3MIHHOTO CTPYMY (Mepexi)

[HianasoH gonyctuMmmx 3HaveHb: 0 + 28

MapameTp 6-06. KoediieHT nepeaadi aHanorosoro Buxomy.

[aHun napameTp A03BONSE NPUBECTU Y BIONOBIAHICTE piBEHb BUXIOHOI HaNpyru aHanoroBoro BMXOA4y 4O
MaKCMMarbHOro 3Ha4eHHs 06paHoro napamerpa.

[ns obuncneHHs KoedilieHTa MOXXHa CKOPMCTaTMCA HACTYMHO (DOPMYIIOH:
Kn =[746688 / Xwmaxc] * [Usux / 10B]

[Oe:

Xwmakc — MakcumarnbHe 3Ha4YeHHs napameTpa, ke nogaeTbCs Ha aHanoroBui Buxia (Mpuknad: n.m 1-02
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«MakcumanbHa vactotay = 50.0l'y Ta pexxum poboTu aHanoroeoro Buxogy 21,22,24 un 25, Topi Xwakc = 500.
Usux — 3HaYEHHs Hanpyrn Ha Buxopi, ske Mae Bignosiaat Xwmakc.

OianasoH gonyctnmunx sHadyeHb: 1 + 5000

MapameTp 6-07. Taiimep BMVKaHHS/BUMMKAHHS OUCKPETHOTO BUXOAY.
[aHni napameTp 3agae 4Yac Tanmepy AUCKPETHOIO BUXOAyY AN poboTu B pexmumax 3 MOro BUKOPUCTaHHAM.
[VCKpeTHICTb 3afjaHHs Yacy crnpaLloBaHHs aHarnoroBoro Buxogy — 1cek.

[LianasoH gonyctnmmnx sHadeHb: 1 + 9999 cek (166 xB 39 cek).

Pexum MY ana cuctem 3 KOHBEEPHUMM | MeXaHi3MaMU NPOTAryBaHHA.

Y nepetBoptoBayi nepegbaveHa yHKUiA nNigpaxyHKy WTyK abo MeTpiB (NPOMAEHUX, MNPOKPYYEHUX,
3cyHyTux). [pu poboTi B pexuMmi nigpaxyHKy METpIB MOXIMMBE 3acCTOCYBaHHS PEXUMY MOMEPenHbOro
npuranbMOBYBaHHS Mnepeq 3YNUHKOK MPMBOAY 3 MOJAanbLUOK CUrHasmi3auielo mpo 3ynumHKY 3a [AOMOMOIoH
nepeMmnkaHHs NMpPorpaMoBaHNX penerHux Buxogis. [na akTvBauii 4aHOro pexuMMmy HeobxigHO HanawiTyBaTu
BiQMOBIAHI NyHKTM cepBicHoro mexio 6-08, 6-09, 6-10, 2-01, 2-02, 3-01 i 3-02.

Micna ycniwHoi akTuBauii pexumy nigpaxyHKy ctaHe OOCTYMHMM MYHKT OCHOBHOIO MEHI AN 3aBOaHHS
MeTpiB abo WTYK, SKMN BigobpaxaeTbCa Ha iHAMKATOPI 3 ABOMAa TOYKaMKM crpasa (ogHa Todka nicnst TPeTboi
undppu, gpyra TodKa - nicns YeTBepToi, AeCHTi YaCcTkn MeTpa).

[unckpeTHicTb 3aBAaHHA - 1 MeTp / WT.

Mpun KOXHOMY NycKy NpuBOAY 3anam'ATOBYETbCS 3aJaHa BENMYUMHA METPIB/ WITYK, Ska Npu BiACYTHOCTI 3MiH
30epiraeTbcs NPOTAroM BCi€l poboTK Ta nicns BUKNoYeHHS MY.

~220V : 36epexeHa BENMYMHA BUKOPUCTOBYETLCS B AIKOCTi 3Ha4e-
O 0o knemu Di6 HHS1 Nepe3aBaHTaXXeHHsl, TOOTO MiCNs KOXHOr0 AOCArHEHHS

NI MEeXaHi3MOM KiHUSA 3agaHoro Bigpiska BigbyBaeTbcsi nepe-
3aBaHTaXeHHsA 3aBpaHHs, i MY 3anyckae npoTtspkky / nia-
paxyHOK Bigpi3ka Tiei X OOBXuHW. B paHomy pexnmi
KOHTaKTaMmn «+» i «-» 3a4aeTbCs OOBXWHA, sIKy HEeobXigHO
BiOAMIpATMH.

Buxig 3 iMnynbCcHOro gatymka nNigknioyaeTbCs 40 OOHOro
3 wBuakoaitoumx undposux Bxoais Di4, Di5 abo Di6 (puc.
29), AkMn HeobXigHO BIONOBIAHWUM YMHOM HanawTyBaTh B
cepBiCHOMY MeHIo (M.M.2-10 ... 2-12). AHanorosuin BXig Bu-
KOPUCTOBYETLCA AN PEryntoBaHHSA LWUBUAKOCTI MPOTAraHHS B
MPOLECI PyXy i BKIOYAETHCSA 3@ TUMOBOK CXEMOIO.

oTBOpU
PucyHok 29. liokmrodeHHs T4 npu pobomi 8 pexxumi nivunbHUKa.

BidcmaHb, 3 siKOi MOYHemMbCs1 npu2asibMoOB8y8aHHs, MOXKHa 3adamu 8 nyHkmi 6-10, kw0
eUKOpUCMOBYEMbCSI PEXUM Mempaxy 3 npuaasibMo8y8aHHSIM.
Kani6pyeaHHs iMnynibCHO20 Oamy4uKa MOXHa eUKOHamu y 8i0noeiOHOMY nMyHKmMi cepeicHO20
MeHro 6-09, de Heob6xiOHO egecmu npolideHy 8idcmaHb MiX iMnynbcamu dam4uka.

MapameTp 6-08. Pexum metpay.

HaHun napaMeTp akTUBYE pexuMM MeTpaxy / niyvnbHuka, npu skomy MY Oyage nigpaxoByBaTu iMnynbCy i
BMKOHYBATM NEBHI Aii BiANOBIAHO 0O 0OpaHOro pexmmy.

MepenbaveHi HacTynHi pexumn poboTu:

Pexxum 0 — nigpaxyHOK MeTpIB / LUTYK HEAaKTUBHWMA.

Pexxum 1 — poBXWHA BiApPi3Ky, WO BiAMIPSETbCS, 3a4a€TbCA KOHTAaKTaMM «+» i «-», yactoTa obepTaHHs
curHanom 3 AN.IN1 a6o AN.IN2. B gaHomy pexxmmi MoxHa HanawTyBaTy MOMEHT NoyaTtky npuranbMOBYBaHHS
(nepexopny 3 3agaHoi YactoTn obepTaHHs Ha MiHiManbHy n.m. 1-01) 3a gonomoroto n.m. 6-10.

Pexxum 2 — poBxuHa BIApisKy, O BiAMIPSETbCS, 3a4a€TbCA NonepefHb0 BCTAHOBMEHUMU 3HAYEHHAMU 3
n.m. 3-21..3-23, yactoTta obeptaHHsl - curHanoM 3 AN.IN1 a6o AN.IN2. TlpuHUMN 3aBaHTa)eHHsI nonepeaHbO
BCTAHOBJMIEHMX BEMWYMH ONMCaHWN B Tabnuui Hwxkye. [Ons yHKUIOHYBaHHS pexuMmy Ccnig HanawTyBaTu
undposi Bxoau 3rigHo Tabn.10.

Tabnuusi 10. 3asaHmaxxeHHs1 NonepedHbO 8CMAaHOBNIEHOI OOBXKUHU.

C_'ra"!-| C.T?.!" dopmyBaHHA 3aBAaHHA Ha BUXigHY YacToTy
niHiT 2 niHiT 1
0 0 MonepenHbo BCcTaHoBneHa gosxuHa 1 (n.m. 3-20)
1 0 MonepenHbo BCcTaHOBNEHa JoBxuHa 2 (.M. 3-21)
0 1 MonepenHbO BCTaHOBNEHa JoBxuHa 3 (n.m. 3-22)
1 1 MonepenHbO BCTaHOBNEHa JoBxuHa 4 (n.m. 3-23)

B gaHoMy pexuMi TakoX MOXHa HanawTyBaTW MOMEHT noyaTtky npuranbMoBYBaHHS (nepexody 3 3agaHol
YyacToTn obepTaHHs Ha MiHiManbHy n.m. 1-01) 3a gonomoroto n.m. 6-10.
37



Pexxum 3 — [OOBXVHA Bigpi3Ky, O BiOMIpSETbCS, 3a0a€TbCA KOHTaKTaMu «+» i «-», Yactota obepTaHHs
curHanom 3 AN.IN1 a6o AN.IN2. B paHomy pexumi HemMae npuranbMoBYBaHHsS. [10 OOCSArHEHHIO KiHUSA
BCTAHOBMEHOIO Bifpi3ka BiobyBaeTbCsi aBTOMaTUYHE Mepe3aBaHTaXEHHs 3aJaHol OOBXMHW, Micns 4oro
MOYMHAETBLCS BiAJliKk HOBOIO BiApi3ka, Npy LIbOMY 3yNWHKa ABUIYHA He BiabyBaeTbCs.

Pexxum 4 — pexum 3aBOaHHs KinbKocTi WTyK (iMaynbceiB).  KinbKicTb 3ag4aeTbCA KOHTaKTaMy «+» i «-»,
yacTtota 06epTtaHHs - curHanom 3 AN.IN1 a6o AN.IN2. B gaHomy pexumi Hemae npuranbmMoByBaHHS. [licns
nigpaxyHKy OCTaHHbOI LITYKM (iMnynbcy) BigOyBaeTbCs aBTOMaTUYHE Mepe3aBaHTaXEHHS 3a[aHoi KiNbKOCTi,
NiCns 4Yoro NOYMHAETLCS HOBUIA BiaNiK, NPy LIbOMY 3yNWHKA ABUIYHA He BiaOyBaETLCA.

[iana3oH gonyctummx 3HadeHb: 0 + 4

nidpaxoeaHoi wmyku (imnynbcy) nepedbaveHull 8idnoeioHull pexxum pesieliHo2o euxody
abo euxody muny «eiOkpumuli kosiekmop» n.m. 6-01 a6o 6-05 = 10. lpu yboMy MOXHa
3adamu 3ampuMKy cnpayboeyeaHHs1 3a 00NMOMO2010 matlimepa 8idnoeidHo20 euxoday.

@ HAnsi cucHanisyeaHHsi npo OOCsi2HEHHs1 KiHUsi 3a0aHo20 eidpi3ka abo ocmaHHbLOI

MapameTp 6-09. Kpok aatumka BUMipHUKa LOBXKMHM.

HaHun napameTp 3agae KpOK MK MiTkamu (CnpaubOBYBaHHSIMM, iMAynbcamu) gatuuka.  TOYHICTb
KaniopyeaHHs - 0,01 mm.

B sikocTi BUMiptoBaya MoXe BMKOPUCTOBYBaTUCA Byab-AKMI OaTyumK, WO Mae OUCKPETHUI BUXig i 3abe3nevye
BiAMOBIAHY LWBWAKOAIO, HANPUKNad, iHAYKTUBHUA, ONTUYHWUIA, WIFIMHHUA, EMHICHUA | T.A4. YacToTa NpoXoaKeHHs
iMNynbCiB Big AaTyMKka OOBXMHU He NoBMHHA nepesuwyBatn 10k U, Npyu LbOMY TPUBANICTb IMMYMbCY MOBUHHA
CTaHOBUTUM He MeHwe 20MKC, B iHWOMY BMMNagKy MNepeTBopioBaY MOXe He 3adikcyBaTu CrnpaubOBYBaHHS
Aarduvka.

[LianasoH gonyctnmux 3HadeHs: 0,01 + 199,99 mm.

MapameTp 6-10. BigcrtaHb noyatky npuranbMoByBaHHSI.

[daHun napameTp 3agae BigcTaHb, Ha AKOI NPMBOA NOBMHEH NEPENTU B PEXUM OOTANYBaHHS Ha MiHIManbHUX
obeptax, nepen 3ynuHkoto. TobTo, SAKWO 3agaHa OoBxuHa Bigpiska popisHioe 10Mm, i B gaHOMY MYHKTI
BCTaHOBMNEHO 3Ha4YeHHA 1,5, To npmBopa Oyae BUKOHYBaTK 0BepTaHHsA Ha 3ajaHin 4acToTi, JOKM He nponge 8,5Mm.
Mo pocArHeHHIo No3Hadvku, piBHiA 1,5M, NpuBoA Nepenae B peXxnm npurarbMOBYBaHHS i HA MiHIManbHIN YacToTi
(n.m. 1-01) goTdrHe Bigpi3oK OO KiHUS.

LianasoH gonyctnmux sHadeHs: 0 + 10,0 m.

HanawTtyBaHHA MY gns po6oTu B pexuMi meTpaxy / niuMnbHUKa

1. Bubpamu nnompibHuti pexxum mempaxy r.m. 6-08.

2. BcmaHosumu Oxeperio komaHO 3ag80aHHs 8i0 mepmiHarie abo kombiHogaHuUU (Ous. 3-01).

3. Bubpamu pexum 3asdaHHsi 6i0 cueHany 3 AN.IN1, AN.IN2, abo [ll-peeynamopa (M4 minbku Ons
pexumie mempaxy 6e3 npuzanbmosysaHHsi) (Ous. n.m. 3-02).

4. Hanawmysamu 0OUH 3 MpPbOX WeUAKODIrHUX yughposux exo0ie 8 pexxum nivyunbHUKa iMnynscige (dus.
n.m. 2-07 ... 2-12).

SKWo pexum mempaixy HanawmoeaHul He 8ipHo, Ha ducrsel 3'asumbcs nornepedxeHHs. [losidomneHHs
byde susodumuck 0o mux nip, doku He 6yOdymb 8ipHO HarawmoseaHi 6ci sulesKkasaHi nyHKmu.

Baxxnueo! Y pexxumi mempaxxy 3ab6510Kk08aHO:
- MOXIrugicmb repeMuKaHHsl MiXX epyrnamu 3ae0aHHs i yrnipasrniHHA «A» i «By. Poboma 8uKoHyembcs
32i0HO ycmaHoB80K epyru «Ax.
- MoXrusicmb pobomu 8 pexxumi KepysaHHs1 4 (Ous. rn.m. 2-02) «3aryck i 3ynuHka cueHamom 3 AN.IN»
rpu QOyHKUIOHY8aHHI pexxumie Mmempaxy 3 npuaasibMo8y8aHHSIM.

MapameTp 6-12. LWsnakicts nepenadi RS-485.
Llen napameTp BWKOPWUCTOBYETbCS ANS BCTAHOBMNEHHS LWBWAKOCTI nepedadvi Mk nepeTBoproBadyeM Ta
30BHILUHIMU MPUCTPOSIMU NPU BUKOPUCTaHHI KOMYHiKaUinHOT mepexi RS-485.
Tabnuus 11. HasieHi 8 14 wieudkocmi 0OMiHY.
3HayeHHs 1 2 3 4 5 6

WBunakicte, 6it/c 4800 9600 19200 38400 56000 115200
LianasoH gonyctMmux 3HayeHb : 1 + 6

MapameTp 6-13. Agpeca npuctpoto, abo ID npuctpoto.
[aHnm napameTpoM 3agaeTbCsa agpeca nepeTBoproBava A4S igeHTUdiKauil noro B Mepexi 3 NpoTOKONOM
06miHy Modbus RTU.

[Liana3oH 4oNyCTUMMX 3HAYeHb : 1 + 247

MapameTp 6-14. Kontpors napHocri / ctonosi 6itu.
Y ubOMYy NYHKTi MEHIO HANaLWTOBYETLCH CTPYKTYpa AaHux dpenmy npotokony Modbus RTU.
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Tabnuus 12. Cmpykmypu daHux chpelimy, ski niompumyromscs 14.

3Ha4yeHHA Onuc
0 OawmH cTon 6iT, Hemae KOHTPOSO NapHocCTi. 3aBoACbKa yCTaHOBKA.
1 OAuH cTon GiT, KOHTPOSb Ha NapHICTb.
2 OpauH cTon GiT, KOHTPOSb HAa HenapHiCTb.
3 [Ba cTon 6iTa, HeMae KOHTPOJIIO NAPHOCTI.
4 [Ba cTon 6iTa, KOHTPONb Ha NapPHICTb.
5 [Ba cton 6iTa, KOHTPONb Ha HeNapHICThb.

[iana3zoH gonyctumux 3HaveHb : 0 +5

MapameTp 6-15. Cropoxosuin Tanmep RS-485.

CropoxoBun Tanmep RS-485 npusHayveHun ONs KOHTPOIKO CBOEYACHOrO OTPMMaHHS MOBIAOMIMEHb MO
npotokony Modbus RTU. Npu oTpyMaHHi KOXXHOro NnpaBuibHoOro (6e3 MoMUIoK) NOBIAOMITEHHSI TalMepP BUKOHYE
nepesanyck BigsiKy, KO >X NMOBIAOMIEHHSA He HagxogATb abo HaaXoAATb 3 MOMUIIKAMW, TO MO AOCATHEHHIO
KiHLS BCTAHOBIEHOIO Yacy BigJliKy 3areHepyeTcsl curHan noMunku. Peakuis npy uboMy Moxe 6yTu HanaliToBaHa
y BignosigHOMY napamertpi.

Yac BCTaHOBMOETLCS B cekyHAax 3 amckpetHicTio 0,1 c.

HianasoH gonyctnmmx 3HadeHb @ 0.1 +30.0 ¢

MapameTp 6-16. Peakuis Ha nomunky o6miny no RS-485.
[aHni napameTtp BM3Ha4ae peakuito MY Ha BUSBNEHHS NOMUITKM 0OMiHY Big CTOPOXXOBOro Tanmepa RS485.
3HayeHHs1 napamempa 0 — peakuis Ha MOMWIIKY 3B'sI3KY BiJCYTHSI.
3HavyeHHs1 napamempa 1 — Npy BUSBNEHHI MOMMUITKU 3B'A3KY BiAOYyBaETLCHA MpUNMHEHHS obepTaHHsa Bany
OBUIyHa i NepeTBOpIOBaY NepexoanTb B PeXMM aBapiiHoi poboTu.
JianasoH 0OoNyCTUMMX 3HaYeHb : 0 + 1

MapameTp 6-17. 3arpumka signosiai nepetsoprosadem no RS-485.

A 1 1
X ' [aHnin napameTp 3agae NeBHy 3aTpUMKy MK oTpuMma-
3anuT f— yac HHAM 3anuTy OO nepeTBoploBava i Bignosigal Ha uewn
: » 3anuT (puc. 30). Moxe BMKOPUCTOBYBaTUCA Npu NOGyadOoBI
3,5 \i\ | CKnagHoro anroputMy MepexeBol KOMYHiKaLil.
CUMBONA "~ gignosiab M4 4ac
3,5 }\E\ 1Hac 363'!]1;"”"(" Pucyrok 30. [MpuHyun ¢oopmysaHHs 3ampumMKu 6idnosioi
cumBon »nN.M. 0- BignoBiab MY| +a 3anum do 4.

b yac
HanawTyBaHHs MY ana po6otn B mepexi RS485

1. Hanawmysamu weudkicmb 0bMmiHy, cmpykmypy OaHux, adpecy 14 i noeediHKy npu rnomunuji 36'sa3ky,
AKWO akmueosaHull cmopoxosuli matimep.

2. 5Slkwo HeobxiOHO yripasnsamu rpusodom o Mmepexi, crid obpamu dxeperno komaHd yrnpaesniHHs n.m. 2-01
= 3 (RS485).

3. Akwo HeobxiOHO 3adasamu Yacmomy obepmaHHS Mo Mepexi, ciid subpamu Oxepesio KomMaHO 3a80aHHs
3-01 = 3 (RS485).

Baxxnueo! Slkuyo obpaHe Oxepesio 3ae0aHHsI abo ynpaeniHHs1 ei0 RS485, eiobyeaembcs
deakmuseauiss pobomu nepedHbOi naHesi, i e po3‘eM naHeni nioKkaLYaembcs
KOMYHiKauyiliHa iHmepdgelicHa naHenb (Queucb po30in “[odamkoei npucmpoi ma
akcecyapu”). Tomy kepyeaHHs1 abo 3ae0aHHs1 8i0 nepedHbLOI NaHesli cmae HeMOXI/ueuM, ye
cnid epaxyeamu npu npoepamyeaHHi IMY.
Poboma e mepexi moxnuea minbku e 2pyni «A», 8 epyni «B» Moxe 6ymu HanawmoeaHe
KepyeaHHs1 8i0 308HIWHIX mepmiHanie.

[puknad HanawmyeaHHs 14 dnsi pobomu 8 Mepexi:

- Agpeca N4 y mepexi: 122
nm. 6-13 =122

- Wemnakicte 06miHy 19200 6it/c
nm. 6-12=3

- CTpykTypa gaHux: oguH cton BiT, KOHTPONb Ha NapHiCTb
nm. 6-14 =1

- CtopoxoBui Tanmep Ha 10 cekyHa
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nm. 6-15=10.0

- Mpw BigCyTHOCTI 3B'A3KY 3yNUHATU OBUTYH
nm. 6-16 = 1

- KomaHam kepyBaHHS 0OepTaHHSAM ABUIYHa HaaXoasTb No Mmepexi RS485
Oxeperio ynpaerniHHa rn.m. 2-01 = 3 (RS485)

- 3aBaaHHs YacTtotn opmyeTbesi curHanom 3 AN.IN2
Oxeperio 3aedaHHs n.m. 3-01 = 1 (mepmiHanu 308HIUHBO20 yrpPassliHHSI)
pexum 3agdaHHs n.m. 3-02 = 2

HemanbHuli onuc docmynHux ModBus komaHd ma npuHyunie ix ¢popmyeaHHsi € 8 «IHcmpykuir
kopucmyeaya ModBus RTU e CFM110-310», siky Mo)xHa 3Halimu Ha calimi komnaHii AC lpueod.

HanawTtyBaHHsA KopucTyBava.

MapameTp 7-01. Bubip pexumy BinobpakeHHs 3a4aHoOi 4acToTM NepeTBopoBaya.
3HayeHHs B LbOMY MYHKTI BU3Ha4ae, gk Oyae BigobpaxaTtnca 3agaHa Yactorta, a came B 'y abo 06/xB.
3HayeHHs1 napamempy 1 - nepeTBoptoBaY Bijobpaxae 3agaHy YacToTy obepTaHHsi B 060poTax 3a XBUMUHY
(ob/xB).
3HayeHHs1 napamempy 0 - nepeTBopioBady Bigobpakae 3agaHy YactoTy obepTaHHS B ['epuax, 3 TOYHICTIO
0,1y,

[iana3oH gonyctuMmmnx 3HaveHb : 0 — 1

MapameTp 7-02. Maponb ans BXoay B CEpBiCHE MEHIO.

lMepeTBOpIOBaY Mae ABOPIBHEBY CUCTEMY OOMEXEHHSA AOCTYNY B MEHIO HanawTyBaHb [M4.

LLlo6 noBHicTIO 0OMEXMTU OOCTyNn A0 HanawTyBaHb MepeTBoploBaya, HeobxigHo 3anam'atTatv B gaHOMY
MEHI0 BiAMIHHE Bif Hyrnsi 3Ha4YeHHs napond. 3a 3amMoBYYBaHHAM (NpY NPOAaxy) 3HAYEHHsI NMapons LOPIBHIOE
«0» i gOCTYN B CEpBICHE MEHIO TiNbKN YaCTKOBO OOMEXEHMI.

HianasoH gonyctnmmx 3HadyeHs : 0 + 9999

Micna 36epexeHHs nNapons BXxe nNifg 4Yac HacTynHoro Bxogy Oyde 3anutaHo naponb, a AocTyn Ao
HanawTyBaHb NMOBHICTIO 3a0MOKOBaHO.

LWo6 ckvHyTM naponb, HeOOXigHO BBeCTM paHiwe 3b6epexeHun naponb, ToOTo AebrnokysBatn BXig B
CEPBICHUI pexuM, a nicnd BUATU 3 LbOro MyHKTY Ta YBIATM 3HOB, Micnsa voro 3anam'atatv 0 y JaHOMY MyHKTI
MEHI0.

AKLo naponb BBEAEHMWI HEBIPHO, TO HaAcTynHa cnpoba BBegeHHA Oyae HagaHa Tinbku yepes 15 cek, micns
TOro, SIK Ha eKkpaHi 3'9BUTbCA NOBIOMSIEHHS NOMUIKM 3 BigNOBIAHUM KOOOM

Y pasi, SKWo napornb BTPayeHo, TO iCHYE «Cynepnaporib» SKUA A03BONSAE 3MIHUTW / CKMHYTWM BTpayYeHun
naponb. Moro 3HayeHHs - 2576.

3a 3amoBYyBaHHSAM nepeTBoptoBad Mmae YACTKOBE OBMEX>XEHHSI onsi 3miHu napamempie Oesikux
nyHKmie MeHIo, W0 no3Ha4yeHi nikmoz2pamamu (6) ma (ﬂ). [daHe obmexeHHs HaknageHo Tifbku Ha Ti
MYHKTU MEHIO i 3HAYeHHs, 3MiHa SKMX HekBanihikoBaHUM KOpPUCTyBadYeM MOXe MpuBeCTU A0 BMxogy 3 nagy
nepeTeoptoBaya 4actoTn abo 30BHILLHBOrO 0bnagHaHHS.

[lns 3HATTA 4aCTKOBOrO OGMEXEHHSi MYHKTIB MEHI0 iCHye “naporb NpOCYHyTOro kopucTysada”. Moro
3HayeHHs - 161.

Micna BBegeHHs gaHOro maporns BiabyBaeTbCA peecTpauis NPOCYHYTOro KopucTyBaya Ta BCi OOMEeXeHHs
HanalTyBaHb 3HIMalOTbCS, A0 HACTYNHOIO BUMKHEHHS XunBneHHs MY .

MapameTp 7-03. 3asaHTaxeHHs KOHMDIrypalLlii.

Llen nyHKT MEHIO MOXHa BUKOPUCTaTW AN 3aBaHTaXeHHs 3asganerigb 3depexeHnx HanawTysaHb MY (BCix
onucaHux BULLE MYHKTIB MeHI0), abo ckmHyTu N4 Ha 3aBOACHKI HanawwTyBaHHS.

3HayeHHs 3aBOACHKMX HanalTyBaHb MOXHa NOAMBUTMCS B Tabnmui 3.

[LianasoH gonyctnmmnx 3HadyeHs : 0 + 2

BiaHOBUTK 3aBOACLKI HanawTyBaHHA MOXHa ABOMa cnocobamu:
 [lpu pobomi 8 cepgicHOMY MeH HeobxiOHO ecmaHosumu 8 daHomy ryHKkmi (7-03) sHadeHHs1 0 | Hamu-
cHymu knasiwy «[MAM'SThy.

* [lpu BKIOYEHHI XXUBIEeHHS repemeopiogadya 0OHOYaCHO ympumysamu KHOMKU E] , E] ma El npomsi-
20M 2 ceKyHO, nicrisi Uybo2o rnepemaeoptosay repelide 8 cepsiCHUll pexuM i asmomMamuyHO 3asaHma-
xumb nyHkm 7-03, 3HadeHHs1 siko2o0 cmaHoeumbs 0. [ns nidmeepdxeHHs1 CKUOaHHS HanalimyeaHb

HamucHymu KHOIMKY E]«HAM ATb»y.

MapameTp 7-04. 36epexerHs koHirypauii kopuctysaya.

Y UbOMY MYHKTI MEHI0O MOXHa BMKOHATU 30epexeHHs HanawTysaHb M4 B ogHy 3 OBOX KOHdpirypauin ans
HanawTyBaHb KopucTyBaya. [1ns uboro HeobxigHoO 3anporpamysaTi BCi NyHKTM MeHio MY BignosigHo Ao BuMor
TexHororidHoro npouecy. Micns HacTpowiku, B JaHOMY NMYHKTI MEHto crnig obpaTn Homep KoHirypadii, B sky Bu
GaxaeTe 306epert HanawTyBaHHs, i HATUCHYTU KHOMNKY «MTAM'ATb».

Ak ckopucTaTncs 36epexeHoto KoHirypatdieto, onucaHo B n.m. 7-03.

[Liana3oH 4onyCTMMMX 3HaYeHb : 1 - 2
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Baxnueo nam'asmamu, wo ni0 Yyac 3anucy e KOHepicypauiro Kopucmyeaya ece, Wo
6yno 3anucaHo 8 Hili 0 Ub020 - 3HUKHe!

MapameTp 7-05. Pexum BigobpaxkeHHs napameTpa kopucTyBada.

Livm napameTpoM MOXHa HanawTyBaTu pexum BiOOpaXkeHHs Ons napameTpy KOpucTyBada B OCHOBHOMY
meHto MY (puc.5).

Pexxum 0 — BigoOpaxxeHHs BMXigHOi Yactotn B cdhopMaTi « Hxx.x» Ao yactotm 99 BKITHOYHO 3 TOYHICTIO 4O
pecatux YacTtok lepua, i B popmarti «Hxxx» noHag vyactoty 990y 3 ToYHicTio 4o uinoro epua.

Pexxum 1 — BigoOpaxeHHs MacluTaboBaHOro napameTpa 3 JliHIMHOK 3anexHIiCTI0 Big PO3paxyHKOBOI
BMXigHOI 4acTtoTn. MacwTabyBaHHA 34INCHIOETLCA 3a [AOMOMOIOK 3aBAAHHS HeobxigHoro koedilieHTa
MacLTabyBaHHS | po3TallyBaHHS JECATKOBOIO po3AinbHuka (ame. n.m. 7-06 i 7-07).

Pexxum 2 — BigobpaxkeHHs Aito4oro 3Ha4YeHHs1 BUXIAHOT Hanpyrn B copmaTi «dxxx», Ae XxX - Hanpyra B
Bonbrax.

Pexum 3 — BigobpaxeHHs BXigHoOi Hanpyrn abo ctpymy Ha AN.IN1 B cdopmarti «Lxxx», ge Xxx - piBeHb
cvrHany B Bonbsrax abo MA.

Pexum 4 — BigobpaxeHHs BXxigHOi Hanpyrn abo ctpymy Ha AN.IN2 B cpopmati «Lxxx», Oe XXX - piBeHb
curHany B Bonbsrax abo MA.

Pexxum 5 — piBeHb curHany 3BoOpoTHOro 3B'a3ky BbynosaHoro lNI-perynsaTtopa c BigobpaxeHHsiM y doopmarTi
Fxxx, Oe XXX - piBeHb CUrHany 3BOPOTHOIO 3B'A3KY Y %.

Pexxum 6 — BigobpaxkeHHs1 TENNOBOro CTaHy enekTpodBuryHa B cdopmaTi «hxxx», ge xxx - Temneparypa
asuryHa y %.

Pexxum 7 — BigobpaxxeHHs Ailodoi Hanpyrn Mepexi XXMBMEHHS 3MiHHOTO CTpyMy B cdbopmaTi « Pxxx», Ae xxx -
Hanpyra B Bonerax.

HianasoH gonyctnmmx 3HayeHs : 0 + 7

MapameTp 7-06. KoedpiLieHT macluTabyBaHHsi napameTpy KOpUcTysaya.

3a gonomoror upboro KoedilieHTa MOXHa HanawTyBaTW iHOWKALi MiHINHOT LWBMAOKOCTI MeXaHiaMy B M/C
(Mm/c, m/XB), TUCKy cepedoBulla B TpyOOMpoBOAi, WO HArHiTAETbCA HACOCOM, Ta iHLWMX BEINWYMH, SKi
nponopuiviHi BUXigHin Yactori MNY.

Hanpuknag: MNpu BuxigHWin 4acToTi nepeTBoptoBaya, sika gopisHoe 400y, WBMAKICTb pyXy CTPIYKM KOHBEEpPA
pocsrae 11.3m/c.

[nsa BMBeaeHHA Ha Aucnnen WBMAKOCTI CTPiYKM B M/C HEOOXIaHO:

1. BkntounTu pexmm BigobpakeHHss MmacluTaboBaHoro napamMeTpy KopuctyBaya (ave. n.m. 7-05).

2. PospaxyBaTtu i BCTaHOBUTU KoeqiLieHT MacliTabyBaHHs BiAMOBIAHO 4O HACTYNHOro BMpasy:

Kv = 11,3[m/c] / 40 [T'u] = 0,2825

3. BcTaHOBUTM [eCATKOBUIA PO3AiNbHUK Y BiANOBIAHE MONOXEHHS.

MoxHa BCTaHOBUTM KoeqilieHT, Wwo gopisHoe 0.3 i BMBOAMTM Ha ancnnen 6e3 OecAaTKOBOrO po3finbHMKa,
TOMY WO B JaHOMy BMNagky nicnsi MHOXEHHS ApibHa 4YacTuHa BiAKMAAETbCS | 3anMwatoTbCs TinbkKW Lini
pesynerary.

[ns 36inblUEHHS TOYHOCTI Ha OAMH 3HAK MiCNs KOMU MOXHAa 3agaTi KoedilieHT, wo gopisHoe 2.8 | BMBoANTH
3 ECATOI YaCTKOK Ha AUCNNEN, 3a4aBLUM NONOXEHHSA ECATKOBOIO po3aifilbHMKa «AECATi».

AKLLo HeobXxigHo LWwe Binblu TOYHO OUiHIOBaTW NapaMeTp, MOXHa 3a4aTu 3HaYeHHs koedilieHTa piBHUM 28.3
i po3TalLyBaHHS 4eCATKOBOro Apoby «COoTix.

1. [HianasoH gonyctumumx 3HadeHb: 0.1 + 1999.0

Baxunueo nam'asmamu, w0 MakcumasnbHe 4ucsio Ha ducnnei - ue 99999, 9999.9, 999.99,
99.999. Y eunadkax, kKonu ompumaHul pe3ysibmam MacwmabyeaHHs1 6inbwe
3a3HavyeHuUx Mex, eidobpaxxeHHs1 06MeXxyembCsi Ha UbOMY MaKCUMYyMi.

MapameTp 7-07. PosTallyBaHHs AecATKOBOrO posainbHIKa B napameTpi KopucTysava.

Llen napameTtp BM3Hayae po3TallyBaHHS AECATKOBOro po3dinibHuka Ha gucnnei (aus. n.m. 7-05).

3HayeHHs1 napamempa 0 - TOYKa BiOCYTHSA, NOKa3yBaTW 3 TOYHICTIO A0 Uinux XXXXX;

3HaqyeHHs1 napamempa 1 - Touka nicns YeTBEePTOro po3psaay, NokasyBaTh 3 TOHHICTIO A0 AecATux XXXX.X;

3HayeHHs1 napamMempa 2 - Touka nicnsi TPeTbOro po3psay, NokasyBaTh 3 TOYHICTIO A0 coTux XXX.XX;

3HayeHHs1 napamMempa 3 - Touka nicns Apyroro po3psay, NokasysBaTh 3 TOYHICTIO A0 TUCAYHUX XX XXX.

3Ha4YeHHs1 napamempa 4 - Todka Nicns NepLioro po3psifly, NokasyBaTW 3 TOYHICTHO [0 AECATUTUCAYHUX
XXXXX.

[LianasoH gonyctnMmnx sHayeHs : 0 + 4

MapameTp 7-08. 3a6opoHa 3BykoBOI iHaMKaLi (By3epa).

Mpu HeobXigHOCTI 3BYKOBa iHAMKALiSi B NepeTBOpPloBaYi Moxe ByT BUMKHEHa.
3HayeHHs1 napamempa 0 - 3ByKOBa iHAMKaLisi BBIMKHEHA.

3HayeHHs1 napamempa 1 - 3ByKOBa iHOMKaLis BUMKHEHA.

[OianasoH gonyctnmmnx sHayeHb: 0 - 1

41



MapameTp 7-09. PeryniosanHs sickpasocTi LED-iHamkaTopa.

[aHniA NyHKT MEHI0 O03BONSE BCTAHOBUTM HEOOXiOQHY SICKPaBICTb iHOAMKATOpPA B 3aNEXHOCTi Bif pearibHUX
YMOB eKcrnyatauii: NpsiMi COHSYHI MPOMEHi, TEMHE 3aKpUTE MPUMILLEHHS Ta iHLe.

[NCKpETHICTb 3MiHM AckpaBocCTi - 5%.

JianasoH gonyctummx 3HaveHb: 5 + 115%

MapameTp 7-10. Napametp, wo BinoGpaxaeTbcs Ha aucnnei npw iHivianisauii MY.

[daHum napameTpoMm MOXHa BMOpaTM BeENUUMHY, WO BigobpaxaeTbCa Ha Aucnnel Npu  BKITHOYEHHI
(iHiuianizayii) MY.

3HavyeHHs1 napamempa 0 - npu iHidianisauii BigoOpaxae 3adaHi MeTpU/LUT NpY akTUBOBAHOMY PEXUMI
NiYMnbHYKA MeTpaxy. AKLIO PEXMM HE aKTUBOBAHWUI - BUKOHYETLCS BigoOpaXKeHHs 3a4aHOi YacToTw.

3HavyeHHs1 napamempa 1 - npw iHiuianisauii Bigobpaxae 3agaHy yactoty B 'y (06/xB) abo 3aBgaHHs MMI
perynatopy y %, SKLWO BiH aKTMBOBaHWNA.

3HayeHHs1 napamempa 2 - npu iHilyianisauii BigobpaxaeTbca napameTp

KOpuCTyBaya. ( iniuianisavis )

LianasoH gonyctumumnx 3HaveHb: 0 + 2 cueHapito
MapameTp 7-11. Pexum po6oTi NporpamMoBaHOro CLEHapiko. cu:r?:gi(:)( ¢ ‘
Y nepetBoptoBadi nepegbadeHa MOXNMBICTb 3anporpamyBaTu NOCMigOBHUN
cueHapin (punc.31) Ha 8 kpokiB. [nsi KOXKHOrO KPOKY MOXHa 3anporpamyBaTtyh 4ac KpOK 11 obepTraHHs
KPOKy, 4acToTy i HanpsiMoK obepTaHHs ABuryHa. [ns uboro cnig 3BepHyTucs 4o 500
MYHKTIB MeHI0 3-12 ... 3-27. N . — 4 D> 32cek
CueHapinn moxe GyTn 3anporpaMoBaHUA MiHIMYM Ha OAMH i MakCMMyMm Ha 8
KpOKiB.
[aHnM napameTpom 3a4aeTbCs pexuM PYHKLIOHYBaHHS CLEHapito. Kpok 2 y Pesepc
lMpu 3Ha4eHHI 00 - cueHapin PyHKLUIOHY€E B PEXUMi OQHOIO LIMKITY 3 3aryCKOM 4P 10y
KHOMKOW abo Bif LdpPOBOro BXoay. 10cexk
HaTuckaHHs kHoOMku abo akTuBauis BXody 3aryckae pa3oBe BWKOHAHHSA
cueHapitlo, No 3aBepLUeHHi OCTaHHBLOrO 3anpPorpamMoBaHOr0 KPOKY NepeTBopoBad KPOK ...¢J ouvikyBaHHs
BIOKMNIOUNTbL ABUTYH i Byae YekaTy HacTymnHOro 3anycky. ory
lMpu 3Ha4yeHHi 01 - cueHapii PYHKUIOHYE B LIMKITIYHOMY PEXUMi 3 3anyCKOM 4D 60cek

KHOMKow abo Big, undp. Bxoay.
HaTtuckaHHA kHonkn abo akTuBauia BXoAy 3anyckae poboTy cueHapito, i BiH

. . . . KpOK 8 l obGepTaHHA
MOYNHAE UMKIIYHO BMKOHYBATKM OOWH MpOXig 3a iHWWM, NMOKM He Byae 3ynMHEeHWN

dyHKLiOHaNbHO KneMoto abo kHomkoto CTOM. 4> g(r:gk
PucyHok 31. lNpuknad UKOHaHHS L KiHeub
npoepamosaHozo cuyeHapiro. | HWIKN Y cueHapio

Ans pobomu i3 cueHapiem nepedbayeHo 8idnoegiOHuUll pexxum pesieliHo2o abo
mpaH3ucmopHo20 euxody n.m. 6-01, 6-02, 6-05 = 20. 1o 3akiH4YeHHI0 nocnidoeHocmi Qi
cueHapilli hpopmye 3anum eKJIFOHEeHHs pesie Ha 3adaHull Kopucmyea4yeM 4Yac n.m. 6-02, 6-
04, 6-07.

MapameTp 7-12. Pexxum ckuaaHHs NporpaMoBaHOro cLeHapito.

Mpu poboTi 3 cueHapiem nepegbadeHo Kinbka TUMiB peakuii MY Ha BUHWKHEHHS Pi3HMX CUTYyaUin.

IHigiani3auia cueHapito - icTopia poboTn (NOTOYHWMIA KPOK) Oyae ouuillieHa, i Npy NOBTOPHIMA akTuBaLii
cueHapito poboTta byae BUKOHYBaTUCS 3 MEPLLIOTO KPOKY, SIK MPY NEPLUOMY BKITHOYEHHI.

May3a cueHapito - icTopia (NOTOYHMIA KPOK) 30epiraeTbcsl, BiAOYBaeTbCSl 3aMOPOXYBaHHSI CTaHy, Npu Mo-
BTOPHIN aKkTMBaLii poboTa cLeHapilo NOYMHAETbLCA 3 TOro MicLs, Ha sikomy Oyna nepepBaHa (BKITHOYAKUM BXE
BigpaxoBaHi Yac KpoKy).

lMpu 3Ha4veHHI 00 - Akwo cueHapin geakTneoBaHo kKomaHgot CTOI, To Nnpy HacTynHIn akTuBauii horo yae
3anyLUeHO 3 MepLUIoro KPoky. AKWwo B npoueci poboTtu cueHapito BiabysBaeTbca aBapis npusogy abo 6yno Bu-
KOHaHO py4dHe GrnokyBaHHs po6oTM NPUBOAY 3 KNEMMW, TO BUKOHYETLCS May3a.

lpu 3HayeHHi 01 - HesanexHo Big NpuMYMHU AeakTuBauii cLueHapito BiH Oyae ouneHni.

lpu 3Ha4yeHHI 02 - HezanexHo Bia NpuynHM AeakTuBaLii cueHapito BiH nepenae B CTaH naysmu.

MNpu 3HayeHHi 03 - Axwo cueHapin geaktnsoBaHo komaHgoto CTOI, To BiH Oygoe nepeBedeHun B CTaH
nayau. Akwo B npoueci poboTu cueHapito BigbyBaeTbcs aBapis npmeogy abo 6yrno BMKOHaHO pyvHe OnokyBaH-
HSA po0OTK NpMBOAY 3 KNEeMU, TO BUKOHYETLCS MOrO iHiLjianizadis.

HanawTyBaHHA MY gna po6otu 3 nporpaMoBaHUM CLeHapiemM
1. BcmaHosumu Oxepena yrpaeniHHs | 3aedaHHs1 8i0 rnpoepamosaHo20 cuyeHapito (n.m. 2-01 i 3-01).
2. 3anpoepamysamu baxkaHi mepmiHanu (knemu) Ha pobomy 3 cueHapiem (n.m. 2-07..2-12).
3. Bcmarnosumu yac (n.m. 3-12...3-19) i yacmomy 3 Harnpsimkom (n.m. 3-20...3-27) Onsi KOXHO20 KPOKY
cyeHapito.
4. Hanawmysamu pexxum pobomu rpoegpamoeaHo20 cueHapito (n.m. 7-11).
5. Hanawmysamu pexum iHiyianiaayii cueHapito (n.m. 7-12).
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MapameTp 7-14. Bepcis B6yaoBaHOro B NepeTBoptoBay NporpamMmHoro 3abesneveHHs.
Mpn BXOMKEHHI B LUeN NyHKT BigobpaxaeTbca Bepcis BOyOAOBaHOrO B MEpPETBOPIOBAY MPOrpamMHOro
3abe3neyveHHs. Y nepeTBoploBadi 3 4aHO iHCTPYKLUIE Ha Ancnnei NOBUHHO BigobpaxaTucsa sHayeHHst v5.40.

HaTuckaHHA Ha KHOMKy npuBene Ao BigobpaxeHHst Bepcii 36ipkn 3a3HadeHoro M3 B dopmati bXXX.
BiamiHHicTb Bepcii 36ipkn 403BONSIE BiACTEXMUTU Pi3HULIIO B OAHI Bepcii NporpamHoro 3abeaneyveHHs.

Lleti napamemp docmynHul minbku Ons nepeansady i He Moxe bymu 3MiHEHUM.

MapameTp 7-15. CepiiHunit Homep MY.
Mpun BXOOPKEHHI B A@HWIA MYHKT BigobpakalTbCst TUCAYi cepitHoro Homepa [M4.

HaTtuckaHHA Ha KHOMKY npu3eege 4o BifobpaXKeHHs COTeHb, AECATOK | OQUHWLL CEPIHOIO HoMepa.
Hanpwuknag skwo cepinHmin Homep MY = 23456 TO npu BXOA4i B MyHKT MeHio nobaummo umdpu 23, a nicns
HaTuckaHHs kHonkn «MAM'ATb» BigobpasaTbes undpn 456.

el napamemp docmynHUl minbKu 0ns nepeanddy i He Moxe bymu 3MIHEHUM.

MapameTp 7-16. Yac HanpautoBaHHA nepeTBoptoBada (OHi / rogvHM / XBUMMHW.CEKYHAM) Ta nepesipka
obepTaHHA BEHTUNATOPA OXONOMKEHHS.
Mpun Bxoai B AaHui NyHKT BigobpaxaeTbcs Yac pobotu MY B gHAX (4ac npu SKOMYy BMAAETbLCA TpudasHa

Hanpyra Ha Buxig [M4). HatuckanHa Ha kHonky «[MAM'ATb» E] npueege A0 BigobpaxeHHs roauH
HanpautoBaHHs 3 iHOekcoM «h», HACTyrnHe HaTUCKaHHA 3aBaHTaXWTb Ha AUCNNEN - XBUIUMHW | CEeKyHaW B

VBTV B CepBicHe Et;agnga;)l XBUMWHWU.CEKYHON
MEHKO HanawTyBaHb Mpu Bxodi B LEA MNyHKT
yTpMMyBaTmlil yac MEHIO, ) He3alexHo Big
2 cek. HanpaLoBaHHs peabHoI Temneparypu

= pagiatopa BBIMKHETbLCH

MYHKT " "_ II " BEHTUMNATOP  OXOSNOMKEHHSA i

BUMKHETbCA TiflbkW MpPU  3MiHi

MEHI0
; Hepes MYHKTY MEHIO.
N97-16 V 1 cek. Y AHAX [l y roanHax [ Y XB.CeK Lleii napamemp docmynnud

1Cl.... i_'] 0. I 2V O minbku ons nepeensidy i He
1] ﬂ =l ﬁ C i ﬂ [ ] Moxe bymu 3MiHEHUM.
PucyHok 32. lNpuknad 8idobpaxkeHHs1 Yacy Harpauro8aHHs.

MapameTp 7-17....7-28. XypHan (icTopist) noMmnok po6oTn nepeTsoptoBaya.
OctaHHAa 3adhikcoBaHa nomunka Bigobpaxkaetbcsl B NyHKTi 7-17, nepedoctaHHs B nyHkTi 7-18 i T.4. KoxeH
3a3HavYeHUN NYHKT MEHI0 Mae BKNageHun NignyHKT 3 napameTpamu nepeTBopoBada nig Yac BUHUKHEHHSI NOMM-

nku (pnc.33). NepeMukaHHSA NigNYHKTIB BUKOHYETBCSA MO HAaTUCKaHHI0 KHoMku «MAM'ATb» E UMKNIYHO 3 OOB-
MMM 3BYKOBWM CUrHANIOM Npuv BXOAi Ha NepLuniA NignyHKT.

lMepuwut nidnyHKkm - kog NOMUITKW, NpeacTaBneHnii B opmati Erxxx (xxx - kog).

Apyaull nidnyHKm - yac BUHUKHEHHSI NOMUIKK. BinobpaxkaeTbcs B AHSAX HanpaLuoBaHHs.

Tpemiti nidnyHKm - Yac BUHMKHEHHS NOMUIKK. BigobpaxkaeTbcsl B roguHax HanpawoBaHHs.

Yemeepmuyii nidnyHKm - 4ac BUHWKHEHHSI NOMUIKW. BinobpaxaeTbes y hopmati XBUNIMHU.CEKYHAN.

M'amui nidnyHkm - Hanpyra Ha LWHI NOCTinHOro cTpymy B chopmati uXXX (XXX - 3adikcoBaHa Hanpyra).

LWlocmut nidnyHkm - BxioHa Hanpyra 3miHHoro ctpymy y cdpopmati uXXX (e XXX - 3acbikcoBaHa Hanpyra).

Cbomull nidnyHKmM - MUTTEBUIA CTPYM NEPETBOPIOBAYa HA MOMEHT BMHUKHEHHSI NOMUIKK. BigobpaxkaeTbes
B cbopmarTi XAx (4e X BiANOBIAHO Uini i AecaTi YacTkM amnepa).

BocbMmull nidnyHKkm - TemnepaTtypa CUIToBOI YaCcTUHN NepeTBoptoBaya B rpagycax Llienbcis.

Hee’'smut nionyHkm - BuxigHa yacTtoTta nepeTtsoptoBaya, 'u.

Hecssmut nidnyHkm - 3afaHa YacTtoTa nepeTsoptoBaya, L.

i napamempu docmynHi minbku O nepeansady i He MoXymb Oymu 3MiHeH.

YBINTW B CepBiCHe
MEHI0 HanawTyBaHb
1_n 1

NYHKT [ yac yac yac Hanpyra Ha
MeHIo ' : kon NOMUMKY NOMUIIKM MOMWUITKM LUMHI MocT.
Ne7-17 i) I'IOMI/IJ'IKVI [@) yanax [« y roguHax [@] xs. cex (@] crpymy

v
IR T ﬂ"’l ::'/l:
e @ -

3ajaHa BMXia TelvlnepaTypa MI/ITTGBVIM Hanpyra Ha
yacToTa ‘-IaCTOTa Ny cTpym MY LWKHI 3MiHHOTO
CTpymy

PucyHok 33. Ozri510 00H020 surnadKy 3 XypHarsy rnoMusioK 8 CEPBICHOMY MEHIO.
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6.5. MEPENIK KOAIB NOMUNOK TA NOMNEPEOXEHb MY

Tabnuus 13. KoOu rnoMusiox.

PekomMeHpaauii woao

Kon Onuc nomMmunkn MoxnuBa npuymnHa
YCYHEHHs
m [lepepaxyBatu pexxum pobo-
Er10 T eNeKTPOrpuBoAY.
Leuakomitoumin 3axuct Bia nepe-|Kopotke 3amukaHHA B dha-|m [epesipntn o6MOTKM
BaHTaXeHHSA 3a cTpymom MMY. 3ax  EeneKkTpoABUryHa, B|enekTpoaBuryHa Ta 3'egHy-
SAkwo He HamawmoesaHuli asmomamu-| 3 eqHyBarnbHUX ApoTax, | BanbHi gpoTu.
YHUU pecmapm - [OBHICMIO BUMUKAE|3aMMKaHHS Ha 3emnio abo |m BumipaTu onip isonsuii obmo-
Er12 npugod 3 nepexodom 1Y e asapiliHuli [HagMipHe MUTTEBE Mepe-|TOK BiQHOCHO KOPMYyCYy MaLUUHW.
pexum. BaHTaXeHHsa MY, AKWOo BUHMKAE npun
Bif'eQHaHOMY ABWIYHI -
HecnpaBHicTb Y.
m [lepeBipnTn cnpasBHiCcTb Me-
MNepeBuLLEHHSA MaKcuMarnbHO aHiam
AOMYCTUMOIrO  MMUTTEBOro  CTpyMy | MexaHiyHe nepeBaHTaXeH- Y-
m 3HU3NTM HaBaHTaXEHHS,
ABUTyHa. HA ABuryHa abo 3aknunHooBa-
. . .. | mpuBeneHe oo Bany ABuryHa.
Er11 | Akwo He HanawmosaHuli asmomMamu-|HHA MexaHiamy. HegocTtaTHin = [100aTH piBEHb KOPEKLi
YHUU pecmapm - [MOBHICMI BUMUKAE|KPYTHUMN MOMEHT ABUryHa Hanpym FI)_I 4—17a6%
rpusod 3 nepexodom 1Y & asapiliHul | AN 4AHOTO HABAHTaXEHHS. ym y .
BCTAHOBUTU XapaKTEPUCTUKY 3
pexum
y n.4-01.
KopoTke 3amukaHHs B nepeTBOploBa-
Yi YaCTOTU B PEXUMI OYiKyBaHHS. KopoTke 3aMukaHHA cunoBoi .
Er13 P HIKYE POTK m HecnpasHicTtb 4.
Akmugye e [14 aeapitiHul pexum 3|4vacTuHi 4.
br10Ky8aHHAM cKuOaHHS agapii Ha 3cex.
m [lepeBipnTi onip ranbmiBHOro
. pesucTopa (Npu HasiBHOCTI), a
KopoTke 3aMukaHHA B naHUo3i ra- , .
- .| Takox 3’egHyBanbHi ApoTU Ha
NbMIBHOTO TpaH3MCTOpa nepeTBopro-|KopoTke  3aMWKaHHA — MiX HasBHICTL K3
Er14 | Baya 4yactoTu. Knemamu nigkniovYeHHs ra- ' .
o . m [1py BUHMKHEHHI aBapii 3
Akmusye 8 N4 agapitiHuli pexxum pobo-| NbMIBHOIo pesucropa. . .
mu Big'eQHaHVM Big krem nepe-
’ TBOplOBa4a pe3nCcTopoM -
HecnpasHicTb MMY.
m [lepepaxyBatu pexum pobo-
L . TW NpuBoaY.
MNepeBulleHHs BUXiAHOI MOTYXHOCTi|MuUTTEBE nepeBaHTaXXeHHS
. m 3HU3NTK HABaHTAXKEHHS,
Er15|M4. Ha Buxogi MY nepeBuwmno
A . . npvBeLeHe 40 Bany ABUIyHa.
lMepesodums N4 & asapitiHull pexxum. [ nopir 6eaneyHoi poboTu. .
m 3HM3NTK WBNAKICTL obepTaH-
Hs1 Bany OBUryHa.
m [lepeBaHTaXeHHs OBUrY-
Ha.
.| m MMepepaxyBatn pexum pobo-
m Husbka Hanpyra mepexi
. TV NpuBoayY.
MeperpiBaHHa PFC-kopekTopa. O MOTOYHOIO HaBaHTaXeH-
) m 3HU3NTW HAaBaHTAXEHHS,
BukoHye nogHe 8iOKoYeHHs npueody 3 | HA.
e . npueegeHe A0 Bany ABUryHa.
Er16 | nepesedeHHsim N4 e asapitiHuti pexxum |m MNeperpis MY. X .
. . . m [NepeBipnTK Npaue3naTHiCTb
i 6rIoKy8aHHSAM ynpaesniHHs rpomsizom | KoxxHe HacmyrnHe y8iMKHEH-
cucTeMm oxonomkeHHs M4,
15cex. HS 3 nepesaHMaxeHHsIM by - :
. | m 3HM3NMTK WBMakicTL obepTan-
Oe kKopomuwe 3a mpusari-
. : Hs1 Bany OBUryHa.
CmMw 8 [IOPIBHSAHHI 3
rioriepeodHim.
ABapis 3a cTpymoMm, WO HWX4Ye Npo-|HeaoBaHTaXeHHs MPUBO . .
P Py » W P A . puBOAY | MepeBipUTU MeXaHiYHy Ya-
rpaMmoBaHoro. B CTanomy CTaHi.
Er17 CTUHY npuBoay.

BukoHye nosHe 8i0KoYeHHs rpueody 3
nepesedeHHsiM 1Y 8 asapiliHuli pexxum.

Mpobnema B MexaHiu,i

npueoay.

m MoxnuBa HecnipaBHicTb MY.
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m NepepaxyBaTu pexxum pobo-

TV NpuBoaY.
m 3HU3NTW HaBaHTaXEHHS Ha
ABapia 3a cTpymom, WO BuUlie Npo- OBWUIYH.
rpaMoBaHoro. m 36inbWNTK piBEHb MaKcu-
. MepeBaHTaXxeHHS BULLE
SAkwo He HamawmoeaHul asmomamu- MarnbHOro CTPyMYy.
Er18 . . nporpamoBaHoro CTpyMmy. X
YHUU pecmapm - [08HICMIO 8UMUKae 2 m 30inbLWNTK Yac 3anycky, sK-
[BUryH nepeBaHTaXXeHWIA.
npugod 3 nepeeedeHHam 14 & LLIO NepeBaHTaXXeHHS BUHUKAE
asapiliHul pexxum. came B Liell MOMEHT.
m [lepepaxyBaTtu pexum pobo-
MNepeBaHTaXeHHA 3a iHTerpanbHUM TV NpuBOaY.
CTPYMOM nepeTBOplOBava. m 3Hu3nTK vactoty LWIM.
9 [NepeTBoploBay nepeBaHTa-
SAKkwo He HamawmoeaHul asmomamu- o : m 3HU3NTM HaBaHTaXEHHS Ha
L . XeHun Ta/abo neperpiscs. :
YHUU pecmapm - [MOBHICMI BUMUKAaE €NeKTPOABUTYH | MepeTBOPHO-
KoxkHe HacTynHe BKITHOYEHHS
npusod 3 nepesedeHHaM [1H & Bau.
Er19 O ) 3 nepeBaHTaXeHHaAM 0Oyae
aeapitiHuti  pexum i  6r10Ky8aHHSIM . m [lepekoHaTtucs, Wo nepe-
KopoTwe 3a TpuBanicTio B h
cmapmy npomseoMm 15cek, ane He ) . . TBOpOBaY NpaBWsbHO Nigi-
! . NOPIBHSHHI 3 MonNepegHiMm. y .
paHiwie 0xXornodKeHHsI cusio8oi YacmuHU OpaHuin 3a NOTYXHICTHO.
Hwx4ye 60°C. m [NepeBiputn cuctemy
oxonomkeHHs MY.
m [lepeBipyTN Hanpyry >X1BneH-
ABapis yepe3 HU3bKY Han B WWHI | . Ha Y.
pin 4ep y Hanpyry Mig yac pobGotu npuBoay . .
NocTiHOro CTpymy nig Yac obepraH- m [lepeBipnTU KOPEKTHICTb
Hanpyra 3HWKYETbCA HWXKYe .
HSl eNeKTpoABUryHa. . obpaHoro MY 3a NoTyXHicTIo.
. OOMyCTMMOrO  piBHSA,  Mpu .
Er20 | kw0 He HanawmosaHuli asmomamu- m 30inbLUMTK Yac poO3roHy
) : SAKOMY LLIe MOXITMBO CTBOPHO-
YHUU pecmapm - [08HICMIO BUMUKAE Lo 9 OBUryHa, SKLWO Hanpyra nagae
BaTW AOCTaTHIA KPYTHUIA Mo- |~
npueod 3 nepesedeHHAM [14 & MEHT ABUryHa nig Yac 3anycky.
asapilHul pexum. yha. m [lepeBipnTH KOPEKTHICTb
3'egHaHHs1 0OMOTOK ABUryHa.
m [1igKnounTn ranbmiBHUI pe-
ABapisi yepe3 BMCOKyY Hanpyry B LUMHI 31CTOP, SKLWO BiACYTHIN.
NoCTiNHOro CTpyMmy nip Yac obepTaH- m [lepeBipnTU TEXHIYHMI CTaH
HAl eneKTpoABUryHa. ) . ranbMiBHOro pesmcropa.

Er21 | Sikwo He HamawmoeaHuli agmomamu-|Hanpyra Ha LWnHi NOCTINHOTO | g 36inbLWwNTK Yac rarnbMyBaHHS.
YHUU pecmapm - nosHicmio eumukae |CTPYMYy BULLE AONYCTUMOTO | g [epeBipnTi HaNpyry XWBNeH-
npueod 3 nepesedenHsm [14 g |PiBHA. FanbMiBHUIA PE3NCTOP [ g,
asapiliHull pexum. He BCTurae abo He SAATHUN | g BKOpPUCTOBYBATH iHLLI BUAM

- - O reHepyeTbCa Mif vac ra- - :
ABap_IfI Yepes BUCOKY HaNpyry B WHHI | npvysanHs. [ ﬂKIanVILUBVI,CI,ITLIe BIKMIOUNTM
NMOCTINHOTO CTPYMYy B PEeXMUMi OYiKy- MY Big mepexi.

Er22 | BaHHSA. m [lepeBipnTn Hanpyry XnBnex-
lMepeeodumeb npueod 6 aeapiliHuli pe- HS | cxeMy 3'€HaHHS, MOXINBE
JKUM. NOLLKOZPKEHHSI HYNbOBOIO OPOTY

m [lepeBipnTn Hanpyry >X1BreH-
Ha M4,
. . m [lepeBipnTH KOPEKTHICTb
ABapisi Yyepe3 HU3bKY Hanpyry B LWWWHI | . .
p . Mig yac pobGotn npuBoay |obpaHoro MY 3a NOTYXHICTIO.
3MiHHOro CTpyMmy nif 4yac obepTaHHs .
eNeKTPOABMIYHa Hanpyra Mepexi 3Hu3unacs |m FAKLWO MOXIMBO, 3MEHLUNTK
) . HWX4Ye [OMyCTMMOrO PiBHS, | HABaHTaXXeHHSA ABUryHa Ta/abo
Er23 | Akwo He HanawmosaHul asmomamu-
) : Ha fAKOMYy LWe MOXNMBO |4YacToTy o6epTaHHs.
YHUU pecmapm - [08HICMI0 BUMUKAE . )
CTBOpIOBATU [OCTaTHI MO-|m 36inbLuMTK Yac po3roHy
npueod 3 nepesedeHHAM [1H &
S MEHT ABUTYHa. OBUryHa, AKLWO Hanpyra nagae
aeapiliHut pexum. X
nig Jac 3anycky.
m [lepeBipnTU KOPEKTHICTb
3'egHaHHss 0OMOTOK ABUryHa.
ABapis yepe3 HU3bKY Hanpyry B WWKHIi |Hanpyra XuBneHHA B cu-
XXMUBNEHHA gpanBepiB CUNOBOI YaCcTU-|CTEMi KepyBaHHA cunosoto [ m HecnpasHicTb MY.
Er25 | Hu. YacTMHOW 3HWxeHa. IcHye |[loBigoMuTn Npo npobnemy B

lNosHicmio eumukae npueod 3 nepe-
eedeHHsIM 14 & agapiliHuli pexxum.

NMOBIpPHICTb BMxo4y 3 nagy
My.

cepBicHy cnyx0y BUpOGHMKA.

45




MeperpiBaHHA 3apsAHUX Pe3UCTOPIB.
lMepeeodumsb N4 e asapiliHuli pexxum 3

Yepes HasiBHICTb YacTux uu-
KNiB BKITIOMEHHS - BUKNIOYe-

m [lepeBipnTn Mepexy xuBrneH-
HS HA HaOIMHICTb KOHTAKTIB.

Er40 ) HHS LUYHTYHOUUX perne Bigdy- ;
Or10Ky8aHHAM  yripassiHHSA  [poms2om . m 36inblWKMTK Yac 3aTPUMKK
nocs neperpiBaHHs  3aps- )
30cex. . aBTOMaTU4YHUX pecTapTiB.
OHWX Pe3ncTopiB.
. m [lepeBipnTn NpauesgaTtHiCTb
MNMeperpiBaHHA nepeTBOpIOBaya .
BEHTUIATOPIB OXONOMXKEHHS.
YyacToTum. . :
. m 3a6e3neunTn HasiBHICTb MOBI-
BukoHye rosHe sumukaHHs npusody 3|Temnepartypa CUNoOBOI 4a- .
T TPSIHUX KOPUAOPIB MO KOHTYPY
Er41 | nepesedeHHsam MY 8 asapiliHuli pexxum [CTUHN nepeTBoptoBaya BU- ny
ma 6r510Ky8aHHsIM cmapmy rpomsieoMm 3 [Mwna 3a 4onycTuMi Mexi. '
. m 3HN3UTU HaBaHTaXXEHHS Ha
X8, arie He paHiwe OXONO0OXeHHsI CuJslo- eNeKTPOMBUIYH Ta NepeTEopio-
80 YacmuHu Hux4e 60°C P y P P
Bau.
m 3HU3NTW HABaHTaXEHHS Ha
MeperpiBaHHA eneKkTpoABUryHa. PospaxyHkoBa Temneparypa | 4BUryH.
Erd5 | [losHicmio sumukae rnpueod 3 repe-|enekTpoaBuryHa nepesulmn- | m MNepepaxyBatu i NigBMLLNTK
gederHAM 1Y e agapiliHUl pexum. na mexy y 115%. npy MOXINWNBOCTI piBEHb TpU-
Basioro TEM0BOro CTPYMY.
m [lepeBipnTn napameTpu
Brpata 3B'A3Ky 3 MaucTtep-npu-| . . .| HanawTyBaHHS 3B’A3KY.
. .| Mig yac oBGmiHy gaHuMK Mix . , .
CTPOEM B peXuMi poboTHU MO Mepexi ; N m [lepeBipnTn 3'€¢gHyBanbHi
M4 i mancTep-npucTpoem . ;
Er50 | RS485. ApOTH | Moayni NepeTBOPEHHS
; ctanacs HenpunycTnmo | o
lNosHicmio eumukae npueod 3 nepe- nosra nayaa iHTepcpelicis.
eedeHHsM N4 e agapiliHuli pexxum. ’ m 36inblWNTM Yac CTOPOXKOBOIO
Tanmepa.
m Bigkniountn MY 3 mepexi Ta
NMOBTOPHO BKIMOYUTU, SIKLLO Kre-
. MW He NpauoroTh -
BusiBneHo noBHy abo 4acTkoOBy BiA- ,
.. . . .| HecnpaBHicTb M4,
MOBY B po060Ti i3onboBaHUX Knem ke-|3adikcoBaHo 36in B poboTi
S m CnpobyBatm  nepeHana-
Er51 | pyBaHHs. 30BHILLHIX KMeM KepyBaHHS -
) WITYBaTU KNEMWU MpU YacTKOBIN
lMosHicmio eumukae npusod 3 nepe-|Il4. . .
e BiAMOBI, ans LbOro
gederHAM 1Y & agapiliHUl pexum.
NPOKOHCYNLTYyBaTUCH 3
cepBicHOlO  cnyx6orw  Bu-
pOOGHMKa.
3'ABMBCA aKTMBHWUM piBEHb
ABapis Bia 30BHilWHbLOro AXxepena. 30BHILUHBOT HECNPABHOCTI Ha . .
; . | m MNepeBipntn gogaTkoBe(30BHi-
Er52 | [losHicmio sumukae rnpusod 3 repe-|ogHOMY 3 LMPPOBUX BXOAIB LLIHE) 0BNAAHAHHS
eedeHHsIM 14 e agapiliHuli pexxum. npu BignoeigHOMYy Hana- )
LUTYBaHHI.
. m [lepeBipnTn 3'egHaHHA OpOTiB
Momunka nepeBipkun a3 enekTpo- . _ 'epeBIp A Ap
J—— Y npoueci 3anycky ABuryHa|mix asuryHom Ta N4y
Er60 yha. , OyB  BUSIBNEHWN o6pwB | m MNepeBipuTK UinicHICTb ApoTiB
CkacyeaHHs1 3arycKy i nepeeedeHHs1 8 - . \ )
i ofHiei 3 a3 ABuUryHa. m [epeBipnTU 3'€gHaHHA OpOTiB
aesapiltiHut pexum. i ;
y KNEMHi KopoOLi ABUryHa.
BinbyBaetbca npu cnpobi|m 3aHaaTo BENVKUA akTUBHUN
3anycky abo aBTomaTM4HOro |onip obMoTkM cTatopa ABUryHa
ecTapTy nNpuBodY B PEXUMI |- BIOMOBUTUCA Bif BMKOPUCTaH-
Momunka anropuTmy MOLYKY 4acTo- P PTYy NPUBOAY B P A A P
- NiOXOMMEHHA 3i  CKaHyBaH- | Hs 4aHOro anropuTmy Ha
T 3a piBHEM Hanpyru. ; - .
Er61 HAM YacToTM B pasi, SKLIO |3a3Ha4yeHin MaLluuHi.

CkacysaHHs rnidxornieHHs1 | nepesedeH-
Hs 4 e asapiliHuli pexxum.

anroputMy He  BuUCTadae
Hanpyr1 ns noLuyky 4acro-
TW, abo OBUIyH He Migkro-
YyeHun go MY.

m [epeBipnTIn NigKNYeHHA
asuryHa go MN4y.

m HecnpaBHicTb BUMipto-
BanbHuX By3nis 4.
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Momunka anropuTMy MOLIYKY 3a 4a-
CTOTOlO.

BinbyBaetbcss npu  cnpo0i
3anycky abo aBToOMaTM4HOro
pectapTy NpMBOAY B pexumi

m YacToTta obepTtaHHsa Bany
OBUryHa 3HaxXoauTbCS 3a
JOMyCTUMUMMK MeXamu - nepe-
BipMTM MeXaHiky NpuBoay.

m BHyTpilwHin 36in norikn

Er62 , . NiOXOMMEHHA 3i  CKaHyBaH-|anropuTMy MOLUYKY YacTOTK, SK-
CkacysaHHs1 nidxorineHHs | nepesedeH- A
i HAM 4acTOTW, SKLWO 3Ha-|LLO Uue Mae NOCTINHUIA XapaKTep
Hs 4 e agapiliHutli pexum. o . .
noeHa 4actoTa BUXOAUTbL 3a |- BiAMOBUTUCSA Bil BUKOPU-
OONyCTUMI MeXi. CTaHHSA OAHOro PexXuMmy i
NoBiAOMUTU B CePBiCHY cny-
X0y BUpPOOGHMKa.
m [1poBeCTM KOMMNIIEKCHUN
L nepernsg pexvmy pobotu
A KinbkicTe cnpo6 aBTomaTtu- P Ap yp
Momunka 3a KiNbKICTIO MNOBTOPHUX npvBoaYy.
h YHOIO pecTapTy BMYeprnaHo, )
aBTOMaTU4YHUX pecTapTiB. m 3MiHUTK BMA peakLii Ha
Er64 npuBo4d  3anuWaeTbcs B .
CkacysaHHs1 pecmapmy 3 ympuMaHHsIM o : aBapito.
" X aBapiNHOMY peXuMi 00 CKU- :
14 & asapiliHOMy pexxumi. m 36iNblWMTK Yac 3aTPUMKU
AaHHs aBapii Bpy4HY. Lo
pecTtapTy abo KinbkicTb crnpob,
SKLWO Le HeobXxigHo.
Mig yac 3aTpumku pectapTy | AKWO 3agaHa TpuBana 3aTpu-
cTanacsa nporpamHa 3MiHa [Mka pecTtapTy, crnig nam'atatu i
NMomunka pectapTy 3a HanpPAMKOM |KOPUCTyBavyeM HanpsaMKy 6a- | po3ymiTu, Lo npmuBoa nicns

Er65 obepTaHHA. XaHoro obepTaHHA ABUryHa, | aBapii HamaraeTbCcs aBTomMaTm-
CkacysaHHs1 pecmapmy 3 ympuUMaHHaM |0 € HenpunycTUMUM. | YHO NOBEPHYTUCS B CTaH, SKUN
14 & asapiliHoMy pexxumi. MpuBoa 3anuvwaeTbes B pe-|0OyB fo aBapii. B pasi, konu

XUMi  aBapii 40 CcKuaaHHSA | yMOBU pobOTK MiHAKTLCS, pe-
BPYYHY CTapT HE Ma€ CEHCY.
NMomunka 3anycky npouecy igeHTudi-

Er66 Kauii onopy cha3u ctatopa aoBuryHa. |[llepetBoptoBay He nepeby-|m 3ynuHUTK NpusBoga.
lMosHicmio eumMukae npueod 3 nepe-|Ba€ey PeXnNMi OviKyBaHHS. m CKMHYTW aKTUBHI aBapil.
eedeHHsIM 14 e agapiliHuli pexxum.

. R m 3a4aTh KOPEKTHUI piBEHb
Momunka npouecy igeHTUdIKaLii :
. o .| HOMiHanbHOro CTpymy enekTpo-
onopy cTtaTopa ABUryHa 3a Hanpyrot [ HagmipHo  Benukui  onip nBuryHa
Er67 | HacuyeHHs. obmoTKM cTaTopa npu Benu- yHa.
) ) . | m Bubpatun nepetsoptoBau, Lo
lMosHicmio eumukae npusod 3 repe-|KoMy HOMIHanbHOMY CTpyMi. | . .
e BiQNOBIgaE ABUIYHY 3a MOTYX-
eedeHHsIM 1Y e agapiliHuli pexxum. ;
HICTIO.
m 3agaTu KOPEKTHUI PiBEHb
. - HOMiHaNbHOrO CTPYMY eNneKTpo-
NMomunka npouecy igeHTUdIKaLIT nBUryHa PyMy P
onopy cTatopa ABUryHa 3a 3Ha4eH-|BumipsHe 3HauyeHHst onopy yha. : .
. : m BukoHaTtu BuMip camocTiiHO
Er68 | HaMm. HEe nMpOoMWMO  nepeBipKy -
, X 3 BUKOPUCTaHHSM crewjani-
[MosHicmio eumukae npugod 3 repe-|KOPEKTHOCTI. .
e 3oBaHoro npunagy. lMicnsa yoro
eedeHHsM 14 e agapiliHuli pexxum.
BBECTW 3HAYEHHS OMOPY BPY4YHY
yepes MEHI0 HanawTyBaHb.
. - m [loBTOPUTK CNpPOGY.
Momunka npouecy igeHTUdIKaLii ) .
. . . m BukoHaTtu BuMip camocTinHO
onopy craTtopa ABUryHa 3a nynbcaui- | BumiptoBaHi curHann He go- .
. - . 3 BUKOPUCTaHHAM crievjiani-
Er69 | aAmn BumiptoBaHoro curHany. CTaTHLOI AKOCTi. BMKOHaHHSA .
;i 30BaHoro npunagy. licns 4yoro
losHicmio eumukae npueod 3 repe-|npoueaypyu HEMOXNNBE.
e BBECTM 3HAYEHHS ONOpYy BPY4HY
eedeHHsIM 1Y e agapiliHuli pexxum.
Yepes MEHI0 HanawTyBaHb.
m BukoHaTu nepesaBaHTaXeHHs
MY (BigkntounTy Big Mepexi i 3
NMomunka B poGoTi eHeproHesanex- : 3aTPUMKOIO 3aHOBO BKITHOUUTK).
.. . Mpu poboTi 3 eHeproHesane- : .
HOI Nnam'ATi. \ ; m [lepeBipnTN KOPEKTHICTb 3a-

Er70 . XHoto nam'aTTio MY Bigbyna-
lMosHicmio eumukae npuesod 3 nepe- ¢S BIgMOBa nporpamoBaHMX HanalTyBaHb
eedeHHsM 14 e agapiliHuli pexxum. ' B CEPBICHOMY MEHIO i noBi-

OOMUWTU Npo npobnemy B
cepBicHy cnyx0y BUPOOGHMKA.
CuctemMHuM 36in. Bigbynacsa kputnyHa nomu- . -
) . NoBigomuTun npo uen cakr B
Er71|llosHicmio eumukae npusod 3 repe-{nka abo HeCaHKUiOHOBaHe

gederHsaM 1Y e agapiliHUl pexum.

CKMAAHHS MPUCTPOLO.

cepBicHY cnyX0y BUPOOHUKA.
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NMomunka B po6GOTi iHTerpoBaHoro
KopeKTopa KoedillieHTa NOTY>XXHOCTI.

Binbynacs

KpUTUYHA

MoBigoMmuTy Npo uen chakr B

Er72|llosHicmioo eumukae rpugod 3 repe- -
A anapaTtHa nomMmurka. CepBiCHy cnyx0y BMpPOOGHMKA.
eedeHHsIM 1Y 6 aeapiliHuli pexum 6e3
MOXIU80CMi CKUOAHHSI.
NMomunka poctyny npoctoro Kopwu-|[lpoctun KopucTyBad
Aoctyny np P P pucty m BBecTun naponb NpocyHyToro
Er80 | cTtyBaua. cnpobyBaB HanawTysaTu
. ; . . kopuctyBaya (aus n.m. 7-02).
TinbKu iHOuKauisi. 3abnokoBaHi napameTpum.
MeHio HanawTyBaHb ©Oyno|m BBectun kopekTHWI napone.
NMomunka pocTtyny B MeHI Hana- ;
Er81 | wrveans MOBHICTIO 3abrnokoBaHo. | m BBecTu cynepnaponb Ans
TyBaHb. . BeeneHun naponb He | pa3oBOoro BiOKPUTTS OOCTYNYy
Tinbku iHOUKauisi. .
KOPEKTHUN. (amB n.m. 7-02).
BHyTpilIHin 36i B cuctemi oomexeH- m [epe3aBaHTaxuTu MNY.
Cranaca nomwnka B Mpo- - -
Er82 | Ha pocTyny. .o : MoBigoMuTu nNpo uen cakr B
. , , rpamMHin YacTtuHi MY. .
TinbKu iHOUKaujs. cepBicHy cnyx0y BUpOGHMKA.
MEPENIK KOAIB MNOMNEPEOXEHDb
Ta6bnuys 14. Koou rnonepedxeHb.
Kon Onuc nonepegKeHHs PekomeHaaLii Woao0 yCyHeHHs
. . m YBaXXHO nepeduTaTv po3gin Npo HanawTyBaHHA pexuMy
HeBipHo HanawToBaHUMN pexum .
At10 . meTpaxy B MY i BMKOHaATW KOpPEKTHE HanaluTyBaHHS B
MeTpaxy. AKTUBaLil0 He BUKOHaHO. :
CEPBICHOMY MEHH0.
HeBipHO HanawToBaHUA pexum pobo-|m YBaxHO nepeyMTaT po3gin Npo HanawTyBaHHSA Ta BU-
At11 |Tu NIQ perynatopa. AkTuBaudito He BU-|kopuctanHa [ perynstopa. BukoHaTn KopekTHe Hana-
KOHaHo. LUTYBAHHSA Y CEPBICHOMY MEHIO.
m [lepeBipUTH, YN BMUKAIOTLCS BEHTUMSTOPU OXONMOMKEH-
- .| HS.
MepeTBOplOBaY BUMULIOB 3a MeXi . AV .
.. . - | m Y1 He 3abuUTi BEHTUNALIMHI BiKHa B KOPMYCi MPUCTPOIO.
At12 |HopmanbHOI TemnepaTypm i CXUNbHUN
. m 3HU3NTN HAaBaHTaXEHHS Ha OBUTYH.
[0 neperpiBaHHS.
m 3HM3uTK Yacrtoty LWIM
m [locTaBuTM 40OATKOBUI BEHTUNSATOP OXONOKEHHS.
Cnpobu 3anycKky nNpuBOAY BiOXWIIEHI. . . .
At14 P ycKy npusoay BIA m [MepeBipnTu | HOpManisysBaTn Hanpyry >xusneHHs MY.
Hanpyra N4 He B HOpMi.
. .|m [lepeBipnTM KOPEKTHICTb HanawTyBaHHS 3axMCTy Mo
EnektpoaBuryH Harpicsa Buwe 100% i PeBIp P y y
At15 M . neperpiBaHHIO aBUryHa.
CXUJIbHUM A0 neperpiBaHHS.
m 3HU3UTN HABaHTaXXEHHS Ha OBUTYH.
HekopekTHO HanawToBaHMWA aHano-
= - m BukoHaTn KopekTHe MacluTabyBaHHS aHanoroBoro BXoay
At16 |roBun Bxia (AN.IN). PoGorta uepe3s .
= B CEPBICHOMY MEHIO.
aHanoroBuiM KaHan HeMOXnuBa.
PFC Hamaraetbcsa BKNWOUYUTUCA, a
At17 o m BukoHaTtu 3ynuHKy npusogy.
npuBOA 3anyLieHun.
At18 HekopekTHuMI Yac Aii nporpamoBaHoro (s BuWKOHaTV KOPEKTHE HamnawTyBaHHA KOXHOMO KPOKY
cueHapilo. cueHapito.
At19 |Mpouenypa iaeHTUdikauii onopy|m Cnig BpaxoByBaTu, WO NpW cKacyBaHHi iaeHTudikawii
obMoTKM cTaTtopa Oyna npumycoBo |onip He Oyno Bu3Ha4eHo, poboTa NpuBoady B pPEXUMi Nokpa-
At20 |pepepeaHa. LLIEHOTO CKaNAPHOro YNpaBriHHA - HEMOXIMBA.
o . m 3HU3NTN HaBaHTaXEHHS Ha OBUTYH.
MoTop nepeBaHTaXeHUA 3a piBHEM o
At21 m 3agatv BULWMIA piBEHb CTPYMY MEpeBaHTaXKEHHs1 OBUry-
CTPyMy KOpucTyBaya. ha
- m 3yNVHUTK NPUBOL, i NEPEBIPUTU LMICHICTb BCIX MexaHi-
MoTtop HepoBaHTaXeHUMA 3a CTPYMOM .
At22 YHUX BY3NiB.

KopucTyBaua.

m 3a4aTV HWKYUI piBEHb CTPYMY HELOBaHTAXEHHS.
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7. MOXNUBI MPUYUHN HEKOPEKTHOI POBOTMW.

MposB

MoxxnuBa npuymnHa i pekoMmeHpauii WoAo YCYHeHHsA

He peryniwoerbcsa yacto-
Ta obepTaHHA ABUryHa
Bif KHOMOK Ha nepegHin
nadeni

- HekopekTHO HanawToBaHe mxkeperno i/abo pexum 3aBaaHHsA. [na 3aBoaHHA
yacToTu 3 naHeni HeobxigHo B n.M. 3-01 BctaHoBuTK 0 abo 2 i B 3-02 = 0.

- HenpaBunbHO 3anporpamoBaHi Mexi perynioBaHHs 4actotn. HeobxigHo
nepesiputn nNyHKkTM MeH 1-01 i 1-02 - MiHiManbHa i MakcumanbHa 4acToTu
obepTaHHs.

- HecnpaBHi mMembpaHHi KHOMKM KnaeiaTypu naHeni ynpaeniHHA. HeobxigHo
3BEPHYTUCH B CEPBICHUI LIEHTP.

OBuryH npautoe
puBKammu 3
nepioguyHicTo
1-3 cek

- MepeBipnTK piBeHb HaNpPyru XuBMeHHsi. [na uboro Tpeba HaTUCHYTU YOTUPK

pa3n Ha KHOMKY (i] ans BigobpaxkeHHs1 Ha MepeTBOpIOBaYi Hampyru B naHui no-
CTiiHoro cTpymy. bes HaBaHTaxXeHHs1 (06epTaHHA) NOro 3HAa4YEHHSA MOBMHHO OyTKW B
mexax 270-340B. na MY CFM210P 390 +/- 10B. Akwwio npun obepTaHHi Lue 3Hade-
HHA nagae oo 250B abo Hukye, TO Le roBopuTb NMPO «CrabKy» Mepexy >KUBFEH-
HA. [1na yCyHEeHHs1 Uiei cuTyauii HeoOXigHO BUKMOUUTU: TOHKI abo O0Bri 4pOTH XK-
BMEHHS, CKpPy4yBaHHSA abo HesKiCHi 3'eaHaHHs. TakoXX MOXHA 3MEHLUMTU BUXIOHY
YacToTy nepeTBopioBada i/abo HaBaHTAXEHHS Ha OBUMYH, LLO 3MEHLWNTb NagiHHA
HaNpyr1 Mepexi >XMBMeHHS.

OBUryH He «Tpumae»
HaBaHTaXeHHS, «MOoraHo
TACHe»

- MepeBipuTn NigknNOYeHHA aBUryHa, OOMOTKM ABUryHa NOBUHHI ByTW MigKMoYeHi
TPUKYTHMKOM, 3a YMOBW, WO HOMiHan asuryHa 220B/380B. MyHKT meHto 5-02 i 5-
03 TakoX BNNMBaE Ha XOPCTKICTb XapaKTePUCTUKM i BU3Ha4aeE, OO0 AKOI 4acToTu
BMXigHa Hanpyra ©Oyge nocTynoBo 36inbliyBatucs. TWMOBE 3HAYEHHA Mpwu
NigKNoYeHHi ctaHgapTHux asuryHis (50 'y, 220/380B) n.m.5-02 = 50 'y, n.m. 5-03
= 220B, ane ans 36inbleHHS MOMEHTY Ha Bany npw BuxigHini 4actorti Big 30 oo
50 Iy MOXHa TpPOXWU 30iNbLINTM 3HAYEHHS HOMIHAmNbHOIT HaNpyrn. AKLWO ABWUIYH
«HEe TArHe» Ha Manux obepTax Mpu BUKOPUCTAHHI 3BMYAMHOMO CKansipHOro
yNpaeniHHA - HEOOXiAHO MIABULLMTU Hanpyry Kopekuii (n.m. 4-17). Yum Ginbe
3HAYEHHSA JAHOTO MYHKTY MEH, TM Ginblua Hanpyra nogaeTbCa Ha ABUIYH Mpu
BUXIOHIN YaCTOTi HUXKYe YacToTu cnonyyeHHs (n.m. 4-18). PiBeHb Hanpyru kopekuii
Ha ManuMx YacTtoTax MiHINHO 3MEeHLUYETbCA A0 4YacToTu cnonyveHHs (20 My 3a
3aMOBYYBaHHSAM) | BWLLE L€l 4acTOTWM HiGK He BNMBAE Ha XOPCTKICTb
XapakTepUCTUKM BUXIOHOT Hanpyru.

[BUryH He 3anyckae-
TbCA

- HeobxigHO nepekoHaTUCs B KOPEKTHOCTI NigKIMFOYEHHS CUITOBOrO NaHutora:

m NnepeBipTe HasABHICTb iHAMKALIT CTapTy Ha NaHeni kepyBaHHS

® YM KOPEKTHO MiKIMIOYEHWI OBUTYH (NepeBipTe LWiNbHICTb 3aTAryBaHHs
KOHTaKTHUX KIem)

m MOXe OyTu, WO BCTaHOBMNEHa oyHKLis 6rokyBaHHSA peBepcy (NyHkTH 2-03 Ta 2-
06 cepBiCHOroO MeHH0)

m NepeBipnTM OMMETPOM OMip OGMOTOK ABUIYHA NPW BigKIIOYEHOMY
nepeTBOPIOBaYi YacTOTU Big Mepexi (3HaYeHHs NokasHMKIB onopy Mix dasamu
Mae ByTn 0gHaKOBUM)

Mpu BMUKaHHi B Mepexy
BUCBIYY€ETbCA Bepcisa
nporpamHoro 3a6eane-
YeHHS Ha 3 cekK i racHe
iHaukauis. Ha kHonkn He

pearye.

- byB nomunkoBo o6paHuii pexum ynpaeniHHsa MY no mepexi RS485 (MobBus-
RTU). B ubomy pexumi BUMUKAETbCS NiATPMMKa poboTK naHeni kepyBaHHs. LLo6
BUATU 3 UBbOIO pPEXMMY, HeoDXigHO cnoyaTky 3HECTPYMUTU MEPETBOPOBaY.
3aTUCHYTK | yTpuMyBaTK ABi KHOMKK (i) ta ™ BcTaHoBNEHOT NaHeni ynpaeniHHS,
nicnst yoro nogatun Ha MY Hanpyry XUBNEHHS YTPUMYIOUM KHOMKM NPOTAroM 3 Cek,
noku MY He BBiNAe B cepBicHUN pexum. Jani 3 cepBiCHOrO pexmnmMy BigKMOUYUTH
poboTy no RS485, onsa uboro HeobxigHoO 3anam'ataty B n.M. 2-01 i 3-01 6yap sike
3Ha4YeHHs oKpim 3.

Hema Hisikol iHAOuMKaLil,
HaBiTb NPU NIAKNIOYEHHiI
A0 Mepexi KUBMEHHSA.

- MNpuunHa moxe Oytn y Onoui xmBneHHs abo iHwa. YCyHyTM HecnpaBHICTb
MOXYTb TifTbKM B CEPBICHOMY LIEHTPI BUPOBHMKA.

Bucsiuyetbes Bepcis
N3, o6numae iHgukaTop
“V”.

- Hu3bkuii piBeHb Hanpyr B Mepexi.
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8. OBCJ1YTOBYBAHHA

MepetBoptoBadi CFM BuKOHaHi Ha cydacHin enemeHTHI 6asi: cunosi kntovi - IGBT (GinonspHwui
TPaH3UCTOP 3 i30IbOBaAHNM 3aTBOPOM); CMCTEMA KEPYBaHHS - Ha cneLlianisoBaHoOMYy MIKPOKOHTpOrepi Ta 3
LUIMPOKUM BUKOPUCTAHHSAM €remeHTiB, WO MOHTYITbCA Ha ApykosaHi nnatu 3a SMD-TexHonorielo B
aBTOMaTUYHOMY PEXUMI.

Cuctema oxonogXeHHs — NpUMycoBa, 3 BUKOPUCTAHHSM creLianisoBaHux BEHTUNATOPIB.

[ns mMakcumanbHOro NpoAoBXeHHS TepMiHy Oe3BiAMOBHOI ekcrnyaTauii nepeTBoptoBada HeobxigHo
NpPOoBOANTU LLIOMICSMHUIA ornsag i, Npy HeoOXiAHOCTI, NpodinakTUYHI POBOTK, SIKi ONMCaHI HUXKYE.

O2nsid i npoghinakmuyHi pobomu noeuUHHi BUKOHyeamucsi KealsighikoeaHum
nepcoHasiom!

8.1. MEPIOAUYHUN ornAan

Hwx4ye HaBeOeHi OCHOBHI NOKA3HMKK, SIKi HEOOXiAHO KOHTPOMBaTH:
1. Yn HopmanbHO npautoe ABUIYH (HE3BMYAMHI 3BYKW, HAAMIPHMI Harpis, Bibpauii, He3BuyanHa nosegiHka LED
Ta iHWe)?
2. Yun € ymMOBM HABKOMMLLHBOIO cepeaoBumLla ONyCTUMUMN ONS eKcniyaTalii nepeTBoploBaya
(Temnepatypa, BOMoricTb, 3abpyaHEHICTb MOBITPSA, YMOBU OXOIOMKEHHS Ta iHWeE)?
3. Uu 3HaxoanTbCcsa Hanpyra Mepexi B 4ONYCTUMUX Mexax (BUMIp BONTLTMETPOM)?

8.2. MPODINTAKTUKA

YBara! lNepen npoBegeHHaM npodinakTuyHmx pobit Tpeba 060B'A3KOBO BiOKNOYUTU NepeTBOploBaY
Bi Mepexi XXUBMEeHHS, nodekaTn 2 XBUITMHM Nicnsa NoBHOro 3racaHHs LED iHankaTopiB, WO € rapaHTieto
NMOBHOMO po3psay KoHAeHcaTopiB nepeTBoploBaya.

1. MNepesipTe 3’egHaHHA OPOTIB HA CUMOBUX KNemax, KneMax TepMiHaniB 30BHILUHLOrO ynpaBniHHS i
penenHnx BUXOAiB, MpN HEOBXiAHOCTI 3aTATHITb iX, JOTPMMYIOYMCb PEKOMEHLOBAHOIO 3YCUIIIS.

2. lNepesBipTe NpoBiOHWKKU Ta i30M4LII0 HA BiACYTHICTb MNOLIKOAXEHb.

3. MNepeBipTe onip izonauii meromeTpom.

4. Akwo nepeTBOpOBaY TpMBaANMil 4Yac He BKIOYaBCS, HeOOXigHO He piAle oaHoro pasy Ha ABa
pOKM BKMOYaTuU nepeTBopitoBad 0e3 ABuryHa, wWo6 matm BMNEBHEHICTb B 30epexeHHi Moro
dyHKUiOHanbHKX 3a8i6HOCTEN.

5. OuwncTitb Big nuny i 3abpygHeHb pagiaTtop OXOMNOOXEHHS, NaHenb KepyBaHHS, BEHTUNSATOPKU Ta
iHWi By3nu nepetBoptoBaya. [lam'atante, wo nun i 6pya MOXYyTb 3MEHWUTU TepMiH cnyxobu
nepetsoptoBaya abo npmBecTu 4o NOro BigMOBMU.
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9. NOOATKOBI MPUCTPOI TA AKCECYAPU

LWOB BIA'€AHATU MNAHEJIb KEPYBAHHS - BCTABTE LUJIIL, MNOCKOI BUKPYTKMU
Y BOKOBUM NA3 MIIACTUKOBOI PAMKWU, AK MOKA3AHO HA PUCYHKY,
TA OBEPEXXHO BUKPYTKOIO BUAMITb MAHEJb 3 THI3OA

PO3MIP BUPI3Y
Ansi MOHTAXY
3MIHHUX NAHEJEN
KEPYBAHHSA

FREQUENCY CONVERTER

0O O @@ 6

\
-

LWNEN®-NOOOBXYBAY

4 > I A

ROTATION REVERSE S.MENU CONTROL

MEMORY  MENU= MENU +
ENTER
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Apantep USB-RS485 € ungposuM ranbBaHiyHO
i30rnboBaHMM iHTepdencom nepenadi ctaHgapTy RS485.
HaHun ctaHgapT nocnigoBHOro iHTepdency 3abeanevye
0OMiH JaHVMW 3 BUCOKOIO LUBUAKICTHO HA NOPIBHSAHO BENUKY
BiJICTaHb MO OAHIN AnddepeHUianbHin NiHii (BUTIN napi) i
3a3eMIeHHSAM, O J03BOJISIE MOro BUKOPMUCTOBYBATU HE
TinbKW B Napi 3 nepetsoptoBadamm Yactotn CFM, a Takox
ans 6yab-AkMx iHWKX NoTpeb, ae € HeobXigHICTb 3B'A3KY
Komn'toTepa. Ta pisHOro obnagHaHHs 3a iHTepdencom
RS485. [Ins y3romxeHHs niHii 3B'A3Ky MOXHa
BMKOPUCTOBYBATU TEPMiHaNbHUI PE3UCTOP, AKUIN BXE : M
BCTaHOBMNEHU ycepeanHi nepexigHnka 3 MOXMMBICTIO MOro o o
BKITHOYEHHSI Ta BigKIMFOYEHHS MiKpOnepeMmnkavem.
Takox nepenbadveHo BHYTPILLHBOCXEMHUIA 3aXUCT NiHiN 3B'A3KY ™ Ac nPvBOL
cynpecopamu Ha 5 BOMbT.
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FanbmiBHUA pe3uctop

Y npoueci poboTn enekTponprBoay 3 NEPETBOPIOBAYEM HYACTOTU MOXYTb BUHUKATH
pexvmMm poboTn aCMHXPOHHOIO ENEKTPOABUIYHA B PEXMMI pekynepadii.

Y DaHOMy pexuMi MexaHiYHa eHepris Ha Bany ABUryHa (OMHamiYHe ranbMyBaHHS
MaCUBHOIO MexaHiamy abo npumycoBe po3KpyvyBaHHS Bany enekTpoasuryHa poboymm
OpraHom) TPaHCOPMYETLCH B ENEKTPUYHY EHEprito | MepeTikae B NaHKy NOCTINHOIO
CTPyMy NepeTBoptoBaya, BUKMMKaOYM TUM CaMUM NiABULLEHHS Hanpyru.
lMepeTBOpIOBaY CaMOCTIHO 3anobirae BUHMKHEHHS aBapitHOrO NepeHanpyry Wnsgxom
pO3CitoBaHHA HAAMULLKY €Hepril Ha ranbMiBHOMY Pe3ncTopi.

TaknM YMHOM, BUKOPUCTaHHS raribMiBHOIO pe3ucTtopa 3 NepeTBOPOBaYEM HacToTy
A03BONMUTb JOMOITUCSA NPUNHATHUX OMHaMIYHUX MOKa3HUKIB eNeKTponpusoay B Linomy.

[daTt4ymk akTMBHOI noTy>xHocTi ACPM

Jdatyvkun npusHaveHi 4ns BUMIPOBaHHSA akTUBHOI NMOTY)XXHOCTI NaHLuorax
3MiHHoro ctpymy 50/600L | BUaadi pesynsraTy BUMIpIOBaHHS Y BUMNAAI
aHanorooro curHany 0 ... 10B. OcobnueicTb LbOro gatyuka - BiH BMi€
BiAPI3HATM CTPYM "XONOCTOro Xoay" BiA aKkTUBHOMO CTPYMY, LLIO JO3BOMSE
Nerko BiAPI3HUTU HaBaHTaXXeHHS Ha Bany ABUryHa Bif HEHaBaHTaXeHoro
CTpyMy ABWUryHa. Hanpwuknag niconunbHuin BepcTart, B skoMy Tpeba
npuranbMoBYyBaTK Nogady po3nury KOnoau, SKLWOo B NpoLeci nonascs
CYYOK i CTpyM yepes npusig nunu 3pic. datunk ACPM BuMiptoe akTUBHUI
CTPyM (2@ haKTMYHO HaBaHTaXXEHHS Ha Bary ABUryHa nNunu), i BUaae Ha
BUXiZ Hanpyry, Wo ynpasnse (y HawoMy npuknagi ue npusig nogadi
KOMnoam) BUKOHABYMM MEXAHI3MOM.
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