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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, UMeHyeMoro aaJiee no Tekcty “TPC-KB-PB-460-220-A”, “npeo6pa3oBaTesb”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

[Ipeo6bpa3oBaTesb IpeJHa3HayeH /[l peryJMpoBaHMs YacTOThl BpalleHUs BaJja
JIBUraTesisl MOCTOSIHHOI'O TOKa NMyTeM BbINPAMJIeHUS Tpex(da3sHOro NepeMeHHOr0 HalpsKeHUs
Y peryJIMpoBaHUs ero JelCcTBYyIOLlero 3HaueHus: Ha 06MOTKe KOps U 0OMOTKe BO30yKJeHHs.
PerynupoBaHue ocyliecTBJseTCA 3a CYeT M3MEHEeHUS yrya 3aJlep>XKW OTIUpPAaHUA CHUJIOBBIX
TUPUCTOPOB.

1.2 Tllpeo6pas3oBaTesib MOXET paboTaTb B pexUMe CTabUIU3aLUKA CKOPOCTU MpPH
NOJAKJIIOUEHHOM  CHUTHajle  OOpaTHOW  CBA3M  OT  TaxoreHepaTtopa. MHHHMaJsbHas
cTabuan3upyeMasl 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU PaBHOMEPHOM Harpyske —
30 06/muH. Ilpu HEeMmoAK/JIOUYEHHOM CHUTHasie 0OpPAaTHOU CBA3U OT TaXOoreHepaTopa YCTPOUCTBO
MMeeT BO3MOXXHOCTb CTabU/IN3MpOBaTh 060poThI o o6paTHOM I/|C fBUTraTe A 1160 paboTaThb
6e3 crabuaM3aluMU CKOpPOCTH. B mociegHeM ciydyae HelesecoO00pa3HO MCIOJIb30BaTh
npeobpasoBaTesib AJs peryJupoBaHUs 4acTOThbl BpauleHUs B AuamnazoHe oT 0 go 10% ot
HOMHMHAJIbHBIX 000POTOB JABUraTesid, TaKk Kak B 3TOM JiUana3oHe CKOPOCTb BpallleHHWs 6yneT
CUJIbHO 3aBUCETDb OT KOJIEGAHUN HAarpy3KH U HANPSHKEHUs CEeTH.

[Ipeo6pasoBaTesib HeJlb3s MCHOJIb30BATh JJS 3JEKTPONUTAHUS €eMKOCTHOM HarpyskH|(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSITOpHas 6aTapes M T.1.) U OPUOOPOB, COJEepKALIUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
obopyZloBaHHe U T.A.). ITO MOXKET NPUBECTHU K BBIXOJY U3 CTPOsI KaK peobpa3oBaTeJis, TaK U
NUMTaeMbIx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY 00OpPYZOBaHHUsI HeCeT
NoTpebHrTe b, a rapaHTUHHbIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJi yNpaBJeHUs MeXaHU3MaMU Mo beMa-
OMyCKaHHUA — MO'bEMHBIX KPaHOB, JIe6€/J0K U T.II.

1.3 PerysupoBaHHe HanpsbKeHUsI HA Harpyske OCyILeCTBJISETCS OJJHOBPEMEHHO IO BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.4 [TIlpeobpa3oBaTesib MOXET NPUMEHATbCS KaK /JAJs pPYy4YHOro peryJupoBaHUs
HanpsPKeHWs Ha Harpyske, JJid 4ero npejHa3HayeHbl KHONKU M NepeMeHHbId pe3nucTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOLIMX CUTHAJIOB MOTYT IPUMEHSATHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThl YCTPOUCTBA MOXHO N0OJaTh KaK BPYUYHYI0 C IOMOLbIO
TyM6Jiepa Ha JIMLIeBOM MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIHE KJIE€MMBI.

Beibop curHazsa ymnpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJISEeTCS MyTeM
NpOrpaMMHUPOBAHUSL.



"3Bezna InexktporHnka” https.//zvezda-el.ru/

1.5 [IIpeo6pasoBarenb
YCTPOUCTBOM. Bce

ABJIdeTCA

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHWYMHE 33/aloliero

CUTHa/Ia, TOKEe Harpy3KH, BbIXOJHOM
IpOrpaMMHUpyeMbIX YCTAaBOK U KOJbl OIIUOOK.

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHMpOBaHUe

O6eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3alliliT MW aBTOAHUAI'HOCTHKH,

YCTPOWCTBA U  CBOEBpEMEHHOe

I/IH(l)OpMI/IpOBaHI/Ie HOTpe6I/ITeJ]H 0 BO3HUKAOIINX HEUCIITPABHOCTAX U UX YIIPpEXKAECHH €.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTuku TPC-KB-PB-460-220-A

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Ja

PeBepc KoHTaKTOpHBIN N0 1]eNX BO30YK/eHUS
PeBepcoM( NpOTUBOBKJIIOYEHUEM IO LeNH
TopmoxkeHnue BO30YKJeHUS1) UK IMHAaMUu4ecKoe( TpebyeTcs

TOPMO3HOM Pe3ucTop)

Cnoco6bl peryJiMpoBaHusl HaNps>KeHUs1

da3oBbIl

BcrnoMoraTesibHOe MUTaHUE [1J1S1 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMuHa/nbHBIN TOK IpeobpasoBaTeis A5
NUTaHUSI OOMOTKH SIKOPS

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3200, 4000 A

HomuHa/IbHBIN TOK Tpeo6pa3oBaTesis AJ1s
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50,80 A

Peryvpyrouun 3jieMeHT

Tupucrtop

Crioco6 cTabuIn3anyy YacTOThI BpallleHUs

10 0OpaTHOM CBSI3U OT TaXOreHepaTopa, Mo
obpaTtHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
HarpysKHu)

MuHUMasbHasA CTaOUIN3UpyeMasi 4acToTa
BpalleHUsi( 10 CUTHaJ/ly OT TaXoreHpaTopa)

30 06/mMuH

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUU
Harpy3KH Ha BaJly ajieKTpoaBuraTess ot 10%

0,2-5% B 3aBUCHMOCTHU OT KO3pPULEeHTa
06paTHOM CBSI3U 10 CKOPOCTH OT

210 90% oT HOMHHAJIbHOU TaxoreHepaTtopa
BpeMs cTabu/M3anuy CKOPOCTH MPU CKAUKe 0.2 cex
HaNps>KeHUs1 CETH UM Harpy3ku Ha 10% ’
Tun cucTeMbl ynpaBJieHUs MukponpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN Pe3UCTOP, KHONIKY MTaHeJs 1
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ynpaBJleHUs

Bxoj ynpaBJsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om

[I1aBHBIM YCK U OCTAHOB

0..25 cexk

Nupaukanuda

KUJIKO-KPUCTA/IJINYECKUU UHAUKATOp 32-
CHMMBOJIbHBIH, 3 cBeTOAMOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAKTbI

2 [IporpamMupyembix pesie 220 B 5 A.

BbixoiHOM curHaJs: “Pa6ora”, “ABapus”,
“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3alllMTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnaHue” gas JdJiIeKTpOHHas
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHAas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEE [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
Cpe/iHeKBaJjpaTUYHOEe 3HAYEHUE) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUE)
TouHOCTb NOAAEPKAaHUS BBIXOJHOTO
HanpshKeHUs B peXKUMe CTabuiu3anuu 2% Un
HanpsKeHUs
BpeMs cTabuim3zanuu BbIXOJHOTO
Hanps>KeHUs MPU CKavyKe HalpsKeHUs CEeTH Ha 2..3 cex
10% B pexxuMe cTaOMJIM3ALUM HAlPSXKEHUs
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yOPaBJSIOUMUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUsa

12 Mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIusl, TpedbyeTcs Ao1. niata RS-485

[l paboThl Npeobpa3oBaTesist HE06X0AMMO JiBa HanpsikeHUd. OlHO HanpsKeHHe Yyepes
TUPHUCTOPBI BBIIPAMJISETCA U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3bIBaeTCsl CUJIOBBIM
HalnpsKeHUEM; Ipyroe Halpsi>KeHHe UCI0JIb3yeT s /IS MUTAHUSL CUCTEMbI YIIPaBJIeHUs — OHO
Ha3blBaeTCs BCIIOMOraTesbHbIM. BcmoMorarteibHOe Hanpsi)KeHUe peKOMeH/AyeTcs oAaBaTh OT
JIMHUU € “UUCThIM” IUTAaHUEM, TO €CTb OT CETEU, B KOTOPbIX OTCYTCTBYIOT UCTOYHUKHU CUTBbHBIX
IIOMeX, TaKHe KaK CBapOYyHble aNnnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTalUU B CJIEAYIOIIUX YCIOBUSX:
A) 3aKpbITble B3pbIBO6€30MaCHbIe TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;
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B) BepxHUi1 IpeJies1 OTHOCUTEJILHOM BJIQXKHOCTH BO3/yxa He 6oJiee 90 % 6e3 KOHeHcaluu
BJIATH;

) atmMocdepHoe gaBseHue oT 84 o 106,7 klla;

) mecto pacnosioxkeHus o0 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U Y/IaPOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOWCTRBO.
BHelHU# BUJ npeobpasoBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

C nmpaBo¥ CTOpPOHBI pa3MellleHa MaHe b yINpaBJeHUS U OpraHbl ynpaBJeHHUs NMHUTAaHUEM
0OMOTKH BO30YXK/JeHHs, mocepe/vHe HKada - MaHeJb YNpaBJeHUs W OpraHbl yIpaBJeHUs
NHMTaHUEM SKOPS.

Ha siu1ieBbIX aHe X pa3MellalTCcs 3J1eMeHThl MHAUKAIUK U yIPaBJIeHHUS:

A) cBeToauoanb! “Pabora”, "B” u "H”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

) Tym6siep "HanpaBsienue”

J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;

E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;

) py4ka BCTpoeHHOro NepeMeHHOI'0 PE3UCTOPA;

3) KHOIKa aBapUHNHOT0 OCTAaHOBA.

BHyTpH mikada pa3MenianTcs:
A) xnemmHuku XT1-XT4;

B) TupucTOpHBIE MOAYJIH;

B) paauaTopbl OXJIKAEHUS;
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[") mnaTel cucTeM ynpaBJ/ieHus;

1) aBTOMaTuueckue BbikatoyaTeand QF1-QF2;
E) aaTynku ToKa

2K) BEHTUIATOPBI OXJIKIEHUS

3) KOHTAKTOPBbI;

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kavecTBe peryJjupymrouiero 3JieMEHTA B YCTPOMCTBE MCHOJIb3YIOTCA TUPHUCTOPHbIE
MOAYJIM, KaXAblM H3 KOTOPBIX COAEPXUT MO JBa TUpUCTOpa. CHJIOBOEe HampsiKeHUe
noJK/Ao4YaeTcsl K kKieMMHOM KoJsoake XT1. Ha siMueBod mnaHenu pasMelieHbl 3J€MeHThI
VH/JWKALUU U ylipaBJeHus. BHelllHHWe poBo/Ja ¥ Kabesu [l NOAKJIIYEeHUs HaNPSXKEHUs CETH,
Harpy3Ku W Iiened ympaBJieHUs] BBOASATCS B IKad Cc HKHEH cTopoHbl. llenu ympaByieHUs U
CUTHaJAM3alM{d TOJKJJIoYalTcd K KiaeMMHHMKaM X1, X2 u X4 CcoOTBETCTBEHHO Ha IjIaTax
ynpaBJieHuS.

PexxuMbl pabOoTEhL
[Ipeo6pasoBaresib B JIIO60M MOMEHT HAaXOAUTCA B OJHOM M3 PEXHUMOB PabOThL. ITH
PEXUMBI IepeYrcieHbl B Tadsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [lossicHeHUe

B 3TOoM pexuMe MMIyJIbChl YIpaBJieHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHWe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaH/Abl “Pabora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOoAUT B
COOTBETCTBYIOLIMK pexuM. Ha wuHAMKaTOpe B IMepBOH CTpOKe
oTobOpakaeTcs HaAnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/JlaHUs

B sToT pexum I[IpeobpasoBaTesip nepexojUT NPHU HAJTUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yHpaBJANOLIAE
MMIYJIbChI, HA Harpyske NpUCYTCTBYeT HampspkeHHWe. Ha uHaukatope
OTOOpaXKaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aJjlaHusl, BBIXOJHON TOK U
HanpspkeHue. B ciayyae mnosiBjieHuss koMaHAabl “Cton” ycTpOMCTBO
nepexoJuT B pexxuM “'OTOBHOCTD .

“Pabora”

B aToT pexxum [Ipeo6pa3oBaTesib NEPEXOAUT MPU PETUCTPALIUU KAKOU-
JIUO60 aBAapUUWHOW CUTyaluu. MMMmyJsbchl yHpaBjeHUsST Ha CHJIOBBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [lpeobpa3oBaTesib  MOXeET
aBTOMaTUYeCcKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBHCUMOCTHU OT BH/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBaHHbBIX
HacTpoeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y NMOSCHSIOIAsg HAAIKUCh

PexxuM mnpeaHasHayeH [/l 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpPOB U COXpPaHEHUsI UX B NaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTh KHOMKY
“IIporp.” ¢ nmepeaHei maHenu. Takxke B pexxum “[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
NoJlayyd TNUTAHUsS JJId CUCTeMbl ynpaBJjieHUs( KoOrja Ha JUCIJIee

“IIporpammupoBaHue”

7
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oTOOpaXkaeTcs Ha3BaHUeE TEKYILEN MO/Jie/id peobpa3oBaTesis).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
Tekyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KonctpyktuBHo [Ipeo6pasoBaTesib BBINOJHEH B BHUJE MeTa/JINYeCKOTO HAaBECHOI'O WJIHU
HanoJsibHOro mkada. Ha mepejHeldl maHesM MMeEITCA OpraHbl YIpaBJeHUS U HWHJAUKALUY,
nepevyucieHHble B Tab/uLe 3.2

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasJjienus uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUHU KoMMyTanusa cui0BOro Hanpsi>XeHus
BbIKJIto4aTe b QF1
ABTOMaTU4YECKUH 3amuTa Leneu ynpaBJieHUud

BbIKJIIO4YaTe b QF2

Csetoauopn “Pabora”

['oput B pexxume “Pabota”

Csetoguon “B”

WHuKalus HanpaBJeHUs BpalleHus "Bnepen”

Csetoguopn “H”

Wuaukauusa HanpaBJ/ieHus BpauieHus: "Hazag”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HAYEHMUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3ucTOp | YnpaBJieHUe BbIXOHBIM HaNPS)KEHHUEM B pyYHOM PeXUMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

Tym6sep “HanpaBiienue”

[T M3MeHeHUs HaNpaBJIeHUs] BpallleHUs JBUTraTesisi B PyYHOM
pexume

KHonka “IIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMWH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>" Jl/1s1 yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJTUYHUHbBI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe [ HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUsl IpHU
OTKJIIDYeHHEe” BO3HUKHOBEHHU aBapUHWHOW CUTYaLUH.

3.4 Ha3zHayeHHWe KJIeMM KJeMMHbIX KoJoa0oK XT1-XT2, X1, X4, X5 npuBeseHO B TabJuIle
3.3. KnemmHblie kosi04ku X1 1 X4 pa3MeljaloTcs Ha IJjiaTe ynpaBJjeHus, X5 — njiaTe aHaJ0r0BOTO

BbIBO/iA.

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HazHaueHue
KneMMHuK llenb
KJIEMMBbI
XT1 1 A ®a3za A nuraroniey ceTu
XT1 2 B ®a3a B nuramwuei cetu
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XT1 3 C ®a3za C nuTawliuey cetu
XT2 1 +Us Jns coefnHeHus c 06MoTKo# sikopsi( Beixoa “nutoc”)
XT2 2 -Usa Jist coenHeHus ¢ 06MoTKoM sikops( Beixon “mMunyc”)
XT3 1 +UB st coeuHeHMs C 06MOTKOM Bo36yxaeHus1( Boixos “nuroc”)
XT3 2 -UB Jns coefuHeHus c 06MOTKOM Bo36yxaeHus( Boixon “mMunyc”)
XT4 1 Tr+ 1 NoK/II0YeHUd TaxoreHepaTopa
XT4 2 Tr- J1d noAKJ/I0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHET0 IepeMeHHOT0
pesucTopa
X1 2 Uynp | [lig nogayu aHasiorosoro curiasa 0..10 B
X1 3 Ilynp | /lnsg nogavyu aHanoroBoro curdaja 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6uiuii A/11 aHAJIOTOBOTO CUTHAJIa YIPaBJIEHUS
X1 6 JiN/ J1d moa4y CUrHajia AYMCTAaHIMOHHOIO yIIpaBJeHUs
X1 7 GND | O6mu#
X2 6 B/H [ IUCTaHLIMOHHOTO U3MEHEHUS HallpaBJIeHUs BpallleHUs
JIBUraTesis
X2 7 GND | O6mu#
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro nporpaMMHUpyeMoro
pene
O6muit | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMasnibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa3oMKHYTBIM KOHTAKT 2-r0 NIPpOrpaMMUPyEMOTO
pene
06t | OGIMHA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
X4 5 po
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmasnbHO-pa3oMKHYTbIM KOHTAKT 3-r0 NPpOrpaMMUPyEMOTro
pene
06yt | O6IMHA KOHTAKT 3-TO MPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 HopMasnibHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO

peJsie

Pesie 3, pasMelleHHOoe Ha IJaTe ynpaBJieHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBAHO /iJ1g I0JJa4X CUTHaJIa 6JIOKUPOBKU IPY IOTEPHU M0J1s1 BO30OYXAEHHUS.

3.5 Bbi6op crnoco6a nojiayy KoMaH/g
C nomompbi ¢yHKMM F1 3amaeTcs BapuaHT yIpaBJeHHsT 3alMyCKOM - MECTHOE,

JUCTaHIIMOHHOEe WJH o RS-485.

[Ipy BbIGOpe MecTHoro ymnpaBjeHUss F1=0 komaHza paboTa nozaeTcsa INepeBOJOM
pPYKOSAITKM TyMmbOJsiepa "Pabota” B mosiokeHue “Bkus”, a HampaB/ieHHWe BpallleHUsl 3aJaeTcs
TyMmb6s1epom "HanpaBsieHnue”.

[Ipy BbpIGOpe AMCTAHLMOHHOrO ynpaBsieHUs F1l=1 [ONOJHUTENBHO HYXHO YYUTHIBAaThb
3HavyeHue pyHkuuu F10 "ynpaBsieHue peBepcom”:
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Ecau F10=0, To kxomanga “Pabora” mopaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOH
KoJIoAKHU X1 Ha MJjaTe ynpaBJieHHs, a 3aMblKaHUEM WJIM Pa3MbIKaHUEM KJIeMM 6 U 7 KJIeMMHOU
KOJIOJAKY X2 MeHsIeTCs HallpaBJieHUEe BpalleHUsl.

Ecau xe F10=1, To npu 3aMblKaHUU KJIeMM 6 U 7 KJIeMMHOW KoJsioaku X1 mopaetcsd
KoMaH/la "PaboTa” U HaUMHAaeTCs BpallleHHe Brepe/, a MPY 3aMblKaHUU KJeMM 6 U 7 KJIEMMHOU
KooKW X2 mojaeTcss KoMmaHZa "PaboTa” M HauMHaeTcs BpalieHue Hasaja. Komanae "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060UX KJIeMMHbIX KooK X1 u X2 maThl
yIpaBJieHHS.

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, eciu
F1=2.

3.6 Br160op 3azato11ero curyuasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsiXKeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHonkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

[') BHEUIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JUCIJIee B IPOLeHTaX OT MaKCHMaJIbHOI0, BOJIbTaX MM aMmIiepax, HanpuMep U3=70%, U3=50
B, 13=30 A.

Takxxe curHas 3alaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HJM BCIOMOraTe/bHOIO
HamnpsDKeHUs1  ompejiesisieTcsd  3HayeHMeM  QYHKUMKM  HOBTOPHOro  BK/YeHUus  F3,
yCTaHaBJIMBAEMOT0 NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH ypoOBeHb, ecJd OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpshKeHUs JJIMJICS MeHee [IBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHrne 06 ounbke. B TakoM nosioxeHuu [IpeobpasoBaTesib 3a6JI0KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YTOObI ero pa36JIOKMPOBaTh, HY»KHO MMoJaTh KoMaHAy “Ctomn”,
nocJjie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

10
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMOro peJie

Ha ki1eMMHy10 KoJ104KY X4 MmaThl ypaBJeHUsI BbIIPSAMUTEJSI 0OMOTKHU SIKOPS1 BbIBE/IEHbI
KOHTaKTbl IporpamMMmupyeMoro peJse. B 3aBUcMMOCTH OT 3HaueHUs1 GyHKUUHU F4( cM. nyHKT 7)
pesie MOryT ObITb HEAKTUBHBIMU HJIU BBINOJHATH QYHKIHIO CUTHAJIM3ATOpa CJEAYIOUUX
COOBITHI:

A) [Ipeo6pasoBaTesib HAXOAUTCS B pexkuMe “'0OTOBHOCTD;

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pazoBaTeib HAXOAUTCS B pexkxuMe “ABapus’”.

[) JuHaMuyeckoe TOpMoKeHHe. KOHTaKTbl peJie HCNOJb3YKOTCH [J1 KOMMYTAllUU
CUJIOBOTO KOHTAKTOPA, NOAK/I0YaI0Iero TOpMO3HOM pe3nucTop K 0OMOTKe SKOPH.

KoHTakThl IporpaMMUpyeMoro peje MoxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

Pesie 3, pasMelleHHoe Ha NJaTe ynpaBJeHHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBaHO /i/1g I0JJa4YX CUTHaJa 6JIOKUPOBKU IIPY NOTepe N0J1s1 BO30YXKAEeHHUs.

Pesie 3 nmyaThl ynpaB/ieHHUs BbINPSAMUTENEM 0OMOTKHU IKOpsS NpeJHa3HauyeHo JJis 0Ja4u
CUTrHaJia 6JIOKUPOBKH paboThl BbINPSIMUTEJISI 0OMOTKH BO30Y:XKJeHHUS BO BpeMs peBepca.

Pese 2 mnuiaTel ynpaBJjieHUsi BbIIPSIMUTENEM OOMOTKM SKOpS NpeJHasHayeHo [Jis
yIpaBJleHUs peBePCHBIMU KOHTAKTOPaMH.

3.9 [11aBHBIV MYCK U OCTAHOB

[IpuMmeHeHUe (QYHKLUUM IJIaBHOTO MyCKa W BBIKJKYEHUS MO3BOJAKT NpPeJoTBPAaTUTh
CKauK{ HalpshKeHUs CeTH, 00YyCJ0BJIeHHble Pe3KUM HabpocoM M COPOCOM HAarpyskH, a TaKxkKe
YMEHBLINTD NyCKOBble TOKU. BpeMeHa nJ1laBHOr0 MycKa ¥ BbIKJIIOYEHUS 33/1al0TCSA B IIpeJiesiaX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHkyui F11 u F12 ( cMm. nyHKT 7).

3.10 HyokHUY ¥ BEPXHUU NIpeJieibl peryJIupoBaHUs

HwxHul U BepxXHUM TMpenesibl pPeEryJUpoBaHUS COOTBETCTBYIOT MHUHUMAJbHOMY U
MaKCUMaJIbHOMY 3HAY€HUIO0 YNpPaBJSIOUIET0 CUTHaJa. YCTAaHOBKA 3THUX 3HAYEHUW IMO3BOJISIET
YCTAaHOBUTb TpaHUIbl JAuana3oHa, B KOTOPOM Oy/leT BEeCTUCb peryJMpoBaHHUE BBIXOJHOTO
HalpshKeHUs1 B NpPOILEeHTax OT HOMHHa/JbHOro. Ec/M yCTaHOBUTBH 3HauyeHUE [Jisd HUXKHEro
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npegesa paBHbIM 0%, a a1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCUMaJIbHOTO.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHue 3HAaYEeHUI HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i ¢a3oBoro MeTo/a
ocylecTBJsIeTcs nporpaMmMmupoBaHveM ¢yHkiui F15 u F16; ( cM. nyHKT 7). C MmoMOIIbIO
¢yHKMU F16 M0OXXKHO OrpaHUYUTh BBIXOJJHOE HaNpsiXKeHU e PEeryisiTopa BO BCEX PeKHUMaX.

3.11 Pex<uM orpaHUYeHUA TOKA

[IpeobpasoBaTesb MOXKeT paboTaTb B peXUMe OrpaHUYeHUs] TOKa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIMSA N03BOJISET
TOYHO OrpaHHUYUBATHb IMYCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUSA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuua
BKJIIOYaeTCcd M OTKJIIOYaeTcd IporpaMMHUpoBaHMeM ycraBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTtaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe orpaHUYMBaeTCs BeJMYMHA MTOCTOSSHHOM COCTaBJstoLlel Toka skops Isa(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.12 PexkuM cTabUIN3AMU TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpS Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuavsanyu Toka - 2% OT HOMMHAJIbHOTO TOKa peryJsiTopa, BpeMs CTabuJU3alUu TOKa NpU
CKauyke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHan 3ajjaHusi oToOpakaeTcsl B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkaMu F21 u F22(
CM. IyHKT 7).

B 3TOM pexxnMe cTabUIU3MpyeTcs BeJIMYUHA NOCTOSIHHOM COCTaBJIAKOLIEN ToOKa AKops Is(
He cpeJiHeKBaJipaTU4HOe Irms).

3.13 PexKUM OorpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTe/ib MOXET pabOTaTh B peXHMe OrpaHUYEHUs HAMNpPsHKEHHs, B KOTOPOM

cucTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BBIXOZHOE HaIpshKeHUWe Ha 0OMOTKe SIKOpSl He NPeBBbICUJIO 3aZlaHHOe
3HadyeHHe. DyHKLUUA BKJ/IIOYAETCHd U OTKJ/YaeTCs NMporpaMMupoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Hanpsi>keHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

[l 6osiee TOYHOrO OTpaHHUYEHMUs] HANpPsDKeHUsA CAyKUT GyHkuuu F36, ¢ momouibio
KOTOPOM 3a/iaeTcsl BeJIMYMHA aKTUBHOT'O CONPOTUBJIEHUS KabeJbHOM JIMHUM U 0OMOTKHU AIKOPS.
C nomowpH 3THUX JAHHBIX MPOU3BOAMUTCA BbIUMCJIEHHE BeJWYMHbl HanpsxeHusa IR
KOMIIeHCal|UU NaJieHUs HallpsKeHUs:

Ur =Irms *(Rk + Ra), rae

Irms - cpejHekBaZpaTU4YHOe 3HadYeHHe TokKa, Rk+Ra - cymMMmapHoe comnpoTuB/eHue
KabeJIbHOW JIMHUK U 0OMOTKHU fIKops. CucTeMa ynpaBJieHUs peryJasaTopa BbIYUC/SAET BeJUYHUHY
UIR M KOppEKTHUPYET BbIXOJHOE HANPXKEHHUeE C ee yYEeTOM.

3.14 PexxyM CcTabW/IM3allMU HaNpPsHKEHUs, cTabuau3aunusd CKOpocTU 1o obpatHou 3/C
JABUTaTess

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKEeHHs, B KOTOPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiiollee BO3JeUCTBUE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4TOObl NOAJEepPKUBaTh HaNpsXKeHUe Ha 0OMOTKe SIKOpsl Ha 3a/laHHOM YpPOBHe.
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ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMUHAJIBHOTO HAMpsKeHUsl CeTH, BpeMs
CTabuM3alMu NpU CKauke ceTeBoro HampsbkeHus Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpaxkaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJIOYaeTCAd UM OTK/INOYAETCH
nporpaMMyMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MUHUMaJbHOTO U MaKCMMaJbHOTO
HanpspKeHUM 3ajaetcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6os1ee TOYHOM CTAaOUIM3ALMK HANPSXKeHUs He06X0AMMO BBECTU 3HauYeHUe QYyHKIUU
F36, 3azamo1eil cyMMapHOe CONMPOTUBJIEHUE KaOeJbHOW JIMHUU OT PeryJsaTopa 0 ABUraTess U
0OMOTKHU sIKOpS. MiMes 3TU AaHHbIe PeryJsTop BblYMCAseT 3HaueHHe IR KoMIeHcanuy najeHus
HalnpshKeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JleKTponpHBOJa HU3BECTHO, YTO
CKOpOCTb BpallleHUA BaJsla ABUTaTeJIl BBIYUCIALTCH:

n = (Uga - [a*Ra) /K,

rae Us - HanpsikeHUe Ha 0OMOTKe sKops, [ — Tok 06MOTKM sikopsl, Ra - conpoTuBieHue
0O6MOTKHU fIKOpS, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUs BUJHO, YTO €CJIU
IPOM3BECTHU KOMIIEHCALUI0 MaJleHUusl HalpshKeHWs Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
Jl00aBJIATDH K K HANPSXKEHUIO AKOps BeJIMuuHy [9*Rs, To popmMysia npuobpeTeT BUA:

n = Usa/k,
TO €CTh NpPH 3aJlaHHOM 3HayeHUHU Usl yacToTa BpallleHUs] OCTAaeTCcsl HEU3MEHHOM, TaK Kak
KOHCTPYKTUBHBIH  K03dPUIMEeHT K - BeJMYMHA TOCTOSIHHAsA JJis  KOHKPETHOTO

3JIeKTPO/iBUTaTeJIS.

TakuM 06pa3oM, UCNOJIb3YSl PEKUM CTAOUIM3AMU HANpPsHKEHUs U 3a/jaB BeqnduHy F36,
TEeopeTHUYeCKM MOXKHO CTaOW/IM3UMpOBaThb 4YacCTOTy BpallleHUs Baja MPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuaulanued no obpatHoul 3/C aBuraress.
[IpakTUYeCcKH e TaKo! MeTo/ CTabUIN3ali UMeeT MeHblllee GbICTPOJEeUCTBUE U TOYHOCTD 110
CPaBHEHHUIO C METO/IOM CTAaOUJIM3aLMKY 110 0OPAaTHOM CBAA3U OT TaxoreHepaTopa, HO MOXeT GbITh
BIIOJIHE IpUEMJIEM /IJIs pABHOMEPHOM HArpy3KH, NOKasblBasi TOUHOCTb 1-5%.

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeo6pasoBaTesib MOXKET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKAa C OJHOBPEMEHHBIM
OrpaHHWYeHUEM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKH SIKOpS Ha 33/laHHOM YpOBHE, OJJHOBPEMEHHO C 3THM He J[OMycKas MpeBbllleHUs
YCTaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTKJIYAETCs NporpaMMupoBaHUeM ycTaBku F17=5, BeJIMUMHA
MUHUMMaJIbHOTO U MaKCUMaJIbHOTO TOKa 3ajaeTrcd ycraBkamMu F21 u F22, makcuMasibHad
BeJIMUMHA HanpsikeHUs — pyHkuuend F19( cM. nyHKT 7).

B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA MOCTOSIHHOW COCTaBJIAOLIEeN Toka sskops [s(
He cpeaHekBajpaThuyHoe Irms). [Ipy orpaHWyYeHHWH HANpPSKEHUs YYUTBHIBAETCS aAKTHUBHOE
conpoTuBJieHus1 Ra + Rkabesns, 3ajaBaemMoe pyHkuuen F36.

3.16 PexxuM cTabUIM3aIMY HANPSXKEHUs C OTPaHUYeHHUEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEHUS C
OZITHOBPEMEHHBIM OrpaHWYEHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATHU4YeCKH
M3MeHsAeT yNnpaBJsiollee BO3JelCTBUe HA TUPUCTOPBI TaKMM 06pa3oM, YTOOLI MO/ lepKUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He JOoIycKas
IpeBbIlIeHMs YCTaBKU N0 TOKy. CHUrHaJ/ 3afiaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
B. ®yHKIMS BK/IOYAETCS M OTKJKYAETCS NporpaMMupoBaHueM ycTaBkU F17=6, BesanuuHa
MHHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cMm. myHKT 7).

3azaB BesMunHOU F36 compoTuB/eHHSI 0OMOTKH SIKOpS M KabeJbHOW JIMHUM, B 3TOM
pexuMe MOKHO JJ0OUTbCA CTaOM/IM3aLUKM YacTOThI BpallleHUs Basa( cM. Bbille 1. 3.14)
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B 3TOM pexxrMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsoLled Toka Akopsa Id(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.17 PexuM orpaHUYeHUA CKOPOCTHU

[Ipeo6pa3oBaTesb MOXXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa ylpaBJieHUsl aBTOMAaTUYeCKH HU3MeHseT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HayeHUue. DyHK1us
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCUMaJbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUN CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexXMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3SM OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas ABurartess. CUrHaul
3a/laHUS Ha AucCIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=800 06/MuH. HxxHui
Y BEPXHUU NpeJies peryJIUpoBKU 060poTOB 3agaeTcsd GyHkuusaMU F31 u F32( cMm. nyHKT 7).

JlJ1s1 IpaBUJIbHOM paboThl U MHAMKALMU B peXKUMax CTabUIM3aL U CKOPOCTH HEOOX0AMMO:

- aKTUBUpOBATh HHJAMKALMIO OOOPOTOB Ha JAMUCIJIee, AJ 4Yero HYXXHO YCTaHOBHUTH
3HaueHue F23=0;

- ¢yHkuuel F24 ycTaHOBUTb KOppEeKTHOe 3HayeHUe 4ucaa MB/06, cooTBeTcTBylollee
KOHKPETHOMY TaxoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AWanasoH [Jis CMrHasa ¢ TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJIWBaTb [Jisi HU3KOrO
YPOBHS CUTHaJIa ¢ TaxoreHepartopa. CjiefyeT y4ecTb, YTO BbiOpaB Auana3oH 0..30 B, Hy>kHO ObITb
yBEpPEeHHBbIM, UTO CUTHaJ 06paTHOM CBsA3M He npeBblicuT 30 B, MHaue npousoiieT HachbllleHHe
CUTHaJ/Ia U CUCTeMa yNnpaBJieHUs MOXeT BblIaTh MaKCUMaJIbHOe Halpsh>KeHHWe Ha BbIXOJe, 1ocjie
4ero BaJl BUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHS.

PexxuM cTabuiavsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjgsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxXxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPU 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/JIeMCTBUS HAa TUPHUCTOPBI BBIYMCAAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUYecKOH
CKOPOCTBIO( BeJIMUMHA PAcCOIIacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
Kn. U3 aToro npuHuuna cjieayet, 4To GpakTU4ecKass CKOPOCTb OyZeT BCerja HEMHOI'O MeHblle
3a/laHHOM, MOTOMY YTO Pa3HOCTb paccorjiacoBaHus( cTaTH4yeckasl OIIMOKa) He MOXeT ObIThb
PaBHOM HYJIIO.

Koadpouuuent nponopyuoHanbHoctu Kn 3aaetca pynkuueit F34. Bearnuuna Kn 3agaetca
B npejenax oT 1 o 50, 3aBojckas ycTtaBka paBHa 10. YeM OGosbiie koadpduipeHT K, Tem
cTabu/bHee CKOPOCTh BpallleHUs U KecTye MeXaHu4yecKasl XapaKTepUCTUKaA 3JIeKTpOJBUTraTe .
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTUYeCKH OTCYTCTBYeT, MeXxaHHW4YecKasl XxapaKTepUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
30. UpesmepHo BbICOKMH K03dPuiueHT Kn MoxeT NpUBeCTH K HeCcTabuabHOW paboTe
JIBUATATeJIA.
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n, 06/MuH

F34=20
F34=10

F34=5

F34=1

» M, H*Mm

Pucynok 3.3 Mexanuueckasi XapakTepHCTHUKa B 3aBUCHMOCTH OT Belnn4yrHa K03 duuuenta F34

Tak e g 3TOro pexuMa HUMeeTCsd BO3MOXHOCTb HACTPOMKH WHTErpaJibHOW W
JuddepeHIHaTbHON COCTABJISIOINIEN.

WHTerpasbHasg  cocTaBjfwollasg  NpejHa3HayeHa  JJid  [MOBBILIEHUS  TOYHOCTHU
peryJMpoBaHusl M KOMIIEHCAallUM Pa3HOCTH paccorjacoBaHud. /Jlig 3Toro uMeeTrca [iBe
HacTpoulku: F42 - ko3dpoduuumeHT HHTerpasibHOM cocTaBaswuied u F43 - penbtra A
VHTErpajibHOU  COCTABJIAIOLLEN. BesuunHa pgesnbra F43  onpegenseT  BeJIMYMHY
paccorjiacoBaHus( CTaTU4YeCKyl OIIMOKY), K KOTOpPOH OyAeT CTPEMHUTbCA YCTPOUCTBO,
HanpuMep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HayeHWE paBHOE HYJIIO, TO U BeJUYUHA
paccorJjilacoBaHus O6yZieT paBHOW HYJIIO U CKOPOCTb BpallleHUs OyJeT CTPEMUTHCS K 3aJlaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCKyl OIIMOKy, 4yeM OoJsblie F42, Tem 3TO OyAeT MNpoucxoAuTb ObicTpee. Ilpu
He0OOCHOBAaHHO BbICOKOM 3HayeHUH F42 MoXeT MOSBUTBLCA KoJiebaTeabHOCThb. [lpu F42=0
WMHTerpaJ/ibHas COCTaBJAI0IasA HeaKTUBHa.

4 n, o6/MuH

—
—

p M, H*M
PucyHok 3.4 BavsiHve UHTerpaJibHOM COCTaBJIAIOIIEN HA CTAOMIN3AlMI0 CKOPOCTH
JAunddepeHnyanbHas cocTaBagwoLas NpeJHa3HadyeHa /i pe3KOro U3MeHeHUs BhIXOJAHOTO

HaNpsDKeHUs YCTPOUCTBA MPHU CKAYKOOOPAa3HOM HM3MEHEHWH Harpy3Kd Ha BaJly U CKOPOCTHU
BpalleHUs1 JBuratess. He pekoMeHAyeTcsd MNOJKJIIOYAaTh 3Ty OGYHKLUIO 6e3 peasibHOU
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Heob6xoauMocTU. PyHKUUS HacTpauBaeTcsa Koapdunuentamu F44 u F45. Beninuuna genbta F45
ompejiesisieT NPU KAaKOM CHIKEHHH CKOPOCTH HayHeT JeWcTBoBaTh AuddepeHnHaNbHAsA
coctaBJsgwias. Hanpumep, eciu 3agaHo F45=100 06/MuH U ckopocTb 3a7ilaHus n3=500 06/MuH,
To AuddepeHHaNbHAs COCTABJSAWILAS OYAeT aKTUBUPYETCS TOJIbKO IpPU MpoBaJie CKOPOCTH
Hmke 3HadyeHUs1 500-100= 400 o6/mMuH. Eciu ke HA060POT UJET Pe3KUM cOpoC HAarpy3kKd U
NOJICKOK CKOPOCTHU BpalleHus, To AuddepeHlMasibHas COCTABJSOIAA Pe3KO yMeHbLIaeT
BBIXOZIHOE HampspKeHUe NMpu n>n3. COOTBETCTBEHHO B 3TOM NpUMepe MPU CKOPOCTH Nh, paBHOE
500 o6/MuH >n>400 06/mMuH auddepeHHaTbHASA COCTABJAWINAs paboTaTb OHa He Oy/eT.
Koadpouuuent F45 onpenesisieT pe3KoCcTh CKauka BbIXOJHOTO HaNpsiKeHHUS, 4eM KO3PpPULIMEHT
F45 Bhlllle, TeM U BBIXO/JHOE HaNpsiXKeHUe pe3ye MeHsIeTCs.

Jns  pedictBua  auddepeHUMaNbHOM  COCTaBJSIOIee HeOOXOJUMO yCTaHABJIUBATh
IJIABHOCTh XoZa ¢yHKuu F97=0, mHavye NMJIAaBHOCTH HHAue BBIXOJHOE HANpsDKeHUe 6yaeM
MEHSITbCSl He CKAa4KOM, a IJIaBHO, YTO CUJIbHO CHMXaeT 3 PeKTUBHOCTb 3TON yHKIUU. Takke
JerictBue nuddepeHMaNbHON COCTaBSOIEN OyeT ciabee BbIpaXkeHo, ecau cTouT F18=0 nau
F18=1 -o4yeHb MeJJIeHHO WJM MeJJIEHHO, YTO CBS3aHO C 6oJiee MeJJIeHHbIM H3MeEpPEHUEM
CKOPOCTH.

B pszpe ciydaeB MOXeT ObITb I1[eJ1eCO06pPA3HbIM OTPAHUYHUTDH BbIXOJHOE HaINpsKEeHHe
¢ynkuuei F16 s npeloTBpallleHUs1 Ype3MePHbIX PbIBKOB M YCUJIMHM Ha BaJly iBUTaTeJs.
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n, o6/MuH

Tonbko nponopumnoHanbHas
cocCTaBndowas

lMponopunoHanbHasa n HTerpanbHas
CcocTasnsatwouimne

\ / /\ lMponopunoHanbHasa n
anddepeHumanbHasa cocTaBnsaoLwmne

MponopumnoHansHas, nHTerparnsHas u
andpdbepeHumanbHas coctaensaioLme

Harpy3ska Ha
Bany

A B

» T, cek

Pucynok 3.5 Xapakrep nepexoAaHbIX MPOLECCOB MPH PA3IUIHBIX HACTPOMKAX
[Ipumep HacTpouku [IU/[-perynsaTopa npruBesieH B MyHKTe 6.

3.19 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHUEM TOKA AKOPS

PexxuM BkJIlOYaeTcsl yCTaHOBKOW ¢yHKuueirl F17 3HauveHuss, paBHoro 9. AHajoruydeH
pexuMy CTabu/IM3alMM CKOPOCTH U HAacTpaWBaeTcs TeMU ke PYHKUUAMU( CM. Bbllle), HO IpHU
3TOM /IOTIOJIHUTE/NIbHO OrPaHUYMBAET TOK OOMOTKH SKOPsI B COOTBETCTBUHU CO 3HaYeHHEM TOKa
ycTaBkH lycT, 3azlanHoro ¢yHkuuen F22. CkopocTbh orpaHUYeHUs1 TOKA peryaupyetcs QyHKIMen
F18( cM. cieayoOmui NyHKT HUXKe).

Ecnu Tok 06MoTkHU sikops [19<0,95 IycT, To ycTpoiicTBO paboTaeT B pexkMMe CTabUIU3alun
CKOPOCTHU. B ciiydae npeBbIleHHs] TOKa 0OMOTKU IKOps1 Ha 5% Bblllle 3HaueHUd ycTaBku F22( Ia
> 1,05 Iyct) ycTpoHcTBO OyZeT CHMXKATb BBIXOZHOE HaNpsKeHUe U CKOPOCThb, CTPEMSCh K
3HavyeHu1o Toka sfkops 0,95 Iyct < Ia < 1,05 Iyct. Ilpu cHuxenuu toka I1<0,95 lyct peryastop
BHOBb I€pexXoJUT B PEXUM CTAaOW/IM3aLMM CKOPOCTU M IIJIABHO YyBeJWYMBAET 4YacTOTY
BpaueHus. [1aBHOCTE Habopa CKOPOCTH Tak e peryJupyetcs GyHkureit F18.
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B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLeN Toka skops Is(
He cpeJlHEKBa/ipaTU4yHOe Irms).

B aToM pexume wuHTerpaibHasg F42 u pguddepenHnuanvHas F44 cocraBasoime
HEaKTHBHBI U He BJIMSIOT Ha MPOLECChI PETYJIMPOBAHUSA CKOPOCTH.

3.20 YcTaHOBKA CKOPOCTHU OrPAHUYEHUd U CTAOUNIU3AUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OorpaHuYeHMs) 3aZlaHHbIX BeJIMYMH C noMouipio ¢yHkuuu F18. B pexumax crabuausaunuu
CKOpPOCTHU ee 3HayeHUe ompejiessieT BpeMs peakLiMM Ha M3MeHeHHUe ckopocTd. PyHkuusa F18,
MOeT NIPUHUMATb 3HAYEeHHUS:

- 0 - oueHb MejyeHHas. CKOpOCTb CTabUJIM3aLMU WJIM OTPpaHUYEHHUS] MaKCUMaJbHO
MeJJIeHHas, IpU 3TOM [JOCTUraeTcl HaWboJibllasg TOYHOCTb CTaOWIM3aluMU. TOYHOCTH
CTabWIN3alMd HaNpsDKeHUs WM Toka — 1% OT HOMMHA/JIbHOTO HaNpshKeHUsl CeTH, BpeMs
CTabWIM3allMM IPU CKauyKe CeTeBOro HanpsiXKeHus UM Harpy3ku Ha 10% - 5..7 cek;

- 1 - MmepsieHHasa. CKOpOCTb CTabOMJIM3aL UM UM OTPaHUYEHUSl MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3aluM. TOYHOCTb CTAOU/IM3ALUHU
HanpshKeHUs WM Toka - 1% OT HOMHHAJIbHOTO HaNpsKeHUs CeTH, BpeMs CTabuJIM3aluu NpU
CKa4Ke CeTeBOT0 HaNpsXKeHUA UM Harpysku Ha 10% - 8..10 cek;

- 2 - cpegHsaa. CkoOpoCcTb CTabW/IM3allUM WJIM OrFpaHUYeHUs CpejAHsAsd, NPU 3ITOM
JlOCTUTraeTcsl CpesHAsA TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa - 2-3% OT HOMHMHAJIbHOTO HaNpsXKeHUsl CETH, BpeMsl CTabUIN3al MU IPU CKayKe CeTeBOro
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 3 - obicTpas. CKOPOCTh CTaOUIN3ALMU UM OTPAaHUYEHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasd. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKEHUS CeTH, BpeMs CTAOW/IM3allMU NPU CKayKe CeTeBOr0 HampshKeHUs
uay Harpysku Ha 10% - 2.3 cek, BO3MOXHO IepeperyjupoBaHue( Kosie6aHHS) BBIXOJHOMN
BeJIMYMHBI;

- 4 - ouyeHb ObIcTpas. CKOPOCTh CTAOUIM3ALUN WM OTPAaHUYEHUsI ObICTpasi, IPU I3TOM
TOYHOCTb CTAaOW/IM3alUM HU3KasA. TOYHOCTb CTAbMIM3alMU HaNps>KeHUs WK Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTAOW/IM3allMyi NMPU CKayKe CeTeBOr0 HalpshKeHUs
iy Harpyskud Ha 10% - 1.2 cek, BO3MOXHO IepeperyjupoBaHue( Kosie6aHHs) BBIXOJHOHN
BEJINYHHBI.

3.21 TopMoxkeHHe ABUTATE]S
Topmoxkenue pBurartens 3ajaetca ¢ynkuusamu F25, F26, F27, F37 u F38. Lukxa

TOPMOXKeHHS U300paKeH Ha pUCYHKe 3.3.

Jl1s1 6oJiee GBICTPOro TOPMOXKEHUsI HEOOX0MMO yCTaHABJWBATh MUHUMAJbHOE 3HaUYeHHe
BpeMeHu ¢yHKIMM F12 nyiaBHOro ocraHoBa. JJIMTE/NbHOCTh TOPMOXKEHUs orpaHuyeHa 25-30
CeKYH/, BO BCeX pexuMax.

Crioco6 TOpMOKEeHUS 3aBUCUT OT 3HaYeHUs OT 3Ha4eHUsA GyHKuuu F25:

- F25=0 - HeT TopMOXKeHUs, Bas IBUTaTe/b OCTAHABJIMBAETCS CBOOOJHBIM BbIOETOM;

- F25=1 - TopMoO)XeHMe NPOTHUBOBK/IIOYEHHEM B OQYHKLMHU CKOPOCTH, TO €CTb NyTeM
M3MeHeHHS NOJIAPHOCTU HaNpsihKeHUs BO30OYXJeHUs U IMOYTU OJHOBPeMEHHOM mojaye Ha
06MOTKy sikopsa HanpspkeHus UtopM( 3amaetca ¢yHkuued F27), KOHTposMpyss NpU 3TOM
CKOpPOCTb BpallleHWs BaJla [0 CUTHa/lly OT TaxoreHeparopa. Ilocse JocTuxKeHUA CKOPOCTH
BpallleHHsl BeJIMYUHBI N OTCEYKH, onpejiessseMoil pyHkiyen F38, HanpsikeHue ¢ 00MOTKU KOS
cHuMaeTcs( ecav F37=1) uau njiaBHO yMeHblIaeTcsd A0 HyJs B TedeHHe 0,5 cek( foTopMoKeHHE
F37=0). Luka TopMoOkeHUs NPOTUBOBKJ/IIOYEHUEM MTOKA3aH Ha pUCyHKe 3.3

18



"3Bezna InexktporHnka” https.//zvezda-el.ru/

AUﬂ

[BuratenbHbin
pPEXMM

OOTOPMOXeHne

TOPMO3HOW PEXNM

|
|
| + -
Utopm l I :
o _: :
Us ' |
A : I
| |
| |
| |
| I
| |
|
|
TOPMO3HOW PEXUM :
: >
|
| |
| |
T
i |
n, o6/MuH ! |
A : I
|
! |
I
|
|
|
|
|
|
|
|
I
|
N OTCEYKN >

PucyHok 3.3 LJuk/s TOpMOKeHUs NPOTUBOBK/IOUYEeHUEM ( peBepcoM)

BesiuMHa CKOPOCTH OTCEUKM peryaupyetcs B npegesax oT 50 go 500 06/MuH ¢yHKIHEN
F38. CauiikoM BbICOKOE 3HAaYeHHUE OTCEYKH MPUBOJAUT K HeJOTOPMOXKeHHIO( Basl MPOJI0KAeT
BpallaThCsl), a CAMIIKOM HHU3KOe 3HayeHUe HAaobopoT — NnepeTopMOoXKeHHI0( BpalleHUIo Bajla B
00paTHYIO0 CTOPOHY, YTO MOXKeT ObITb P UHTEHCUBHOM TOPMOXKEHHUU.

- F25 = 2- TopMoxKeHHe NPOTUBOBKJIIOYeHHEM B QYHKIMU BpeMEHH, TO eCTb U3MEeHEHUEM
HOJIIPHOCTU HaNpshKeHUs BO30OYXKJeHUs NpPU NMOYTU OJHOBPEMEHHOW Nojayed Ha OOMOTKY
akopa HanpsbkeHus UtopM( 3agaetca ¢yHkuued F27) B TedueHue BpeMeHU TTopwm,
onpejesisieMoro 3HaueHueM GyHKLMU F26. [Ipy 3TOM CKOpOCTh BpallleHUsI He KOHTPOJIUPYeTCs.
[To ucrteuenue BpeMeHu TTopM HampsikeHHe ¢ 0OMOTKHU sikopsi cHUMaeTcsi( ecau F37=1) unu
IJIaBHO YMeHbIIaeTcs A0 Hys B TedeHue 0,5 cek( goTopMmorkeHue F37=0).

- F25=3 - AuHaMu4eckoe TopMoOXeHHe B QYHKIUHU CKOPOCTH, TO €CTh NyTeM MO K/II04YeHN
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJIUPYS NMPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKW He BXOJAT, NPUOOpeTalTCsd NOTpedbUTeseM CaMOCTOATeNbHO. [l KOMMyTaluu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
yIpaBJleHusd, [IJI 4ero TpebyeTcsl yCTAaHOBUTD 3Ha4eHUsA QyHKuuHU F4 paBHoe 4.

[locsie fOCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHeN
F38, KOHTaKTbl NpOrpaMMUpPyeMBbIX peJsie NMepeKHUAbIBATCA, CUJI0BOM KOHTAKTODP OTKJ/YaeT
TOPMO3HOH Pe3UCTOP OT 0OMOTKH IKOPSA U IMHAaMHU4YeCKOe TOPMOXKeHH e MpeKpallaeTcsl.
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- F25=4 - funamuyeckoe TopMOXKeHHE B PYHKLIMU BPEMEHHU, TO €CTh IyTEM MOJKIYEHHUS
006eCTOYEeHHOM OOMOTKHM $SIKOpSI K TOPMO3HOMY pe3UCTOpYy B TedyeHUe BpeMeHU TTopwm,
onpejessieMoro 3HayeHueM QyHkiuu F26. [Ipu 3TOM CKOpPOCTb BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo3HO# pe3ucTop NOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
PEe3UCTOP U CHJIOBOM KOHTAaKTOpP B KOMIJIEKT T[OCTaBKM He BXOJAT, MNPUOOpeTarTcs
NOoTpebuTe/NeM CaMOCTOsITeNbHO. /[JIT KOMMYTallMd CHJIOBOTO KOHTAaKTOpa 3a/elCcTByeTcs
KOHTAKThl IPOrpaMMUpPyeMbIX peJie Ha IJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHUs GyHKI UM F4, paBHoe 4.

[Io ucreueHue BpeMeHH TTOpPM HampsiPKeHHE CHUMAETCS, KOHTAKTbl MPOTrpaMMHUPYeEMbIX
peJie MepeKUAbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJIIOYaeT TOPMO3HOM PEe3UCTOp OT O0OMOTKH
AKOpA U JUHAMUYeCKOe TOPMOXKeHHe peKpalaeTcs.

3.22 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUud
B MeHwo umMmeetrcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh

W3MEHEeHUsI CKOPOCTH BpallleHHs, YTO ObIBAET HEOOXOAMMO JJisl NpeJoTBpalleHHus] PhIBKOB U
neperpysku ABuraress. OPyHKIUsA NMpUHUMAET 3Ha4eHUs OT Hy s A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATE/IsI IPU PE3KOM M3MEHEHUU CUTHAJa YIpaBJeHUs WU
Harpyskd, 3alllMIaeT ABUTaTeJb OT Pe3KOro Habopa CKOPOCTH, HAaNpUMep, MPU OMMOOYHBIX
JIeCTBUSIX ONIEPATOPA, IPEAOTBPAILAET YXO PErYASTOPA B 3aIIUTY OT MEPErpy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJieHHOe H3MeHeHHe. Hy)XHO y4YUTBIBATb, YTO NPHU GOJBLUIMX 3HAYEHUSX
¢yHkuuu F97 y perysisiTopa yMeHbIIAeTCsI CKOPOCTb PEaKIMK Ha HAaOpOC Harpy3Ku B peXXUMe
CTabUJIM3aIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, T03TOMY He CJIelyeT BbICTABJATH
He0OO0CHOBAHHO 60JIbIIIME 3HAYEHHUS 3TOU QYHKIHUU.

3.23 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkUoo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

NaMATH KOTOPOM 3HauyeHUs paBHOro 1, Bce mosib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCA 3aBO/ICKHe 3HaYeHUs1 QYHKIMH.

3.24 3a1uThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alluTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NPOUCXOAUT CHSITHE YNPaBJSIOLIMX
UMIIyJIbCOB C THPUCTOPOB, a HA JUCIJIee OTOGpaKaeTCs COOTBETCTBYIOLEe COOGLIEHHUE.
JJIeKTpOHHas 3aluTa Ay6MpyeTcs BBOJHBIM aBTOMaTH4YeCKUM BbikJItoyaTesaeM QF1.

B) 3amura OT Imeperpysku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
paboTOCIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUsl TOKa HOMUHA/IbHOIO
3Ha4YeHUs. 3alluTa yCTaHaBJAUBaeTCS NporpaMMupoBaHueM GyHkuui F28, c momo1ipio KOTOpbIX
BbICTABJIIeTC HOMMHAJIbHOE 3HayeHHe TOKa sKops 3JjekTpogsurartens. [lo ymoJsyaHuIo
3HavyeHue F28 paBHO HOMUHa/ILHOMY TOKY npeobpa3oBaresisi( CM. MyHKT. 7). Mukpomnpoueccop
HelpepbIBHO U3MepsieT CpelHEKBAAPAaTUYHbIM TOK Harpysku Irms ¥ HakanvBaeT 3HaueHUe
BpeMsA-TOKOBOT'O MHTerpaJjia U CPaBHUBAET €ro C yCTaBKOH, IPU NpeBbILIeHUH KOTOPOW CHUMAeT
MMIYJbCbl YIpaBJeHHUS C THUPUCTOPOB U OTOOpakaeT Ha JUcIJiee coobuieHue. PaboTa
npeob6pasoBaTesisi 6JIOKUPYeTCs Ha 3 MUHYTHI, I10CJIe YEro OH MepexoJuT pexuM “'oToBHOCTB”
ecJIM nmojaHa koMaHza “Crom”.

[leperpy3o4yHas cnocobHOCTb npeobpasoBaTtens: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,I=1,1Inom - 120 cek.
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B) 3ammuTa OT meperpeBa pajuaTopa 06GecrHeyHBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JIATYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [lpeaesbHas
TeMmnepaTtypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mnpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCA
BEHTUJIAATOPbI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
byuknuu FO2( cMm. nyHKT 7).

Jl) 3awyTa OT HEeJONMYyCTHMO HU3KOIOo MoJis BO30Oy:xAeHUA. B ciydaeT HeLOCTaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpyeT mnojady
MMIIyJIbCOB YNpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKaA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylecTBJIsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEHUS 3JIEKTPOJABUTrATEJISI.
CpabaTbiBaHMe 3alUThl NPOUCXOAUT NMPU PErucTpalMd BeJIMYMHBI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaueHus pyHKuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTc  HOMHHA/JIbHOe  HalpshKeHHe — BO30OYXAeHUS
asnekTpojBuraressa. CpabaTblBaHHWe 3alllUTbl NPOUCXOAUT TNPU pPErucTpanui BeJUYUHbI
HanpsKeHUs BO30YyK/eHUA B /iBa pa3a MeHblle 3HadeHUs ¢yHkuuu F30.

[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

@®yuknyerd F93 MOXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BbIKJII0OYEeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BOo30yAeHUs1 U HacTpoek F29 u F30.

E) 3auyTa oT HeMCIpaBHOCTH AaTYMKa TOKa. B ycTpolcTBe /11 U3MepeHUs1 TOKa 0OMOTKHU
SIKOpsS MCIOJIb3yeTCs JBa JaTuMKa TOKa, “MJCOoBOM” W “MuHycoBoi”. Cnoco6 u3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa H3MepeHUH ABYX AaT4ukoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
OoJibllle APYroro BblJaeTcs OMIMOKa 12, cUrHaJW3UpyloLiasi 0 HEMCIPABHOCTHU JaTyMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[Tocsie 3TOro MOXKHO YyCTAaHOBUTD:

F94=1 - Ia = | muroc;

F94=2 - 4 = | Munyc;

F94=3-1a=0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpejeMTh HEMCIPABHbIA JaTYMK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
PEeXUM NPU HEUCIIPABHOCTHU 000UX JATYMKOB TOKA.

K) 3awuTa oT oTCyTCTBUS U3MepeHUs1 HanpsbkeHUs skops Usd. @yHKUUSA aKTUBUPYeETCs
WM OTKJw4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIIEHNH ONPEJIEJIEHHOTO YIya NPOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa u3MepeHus. [locse cpabaTbiBaHUS 3alUThI JJis ee c6poca HEOOXOAHUMO CHATb CUTHaJ
"PaboTa”.
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3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkien
YCTAHABJIMBAETCA TPU CTYNeHU cpabaThiBaHUs 3TOW 3amuthl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MuUH mpu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBEeHHO, 3HaueHHe 15% sBJsgeTca camou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.

3amnuTa TakK ke He pab0TaeT [0 OKOHYAHUSI BpeMeHHU IJIaBHOTO MyCKa.

[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee c6poca HEOOXO0IUMO CHATH cCUrHas “"PaboTa”.

M) 3auyTa oT pbiBKa — BKJIOYAETCI WU OTKJIOYaeTcd pyHkuuer F97. Bo BKIOUeHHOM
COCTOSIHUHM 3Ta 3aliTa OTPaHUYMBAET CKOPOCTb HapacTaHUs yNpaBJAKLIEr0 CUTHala, 4YTo
3allMLIaeT JIBUTaTeib OT Pe3KOro Habopa CKOPOCTH, HAMpUMep, MPU OMIMO0YHbIX AEUCTBUAX
omeparopa

K) s3amura oTr BHyTpeHHed HeucnpaBHocTH “Om5 Het cBa3u wexay mnaatamMu”
buKcHpyeTcs NPU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MiaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapHHU YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEOGYETCS PEMOHT.

3.25 Ucnosib30BaHve KHONKY “ABapuiiHOe OTK/A0YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HWKHOBEHWU BHEUITATHOW CUTyallMM, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJ0KeHUS.

B Mozesax TUPUCTOPHBIX BBINPAMUTES C HOMUHAJIBHBIM TOKOM 0 160 A npyu HaKaTUH
3TOM KHOINKMU pa3pbiBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06€eCTOYMBAIOTCS U UMITYJIbChI yIIPABJIE€HHS HA TUPUCTOPHI He NMOJAAI0TCS.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJAaeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 00eCTOYMBaAET HAarpysKy.

3.26 HacTpouiku

B perysdaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHs nopora cpabaTbhlBaHHUS 3alUThbl OT KOPOTKOT0 3aMbIKaHUsI B BEPXHeU
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
npeAnpUsTUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTyJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK perysaTopa. B ileBoM BepXxHeM yrJy 3TOU e IMJaThl UMEIOTCS JIBe
KOHTpoJibHble Touku “K3”. HampspkeHue, H3MepeHHOe MeXJy 3STHUMU TOYKAaMHM, He
COOTBETCTBYET MoJioXkeHuto ]| 1-]5, 3aMKkHyTOMY >kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHWe ompejesisieT TOK cpabaThiBaHMs 3audThl no K3.
BesnunHa TOKa cpabaTbhiBaHHS MPSIMO-MPONOPLMOHAJIBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUS HYXXHO 3TO HalpshKeHue
YMEHBbIIUTb, AJ5 3arpy06/1eHUs — HA0O60pOT HanpsixKeHHe ycTaBKU K3 yBeTM4YHUTh.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- ecJiM JpKaMmIlep CHAT, HA OJHO M3 MNoJioXkeHWM J1-J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- 6bIBaeT cuTyanus, Korja 3amuTta ot K3 cpabaTbiBaeT Npy TOKe, UI3MEPEHHOM KJIElaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThI, IOTOMY 4YTO 3aljdTa cpabaTbIBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaUY€HHUIO TOKa,
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a He JeUCTBYWOLIEMY WU CpeJlHEMY. JTO yalle TOBOPUT O TOM, YTO BEJHUKO aMILIUTYAHOE
3HavyeHUe ToKa( NukK-pakTop). [lonbITka 3arpyobUTh UJIU MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT TNPHUBECTH K BBIXOJAY THUPUCTOPOB M3 CTPOS - BeAb OHM [IONYCKAIOT HEKOTOopoe
npe/ieJibHOe 3Ha4eHHe MTHOBEHHOTO TOKa, a 3aBOJICKasi HACTPOMKa KaK pa3 mpeaycMaTpUBaeT
cpabaTblBaHMe 3alUTHI [JI HEelIpeBbILIEHNU 3TOr0 NpesesbHO-A0NYyCTUMOro 3Ha4eHus. B aTom
cJly4ae U3TOTOBUTE/Ib MUMeeT NPaBO 0TKa3aTh B 6eCI/JIaTHOM rapaHTUMHOM 06C/1yKUBaHHUH.

B) IlokasaHusi fgaTyuka Toka. B ciyvae, ecid TOK OOMOTKM SIKOpS, HW3MepPEHHbIH
baKTUYEeCKH, PACXOJUTCA C JAAaHHBIMH, OTOOpa’KaeMbIMU Ha JHCILJIee, MOXXHO NMPOU3BECTU HX
noAcTpouKy. [us noacTpoiku cayxat ¢yHkiuu F102 "kla +”, F103 "klsa -”. [lokazaHus ToKa Ha
JIUCIJIee U3MEHSIOTCS MPSIMO-MPONOPLMOHATIBHO U3MEHEHHUIO 3TUX KO3 PULIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HaueHHe 1( u3aMepeHue 1o "TJII0COBOMY” TaTUMKY). Jlasiee
CpaBHUBAETCS BeJMYMHA TOKA Is, U3MepeHHas KJelaMH, C MOKAa3aHUSMHU Ha JUCIIee U NpHU
HEe06X0UMOCTH NPOU3BOAUTCSA KOPPEKTUPOBKA Koadpdunuenta pynkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTca 3HayeHUHe 2( uM3MepeHHe MO0 "MHUHYCOBOMY~ MATYHKY).
Jlanee cpaBHUBaeTCs BeJIMUYMHA TOKA Is1, U3MepeHHasl KJelllaMH, C TOKa3aHUsSMU Ha JUCILIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCH KOPPEKTUPOBKA Koapduuenta pyHkuuei F103.

- ¢yHkuuer F94 ycraHaBiuBaeTcsl 3HadyeHHe O( U3MepeHHE OT 06OUX JAaTYMKOB) U
NpoBepseTcAd MNpPaBUJBHOCTb IOKaszaHUM Id. BesuuuHa Irms npu 3ToM HU3MEHHUTCHA
aBTOMAaTHUYEeCKH; ee KOpPPEKTUPOBATh He TpebyeTcs.

[IpuHUMas pelieHHe O MOJACTPOHKe MOKA3aHUM TOKa, Ce/lyeT UMeTb B BUAY CJeJlyIolire
dakTopshI:

- JIaTYMKU TOKAa MMEKT HEKOTOPYH HayaJbHYH 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyATopa, OKa3aHUA
JlaTYMKOB TOKA MOTYT ObITh HEJOCTOBEPHbI WJM BOOOILE HYyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH UJIM HEBEPHOU HACTPOMKe; IPH YBEJMYEHUH TOKA, TOKAa3aHHUS BXOST B HOPMY;

- JUIS UW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeEl[Hd, CIOCOOHble HW3MepsTh
CpeiHeKBaJ[paTUYHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO NpPH CHUHYCOWJAJbLHOM TOKe, a NPH HECUHYCOWJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpellHOCTb U3MepeHUs Ao 50%. PexkomeHAayeTcs MCNoJb30BaTh KJ/elLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY MOKa3aHUM AATUMKOB TOKA ONTHUMaJbHO NPOU3BOJAUTH IPU TOKE paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Mpeobpa3oBaTeJis;

- HeBepHasl HACTPOWKA MOXET NMPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpy3skd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJMUIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOZIlA U3 CTPOs peryjasTopa IO MpUYMHE HEeBEpPHOM CaMOCTOSITeJIbHOW HACTPONKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM TrapaHTUHHOM
006CIY>KMBaHUU.

[Ipy mnpoBeAeHUM onepanydil NOACTPOMKMU [OKa3aHUM Ha JUCIJIee pPEKOMEHAYeTCs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
naHeJ U yIpaBJieHus.

[TogcTpoiika MokazaHUM TOKa BO3OYXKJEHHUs OCYLEeCTBJSETCS aHaJOTHUYHO C MOMOLIbIO
¢yukuuu F102 kI B MeHI0 BbIPSAMUTEJIS YIIPABJeHUsI MUTAaHHEM 0OMOTKH BO30YK/I€eHHS.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camasa HUxHAS). C J1eBOM CTOPOHBI IJAThl €CTh PEryJaMpoBOYHbIA pe3uctop R13,
OTBEYAIIIUN 3a YCTAaHOBKY HYJ/I BBIXOJHOIO HaNpshKeHUsl Ha OOMOTKe sKOpS U 0OMOTKe
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BO30yxJeHUsI( Ha pasHbIx maTax) U R15 A5 ycTaHOBKM HyJisi 060POTOB Ha Bajly ABUraTess
cooTBeTcTBeHHO. C mpaBo¥ cTOpOHBI - pe3ucTopbl R7 u R9, macuitabupyrouve koappuieHT
nepeZiadd OT M3MEPHUTEJbHOW IJIAThl K MOKa3aHUAM JAUCIUIesd 10 HANpsKEeHWI0 Ha AKOPHOU
oo6mMoTke Usi, Ha o6MoTKe B030YyxAeHUss UB UM 0OOpPOTHI 3JIEKTPOABUraTessi MO CUTHALY C
TaxoreHepaTopa COOTBETCTBEHHO. Pe3ucTOpbl MOryT OBITb TPYAHO AOCTYNHBI H3-3a XKIyTa
IIPOBOJIOB.

19 Mo CTPOMKM NOKa3aHUM HanpskeHUs skops Ud Ha auciiee He06X0AUMO OTK/IIOYUTh
damuty oyukiued F95, nmanee mojaTh komaHay “Pa6oTa”, BbICTAaBUB HyJieBOe 3ajlaHUE.
3adukcupoBaTb kHonkou "®” BennunHy Usa Ha gucnsee. Yo6eAuThCs, YTO HAa NOJK/IOYEHHOU
Harpyske HyJieBoe HalpshKeHUe U J0OUThCA NTOKa3aHUM HyJif Ha JUCIJIee TIOBOPOTOM TOJIOBKH
peryJmMpoBo4YHOro pesucropa R13.

Janee noaHATH BbIXOAHOe HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7
OTperyJIMpoBaTh MOKa3aHUs Ha AuCIJiee, JOOUBIIKCh COBIMAJleHNUS C U3MEPEHHBbIM 3HaYeHHUEM.
H3mepsaATh HamnpsikeHMe HeO0O0X0JAMMO NpPUOOpPOM, 00JIaZjal0llMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaJIoTMYHO HACTPaMBaAIOTCS MOKAa3aHUS HanpsikeHUs Bo30yxgeHus1 UB peauctopamu R13
u R7 nHa pgpyroil mnJiaTe BbINPSAMUTEJNS YIpaBJeHUs NUTaHHEM OOMOTKHM BO30OYyXJeHUs,
nokasaHuss 060poToB n - pe3uctopaMu R15 u R9. [lpu nojpctporike BesuyuH UB U n
peKoOMeH/yeTCs OTK/IOYUTD 3aluThl F93 u FO6.

[Ipn BpaljeHMH Bajla B Pa3HbIX HANpaBJEHUAX MOKa3aHUA CKOPOCTH Ha JHUCIlJiee MOTYT
ObITb pa3/IMUHbl NPU OJAHOU U TOH ke daKTUYeCKOU CKOpOCTU. /il KOppeKLMU NMOKa3aHUU
ckopoctu cayxat ¢yHkuuu F110 kn Bnepeg u F111 kn Haszaz, ¢ mOMOIIbI0 KOTOPBIX MOXHO
JIOOGUTBHCS OIMHAKOBOCTH MOKa3aHUM Npu BpaileHuu “Brepen” u "Haszazg”.

[lokazaHuMa HanpskeHUs1 Ha /JUCIlJlee TaK e MOXHO M3MEHUTb C IIOMOIIbIO
K03OPUIMEHTOB: HAMpsKeHUsT Ha sKopHoW o6bmoTke F107 kUsi M3 MeHIO BBINPSAMUTES
ynpaBJsieHus 0OMOTKOU sIKOps ¥ HanpsikeHue Bo30yxAeHUs F107 kUB U3 MeHI0O BbIIPSIMUTES
ynpaBJieHUs TUTaHUEM 0OMOTKHU BO30YK/I€HUSI.

3.27 Vcnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHuUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaINpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYallMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHomnka uMeeT PpuKcaLuio CBOEro MoJ0XKeHHs .

B Mopensax peryssiTOpoB C HOMUHAJbHBIM TOKOM A0 160 A mpy HaXXKaTHUU 3TOM KHOIKHU
paspbIiBaeTcsl Ilellb BCIOMOraTeJbHOr0 MNUTAHUS, MOPU 3TOM IJIaThl yOpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI He MOAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUU KHONKU MOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTr0 pacLenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIOYAETCS U 06eCTOUMBAET HAarpysKy.

3.28 YupaBJieHde LieNbl0 BO30YXKIeHUS
Bbixo/iHOe HanpsikeHUe MUTaHUs 0OMOTKHU BO30YXaeHUus — peryaupyemoe, ot 0 no 220 B

nocTossHHOro Toka. OHo dopMUpyeTca NyTeM BbIpsAMJIeHUs oJHoda3Horo HanpskeHus 220 B,
nojaBaeMoro 4yepe3 aBTomat QF1, cyMmMupyemoro ¢ BoJbToZ006aBKOM OT TpaHcpopMaTopa. ITO
HanpshKeHUe NnojaeTcs Ha 04HO(a3HbIM TUPUCTOPHBIN BBIIPAMUTEIb.

PeBepc asiekTpogBUraTeJis peaju3yeTcs IyTeM U3MeHeHUs MOJIAPHOCTH HallpsKeHUs Ha
00MOTKe BO30YyXJeHUSl peBepcUBHbIMU KoHTakTopamu KM1 u KM2. Ilpoueaypa peBepca
NPOXOAUT caeAyloliuM obpa3oM. [locse mojauyu curHaja Ha peBepc HamnpshKeHHe Ha 0OMOTKe
SKOpS CHWXKaeTcsl A0 HyJid, M0CJe 4Yero BbINPSMUTENb yNpaBJeHUs SKOPHOM 0OMOTKOM
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OJI0OKMpyeT BbINPSAMUTENb YIpaBJeHUsI OOMOTKOM BO30OYXK/JeHUs, B pe3yJbTaTe  4Yero
BBINPSIMUTEJIb YIIPaBJIeHNUS] 06MOTKOM BO30YXJEHUEM CHMXKAET CBOE BbIXO/JHOE HANPSXKEHUE /10
Hy/4. /laee NpOUCXOAUT Nay3a B TeyeHUe BpeMeHH, onpefenseMol ¢yHkuuil F39, Bo Bpems
KOTOPOW TOK BO30YKAEHHUs J0/DKEH CHU3UTHCA 0 HyJ . [lasiee MPOUCXOAUT NepeKJIoYeHue
peBepCHbIX KOHTAKTOPOB, a 3aTeM pa36JIOKUPOBAaHUE BBINPSAMUTE/SA YIpaBJeHUs 0OMOTKOMW
BO30yxAeHUsa. HanpsokeHue Ha 0OMOTKe BO30YXJEeHMs HapacTaeT W IOCJe 2-X CeKyH[,
OXKH/IaHUS BBINIPSIMUTEJIb YIIPaBJIeHHUs 0OMOTKHU SKOPsI HAYMHAET YBEJUYUBATh HaNpPsKEHUE Ha
SIKOPHOU 0OMOTKE.

3.29 Ynpassienue no untepdericy RS-485 no npotokoay ModBus RTU

PerynsgTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [To yMosiyaHUo
3Ta mJiaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X04UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu nepBOHaya/lbHOM MOCTaBKe IJaTa He Obla 3aKa3aHa, TO €e MOXHO [JJOKYNHUTb
OT/IEJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

A) YcTaHOBUTDb 3HaYEHHUE aJipeca YCTporcTBa B MHGOpMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAaBaTh KoMaHAy "PaboTa” ¥ U3MeHSATb 3HAaYEeHHE 3a/Jal0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss OyHkuu F1=2 u F2=6
COOTBeTCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBus TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMM 3JIEKTPOYCTAHOBOK
noTpebuTesein».

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJb3yeTCs ONacHOe JAJs XKU3HU HanpshxkeHue. [Ipu
yCTaHOBKe INpeobOpasoBaTessi Ha OObeKTe, a TakKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM O00CJy>KUBaHUU HeoO6XO0JMMO OTKJIIOUYUTH [IpeobpasoBaTesb U MOJK/IOYaeMble
YCTPOWCTBA OT CETH.

4.3 He ponyckaeTcs nomajZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
mkada. 3anpeniaeTcs UCMIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloaksiro4deHHe, peryJjUpoBKa M TeXHUYECKoe O0OCayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHCS TOJIBKO KBaTM(PUUUPOBAHHBIMU CHELUAJUCTAMH, H3YYUMBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns 3a1UThl 06CayKMBatolero nepcoHasna [Ipeo6pasoBaresib J0/XKEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCIO0Jb30BaH KaK paszbeJUHUTE/b LeNu WU
U30JIMpYIOLLee yCTPOUCTBO.
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4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
nepcoHasa AU o6opyAoBaHus, To Ilpeo6pa3oBaTesib HEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CHCTeMOM 6e30MacHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /[ad
npejoTBpallleHUs lleperpeBa, BbIX0/a U3 CTPOs U peA0TBpallleHUs oKapa He06X0JUMO:

A) ycranaBiuBath [I[peobpa3oBaTesib Ha HETOPIOUYYI0 MOBEPXHOCTh;

B) HepgonycTHMo ycTaHaB/uBaTh [Ipeo6pa3oBaTesib B IJIOXO BEHTUJIUPYEMBIX MeCTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe HE06X04MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 epyuMeTpy Npeobpa3oBaTeis.

5. MoHTaxx Ha 06G'beKTe.
5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib HA IITATHOE MECTO M HAJIeXKHO 3aKPENUTD €ro.
5.2 3azemsuTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 [Ipok/iaApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlOLLeN CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeyeHue CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

54 llenu Aaa MOJA4YM CUTHAJIOB YIpPaBJIeHUS CjeAyeT BbINOJHATb BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /i1 Y4ero peKOMEeHAYEeTCI UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOMCTBY NPOU3BOAUTCA IO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 IIpu BbINOJIHEHUU MOHTAXXHBIX PabOT HEOOXOJUMO MPUMEHSATDh TOJbKO CTaHAAPTHBIN
VCTIpaBHbIA UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXOJUMO BbINIOJIHUTD CJIeAYIOLIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, IPU 3TOM B
KayecTBe TECTOBOW HAarpy3KU peKOMeHAyeTCs MOAKJYUTD JlaMIlbl HAKaJMBaHUS MOLHOCTbIO
100-150 BT;

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JHOUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MPaBUJIbHOW WU
HeNpaBUJbHOU paboTe BbIMPSIMUTEIS.
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B) nopath HampspkeHHWe HA Mpeo6GpasoBaTesib, IPU 3TOM BCe CBETOJUO/Ibl HA MepeaHel
naHeJsiv mkada J0/KHbI KPATKOBPEMEHHO 3aropeThCsl U MOracHYTh, Ha JUCIJiee B TedeHUe 10
CEeKyH/]T AO/hKHA OTOOpPa3UThbCsA HAANMCh TEKYIleH MoJesu NMpeobpa3oBaTesisi U BKIOYAIOTCS
BEHTUJIATOPbl OXJaxJeHUs. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZiaHus( HampsbKeHUs WM Toka, Hanpumep Us=50 % ). 3To
O03HAyaeT, YTO MpeoOpa3oBaTesib F'OTOB K paboTe U MPOrpaMMUPOBAHHUIO.

[Ipu mepBOM BK/IIOUYEHMH HA TECTOBOM Harpy3ke peKOMeHJYeTCSl OTKJIKYHUTb 3aUIUTy OT
NOTEPU MoJisA BO3OYKAEHUs, [Jisl 4ero ciaefyeT YCTaHOBUTbH 3HaueHUWe ¢yHkuuu F93=1. [na
3TOro Heo6X0AMMO HakaTb KHONKY "IIp” /s BXoJa B peXMM MPOTpaMMHUPOBAHUS B MOMEHT,
KOT/la Ha IUCIJIee 0TOOpakaeTcs MPUBETCTBYE U Ha3BaHUE TeKYIled MOJeH.

Janee Ha Jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCAd HaANUCh “['OTOBHOCTH” W TeKyllee
3HaueHHe CUrHaJa 3aAaHus( Hanpumep, U3=50% ).

[lepeBesute TymOJsep “Pabora” BbIIpSAMUTENS MNUTAaHUS OOMOTKM BO30YXJAEHUS B
nosioxkeHue “Bkn” W NpOKpyTUTEe pYy4yKy NEepPeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUSI [0 Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MNOAK/IIOYEHHOW Harpyske( Jiamie
HaKaJIMBaHUs ) U3MEHsIeTCsl HallpsXKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/JaHUS.

ToyHO TakXke cieyeT mnepeBecTH TymOJiep “PaboTa” BbIMPSMUTENS MUTAHHUS OOMOTKHU
SKOpSA B MoJioxkeHUe “Bk/1” U MPOKPYTUTh PYUKy MEPEMEHHOT0 pe3rucTopa OT 0JHOr0 KpalHero
NOJIOXKEHUSI 10 Jipyroro, yoeJUBIIMCh NMPU 3TOM, YTO Ha NOJKJHYEHHOU Harpyske( Jiamiie
HaKa/IMBaHUsl) U3MEHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHUS.

[anee pexkomeHJyeTc NOAKJIYUTH 3JIEKTPOJBUraTes]b U YCTAHOBUTb KOPPEKTHbIE
3HaYeHHUsl YCTAaBOK JJisl 3allMThl OT MOTePU MOJs1 BO3OYXJEeHUS U aKTHBUPOBATH 3aUIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIlJiee BHIPSAMUTENSI 0OMOTKH BO30YX/IE€HUsI 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAaHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Haganuch “Om 11 HeT mossi Bo3GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlE€ BbIIPSAMUTEJS MUTAHUS
0OMOTKM BO30YX/J€HUsI HET HANpPSKEHUsS U MO3TOMY OH OJIOKUPYET pabOTy BBINPSIMHUTEJSA
NUTaHUSA OOMOTKHU SKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbIIPAMUTENS MUTAHHUS OOMOTKH BO30OYXAEHHUsS B
nosioxkeHue “Bks” U yBeqn4uBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHUWEM W TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJeHHbIX QyHKuusaMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
yIpaBJieHUs, KOTOpOe pa3peuiaeT paboTy BbIIPSIMUTEJS MMTAaHHUS OOMOTKHU SIKOPS; HAa JUCILIee
BbINPSMUTEJISI IUTAHUsI 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaAMUCh “I'0OTOBHOCTB”.

6.2 llepeBesuTe pydky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoeaurecb npu
3TOM, YTO U3MEHMJIACh NOJIAPHOCTb HANPSXKEHUS MUTAaHUA 0OMOTKH AKOPSI.

6.3 PaboTa B pexxuMax CTabUIM3aIUH CKOPOCTH.

[lepes BKJIIOYEHUEM YCTPOMCTBA HEOOXOAMMO YO6EJAUTbCA B TOM, 4YTO HOAK/IYEH
TaxoreHepaTop. [lossipHOCTh MOAKJIIOUEHUsS] TaxOreHepaTopa He HMMeeT 3HayeHHusd, "IJC” U
"MHUHYyC” TaxoreHepaTopa yCJOBHBI.

[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTb ¢yHkiuen F24 yucio MB/o60opoT A5 uMelolerocs TaxoreHepaTopa.

[logaTh Hanpsi>KeHU e 3JIeKTPOJIBUraTe b, yOeJUThCS B HAJIMUMe UHAUKALUU Ha JAUCIJIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

[locne 3Toro 06eCTOYMTH JBUraTesb, YCTAHOBUTb OJUH U3 PEXUMOB CTaOUIM3ALUU
ckopocTH, HanpuMep, F17=8 u onpo6oBaTh B paboTe.

6.4 PekomeHnganuu no Hactpoike [IU/l-peryastopa
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['n1aBHOE — He CTPEMUTCS BBICTABUTh HEOOOCHOBAHHO 60JIblLIKE 3HAYEHUSI KO3PDULIMEHTOB
[TU/I-perynaropa.

A) HacTpoiika npomnopiyoHaJbHON cocTaBjdwilei. [lo yMonyanuio koadpouiueHt F34
paBeH 10, pekoMeH/lyeTcsl HAaYWMHATh ONPOOOBaHUE peKHMMa CTAOWIM3ALUU CKOPOCTU C HETO.
Cnenyet o6palaTh HAa pABHOMEPHOCTb BpallleHUs 3jieKTpo/BuraTes. [Ipu oTcyTcTBUM 6UEeHUN
M HEPaBHOMEPHOCTH XOJla MOXXHO yBeJW4UBaThb Ko3pounueHt F34, nmocreneHHO HaWAs TOT
npejesi, IpM KOTOPOM JBUTaTe/ib HAYUHAET paboTaTh HeycTol4yuBo. [locse Toro kak npejen
HallJleH, peKoMeHJyeTcsl yMeHbLUTb Ko3pouuueHT Ha 1/3 paa obecrneyeHUsl HaAeKHOU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPaCCOTacoBaHUs( CTaTUYECKOM
OIIMOKH) Ha XOJI0OCTOM XOY UJIM MUHUMAaJIbHOU Harpyske:

dn xx=n3 - n,

rae dn - craThyeckas OolIMOKa Ha XOJIOCTOM X0y, N3 — CKOPOCTb 33JjlaHusl, N — TeKylas
cKopocThb BpauleHus. Hanpumep, n3 = 1100 06/muH, n=1000 06 /mMuH, Toraa dn xx = 1100-1000
=100 06 /MuUH.

B) HacTpo¥Ka MHTerpajbHON cocTaBjswlled. HHTerpasbHas cocTanfwlas M03BOJSAET
HNOBBICUTb TOYHOCTb PeryJMpOBaHUs, KOMIIEHCUPOBATh CTAaTUYECKYI0 OIIMOKY, BO3HTKAIOILYIO
Py NPONOPLUOHAJBHOM peryJupoBaHMU. Heo6XoAMMO BBICTaBUTb 3HauyeHUe JelbThbl F43,
MeHblIe yeM dn XX, U3MepeHHOH B NpeAplAylleM NyHKTe. Hanpumep, B npuMepe Bbille dn Xx =
100 06 / MUH, NO3TOMY HYHO BbICTaBUTb 3HaueHUe MeHble, Hanpumep, F43=50 06/MuH.
Bennuuny koadouunuenta F42 noabuparoT 3KCIepUMeHTa/JbHO, HayuMHasd C HeOOJbLIMX
3HayeHu# F42 = 10..15 u npu Heo6X0AUMOCTHU yBeanuuBas. Eciu Harpyska paBHOMepHasi U
auddepeHuanbHas coctaBiaswomasi( cM. NyHKT B) ucnosib3oBaTbcsd He OyZeT, TO MOXKHO
ycraHoBUTb F43 = 0, Torga perysaTop GyAeT CTPEMUTbCH CPAaBHATb CKOPOCTb PeajbHYH0 CO
CKOPOCTBIO 3aJJaHHOU:

n =ns.

Eciu auddepenumnanpHas cocTtaBisollas Oy/leT HCIOJAb30BaTbhCs, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 661 HEMHOIO 60JIbllIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-NIepeEMEHHOH
Harpyskd. OHa MO3BOJIseT YMEHBIIUTb CKAa4KU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
Harpysku. HeobxofuMo ycTaHOBUTBH [JenbTy F45 6osbuiyio, yeM dn XX, B HalleM NpHUMepe
oosibiie yeM 100 06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO HNPU PE3KOM
CHW)KEHHUU CKOpPOCTH HHXKe n=n3-F45=1100-150=950 06/MuH wWau mnpeBbllieHUH Nn3=1100
06/MUH NOAKIIOUYUTBLCA B paboTy fuddepeHIidaibHas COCTaBJsAOAsA. A B AMana3oHe CKOPOCTHU
or 950 mo 1100 06/MuUH oHa paboTaTb He OyJAeT, 3TOT JAUANa30H CYUTAETCA YCJIOBHO
HOPMaJIbHBIM, B KOTOPOM ee JleliCTBUe He TpebyeTcsl.

Bennuuny F44 cnepyeT noj6upaTh 3KCIepUMEHTANbHO, HAUMHAs C HEGO/IbUINX BEJTUYHH.
CnefyeT NOHMMATh, YTO pe3yJsbTaT paboThl AUddepeHLMalbHON COCTABAAKIEN MOXeT ObITh
He BCer/ja CTabuJbHbIM.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYILIECTBJSETCI B PpPeXUME
“IIporpammMupoBaHue”. YTOObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:
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F1 cnoco®

ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

7.2 Bo160p PyHKIUH.

Haxkumasa kHonku “>” u”’<” B pexxuMe “I[IporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT

OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

Bei6paB ¢QyHKIMIO, 3HaYeHHEe KOTOpOM
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “@”, nmpu aToM
TeKyllee 3HaueHue QYHKIUH, HalpuMep:

TpebyeTcsi NPOCMOTPETb WJU H3MEHUTD,
BO BTOPOH CTPOKe UHJUKATOpPa OTOOPA3UTCSA

F1 cnocob

0 - Tymbnep

ynp.

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vTCAd HaJNHUCh
“CoxpaHeHO0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM

HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BbIOpaHHOe 3HaYeHUEe QYHKLUH COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,

B 4eM JIerko y6eAUTbCs, NOBTOPHO NMPOCMOTPEB
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.

3Ha4YeHHue (1)YHKLU/II/I, AJId 4ero onATb HYXXHO

[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyurcaeHbl B Tabaue 7.1.

Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Haanuce Ha
y a Onucanue
KIUSl | HHAUKATOpe
F1 CH0CO6 VIl OmnpenesisieTr croco6 ympaBjeHHs: KoMaHza “PaGora” mojaeTrcs MeCTHO WU
ynp- JUCTAHIMOHHO
3HaueHHe Hagnucob [TosicHeHuMe
0 TvMBIIe KoMania “PaboTa” nojiaetcs nepeBoioM pyKOSITKU
y p TyMOJepa “PaboTa” B nmosoxxeHnue “Bxia”
Komanpma “PaGora” mojaeTca myTeM 3aMbIKaHHUS
1 JUCTAHIIMOHHO KjeMM 6 UM 7 KJIeMMHOH KoJiogku X1 maThl
ynpaBJieHUsI
2 modbus Komanga “PaboTa” nomaercs no unrepdeiicy RS-485
OnpepesisieT CUrHAJ yIpaBJeHHs] BBIXOAHBIM Hallpsi’KEHUEM
3HaueHHe Hagnuch [TosicHeHUe
F2 CUTHaJ ymp. CurHaJs 3aJlaHUsI U3MeHsIeTCS HaXKaTHeM KHOMOoK “>” U
0 KHOIIKU “<”
HakaTue “>" yBeJIMYMBAET BbIXO/HOE HANPSIKEHHE
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HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE

CurHan 3alaHUA HU3MEHAeTCd I[O0BOPOTOM pPY4YKH
[NepeMeHHOIro pe3rcTopa, pa3Mel€eHHOro Ha JII/ILleBOfI

1 BCTP.PE3UCTOP MaHeJIH. [TosioxkeHUe “Mun” COOTBETCTBYET
MUHUMaJbHON BeJWYMHE 33/]JaHud, [OJIOXKEHHEe
“Makc” - MaKCcHMaJIbHOH BeJIMUYMHE 3aJaHusl.
CurHas 3a/1aHus N0JaeTcs BHEIIHUM HanpsikeHHeM 0-

2 0.10B

10B
CurHas 3aJlaHus MOJAETCS TOKOM ympaBJjeHus 0-20
3 0.20 MmA
MA
CurHas 3ajlaHus NMOJAETCS TOKOM ympaBJjeHUs1 4-20
4 4.20 MA
MA
CurHan 3ajaHus MOJAAETCA BHEIIHUM IepeMeHHbIM
5 BHeIIL. Pe3UCTOP PEe3UCTOPOM. PekomeHayemoe 3HayeHue
CONpOTUBJIeHHUS 3TOro peauctopa 1..10 kOm
6 modbus CurHas 3aJilaHus nojlaetcs no uHtepdeiicy RS-485
OnpefensieT oBejeHUe MpPeoOpa30BaTeEIsl MMOCAe NPONAKKA HANPSDKEHUs] CUJIOBOW CETH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HaueHHe Hagnuce [TosicheHue
Eciu npoBan HampspKeHUsl [AJWJCS MeHee 2 CeK -
BBIXOJIHOE HaNpshbKeHUWe CKAayKOM BO3BpalllaeTc Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciu mpoBas HamnpsbkeHUs JJujcad 6Gojee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin npoBan HamnpspKeHUsl [OJIMJCAd MeHee 2 CeK -
BBIXOJIHOE HaIpshKeHUWe CKAa4KOM BO3BpalllaeTcd Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Ecniu npoBasn HampspkeHUs JJuWics 0Gojiee 2 cCeKk -
aBTOMAaTHYECKUH Mepe3anycK He IPOUCXOAUT; 4YTOObI
nepedTy B pexkuM “PaboTta” HY)KHO MOJaTb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHue Hagnucek IlosicHeHue

0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEXKMMaX pabOThI

1 cnrian TOTOB Cpa6aT1:IBaH1/1e pen"e NPOMCXOAUT NpHU TIepexofie B
pexxuM “'oTOBHOCTb

F4 1-e pene 2 cenrtan PAEOTA Cpa6aTI:IBaH1/1e ) pesie TPOUCXOAUT TNpU Iepexojie B
pexxuM “Pabora

3 cnrtan ABAPUS Cpa6aT1:IBaH1/1e "pene NPOMCXOAUT NpHU TIepexofie B
pexxuM “ABapus
CpabaTbhiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B

4 JUH. TOPM. JAUHAMHUYecKoe TopMokeHHe( [/ BBIIPSMHUTEJS
MUTAaHUSI 0OMOTKH SIKOPsi)

OnpefensieT cioco6 peBEPCUPOBAHUS MPU JUCTAHIMOHHOM yiipaBjeHuu( F1=1)
3HaueHUe Hagnucek [TosicHeHue
0 noruka 1 PeBepc focTuraeTcs 3aMblKaHUEM pa3MbIKaHUEM KJIEMM
F10 | ynp. peBepcoM 6 ¥ 7 KJ1IeMMHOM KOJIOJKHU X2 NJIaThl yIPaBJeHUs
3aMKHyTO€e COCTOSIHME KJIEMM 6 U 7 KJIEMMHOM KOJIOJKHU

1 JIOTHKa 2 miaTel X1 - BpallleHUe BIepe/i, 3aMKHYTO€e COCTOSIHUE 6
Y 7 KJIEMMHOM KOJIOJKY IJ1aThl X2 - BpallleHHe Ha3a/l

BpeMs MaBHOTO BBIXOJAA HaNpshKEHUS Ha 3aJaHHBbIA ypoBeHb. /lMamna3oH 3HadyeHUH
F11 IJIaBH. MYCK

éyuknuu ot 0 1o 25 cek c marom 0,1 cek

BpeMsa mn/aBHOrO CHW)KEHUsI HANpsOHKeHHWdA [0 MHWHMMAaJbHOrO 3HayeHud. /JluanasoH
F12 IIJIABH. BBIKJI.

3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
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MuHuMa/bHOE 3HaUeHUe cUTrHasa 33/jlanus B %. /luana3oH 3HaueHUH ¢yHKuuu ot 0% a0

FI5 | mmxrnpener 100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,1%
MakcruMasibHOe 3HaUYeHUe CUrHaJia 3a/jaHus B %. [luanasoHd 3HaueHui pyHkiuu ot 0% a0
F16 | Bepx.npeaen
100%, HO He MeHee 3Ha4YeHus pyHKuMM F15. luckpetHocTb 0,1%
@dyHKUMA BK/AIOYAET peXUMbl CTAOWJIM3ALUM WM OrpPaHUYEHUS TOKa, HaNpsKeHHUs,
MOUIHOCTH
3HaueHHUe Hagnucek [TosicHeHue
0 HeT Pe>XMMBbI OTpaHUYeHHUs UK CTAOUIM3ALUH OTK/IIYEHBI
1 orp la BKJIIOUEH peXUM OrpaHUYeHHUs TOKa
2 Crab Ia BkJ/II04YeH peXXUM cTabU/IM3al My ToKa
3 Orp Usa BkJIOUEeH peKUM OrpaHUYeHUs HaNpsHKEeHUs
F17 peKHM 4 Ctab Us BkJII0YeH peKUM CTabMJIN3alUMY HanpsKeHUsl
BkiitoueH peXXUM CTabUIM3aLUM TOKAa C OrpaHUYeHUeM
5 Crtlsaorp Us
HanpsHKeHus
6 Cr Ust orp I Bk/toyeH pexuM CTabWIM3alUM  HANpsDKEHUs ¢
OrpaHHYeHUeM TOKa
7 orp n BKJIIOUEH peXUM OorpaHUYeHHUsi 060pOTOB
8 cTab n BkJII04YeH peXXUM CTabU/IM3al 1 CKOPOCTH
Bk/toyeH — pexuM — CTaOWJIM3alMM  CKOPOCTH €
9 cTtnorp la
OTpaHHY€eHHEM TOKa
@®yHKUUA omnpefessieT CKOPOCTb U TOYHOCTb CTaOWJIM3alMd WM OrpaHUYeHUs [Jid
pexkuMoB F17<8 u orpanuyeHue Toka gig F17=9
0 odeHb MejjieHHas | CaMada MeJjleHHas
F18 | crabuiuzanus 1 MeJlJIeHHas MepieHHas cTabuaIM3a1Ms, BbICOKAask TOUHOCTD
2 cpefHAs CpenHss cTabuau3anus, cpefjHssl TOUYHOCTb
3 6bIcTpas BricTpast cTabuar3sanusi, HU3Kasi TOYHOCTh
4 oueHb 6bicTpasg | CaMag GbICTpas
F19 H. npejgen U OnpepensieT MMHAMa/IbHOE 3HaUeHUe HaNpsKeHUsl Ha HarpysKe B peXXuMe CTabUIM3aluu
Hanpsi>keHus. 3HadyeHHe QYHKIIMM He MOXKeT NPeBbICUTh 3HayeHHe GyHKIMU F20
Onpefensder MaKCMMa/JlbHOe 3HAa4YeHUWe HaNpsSKeHWs Ha Harpyske B peXuMe
F20 B.npeAen U | cTabuausanuy HanpsbkeHusl. 3JHaueHHe QYHKLUM He MOXKeT ObITb MeHblle 3HaueHUs
dyuknuu F19
F21 u. npeen | OnpezensieT MUHMMaJIbHOE 3HauYeHUEe TOKAa B Harpyske B peXHMe CTaOWJIM3alUMM TOKa.
3HavyeHHe QYHKLMH He MOKeT NIPEeBbICUTh 3Ha4eHUue GYHKLUU F22
OnpefensieT MakCUMaJibHOe 3HaueHHe TOKa B Harpyske B peXMMe CTabUIM3aL MU TOKa.
F22 B. ipege | 3HauyeHUe QYHKLHUHU He MOKET NPEBbICUTh HOMUHAJIbHBIN TOK BBINPSAMUTESIAa U HE MOXKET
OBITb MeHbllle 3Ha4yeHUs GyHKIuu F21
PyHKIMA onpefiesigeT NOAK/IYEH JIM TaX0oreHepaTop
3HayeHHe Hagnucob [TosicHeHue
CoobuiaeT cucTeMe  yOopaBJeHUs O  HajJU4UHU
F23 | Taxoreneparop 0 BKJIIOYEH TaxoreHepartopa. Ha gucnieil BeIBOOUTCA WHJUKALUA
060pOTOB BaJia IBUraTe s
CoobuaeT cucrteMe ynpaBjJeHUss 00 OTCYTCTBHUe
1 OTKJ/II0YeH TaxoreHepaTtopa. Ha gucnsiee oTcyTCTByeT UHJWUKALUSA
060pOTOB BaJla ABUraTe s
F24 mv/o6 3apaetr BesimunHy MB/06 TaxoreHepartopa. JTa BEJIMYMHA MCTIOJIBb3YETCA /IS pacieTa
BeJIMYMHBI 060POTOB B MUH BaJla JIBUraTe s U NOCaelyI0lel ee UHAMKALMU Ha AMCILIee
@yHKLUS onpefiesiseT CI0CO00 TOPMOXKeHUs
0 HeT TOPMOKeHHE OTCYTCTBYeT
TOpPMOXXeHUe [POTHMBOBKJIIOYeHHUeM( peBepcoM) B
F25 | TopmoxeHue 1 HpoTHBOBKL T TeueHne BpemeHu TtopMm( F26) nyTeM HOAA4YH
' HanpsibkeHUss 00paTHOW MOJIAPHOCTU  BEJIMUYUHOU
UtopMm( F27), yacToTa BpalljleHHs] He KOHTPOJHUPYeTCs
2 NPOTUBOBKJ. N | TOPMOXKeHHe NPOTHUBOBKJIIOUeHHeM( peBepcoM) MyTeM
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nojayu HaIpsDKeHUs o6paTHOMU HOJIIPHOCTH
BesinuuHou UtopMm( F27); TopMoxkeHUe 3aKkaHUMBaEeTCs
nocJie JOCTHXKeHMs] CKOPOCTH BeJIMYHHbI oTceuku( F38)

AUHaMHU4Y€CKOoe TOPpMOXKEHHe - MNOAKJ/JIF0OYEHH e
TOPMO3HOI'o pe3ucTtopa K 06MOTKaM AKOpA B T€4Y€HHE

3 JuHamMuyeckoe T
BpemeHu TtopMm( F26), 4acToTa BpallleHusi He
KOHTPOJINpyeTCs
JAUHaMHYecKoe  TOPMOXKeHHe  — NOJAK/II0YeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  fKops);
4 JUHaMU4ecKoe n
TOPMOXX€HUEe 3aKaHYMBaeTCAd II0CJe JOCTHXKeHUS

CKOPOCTH BeJInYUHbBI oTcedukH( F38)

F26

Ttopm

dyHkuusa omnpejgesisseT BpeMs TOPMOXKEHHs 3JIeKTpoJBUTraTesis. /l[Mama3oH 3HAYeHUH
dyuknuu 0..25 cekyHz ¢ marom 1 cex

F27

Utopm

OnpesensieT BeJUYUHY HaNpsKeHHs, MOJABaeMOro K OOMOTKe $SIKOps BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eIuHUIaxX. /luana3oH 3HayeHud pynkiuu 0..50%

F28

IHoM a1

Onpe,aemleT 3HAa4Y€HHWE€ HOMHWHAJIbHOIO TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpOoABHUTIaTeEJIdA, IIPHU
IpEeBbINIEHHWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3dllIUTA OT NEPETPY3KHU

F31

H. Ipeaean

Onpe,qenﬂeT HUXHIOK TrpaHULy [AHalla30Ha peryjupoBaHHUA CKOPOCTH B PpeXHUMax
CTa6I/IJII/ISaLII/II/I CKOpPOCTH

F32

B. IIpeaesn

OnpenensieT BEPXHIOW TpaHUIy Juala3oHa peryJMpPOBaHUS CKOPOCTH B pexHUMax
CTabWJIM3aLUM  CKOPOCTM M MaKCHMaJIbHYI0 BeJHUYMHYy O6GOpPOTOB [/ pexuma
orpanuyeHus: 06opotoB( F17=7) u cTabuin3anuu CKOPOCTU

F33

HOM. 060POThI

3a/laeT BeJIMYMHY HOMHHAJNbHBIX 060pOTOB ABUraTess oT 25 A0 6250 06/MuH. ®yHKLIUA
He BJIMSIET Ha NMPOLECC PeryJIUpoBaHUs CKOPOCTH; ee BeJIMUMHA UCIO0J/Ib3YyeTCs B Ka4yeCcTBe
HOMUHaJ/IbHBIX 060p0TOB NHOM /1151 IIJIaThl aHAJIOTOBOTO BBIBOAA

F34

k030 . I1

®dynkuua 3ajaeT 3HayeHHe KoadPuIMeHTa MPONOPLUOHAJBHOCTH OOpPAaTHOM CBSA3U OT
TaxoreHepatopa Kn jgnas pexwuma crabunusanuu ckopoctd F17=8. Beauuunna Kn
ycTaHaBJuBaeTcs B npefeax oT 1 g0 80; yauie ucnonb3yrwTcd 3HadyeHus 10..40

F36

Ra + Rkab

3aziaeT cyMMapHOe CONPOTHUBJIEHHE LleNM 0OMOTKU AKOPs U KabeJbHOW JIMHUU OT
peryjsTtopa A0 JBuUraTess. IJTa BeJWYMHA MUCIOJb3yeTCd B  peXHUMax
CTabUJIM3aLMM WM OrpaHUYeHUss HanpsbkeHus Us  JJ pacyeTa MajieHUs
HalpsokeHWs Ha aKTHUBHBIX CONPOTHUBJEHHS C Lesblo IR KoMmeHcaluu 3TOTo
nagenus. Usmensercs c marom 0,01 Om ot 0 10 2,50 Om( 250 = 2,5 Om)

F37

AOTOPMOXXKEHHE

®OyHKIMSA BKIKOYAET JOTOPMOXKEHHE MMOCJe OKOHYAaHUS OCHOBHOTO ITMKJIA TOPMOXKEHHUS
npotuBkaouyeHrneM( F25=1 uau F25=2) - nmiaBHOoe CHMKeHUe HANPSDKEHUS [0 HYJA B
TedyeHue 0,5 cekyHz

3HayeHHe Hagnuchb [TosicHeHue

0 BKJI JloTopMOXKeHue BKJIKYEHO

1 OTKJI AOTOpMO}KeHI/Ie OTKJIDYEHO

F38

n OTCE4YKH

OmnpenesisieT BeJMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/MuH, mocie
JIOCTH)KEHHUsI KOTOPbIX 3aKaHYMBAeTCs UKJ TopMoxKeHus( mpu F25=2 wnu F25=4)

F39

T nepexstou

OnpenenisieT BpeMs May3bl NPU MePEKIIOYEHUN IycKaTesiel Bo BpeMsi peBepca oT 0 0 25
cek c marom 0,1 cek

F40

HHU3KHE N

BruitoyaeT QyHKIMIO M3MepeHUs] W MojJJAepKaHusl HU3KUX o6opoToB( n < 500
06/MuH) npu F17>7

F41

CHUI'HaJI TaX0

3HayeHHe Hagnucob [TosicheHue

MaKCHUMaJIbHbIH YPOBE€Hb CHUIHaJla C TaxOoreHepaTopa

0 0.250B 0.250 B

MaKCHUMaJbHbIH YPOBE€Hb CHUIHaJila C TaxoreHepaTtopa

1 0.30B 0.30 B

OnpegensieT MaKCUMa/IbHbIM ypOBEHb BBIXOJHOrO CUTHaJ/a C TaXoreHepaTopa.
Besinunny 0..30 B pekoMeHAyeTcs yCTaHABJAMWBATD [J1s1 HU3KUX YPOBHEMW CUTHAJIA €
11eJIbI0 MIOBbIIIEHUS TOYHOCTH U3MEPEHUS CKOPOCTH
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F42 K05, U 3ajlaeT MHTerpajibHbId Ko3pduuueHT crabunusauuud ckopoctu ot 0 mo 100,
MCII0J1b3yeTCsl JI/isl MOBbILIEHUSI TOUHOCTHU CTabUJIN3alMi CKOPOCTH
3asaeT pa3HULY MeXAy 3a/laHHOM N3 U peaibHOM CKOPOCThIO N /1Sl UHTEerpaJbHOMN
F43 JgenbTa U coctaBaswe. Heo6xoaumo 4To6bl JesibTa U 6bl1a MeHbllle, YEM Pa3HOCTb N3-n
npu paboTe Ha XOJIOCTOM XOAY.
3amaer auddepeHyuanbHbii ko3dpdunueHT ot 0 go 100, ucmosib3yeTcs B
F44 k030 . /1 IepexoAHbIX Ipoleccax J[Jjs yMeHblIeHHA CKAa4YKOB CKOPOCTH BpallleHHWd IMpH
pe3KUX U3MEeHEeHUAX Harpy3KHu Ha BaJly ABUTraTeNd
3ajlaeT Juana3oH JJis yCI0BHO-HOPMaJIbHO JUana3oHa CKOPOCTH oT n3-F45 no n3,
FAS nenbTa Jl rAe n3 - CKOPOCTb 3aJjlaHusl, B IMpejenax KoToporo audpdepeHnmansbHas
COCTaBJISIIOIAs He aKTUBHA. BesnuyuHa gesnbta [l A0/KHA ObITH OOJIbIIE, YeM
cTaTUYecKas OIMOKa N3-n, U3MepeHHasl Ha X0JI0CTOM X0y
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
F92 | koHTpob dbas 3HayeHHe Hagnucob [TosicheHue
0 BKJI 3alnuTa BKJIOYeHa
1 OTKJI 3amuTa OTKJIKYEeHa
BkiifouyaeT WM OTKJ/OYaeT 3alUTy OT MOTEPH Mol BO3OYXKJeHHUs. TOJbKO [Jis
BBIIPSIMUTEJISI MUTAHUS 0OMOTKH IKOPS
F93 3amuTa Bo36. | 3HaueHHe Hagnuch
0 BKJI 3alnuTa BKJIOYeHa
1 OTKJI 3anuTa OTKJII4YeHa
OnpejensieT cnoco6 U3MepeHHUsI TOKa 0OMOTKU sIKOps Is
3HaueHUe Hagnucoh [TosicHeHue
0 naTauk 1+ u I- ;FOK 06MOT}f'I/I "HKOpH paBej{ MOJIyCyMMe H3MepeHUi
MJIF0COBOr0” ¥ "MHUHYCOBOT0” IaTYUKOB I = (I+ n1-)/2
F94 | HsmepeHue | Tok 06MOTKH AKOpPSI paBeH IMOKa3aHHUSAM “IJIFOCOBOro”
1 JaTyuk [+
JaTtyvka Ig =1+
Tok 06MOTKHU SIKOPSI paBeH MOKa3aHUSM "MUHYCOBOIro”
2 JaTYyuK I-
JaTyuka lag=1-
3 HET Tok 06MOTKH IKOpsl paBeH HYyJ, Is1 =0
BrJIfO4aeT WM OTK/IKYaEeT 3aIUTy OT MOTEPH U3MEPEHUs] HANpPsHKEeHUS 0OMOTKH SIKOpS
Usa
F95 3amurta Uga 3HayeHHe Hagnucoh
0 BKJI 3alnuTa BKJIOYeHa
1 OTKJI 3anuTa OTKJII4YeHa
@®yHKUMSA HacTpauBaeT WM OTKJ/IYAeT 3allUTy OT MOTEepPH H3MepeHHs OOOpPOTOB
JaBurateJisi( 06pbIB TaXoreHepaTopa).
3HaueHue Hagnuch ITosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 o06/MuH 1pHU
Uzaz>15% nocJjie oKOHYaHMS MJIABHOTO MyCKa
F96 3amuTan
1 25% 3amuTta cpabateiBaer, ecad n<100 o6/mMuH 1pHU
U3a>25% nocsie oOKOHYaHUS IJIABHOTO MyCKa
2 3504 3amuTa cpabaTteiBaeT, ecau n<100 o06/MuH npuU
Uzaz>35% nocJjie oKOHYaHMsI MJIABHOTO MyCKa
3 OTKJI 3alnyTa OTKJIIYeHa
F97 | muaBubiii xon OrpaHUYMBaET YCKOpeHHWe, PeryJupyeT MJIABHOCTh W3MEHEHUS CKOPOCTH BpalleHUs OT
HeorpanudyeHHoro( F97=0) no ouens meyieHHoro(F97=10)
F98 | 3aBoj. HacTp.
[TossicHeHue
3HaueHUs Bcex MporpaMMupyeMbix OYHKOUNA He
U3MeHseTCs
Bce  nporpammupyeMmble — QYHKIMM  HTPUHUMAKOT
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3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHbI:
OyHKIUsS 3aBojckoe OyHKIUsS 3aBojckoe
3Ha4YeHue 3Ha4YeHUue
F1 0 F31 0
F2 1 F32 2500
F3 0 F33 2500
F4 1 F34 20
F10 0 F36 0
F11 10 F37 0
F12 5 F38 120
F15 0 F39 3
F16 100 F40 0
F17 1 F42 0
F18 2 F43 50
F19 0 F44 0
F20 UHoM s F45 100
F21 0 F92 0
F22 [HOM 5 F93 0
F23 1 F94 0
F24 60 F95 0
F25 0 F96 0
F26 3 cek F97 2
F27 20% F99 1
F28 IHOM A F100 3
F99 | RS-485 azpec OnpepesnsieT aJipec ycTporcTBa B ceTH RS-485, 3HaueHus ot 1 o 247
OnpeneisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HaueHue Hagnuchb
0 1200 6uTt/c
1 2400 6uT/C
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/c
6 38400 6uT/c
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kla + OnpepensieT k03GPHUIIMEHT Mepelauu M0 TOKY MeX/ly U3MepeHHbIM 3Ha4YeHHUeM CUTHaja
F103 Kls - C JaTYUMKa TOKA U MOKAa3aHHUSAMH TOKa Ha JMCIUIee MO “IUIIOCY” U “MUHYCY” SKOPHOU
ki 0OMOTKH M TOKa BO30YXKJEHHUSI COOTBETCTBEHHO. Ha mnpeanpusiTUM H3roTOBUTEJIE
06bIYHO BbICTaBJIEHO 3HaYeHHUe 6Jin3Koe K 1,00. [luana3oH sHayenui ot 0,5 10 1,75
F107 kUs, kUB OmnpepnensieT kK03QOUIMEHT Nepeayu MO HANpsHKeHUIO( 060pOTaM JBUTraTesisl) MEXAY
F110 Kn BIlepes VM3MepeHHBbIM 3HaYeHUeM U OKa3aHUAMM Ha JUCIJIlee HalpshKeHUs AKoPS, HallpsXKeHUs
F111 KN Haszaj, BO30YX/IeHHs U 060pOTAMH 3JIEKTPOABUTATEIS /IJIsl HANIpaBJIEHHsI BpallleHUs BIepes U
Ha3a/l COOTBETCTBEeHHO. Ha npenpusaTHU U3TOTOBUTEJIE 06BbIYHO BhICTABJIEHO 3HaYEeHUe
6sin3koe k 1,00. /lnanason 3Hauyenui ot 0,5 g0 1,75

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1J1s1 BCEX PEKUMOB.

\ Pexxum OTobGpakaeMble JJAHHBIE

34




"3sezga JnextporHnka” https://zvezda-el.ru/

1-s ctpoka Hagnuce “I'oToBHOCTB”

['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,
U3=250 B, I3 = 66 A.

1-a crpoka Kog dyHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKLMU U KpaTKoe NOsiICHEHUe

1-g cTpoka BesimumHa 3a/jal011ero CUruazua

2-1 CTpoKa BesiunMHa TOKa Harpysku OOMOTOK SIKOps H
BO30YX/EHUs, BBbIXOJHble HaNpsHKeHWs O0OMOTOK  AKOps H
BO30OYXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Ua=100 B, UB=220 B, Is=3 A, Tp=45 C.

[a - mocTosiHHas cocTaBJAKIlasg TOKa OOMOTKMU sKops, Irms -
CpeAHeKBaZpaTU4Hasl COCTABJISAIOIAsA, S3KBUBAJIEHTHAs IOCTOSIHHOM U
nlepeMeHHOM COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

[Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOYEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcsl TeKyllas BeJWYHMHaA 060pOTOB Baja
JABurareJis, Hanpumep, n=1500 06/MuH.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
UTo6Bpl MNpoCMAaTpuBaTh TOJBKO OJWH BBbIOpPAaHHBIM MapaMmetp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. I[Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ky 1 ee Ha3BaHuUe

PaboTa

9. Bo3MOXHbIe HeHCIIPAaBHOCTH U CIIOCOOHI UX YCTPaHeHHUA
Bo3MoxHBIe HEMCIIPAaBHOCTH U CIIOCOOBI MX yCTPaHeHUs NPUBe/eHbl B Tabsule 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH M CIOCOOBI UX YCTPAHEHHUS

Haanucek Ha IlossicHeHHue
WHJMKaTope

N Ommo6Ku

YcTpoHCTBO He 0GHAPYKHUBAET HaNlpsi>KeHU e CETH

Bo3MoxHasA npu4MHaA JdencTtBus

Hal'IpH}KeHI/Ie Ha Hp606p330BaTeIIb Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHOo HallpA»XKeHUH, NpaBHUJIBHOCTH
MNOAKJIIOYEHHA

Om?2 HeT CUJIOBOH ceTH!

C/IMIIKOM HU3KO€e HalpsDKeHHe Y6eauThcsl, YTO HaNpsi>KeHHE B CETH
6oJble 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl ObLT 3aPpUKCUPOBAH NMPOBAJ HANPSKEHUS MHUTAHUSA
CUCTEMbl  yIpaBJeHUs WJU  [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJbHOCTBI0O  GoJsiee  2-X  ceKyH[. JlanbHelliee TMOBeJieHUE
npeo6pa3oBarteis onpejesiercs 3HadeHneM yHkuuu F3. Ecaun F3=0, To
YCTPOUMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeo6Gpa3oBaTeyib BOHJIET B peXkuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgbl “Cton”

npoBas

Om3
HanpsxkeHus!

TemmnepaTypa oxsaxaamwuero paguaropa gocrura 80 C.

Bo3mo:KHasi npyuYnHa JenicTBUs

Ow4 neperpesn!
Heucnpasen BEHTUJIAATOD | Y6enuTbcsa B HCIIPaBHOCTH

OXJIAXKAEHHUA BEHTHJIATOPA
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3aCOpEHbI BEHTHJIALKMOHHDbIE
2KaJIIO3H

npO‘{I/ICTI/ITI) BEHTHJIALIMOHHBbIE
2KaJIKO3U OT IIbIJIKM M1 MyCOpa

[Ipeo6pasoBaTesb pa3MmelleH B
IJIOXO  BEHTWJIMPYEMOM  WJIH
»KapKOM MecTe

Y6enuTncsa, UTO  TeMIlepaTypa
OKpYKaIoLIero BO3/lyxa He
npeBbimiaeTr 40 C. YCcTaHOBUTb
npeo6pa3oBaTesib B JPYroe MeCTO,
NPUMEHUTh BHEIIHUHU 06/1yB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HEeT CBA3H MEXAy

[Inater A2 u A5 He 06MEHHUBAIOTCA

npO‘-II/ICTI/ITb MEXIIJIaTHbIE

Om5 iaTamu! JPpYT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UcYe3aeT
- OTNIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
m 3aMbiKaHUe! 3aMbIKaHUS ¥ 3aMbIKaHUSI HAa 3eMJIKO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBblllIaeT HOMUHAJBHBIA TOK | HaNpsi’)KeHUE; yMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeob6pa3oBaTelis WU Ha BaJly ABUraTelsl, OTCTPOUTD
3JIEKTPOABUraTes sl B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[ToBpexeHue neneit | [IpoBepuTh UCIPABHOCTH Lienel
H BO30YK/IeHUsI BO30YKJIeHUs
Om11l Bosg;;:(f:nﬂ HeBepHoe nporpaMMupoBaHue | OTKOpPEKTUPOBATh 3HAYEHUS
HaCTpOEeK byHKIIMN, 0OTBEYAIOIIUX 32 3Ty
3amury - F93,F19 u F21
OpuH U3 JaTYUKOB TOKA | YCTAaHOBUTb 3HAYeHUs PYHKLNHU
HeWcHpaBeH UaU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Omr 12 HEHCIIpaBeH pasa 60Jbllle IpPyroro HeHWCNPaBHbIN JaTYUK, HACTPOUTH
JaT4YHK TOKa Isa
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTb ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Ow 13 HeT usMepenusi Usa | usmepenus Ug MIPOBEPUTD Pa3beM B ILjIaTe
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HeT U3MepEeHHUs n MPOBEPUTH Pa3beM B ILJIaTE

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MmoxHag npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3MoxHasa npu4YMHA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ylnpaBJeHUsI WJIA UX HeBEepHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

MNOAKJIDYEHH e

nenel ynpaBJieHUs
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HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexxuM “Pabota”, curHas ymnpaBJ/ieHHs
IPUCYTCTBYET U W3MEHSETCs, Harpy3kKa IOJK/IIYeHa, HO Ha BbIXOJE

HalnpAXeHHd HET

Bo3MmoxHag npuYMHa

JelicTBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkirounTh aBTOMaT QF2,
NpOBEPUTh HaJW4YUe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipn paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAHHbIE Ha
WH/JIMKAaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JdencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I noaadye HalpsAXeHHUudA  Ha

npeobpasoBaTejb Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oTOBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJII0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B NMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE
10.1 TexHnuyeckoe o6cayXKMBaHMe Npeobpa3oBaTesisl IPOU3BOAUTCA He pexke 0OJHOTO pasa
B IIECTb MECSLEB U BKJIOYAET B CeOs:
A) KOHTpOJIb KpelnJeHus;
B) KOHTpOJIb 3/71eKTPUYECKHX COeIUHEHUH, NOATS>KKa BUHTOBBIX COeJUHEHU;
B) ypaneHue nblId U rpsi3y;
[') KOHTPOJIb UCIPABHOCTH BEHTUJISAITOPOB;
/1) KOHTPOJIb TEMIIEPATYPHOI'O PEXKUMA.
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11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxxap1¥ npeo6pa3oBaTesib HAHOCATCH:

A) Ha3BaHUe Mpeobpa3oBaTes;

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;

B) noTpe6JisieMasi MOLHOCTh;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBkKa npeo6pa3oBaTeJid

12.1 YnakoBka npeo6pa3oBaTeJisi IPOU3BOAUTCS B KAPTOHHYIO KOPOOKY WM JilepeBsHHbIN

ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 llpeo6pasoBaTesib XPaHUTb B 3aKPBIThIX MOMEIeHUAX B KapTOHHBIX KOpOOKaxX WU
JlepeBSIHHBIX ALIMKaX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TeMmnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHocHUTe/IbHAsA BJAXXHOCTb Bo3/iyxa He 6osiee 80 % npu TemnepaTtype 35 C.

Bo3zyx B noMeleHHMU He J0JDKeH COZepXKaTh MblIM, TapoB KUC/AOT U ILesIoYel, a TaKxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 [Ipeo6GpasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTupoBaHWe [ONyCKaeTCd BCeMHM BHAAMU 3aKpPbITOrO TPAHCIOPTA.
TpaHcropTMpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBCA B OTaIJIMBAaeMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-KB-PB-460-220.....cccciitiiiiieiieieiiiirree e ies e s e e eenenens 1T
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnesseeensnes 1wt
| =0k 1 (0] o AP PTRPT 1wt
3§01 0 O 2 1T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalliu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeudeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEXKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MO>KHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/

38



"3Bezna InexktporHnka” https.//zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOeJUHUTETbHbIE Pa3MepPbl
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Ta6suna b1 'abapuTHbIE U IPUCOEJUHUTEbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-KB-PB-460-220-A-40-13 480 | 516 | 546 720 680 194 Bostel M10 28
TPC-KB-PB-460-220-A-80-13 480 | 516 | 546 720 680 194 Boatel M10 30

TPC-KB-PB-460-220-A-125-13 | 560 | 602 | 638 840 790 194 Bostel M12 39
TPC-KB-PB-460-220-A-160-13 | 560 | 602 | 638 840 790 194 Bositel M12 42
TPC-KB-PB-460-220-A-200-13 | 560 | 602 | 638 840 790 194 Bostel M12 44
TPC-KB-PB-460-220-A-250-22 | 660 | 702 | 738 940 890 222 Bostel M12 60
TPC-KB-PB-460-220-A-315-22 | 660 | 702 | 738 940 890 222 Bostel M12 64
TPC-KB-PB-460-220-A-400-22 | 660 | 702 | 738 940 890 222 Bostel M12 64
TPC-KB-PB-460-220-A-500-35* | 760 | 802 | 838 | 1000 950 222 Bostel M12 85
TPC-KB-PB-460-220-A-630-35* | 760 | 802 | 838 | 1300 | 1250 | 282 Bostel M12 100
TPC-KB-PB-460-220-A-800-50* | 760 | 802 | 838 | 1300 | 1250 | 282 Bostel M12 105
TPC-KB-PB-460-220-A-1000-50 [llkad HanospHbIHA 1600x800x400 135
TPC-KB-PB-460-220-A-1250-50 [llkad HanospHbIH 1800x800x400 150
TPC-KB-PB-460-220-A-1600-50 [llkad HanospHBIHA 1800x800x400 160
TPC-KB-PB-460-220-A-2000-80 10 3apocy
TPC-KB-PB-460-220-A-2500-80 10 3apocy
TPC-KB-PB-460-220-A-3200-80 10 3apocy
TPC-KB-PB-460-220-A-4000-80 110 3anpocy

* MOXeT ObITh U3roToBJIeH B lKady 1320x800x300 mm P31
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