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BBegeHue

Hacroamee «PykoBOACTBO 1O 3KCIJyaTauWu» IMpeJHA3HAayYeHO [Ji1 O3HAaKOMJIEeHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
CKOPOCTH JBUTaTeJisl NMOCTOSSHHOTO TOKa, UMeHyeMoro gajsiee no Tekcty “TPC-THA-460-220-A”,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

1.1 IlpeobpasoBaTesb MNpeJHa3HAYeH /Js pPeryJjupoBaHUs YACTOThbl BpallleHUs BaJja
JIBUTATeJIsl IOCTOSTHHOTO TOKA My TeM BhINPsSIMJIeHUs TpeXpa3zHOro nepeMeHHOT0 HanpsiXKeHUs U
peryJiMpoBaHusi ero [JeHCTBYyMOLIero 3HayeHUss Ha O0OMOTKe sKops. PerysivpoBaHue
OCYIIIECTBJISETCS 32 CYeT U3MEeHEeHUs yIJia 3a/]epP>XKU OTIIUPAHUS CUJIOBbIX TUPHUCTOPOB.

1.2 Illpeo6pa3oBaTesb MOXeT paboTaTb B peXxUMe CTAaOW/IM3aLUU CKOPOCTH MpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
30 06/mMuH. [lpu HenoAK/IIOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOUCTBO
MMeeT BO3MOXXHOCTb CTabUIM3UPOBATh 060p0oThl M0 obpaTHou I/IC ABUraTessa 60 paboTaTh
6e3 cTabuaM3aluM CKOPOCTH. B mociregHeM ciydae Heleslecoo6pa3HO  MCNOJIb30BaTh
npeobpasoBaTesib [AJs pPeryJupoBaHUs 4acTOThbl BpauleHUs B AuamnazoHe oT 0 go 10% ot
HOMHHAJIbHBIX 060POTOB JBUraTesis, TaK KakK B 3TOM JlUala30He CKOPOCThb BpallleHHus 6ynaeT
CUJIBHO 3aBHUCETb OT KOJIeGAHUI HAarpy3KH U Halps>KeHUs CeTH.

[Ipeo6pa3oBaTesib HEJb3s1 UCIOJIb30BAaTh JJIS1 3JIEKTPONUTAHUSI €MKOCTHOW Harpysku(
npeo6pa3oBaTesid 4YacTOTbl, aKKyMyJsATOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalLUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BBIXOAY U3 CTPOS KakK nmpeobpa3oBaTeJis, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpyZOBaHUs HeceT
OTpe6HUTeb, a FTapaHTHUHHbBIE 00513aTE/IbCTBA U3TOTOBUTEJIS HE AENUCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJ yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONyCKaHHUA — NOJ'beMHBIX KPaHOB, Jie6e/J0K U T.II.

1.3 PerysvpoBaHHe Hanps»keHHUs Ha HarpyskKe OCYLIeCTBJISIETCS OJHOBPEMEHHO II0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 [IlpeobpasoBaTesb MOXeT MNPUMEHATbCA KakK /s PYYHOro peryJupoBaHUS
HanpsPKeHUs1 Ha Harpyske, AJisg 4ero npejiHa3HauyeHbl KHONKU W NepeMeHHbId pe3ncTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CHTHAJIOB MOTYT IPUMEHATHCA:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeleHus jisi paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C MOMOLIbIO
TyMOJiepa Ha JIMIeBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA
yCTPOUCTBOM. Bce 3amporpaMMupoBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHWYMHE 33/aloliero
CUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSIKEHUH, peXuMaxX paboThl, 3HAYEHHUS
IpOrpaMMHUPyeMbIX YCTABOK U KOJIbl OIIHUOOK.

1.7 [Ilpeo6pasoBaTesb HMeeT LHWPOKUHA KOMILIEKC 3allUT H aBTOJUArHOCTHKH,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOpMHUpPOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIPEX/eHHe.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepuctuku TPC-TA-460-220-A

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Leln AKopA

0..460 B, perysiupyemoe

BbIxo/1HOe Hanpsi>KeHHUeE 11eNU BO30YyKAeHUs

220 B, HeperysiupyeMoe

Hanuyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'0O
BBIKJIKOYATEJIA

Ja

PeBepc TUpPUCTOPHBIN N0 LIeN U AKOpS
PeBepcoM( NpOTHBOBKJIIOYEHUEM) WJIN
Topmoxenue JMHaMH4eckoe( TpebyeTcss TOPMO3HOM
pesucTtop)
Crnoco6bl peryJIMpoBaHMs HaNpsiXKeHUsI ®a3oBbIN

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50Ty

HoMuHanbHBIN TOK NpeobpasoBaTess A5
NHUTaHUSI OOMOTKH SIKOPS

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

HomuHa/IbHBIN TOK Tpeo6pas3oBaTesis AJ1s
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50,80 A

Perynupyroummn 3jieMeHT

Tupucrtop

Croco6 cTabun3anuy 4acTOThI BpallleHUs

1o 0OpaTHOM CBSI3U OT TaXOreHepaTopa, 1o
obpatHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
HarpysKHu)

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

30 06/mMuH

HecTabuapHOCTb CKOPOCTHU NPU U3MEHEHUU
HarpysKu Ha BaJy ajiekTpoBuratesis oT 10%

0,2-5% B 3aBUCUMOCTHU OT KO3pULEeHTa
06paTHOM CBSI3U 110 CKOPOCTH OT

210 90% oT HOMHHAJIbHOU TaxoreHepaTtopa
BpeMs cTabu/IM3anuy CKOPOCTH MPU CKAYKe 0.2 cex
HaNpsh>KeHUsl CETH WM Harpy3ku Ha 10% ’
Tun cucTeMbl ynpaBJieHUs MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIM pe3UCTOp, KHONKY NaHeJU
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ynpaBJieHUs
0-10 B / 20 kOm
Bxoj ynpaB/ieHUs / BXOJJHOE CONPOTUBJIEHHE 0-20 MA /91 Om
4-20 MA / 91 Om
[1;1aBHBIN NYCK U OCTAHOB 0..25 cek
HanKanus mnaxo-xpncmnnugecxnﬁ VHJUKaTOop 32-
CUMBOJIbHBIH, 3 CBETOAUOAA
2 [IporpamMupyembix pesie 220 B 5 A.
JlonoJIHUTE/IbHBIE KOHTAKThI BbixoiHOM curHaJs: “Pa6ora”, “ABapus”,
“I'oTOBHOCTB”
3aluTa: KOpOTKOe 3aMblIKaHUE Ha BBIXOZe JJIeKTpOHHAad 3allUTa
3amyTa: neperpyska JAJUTeJbHbIM TOKOM JJIeKTpOHHAad 3aulMTa
3auuyTa: 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
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJeHcaTa ( cyxoe NOMelleHHe)
Usonsius 2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JuauTtenbnbil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTUsa 12 mecsueB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcs Ao1. niata RS-485

st paboThl npeobpasoBaTesisi HEO6XOAMMO JiBa HanpspkeHUs. OJHO HampsKeHUe yepe3
TUPUCTOPBI KOMMYTHUPYETCS HAa HAarpy3Ky — OHO Ha3blBAaeTCsl CUJIOBbIM HaNpsDKEHUEM; Jpyroe
HanpsDKeHWe UCIOoJIb3yeTcs JJii TNUTAHUS CUCTeMbl yIpaBJieHUs - OHO Has3bIBaeTcsd
BCIIOMOTaTeJ/bHbIM.

2.2 lIlpeobpa3zoBaTe/ib NpeHAa3HAYEH [IJIF SKCIJIyaTallUK B CIeyOLIMX YCI0BUAX:

A) 3aKpbIThle B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouiero Bozayxa ot 0 go +40 C;

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U
BJIary;

') atmocdepHoe gaBieHue oT 84 no 106,7 klla;
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) mecTto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3/]eCTBUS MPSMBIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;
7K) oTcyTcTBUE BUOpALUU U YIapPOB.

3. YCTpOMCTBO U NIPUHLMI AEHCTBUS

3.1 BHyYTpeHHee VCTPOUCTBO.
BHelHU# BUJ npeobpasoBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/; npeobpasoBaTeis

Ha snnneBoit naHesiM pa3MelaloTcs 3J1eMeHThI UHAUKALUU U yIIpaBJIeHU:
A) cBetoauobl “B” u "H”;

B) cBeToauon “ABapus”

B) tym6ep “PaboTa”;

) Tym6siep "HanpaBsienue”

1) KU KO-KpUCTAJIMYEeCKUM UHAUKATOP;

E) knonku “Ilp.”, “®”, ”">", "<” n1s1 nporpaMMUpOBaHUs U yIIpaBJIeHUS;

2K) pyuka BCTpoO€HHOTO NepeMeHHOr0 pe3ucTopa;

3) KHOIKa aBapUHNHOT0 OCTAaHOBA.

BHyTpu 1mikada pa3MeniaroTcs:

A) aBTOMaTHueckui Bbika4aTesb QF1 g noak/0ueHus CUJI0BOM CETH;
b) kneMMHas kosioaka XT1 fJis1 moK/It04eHHUST 0OMOTKH SIKOPS;

B) ki1eMMHasd kosioaka XT2 /i1 NOJK/II0YEHHUS L[eNH BO30YK/IeHUS;

[') Tupucropusle Mmoayau( 6 WTYK);

) paauaTop oxJaxKJeHUs;

E) maaTel cucTeMbl ylipaBJieHuUs;

7K) aBTOMaTHuYeckuii BbikIO4YaTe b QF2;

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 60koBoO# nmaHeu u_ucacl)a HaXOAHWTCA KJ/ieMMa 3a3€MJIEHHU .
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B kauecTBe pery/iupyollero sjeMeHTa B YCTPOWCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbId M3 KOTOPBIX COJEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
NOJKJI0YaeTcsl K CBOOOAHBIM 3akuMaM aBToMaTa QF1. Ha siuiueBodl mnaHesd pasMelleHbl
3JIEMEHTbl WH/JMKALMA U ynpaBjeHUs. BHemiHue mnpoBoja U Kabeau JAJsd MNOAKJIIOYEHUs
HaNpsPKeHUS CEeTH, HAarpy3KH U 1ienel ynpaBjeHus BBOAATCSA B IKad ¢ HIKHeH cTopoHbl. Llenu
yIpaBJeHUs U CUTHAJIM3al U1 NMOAKIIYATCA K K1eMMHUKaM X1, X2 u X4 cOOTBETCTBEHHO Ha
nJiaTe ynpaBJeHUs.

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

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexuMe MMIyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJAbl “Pab6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3TOT pexuM npeo6pas3oBaTesib MepeXOAUT NPU HAJUUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yNpaBJAKOLIAE
MMIYJIbChI, HA Harpyske NpPUCYTCTBYeT HampspkeHWe. Ha uHaukatope
OTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“Pabora”

B 3TOT pexxuM npeo6pasoBaTesib MepexoJUT NPU PErUCTPALMU KaKOH-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUSI  aBapUMHOM  CUTyallMd TMpeobpa3oBaTeSb  MOMXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HAAIUCh

PexxuM nmnpeaHasHayeH /il 33J/laHUsl 3HAYEHUH NPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZlayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUeE TEKYILeH Mo/Jiesid Tpeob6pa3oBaTeis).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HauYeHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHUBHOE HCOOJIHEHHUE.

KOHCTPYKTI/IBHO npeo6pa30BaTeJlb BBIIIOJIHEH B BHUJAE METAJNJIMYECKOI'0O HAaBE€CHOI'O HJIH

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKOTCA OpraHbl yNpaBJeHUs W HHJAWKALUY,

nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasJjienusa uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUHU KoMMyTanusa cui0BOro Hanpsi>XeHus
BbIKJIto4aTe b QF1
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIIO4YaTeab QF2

CseToguon “B”

['opuT B pexxume “PaboTa” npu HanpaBjieHUU BpaleHus "Brnepen”

Csetoguon “H”

['oput B pexxume “PaboTa” npu HanpassieHUH BpaueHus "Hazazg”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpaxkaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHMUS

WH/MKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3ucTOp | YnpaBJieHUe BbIXOHBIM HaNPSX)KEHHUEM B pyYHOM peXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlig noauu KoMaH/ bl “PaboTa” B pydyHOM pexxume

Tym6sep “HanpaBienue”

[T M3MeHeHUs HamNpaBJIeHUsl BpallleHUs JBUTraTesisi B PyYHOM
pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIGOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>" Jl/1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUSl BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJI0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHayeHUWe KJeMM KJeMMHbIX Kosionok XT1-XT3, X1, X2 u X4 npuBeJieHO B TabJIUIEe
3.3. KniemMHbIe kosioaku X1, X2 1 X4 pasMellaloTcA Ha NJIaTe yIpaBJeHus

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI
XT1 1 +Us Jisi coeHeHus ¢ 06MOTKoM sikopsi( Beixoa “nutoc”)
XT1 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)
XT2 1 +UB Jns coennHeHus c 06MoTKoM Bo36yxaeHusi( Boixog “nuiroc”)
XT? 2 Us gﬂﬂ Coe",uI/IHeHI/IH c 06MOTKOM B030YXAeHus ( Bbixon
MUHYC")
XT3 1 Tr+ 1 noiK/I0YeHUd TaxoreHepaTopa
XT3 2 Tr- J1d oA KJI0YeHUs TaxoreHeparopa
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rynp Jl1s1 MOAKJII0YeHUs CpeIHero BbIBOJ|A BHELIHET O
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epeMeHHOr0 pe3ucTopa
X1 5 AGND | O6wuit 11 aHAJIOTOBOI'O CUTHAJIA YIIPaBJeHUs
X1 6 Ay /sl molayy cMrHaJia IMCTaHIIMOHHOTO YIIpaBJeHUs
X1 7 GND 06umit
X2 6 B/H Jl/1s1 AMCTAaHIIMOHHOTO U3MeHEeHUs HallpaBJieHUs BpallleHUsI
JBUraTed
X2 7 GND 06umit
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
NpOrpaMMHpPyeMOro peJsie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 P1
X4 3 H3 P1 HopMasibHO-3aMKHYTbIM KOHTAKT 1-ro MporpaMMUpPyeMOro
pese
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOrpaMMHpPyeMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJje
X4 > P2
X4 6 H3 P2 ;I;)J}l)el\’laﬂbHO-BaMKHYTbII/I KOHTAKT 2-Tr0 IpOrpaMMHpPyeMoTro

3.5 Bbi6op crnoco6a nojiayy KoMaH/g
C mnomouipio ¢yHkuuu F1 3amaeTcd BapuaHT yHpaBJeHUs 3alMyCKOM - MECTHOE,

JUCTAaHIIMOHHOEe WJH o RS-485.

[Ipu BbIOOpe MecTHOro ymnpaBieHus F1=0 komaHJa paboTa MoJaeTcs IepeBOJOM
PYKOSITKM TyMmbOJsiepa "Pabota” B mosiokeHue “Bkus”, a HampaB/ieHHWe BpallleHUs 3aJaeTcs
TyM6epom "HanpaBseHnue”.

[Ipy BbIGOpE AUCTAHIIMOHHOrO ympaBjieHUs Fl=1 J0MOJHUTENbHO HYXXHO YYMUTBIBATh
3HavyeHue pyHkuuu F10 "ynpaBsieHue peBepcom”:

Ecau F10=0, To komaHga “Pa6ota” mopaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOH
K0JIOAKY X1 Ha MJsaTe ynpaBJieHHs, a 3aMbIKaHUEM WJIM Pa3MbIKaHUEM KJIeMM 6 U 7 KJIeMMHOU
KOJIOJIKM X2 MeHsIeTCs HalpaBJieHHe BpallleHHUsl.

Ecau ke F10=1, To npu 3aMbIKaHUU KJIeMM 6 U 7 KJIeMMHOH KoJsioaku X1 mopaaetcs
KoMaH/la "PaboTa” U HauMHaeTCs BpallleHUEe BIepe/, a IPY 3aMblKaHUU KJeMM 6 U 7 KJIEMMHOU
KooKW X2 mojaeTcss KoMmaHZa "PaboTa” M HauuMHaeTcs BpalieHue Hasaja. Komanae "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060MX KJIeMMHbIX KooK X1 u X2 miaThl
yIpaBJieHUS.

Takxxe komaH/bl "PaboTa” uau "Cton” MoryT ObITh MOoJaHbl 1o MHTepdelicy RS-485, eciu
F1=2.

3.6 Bri6op 3az1aromiero curuaJja

YnpaBiATb ypoBHEM BBIXOJHOIO HaNpsyKeHUs IpeoOpa3oBaTesil MOXHO MECTHO HJIU
JAUCTAaHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIIaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCTOpoM. HaxoxJeHue PUCKU PYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

A1 AUCTAaHLLMOHHOTO YIpaBJeHUA B KadeCcTBe VIPABJAKIIUX CUTCHAJIOB MOIYT
IPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;
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B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN CUTHA/I aHAI0TOBbIH 4...20 MA.

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npuioxeHe A) u Tabauueir 3.3. BbI6Op HCNOJIb3yeMOTo CUrHajla OCYLIECTBJISETCS
nporpamMmyupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHus oTobpakaeTcs
Ha JIUCILJIee B MIPOLIeHTaX, BOJIbTaxX UK aMmiiepax, Hanpumep, Us=25%, U3=50 B, [3=30 A.

Tak)xe curHas 3ailaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnosb3oBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKIOYEHUS

[loBeseHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO MJM BCIOMOraTe/JbHOIO
HalpsPKeHUs1  ompejesisieTcl  3HadyeHHWeM  QYHKUUKM  NOBTOPHOro  BkjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsKeHUs JIJINJICS MeHee IBYX CEKYH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecJd O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Ecim F3=1, To aBTOMaTHh4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HanpsXKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCs coobleHre 06 ouMbke. B TakoM noJioxkeHUU Npeobpa3oBaTesib 3a6JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHUs. UToObl ero pa3bJioKMpPOBATh, HY>KHO MojaTh koMaHay “Crtom”,
nocJ/ie yero npeobpasoBaresib NepenzieT B pexxuM “'0TOBHOCTB .

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrPAMMUPYEMOr0 peJie

Ha kseMMHy10 K0JIOJKY X4 muaThl yIpaBJieHUs] BbIBeJleHbl KOHTAKTbI TPOTPaMMHUPYEMbIX
pesne. B 3aBucuMocTH OT 3HaveHUss GyHKUUM F4 u F5( cM. myHKT 7) peJsie MOXXeT ObITh
HEaKTUBHBIM UJIU BBIMOJHATb QYHKLUIO CUTHAIM3aTOpa CAeAy0LIUX COObITHM:

A) [Ipeo6pasoBaTesib HAXOAUTCA B pexkruMe “'0OTOBHOCTD;

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;
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B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

[) JuHaMuyeckoe TOpMOKeHUe. KOHTaKTbl peJie HCNOJb3YKOTCA JJ KOMMYTaluU
CUJIOBOTO KOHTAKTOPA, NOAKJII0YAI0Iero TOPMO3HOM pe3nCcTop K 0OMOTKe SKOpsl.

KoHTakThl mporpaMMupyeMoro peje MoXXeT KOMMyTUpoBaTh HanpsikeHue 220 B 50 'y u
TOK 5 A.

3.9 HM>KHUY Y BEPXHUU peJiesibl PeryJIUpOBaHUd

HwxHUNA U BepxHUM IMpeJiesibl PeryJUpOBaHUsS COOTBETCTBYIOT MHWHUMAJbHOMY H
MaKCMMaJlbHOMY 3HA4Y€HHUI0 YIPAaBJSIOIEr0 CATHasa. YCTaHOBKA 3TUX 3HAYE€HUM MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl JHalla30Ha, B KOTOPOM Oy/eT BECTUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpspKeHWsl B MpPOLEeHTaX OT HOMHUHaJbHOro. Eciy ycTaHOBUTH 3HayeHHeE [Ji HUKHErO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCMMaJIbHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3a/laHue 3HAaYEeHUH HUXKHETO U BEPXHEro NpeJiesioB pery/JupoBaHus i ¢a3oBoro MeTo/a
ocylecTBJsIeTcsl nporpaMmMmupoBaHveM ¢yHkiui F15 u F16; ( cM. nyHKT 7). C MOMOIIbIO
¢yHk1u F16 MOXXHO OrpaHUYUTh BBIXOJHOE HANPSXKEHUE PETYJISITOPA BO BCEX PEXKUMAX.

3.10 PexxuM orpaHvyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK OOMOTKM He NpPEeBbICUJI 3alaHHOe 3HaYeHUe. [laHHasg QYyHKIMS M03BOJISIET
TOYHO OrPaHUYMBATh MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M meperpysku. DyHkuus
BKJIIOYAETC W OTKJI4YaeTcs M[porpaMMUpoBaHuMeM ycTtaBku F17=1, a BeJHMYMHA
MaKCHMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkor F22( cM. myHKT 7).

B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLEeN Toka skops s(
He cpeJiHEKBaJipaTU4yHOe Irms).

3.11 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaThb B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOAJEPKUBATb TOK OOMOTKM $SIKOpS Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy Toka — 2% OT HOMMHAJIBHOI'O TOKA PeryJsTopa, BpeMs cTabuJu3aly TOKa NIpU
CKauKe ceTeBOro HanpsbkeHud Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCs BeJIMYMHA NOCTOSTHHOW cOCTaBJIsIolled Toka fAkops Is(
He cpeJiHeKBaJipaTU4HOe Irms).

3.12 PexxyM OorpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPSKEHUs, B KOTOPOM

CUCTeMa yIpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBHe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BBIXOZHOE HaIpshKeHWe Ha 0OMOTKe SIKOpSl He NPEeBBbICUJIO 3aZlaHHOe
3HaueHHe. DyHKLUUA BKJ/IOYAETCHd U OTKJ/YaeTCs NMporpaMMuUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

Jlia Gosiee TOYHOTO OrpaHUYEHUs] HANPSKEHUs CAYXKUAT QyHKUUM F36, ¢ momolbio
KOTOPOM 3a/iaeTcs BeJIMYMHA aKTUBHOT'O CONPOTUBJIEHUS KabeJbHOM JIMHUM U 0OMOTKHU AKOPS.
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C TmoMOIIbI0 3THUX JaHHBIX TMPOU3BOJAUTCS BbIYMCJIEHHWE BeJUYUHbI HanpsbkeHuss IR
KOMIIEHCal[UM NaieHUs] HalpshKeHUsT:
Ur =Irms *(Rk + Rsa), rae
Irms - cpeJHeKBaJjpaTUYHOE 3HauyeHHe TOKa, Rk+Rd - cyMMapHOe CONMpPOTHBJIEHUE
KaOeJIbHOU JIMHUM U 0OMOTKH sikopsi. CHcTeMa ynpaBJIeHUs PEeTyJasiTOpa BbIYUCISET BEJTUUUHY
UIR ¥ KOPPEKTHUPYET BbIXOJHOE HAIPSHKEHUE C €€ YIYETOM.

3.13 PexxyM CTabuJIM3allMM HaNpPsHKeHUs, CTabUaM3alusg CKOpocTU 1o ob6paTHoit I/IC
JABUraTe/]d

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa yIpaBJIeHUS aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>KUBATh HANPSHXKEHUE HA 0OMOTKe SIKOPS Ha 3aJJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpSDKEHUsI CeTH, BpeMs
CTabuM3alMu NpU CKayke ceTeBoro HampsbkeHus Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTK/IOYAETCS
nporpaMMuMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MHHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

Jl1s 6o/1ee TOYHOM CTAaOUIM3ALMU HANPSXKeHUs He06X04MMO BBECTH 3HauYeHUe QYyHKIUU
F36, 3apatoiell cyMMapHOe CONPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTess U
00MOTKH AKOpsA. UMes 3TH JJaHHble peryasaTop BelUUC/sAeT 3HayeHUe IR koMneHcanuu najeHus
Halnps>KeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JIeKTponpuBOJa U3BECTHO, 4YTO
CKOpOCTb BpallleHHd BaJjia ABUTaTeJIsd BBIYUCIAETCH:

n = (Usa - [a*Ra)/k,

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOK 06MOTKHU siIKOpsi, RA — conpoTHB/eHne
00MOTKM fiIKOpS, K — KOHCTPYKTUBHBIA KO3QduULMeHT. U3 3TOro ypaBHeHUSI BHUAHO, YTO €CJIU
NPpOM3BECTH KOMIIEHCALUIO MaJleHUs] HANpPSKeHWA Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
Jl00aBJIATDH K K HANPSXKEHUIO KOps BeJInuuHy [9*R4, To popmMysia npuobpeTeT BUA:

n = Usa/k,
TO eCTb IPU 3alaHHOM 3HayeHUHU Us yacToTa BpallleHHUs OCTaeTcsl HEeM3MEeHHOM, TaK Kak
KOHCTPYKTUBHbI  kK03pduuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JAJid  KOHKPETHOrO

3JIeKTPO/IBUTaTeJIS.

Takum 06pa3oM, UCNOJIb3YSl PEXKUM CTAOMJIM3aLMK HANpsHKeHUsl M 3a/aB BeJU4uHy F36,
TEOpeTUYEeCKH MOXHO CTabU/IM3UMpPOBATh YaCTOTy BpallleHUs BajJa TMpPU OTCYTCTBUH
TaxoreHepartopa. Tako# crmoco6 HasbIBalOT cTabuusanueid mno obpatHod 3/ C aBuraress.
[IpakTUYeCcKH e TaKoW MeTo/ CTabUuIn3ali UMeeT MeHblllee GbICTPOJEeUCTBUE U TOYHOCTD 110
CpaBHEHHIO C METO/IOM CTAOMJIM3alMU [0 0OPAaTHOM CBSI3U OT TaXOTe€HEPaTOpa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJIs pPABHOMEPHOM Harpy3KH, NoKasblBasg TOUHOCTb 1-5%.

3.14 PexxuM CTAOUIM3AIMHU TOKA C OTPAaHUYEHHEM HaNpsKeHUs

[IpeobpasoBaTesb MOXKeT paboTaTh B pexUMe CTabUIM3alMU TOKAa C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTUYECKU H3MeEHseT
ynpaBJisiioliiee BO3JeHCTBMe HAa THUPUCTOPbl TaKUM 06pa3oM, 4YTOObl MOAJEpPXXKUBAThb TOK
0OMOTKM SIKOpSl Ha 3aJJaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He JOMyCKas MpeBblLIeHUs
YCTaBKM M0 HamnpspkeHWto. CUTHa/ 3aJlaHUs OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
dyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOrO TOKa 3ajaeTrcd ycraBkamMu F21 u F22, makcuMasibHas
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA MOCTOSSHHOW COCTaBJIAOLIEeN Toka sskops [s(
He cpefHekBaapaTuyHoe Irms). [Ilpy orpaHWyeHUH HaNpsKEHUs YYUTHIBAETCS AaKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuei F36.
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3.15 PexyM cTabUIM3aIIMY HAIPSXKEHUS C OTPAaHUYeHHEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OZITHOBPEMEHHBIM OlpaHHYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATH4YeCKH
M3MeHseT ynpabJsiollee BO3JelCTBUe HA TUPUCTOPBLI TaKMM 06pa3oM, YTOOBI MO/ lepKUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He J0IycKas
IpeBbIlIeHMs YCTaBKU N0 TOKy. CHUrHaJs 3afilaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
B. ®yHKIMS BK/IOYAETCS W OTKJKYAETCs NporpaMMupoBaHueM ycTaBku F17=6, BeanunHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOIO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cM. nyHKT 7).

3anaB BesnuyMHOW F36 compoTuB/eHHs OOMOTKU SKOpsS U KabesJbHOM JIMHHUM, B 3TOM
pexruMe MOKHO JJ0OUTbCA CTaOU/IM3aLUKM YacTOThI BpallleHUs Basa( cM. Bbille 1. 3.14)

B 3TOM pexxrMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsAoLled Toka Akopsa I4(
He cpeJiHeKBaJipaTU4HoOe Irms).

3.16 PexxuM orpaHvyeHUd CKOPOCTU

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiiollee BO3JeUCTBUE HAa THUPUCTOPHI
TaKUM 006pa3oM, YTOOBI YaCTOTA BpallleHUsl Bajla He NpeBbICUJIA 3a/laHHOe 3HayeHue. PyHKIUA
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCMMaJbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.17 PexxuM cTabuaM3aiU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas ABurartessd. CUrHaul
3a/laHuS Ha AucIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=800 06/MuH. HxxHui
Y BEpXHUH Ipeies peryJIUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

151 npaBU/IbHOM PaboOThl M MHAWKALUY B peKMMaxX CTaOMUIM3alUU CKOPOCTH HEOOXOJUMO:

- AaKTUBUpPOBATh HHJMKALMIO OOOPOTOB Ha JAMUCIJIee, AJ 4Yero HYXXHO YCTaHOBHUTH
3HayeHue F23=0;

- ¢yHkuuet F24 ycTaHOBUTb KOPpEKTHOe 3HaueHUe uyucia MB/06, COOTBeTCTByMOlEe
KOHKPETHOMY TaxoreHepaTopy;

- ynkuuert F40 BbIOpaTh AWanasoH JJis CHrHajsa ¢ TaxoreHepartopa: 0.250 B( mo
yMmosdyanuto) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJWBaTb [Jisi HU3KOrO
YPOBHs CUTHaJIa ¢ TaxoreHepaTtopa. CiefyeT y4ecTb, YTO BbIOpaB guana3oH 0.30 B, Hy»kHO O6bITh
yBEPEHHBIM, YTO CUTHa/l 06paTHOM cBsI3U He npeBbicUT 30 B, MHaye MpPoOU30i/IET HAChIILEHUE
CUTHaJIa U CUCTeMa yNnpaBJleHUs MOXeT BblIaTh MaKCUMaJIbHOe Halpsh>KeHHWe Ha BbIXOJe, 1ocjie
4ero BaJl ABUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHUH.

PexxuM cTabuinM3aliud CKOpPOCTHM BKJIo4aeTcsa  GyHkuueidl F17( Hy»XHO yCTaHOBUTb
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjgsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxXxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPU 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/JleCTBUS HAa TUPHUCTOPbI BBIYMCAAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUYeCcKOH
CKOPOCTbIO( BEJIMYMHA PacCOrJlacOBaHUs], YMHOKEHHasl Ha NPONOPLUOHAIbHbIN KO3PPULIUEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKTHYecKass CKOPOCTb Oy/eT BCerja HEMHOIO MeHblle
3a/laHHOM, MOTOMY YTO Pa3HOCTb paccorjiacoBaHus( cTaTH4yeckasl OIIMOKa) He MOXeT ObIThb
PaBHOM HYJIIO.

KoadounueHTt nponopruoHasibHocTH Kn 3aaetca pynkuuent F34. Benrnuuna Kn 3agaetcs
B npejesax oT 1 o 50, 3aBojckas yctaBka paBHa 10. Yem 6Gosbiie koadpdunuent Km, Tem
cTabu/bHee CKOPOCTh BpallleHUs U KecTye MeXaHu4yecKasl XapaKTepUCTUKa 3JIeKTpOJBUraTeis.
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTUYeCKH OTCYTCTBYeT, MeXxaHU4YecKasl XxapaKTepUCTHKa
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MaKcuMaJibHO MdArkas. Haub6osiee yacTto ncnosb3yioT ko3pouuuent Ko B auanasone ot 10 go
30. UpesmepHo BbICOKMH K03dPuiueHT Kn MoxeT NpuUBeCTH K HeCcTabuabHOW paboTe
JIBUTaTeJIs.

n, o6/MuH

F34=20
F34=10

F34=5

F34=1

» M, H*Mm

Pucynok 3.3 MexaHuueckasi XapakTepHCTUKa B 3aBUCHMOCTH OT Belnn4yrHa K03 duuuenta F34

Tak ke g 3TOro pexuMa HUMeeTCsd BO3MOXXHOCTb HACTPOMKHM WHTErpajJibHOW W
AuddepeHHaNTbHON COCTABJISIOIEN.

WHTerpasbHasg  cocTaBjfwollasg  NpejHa3HayeHa  JJid  [MOBBILIEHUS  TOYHOCTHU
peryJMpoBaHusl M KOMIIEHCAallUM Pa3HOCTH paccorjacoBaHud. /Jlig 3Toro uMeerca [iBe
HacTpoulku: F42 - ko3dpoduuueHT HHTerpasibHOM cocTaBasawuied u F43 - penbtra A
MHTErpaJbHON  COCTaBJIAIOLIEH. Bennyuna pgenbra F43  omnpenesser  BeJUYUHY
paccorjiacoBaHus( CTaTU4YeCKyl OIIMOKY), K KOTOpPOH OyAeT CTPEMHUTbCA YCTPOWCTBO,
HanpuMep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HayeHWEe paBHOE HYJIIO, TO U BeJUYUHA
paccorJjilacoBaHusa O6yZieT paBHOW HYJIIO U CKOPOCTb BpallleHUs OyJeT CTPEMUTHCS K 3aJlaHHOM.
Besnnuuna xe F42 6yzeT onpefiensiTb BpeMs, 32 KOTOPOe YCTPONCTBO Oy/leT KOMIIEHCUPOBATh
CTaTUYeCcKyl OIIMOKy, 4yeM 6osbwe F42, TemM 3TO0 OyAeT NpoucXoAUTb ObicTpee. I[lpu
He0OOCHOBAaHHO BbICOKOM 3HayeHUH F42 MoXeT MOSBUTBLCA KoJiebaTeabHOCThb. [lpu F42=0
VMHTerpaJ/ibHas COCTaBJAI0IasA HeaKTUBHa.

4 n, o6/MuH

—
—

p M, H*M

PucyHok 3.4 BavsiHve UHTerpaJibHOM COCTaBJIAIOIIEN HA CTAOMIN3AlMI0 CKOPOCTH
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JuddepeHnpanbHasi cocTaBJsoLlas NpeAHa3HavYeHa /Il pe3KOro U3MeHeHHUs BbIXOJHOT0
HanpsDKeHUs1 YCTPOUCTBA MPHU CKAYKOOOPA3HOM HM3MEHEHWH Harpy3Kd Ha BaJly U CKOPOCTHU
BpalleHUs1 JBuratess. He pekoMeHAyeTcs MNOJKJIIOYAaTh 3Ty OQYHKLUIO 6e3 peasibHOU
Heob6xoauMocTU. PyHKILUSA HacTpauBaeTcsa Koapdunuentamu F44 u F45. Beninuuna genbta F45
omnpejiesisieT NPU KAKOM CHIXKEHHM CKOPOCTH HayHeT JAeWcTBoBaTh AuddepeHLnasbHas
cocTaBJsgwomias. Hanpumep, ecsiu 3agaHo F45=100 06/MuH U ckopocTb 3a7laHus n3=500 06/MuH,
To AuddepeHHaNbHAs COCTABJSAWIAS OYAeT aKTUBUPYETCS TOJIbKO INpPU MpoBaJie CKOPOCTH
Hmke 3HadeHUs1 500-100= 400 o6/mMuH. Eciu ke HAa060POT UJET Pe3KUM cOpoC HArpy3kKd U
NOJICKOK CKOPOCTHU BpallleHus, To auddepeHIMaibHAs COCTABJSOIAA Pe3KO yMeHbIIAeT
BbIXOZJHO€ HampsbkeHUe NMpu n>n3. COOTBETCTBEHHO B 3TOM NpUMepe NMPHU CKOPOCTH N, paBHOE
500 06/MuH >n>400 06/mMuH auddepeHHMaTbHAsA COCTaBJAWINAs paboTaTb OHAa He Oy/eT.
Koadpouuuent F45 onpenesisieT pe3KoCcTh CKauka BbIXOJHOTO HaNpsiKeHHUS, 4eM KO3PpPULIMEHT
F45 Bhlllle, TeM U BBIXOJJHOE HaNpsi?KeHUe pe3ye MeHseTCs.

dnsa  pedictBus auddepeHUUaNbHON COCTaBJSAOLEE HEOOXOJUMO YCTaHABJIMBAThb
IJIABHOCTh XoZa ¢yHKuu F97=0, MHavye NMJIaBHOCTH HHAuye BBIXOJHOE HANpsDKeHUe 6yaeM
MEHSITbCSl He CKAa4KOM, a IJIaBHO, YTO CUJIbHO CHMWXaeT 3 PeKTUBHOCTb 3TON PyHKIUU. Takke
JerictBue nuddepeHMaTbHON COCTaBSOIEN OyeT ciabee BbIpaxkeHo, ecau cTouT F18=0 nau
F18=1 -o4yeHb Me/JIeHHO WM MeJJIEHHO, YTO CBSI3aHO C 6oJiee MeJlJIEHHbIM H3MepeHHeM
CKOPOCTH.

B pszpe ciydaeB MOXeT ObITb I1[eJ1eCOO6pPA3HbIM OTPAHUYHUTDH BbIXOJHOE HaINpsKEeHHe
bynkuuei F16 s npejoTBpallleHUs1 Ype3MePHbIX PbIBKOB M YCUJIMHM Ha BaJly JiBUTaTeJIsl.
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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.

3.18 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHNEM 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.

16



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

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.

3.19 YcTaHOBKA CKOPOCTHU OrPaHUYEHHUd 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.

3.20 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 - TopMO>keHHe NPOTHBOBK/IOYEHHEM B PYHKILUU CKOPOCTH, TO €CTh IyTeM NOAa4H
Ha OOMOTKY SIKOpSl HaNpshKeHUs oTpulaTe/bHOW moJssspHocTd UtopM( 3afaeTca QyHKLHEH
F27), KOHTpo/aMpys IpU 3TOM CKOPOCTb BpallleHUs BaJia 110 CUTHaJly OT TaxoreHeparopa. [locie
JIOCTXKeHUS CKOPOCTH BpallleHWs BeJHUYMHBbl N OTCe4YKH, omnpefenseMod ¢yHkuuei F38,
HanpsiKeHUe ¢ 00MOTKHU sikopsi cHuMaeTcs( ecan F37=1) uau njaaBHO yMeHbIIaeTCs [0 HYJS B
TeyeHue 0,5 cek( goTopmoxkenue F37=0). Lluksa TopMoKeHHS MPOTUBOBKJIIOUEHHEM NTOKa3aH Ha
pucyHke 3.3
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N OTCEYKU

PucyHok 3.3 [JUKJ1 TOpMOXKeHHsI MPOTHUBOBK/IOUYeHUEeM( peBepcoM)

BesinuMHa CKOPOCTH OTCEUKM peryarpyetcs B npegesax oT 50 go 500 06/MuH dyHKIUEN
F38. C/MIIKOM BBICOKOE 3HAUYeHHWE OTCEeYKH NMPUBOAUT K HEJOTOPMOKeHUIo( BaJl MpPOJ0KAeT
BpalaThCsl), a CJAMIUIKOM HU3KOE 3HaUeHUE HA0OOpOT - mepeTopMoKeHUI0( BpallleHUIo Baja B
00paTHYIO0 CTOPOHY, YTO MOXKET ObITb NP UHTEHCUBHOM TOPMOXKEHHU.

- F25 = 2- TopMoKeHUe NPOTUBOBKJIIOYEHHEM B QYHKIUY BPEMEHHU, TO €CTh NyTEM MOAA4YU
Ha 0OMOTKY SIKOpSl HaNpsiXKeHUsl oTpuUlaTeabHOM nossspHocty UTopM( 3aziaetcs pyHkuueit F27)
B TeuyeHUe BpeMeHH TTopM, omnpejesnsieMoro 3HadyeHHeM GYHKIUM F26. [Ipy 3TOM CKOpOCTb
BpalleHusl He KoHTposupyeTcs. [lo ucteueHue BpeMeHu TTopM HanpsiKkeHUE ¢ 0OMOTKU SKOPS
cHuMaeTcs( ecav F37=1) uiu njiaBHO yMeHblIaeTcsd A0 Hy/s B TedeHHe 0,5 cek( AoTopMoKeHHE
F37=0).

- F25=3 - fuHaMuyeckoe TopMokeHHE B QYHKIUU CKOPOCTHU, TO €CTh MyTEM MOIKIYEHHUS
06ecTOYEeHHON OOMOTKH SIKOPSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJjia 0 CUTHaJ/ly OT TaxoreHepaTopa. TOpM03HOU pe3uCTop MOJKJIYAETCA 3a CUET
KOMMYTAlLlMd CUJIOBOTO KOHTAKTOpa. TOPMO3HOM PE3UCTOP U CUJIOBOM KOHTAKTOP B KOMILJIEKT
NOCTaBKH He BXOJAT, NMPUOOpEeTalTCs NOTpebUTeseM CaMOCTOSAATeNbHO. [l KOMMYyTaluu
CUJIOBOTO KOHTAKTOpa 3a/leMCTBYeTCs KOHTAKTbl MNPOrpaMMUPYEMbIX peJie Ha IJaTe
yIpaBJieHus, [IJisl Uero TpebyeTcsl yCTaHOBUTDb 3HaYeHUs1 GyHkuui F4 unu F5, paBHoe 4.

[Tocne fOCTHXKEHUSI CKOPOCTU BpallleHUs1 BeJIMYMHbBI N OTCEYKH, onpefesisieMoil QyHKIMeH
F38, KOHTaKTbl MpOorpaMMUpyeMbIX peJie MepeKUAbIBalOTCHd, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMU4YEeCKOe TOPMOXKeHHe MpeKpaliaeTcsl.

- F25=4 - funamuyeckoe TopMOKeHHE B PYHKLIMU BPEMEHHU, TO €CTh IyTEM MO/KI0YEHHUS
006eCTOYEeHHOM OOMOTKHM $SIKOpSI K TOPMO3HOMY pe3UCTOpYy B TedeHUe BpeMeHU TTopwm,
onpejessieMoro 3HayeHueM QyHkuu F26. [Ipu 3TOM CKOpPOCThb BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo03HO# pe3ucTop NOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
pPEe3UCTOP U CHUJIOBOM KOHTAaKTOpP B KOMILJIEKT [OCTaBKM He BXOJAT, MNpPUOOpeTarTcs
noTpebuTesieM CaMOCTOSATeNbHO. /[l KOMMyTalMM CHUJIOBOIO KOHTAaKTOpa 3aJelCTByeTCs
KOHTAKThl IPOrpaMMUpPyEeMbIX peJie Ha IJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHus ¢yHkiui F4 unu F5, paBHoe 4.

[lo ucreyenve BpeMeHH TTOpM HampsKeHHEe KOHTAKTbl MPOTrPaMMHUPYEMBIX peJie
NepeKu/IbIBalOTCs, CUJIOBOM KOHTAKTOP OTKJ/II0OYAaeT TOPMO3HOM pPe3UCTOP OT 0OMOTKH SIKOPS U
JAUHaMUYeCKoe TOpMOXKeHHE MpeKpaliaeTcs.
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3.21 I1/1aBHOCTb U3MEHEHHUS CKOPOCTU BpallleHUs

B MeHwo umeetcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh
M3MeHEeHUsl CKOPOCTH BpallleHus], YTO ObIBaeT HeOOXOAMMO JJs NpefoTBpallleHUs PBbIBKOB U
neperpysku Apuratessd. PyHKIHUA NPUHUMaeT 3Ha4yeHUs OT HyJa o 10. OyHKuusa nos3BoJsseT
OrpaHHUYMUBaTh YCKOPEeHHe BaJjla ABUraTe/isd IPU pe3KOM U3MEHEeHUHU CUMTHaJa ylpaBJIeHUA WU
Harpysky, salllMIlaeT ABUraTes]b OT pPe3KOro Habopa CKOPOCTH, HanpuMmep, NMpHU OMIMOOYHBIX
JleHMCTBUAX OllepaTopa, IpeJoTBpallaeT yX0/ PeryasaTopa B 3alUTY OT Ileperpy3KHu.

Hysito cooTBeTCTByeT OTCYTCTBHE IIJIABHOCTH, YCKOpeHHe He orpaHuyuBaeTtcd, 10 -
MaKCHMaJIbHO MeJJleHHOe H3MeHeHHe. HyXHO y4HUTBIBaTh, YTO NPH OOJIbIIMX 3HAYEHHUAX
bynkuuu F97 y perysnsaropa yMeHbLIAeTCs CKOPOCTb PeaKkLMM Ha HAbpOC Harpy3ku B pexuMe
CTabWJIN3alMd CKOPOCTH, YTO MOXEeT OBbITh He)KeJaTeJbHO, I03TOMYy He CJiefiyeT BbICTaBJATH
He0OOCHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKILUU.

3.22 3anuchb B IaMATb 3aBOJICKUX HACTPOEK.

[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkiuo FO98( cM. nyHKT 7), IpU COXpaHEHHU B
naMATH KOTOPOM 3Ha4YeHHs paBHOro 1, Bce M0/b30BaTe/bCKHE YCTAHOBKM CTUPAIOTCS, @ HA UX
MeCTO 3aMHUChIBAIOTCS 3aBO/ICKHE 3HaYeHUsI QYHKIUM.

3.23 3a1uThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHEe BU/bl 3a1LUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaanu3yeTcs
nyTeM OBICTPON 0O6pabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy npeBbIlIeHMH MTHOBEHHOIO TOKAa 3HayeHUsA 3*|HOM NmpoucXoAuT CHATHE YNpPaBJ/SIOLIUX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JJUCIlJIee 0TOOPaXKaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amuTa OT mneperpy3kd 3JeKTpPOJABUraTesid IMpeJHa3HayeHa /[Jig COXpaHEHUs
paboTOCIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUs] TOKa HOMUHA/IbHOIO
3HayeHHUs. 3allluTa yCTaHABJMBAeTCs NMporpamMmupoBaHueM GpyHkuui F28 u F29, ¢ momouibio
KOTOPBbIX  BBICTaBJSIETCA HOMMHa/bHOE 3HAaYeHUWe TOKa fAKOpad U  BO30OYyXJeHU:
asekTpoaBuraresid. Ilo ymosdyaHuio 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
npeob6pasoBaTessi(  CM. NYHKT. 7) Mukponpoueccop  HenpepbIBHO u3MepsieT
Cpe/JHEKBaJ[paTU4YHbI TOK Harpysku Irms u HakamiuMBaeT 3HaYeHHe BpPeMA-TOKOBOTO
MHTerpaja U CpaBHHUBAeT ero C yCTaBKOW, NPU NpPeBBbILIEHUHM KOTOPOM CHUMAeT UMIIYJIbChI
ynpaBJieHUsl C TAPUCTOPOB U OTOOpaXkaeT Ha JucIiee coobuieHue. Pabota npeobpa3oBaTelis
6JiokMpyeTcsl Ha 3 MHHYTBI, [IOCJIe Yero OH NepexoJUT pexuM ‘['0TOBHOCTB” ecau NojaHa
koMmaHga “Cromn”.

[leperpy3o4yHas cnocobHOCTb npeobpasoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,[=1,1Inom - 120 cek.

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIaTYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [lpeaesbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCH
BEHTUJIATOPHI OXJIXKJEHHUS U Ipeobpa3oBaTesib NepexoAuT pexuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).
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Jl) 3awyTa OT HEeJONMYyCTHMO HHU3KOIOo MoJisd BO30Oy:xJAeHUA. B ciydaeT HeLOCTaTOYHO
BbICOKOTO HAMpSDKEHUS1 WM TOKa BO30OyXKJeHUs MpeobOpas3oBaTesib OJIOKUpyeT mnojady
MMIIyJIbCOB YNpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylIecTBJIsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEeHUS 3JIEKTPOJABUTATEJISI.
CpabaTbiBaHMe 3alUThl NPOUCXOAUT NPU PErucTpalMi BeJIMYMHBbI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaueHus pyHKuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTc  HOMHHA/JIbHOe  HalpshbKeHUMe — BO30OYXAeHHUS
asnekTpojBuraressa. CpabaTblBaHHe 3alllUTbl NPOUCXOAUT TNPU pPErucTpalui BeJUYUHbI
HanpsKeHUs BO30YX/AeHHUd B iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

[Tocsie cpabaThiBaHHUS 3alUThI [JI51 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

®yuknyerd F93 MOXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BeIKJII0OYeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BOo30yAeHUs1 U HacTpoek F29 u F30.

E) 3amuTa oT HeHCIIpaBHOCTH JaTUYMKa TOKa. B ycTpoiicTBe /11 M3MepeHUs TOKa 0OMOTKHU
SKOpsS MCIOJIb3yeTCs [Ba JaTuMKa TOKa, “MJCcoBOM” W “MuHycoBoi”. Cnoco6 H3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa M3MepeHUH ABYX AaT4ukoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu ofUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblAaeTcs olM6ka 12, cMrHaJW3UpYOLiasi O HEMCIPABHOCTHU JaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

[Tocse 3TOro MOXXHO YyCTaHOBUTD:

F94=1 - Ia = | mutoc;

F94=2 - 4 = | Munyc;

F94=3-1a=0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OIllpeJile/INTb HEUCNPABHBIU JaTUYUK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
peXuM NpPU HEHCIIPABHOCTH 060UX AAaTYUKOB TOKa.

K) 3awuTa oT oTCyTCTBUS U3MepeHUs1 HanpshkeHUs skopsa Usd. @yHKUUSA aKTUBUPYeETCs
WM OTKJ4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHNH ONPEJIEJIEHHOTO YIya NPOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa u3MepeHus. [locsie cpabaTbiBaHUS 3alIUThI JJis ee c6poca HEOOXOAHUMO CHATb CUTHaJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3ToW 3amuThbl: 15%, 25% u 35%. 3amuTa
cpabaTbiBaeT, ecid o6opoThl ABurartesas <100 o6/MuH npu ynpaBiaswoiieM 3agaHud Usag >
15%, 25% u 35% B TeyeHue 3-X ceKyHA. COOTBETCTBEHHO, 3HaueHHe 15% sBJsseTcs camMoi
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amniuTa Tak e He paboTaeT [0 OKOHYaHUsI BpeMeHHU MJIaBHOTO MyCKa.

[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

M) 3auyTa oT pbiBKa — BKJIOYAETCI WU OTKJIOYaeTcd ¢pyHkuuer F97. Bo BkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMBAET CKOPOCTb HapacTaHWs yNpaBJSOLIEr0 CUTHala, 4YTO
3alMIlaeT JBUraTesb OT pe3Koro Habopa CKOpPOCTH, HalpuMep, MPU OLIUOOYHBIX JeHCTBUAX
omepartopa
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K) s3amura or BHyTpeHHed HeucnpaBHocTH “Om5 Het cBa3u wexay mnaatamu”
buKcHpyeTcs NPU OTCYTCTBUM O6MeHa JaHHBIMU MeX/Jy MiaTaMu. [[py BOSHUKHOBEHUU 3TOMH
aBapyHU YCTPOWUCTBO He MOXeT QYHKIIMOHUPOBATh, TPEOYeTCs PEMOHT.

3.24 HacTpouku

B perysdaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHs nopora cpabaTbhiBaHHUS 3alUThbl OT KOPOTKOTO 3aMbIKaHUs B BEPXHeEH
yactd maaTtbl TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHud aasa mxammnepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK perysaTopa. B ileBoM BepxXxHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
KOHTpoJibHble Touku “K3”. HampspkeHue, H3MepeHHOe MeXJy 3STHUMU TOYKAaMHM, He
COOTBETCTBYET MoJioXkeHUIo ] 1-]5, 3aMKHyTOMY >kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsKEeHUE ompejesisieT TOK cpabaThiBaHUs 3aumdThl no K3.
BesnnunHa TOKa cpabaTbhiBaHHS MPSIMO-NMPONOPLMOHAJIBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUSI HYXXHO 3TO HaIpshKeHue
YMEHbIIUTb, A5 3arpy06/eHrs — HA0O60pOT HanpsixKeHHe ycTaBKU K3 yBeTM4YHUTh.

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

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

- ObIBaeT cuTyalus, Korja 3amuTta ot K3 cpabaTbiBaeT npy TOKe, UI3MEPEHHOM KJIElllaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TFOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThI, IOTOMY 4YTO 3aljdTa cpabaTbIBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaU€HHUIO TOKa,
a He NeWUCTBYWOLIEMY WX CpeAHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJIMKO aMIJIUTYyJHOE
3HaueHHe Toka( nuk-pakTop). [lonbiTKa 3arpy6bUTh UM MOJHOCTbIO OTKJIKUYUTD 3alUTy OT K3
MOXXeT NPUBECTHU K BbIXOJAY THUPUCTOPOB M3 CTPOSl - BeAb OHU J[OMYCKAIOT HEKOTOPOE
npejieibHOe 3HaUeHHe MITHOBEHHOTO TOKA, a 3aBOJICKAasi HACTPOMKa KaK pa3 mpeAycMaTpUBaeT
cpabaTbiBaHME 3aLUTHI [JIs] HENPEBbILIEHUS 3TOr0 peie/IbHO-10NyCTUMOT0 3Ha4eHus1. B aToM
C/y4dae U3rOoTOBUTEJIb MMeeT IPaBO OTKAa3aTh B 6eCIJIATHOM rapaHTUNHOM 00C/IyKUBaHUHU.

B) IlokasaHusi JgaTyuka Toka. B ciyyae, ecid TOK OOMOTKH SIKOpSl, HW3MepPEHHbIH
baKTUYEeCKH, PACXOJUTCA C JAAaHHBIMH, OTOOpa’KaeMbIMU Ha JHCILJIee, MOXXHO NMPOU3BECTU HX
noAcTpoiKy. Jlyig noactporku cayxat ¢yHkuuu F102 "klsa + Bnepen”, F103 "kls - Bnepen”, F104
"kla + wnazaa”, F105 "kla - Hasaa”. IlokazaHus TOoka Ha J[AuUCIJIEe HU3MEHSIOTCS MNPSIMO-
NpPONOPIHOHATBHO U3MEHEHUIO 3TUX KO3PPULIMEHTOB.

YcTaHOBUTB HampaBJieHUe BpalleHus: "Brnepen’”.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HayeHUe 1( u3aMepeHue 1o "TJII0COBOMY” IaTUMKY). Jlasiee
CpaBHUBAeTCS BeJMYMHA TOKa Is, U3MepeHHas KJelaMH, C MOKa3aHUSIMU Ha JHUcCIiee U NpHU
HEe06X0UMOCTH NPOU3BOAUTCSA KOPPEKTUPOBKA KoadpdunenTa pynkuuent F102.

- ¢ynkuueir F94 BbicTaBissieTcs 3HayeHUe 2( uM3MepeHHEe MO0 "MHUHYCOBOMY~ OATYHKY).
Jlanee cpaBHUBaeTCs BeJMYMHA TOKA Is1, U3MepeHHas KJelllaMH, C TOKa3aHUsSIMU Ha JUCILIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCH KOPPEKTUPOBKA KoapduuenTa pyHkuuei F103.

- ¢yHkuuer F94 ycraHaBiuBaeTcsl 3HadyeHHe O( HU3MepeHHE OT 06OUX JAaTYMKOB) U
NpoBepseTcAd MNpPaBUJBHOCTb IOKaszaHUMM Id. BesuduHa Irms npu 3ToM HU3MEHHUTCHA
aBTOMaTHUYEeCKH; ee KOpPPEKTUPOBATh He TpebyeTcs.

YcTaHOBUTDH HallpaBJieHUe BpaleHus "Hazazg”.

[IpousBecTy aHa/JIOTUYHbIE AeUCTBUSA € moMolbio pyHKuun F104 u F105.
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[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, cleflyeT UMeThb B BUAY Cefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0KAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjellyd, CIOCOOHble UW3MepATh
CpeiHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He wusMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus A0 50%. PekomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aUIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JUCIJIee pPEeKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJleHu .

[TogcTpoiika Moka3aHUM TOKa BO30OYXAEHHS OCYLIeCTBJSAETCS aHaJIOTHUYHO C MOMOILbIO
¢yuknuu F106 kIB.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
muiata A6( camas HUkKHA). C JIeBOU CTOPOHBI IJIAaThI €CTh PEryJIMPOoBOYHBIN pe3ucTop R13, R14
u R15 oTBevawmui 3a yCTaHOBKY HYJIsl BIXOJHOTI'0 HaIpsi»KeHUsI HA 0OMOTKe sIKOpsi, 06MOTKe
BO30YKJeHUSI Y BeJIMUUHbI 000POTOB Ha BaJsly ABUraTessl COOTBETCTBEHHO. C MpaBOM CTOPOHDI
- pe3uctopbl R7, R8 u R9, macuitabupywiide Ko3pduLMeHT Mepeaadyd OT U3MEPUTESbHOU
IJIaTbl K NOKa3aHUAM JUCIJIess MO0 HaNpshKeHUI Ha sKopHoM o6bmoTke Us, Ha o6MoOTKe
Bo30yxJeHUss UB U 00OpOThbl 3JIEKTPOABHUraTesiss MO CUTHAJly C TaxoreHepaTopa
COOTBETCTBEHHO. Pe3UCTOpbI MOTYT ObITh TPYAHO JOCTYIHBI M3-3a KT'yTa NIPOBO/IOB.

Jis1 noACcTpoiiKY MoKa3aHUW HanpsikeHus sikopsi Ust Ha Auciiiee He06X0AMMO OTKJIKYUTh
3amwuty ¢yuknuend F95, nanee mojath komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3aJaHUE.
3adukcupoBaTrb KHonkoH "®” BennuunHy Us Ha guciiee. YOeAUTbCsS, YTO HA MOJKJIOYEHHOU
Harpyske HyJieBoe Hamlpsi>KeHHe U JOOUThCS MOKa3aHUM HyJIsl Ha JUCIJIee TOBOPOTOM TOJIOBKU
peryJmMpoBo4YHOro pesucropa R13.

Jasiee moaHATH BbIXOAHOe HanpsxKeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpEryJMpoBaTh NOKa3aHUs Ha JAUCIJIee, JOOUBIIMCh COBNAJleHUSI C U3MEPEHHBIM 3HAaYEHUEM.
W3MepsATh HampsiKkeHue Heo6X0JUMO MpPUOOPOM, 006J1aJal0UIUM CHOCOOHOCTBIO H3MEpPSThb
cpeaHekBagpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaZI0TUYHO HACTPaKWBaIOTCS MOKa3aHUsl HaNpsh>keHUs1 Bo36yxaeHust UB peaucropamMu R14
u R8, nmokazaHuss o6opoToB n - pesucropamu R15 u R9. [lpu noactpoiike BesanuuH UB U n
peKoMeHyeTCA OTK/IYUATH 3aluThl F93 u F96.

[Ipu BpalleHHMH Bajia B pa3HbIX HaNpaBJIEHUSX MOKa3aHUsI CKOPOCTU Ha JAUCILJIEE MOTYT
ObITb pa3/IMYHbl NPU OJAHOU U TOHU ke daKTUYeCKOU CKOpOCTU. [/l KOppeKLUMU MOKa3aHUHU

22



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

ckopoctu cayxat ¢yHkuuu F110 kn Bnepeg u F111 kn Haszaz, ¢ mOMOILIbI0 KOTOPBIX MOXHO
JIOOUTHCS OIMHAKOBOCTHU NOKa3aHUM Npu BpaileHuu “Brnepen” u "Hazag”.
AHaZI0TUYHO MO>KHO MO CTPOUTD MOKA3aHUS HANPS)KeHHsT Ha 06MOTKe sIKOps MPU pa3HbIX
HanpapJieHUs BpalleHHus ¢ noMolbio koapoduuuentos F107 kUs Bnepen u F108 kUs nazag,
[TokazaHus HaMpsXKeHUsI BO30YKAEHUsSI Ha JHUCIlJIee TaK e MOXXHO U3MEHUTDb C IOMOIIbIO
koadpdunuenta F107 KUB M3 MeHIO BBINPSMUTENS yOpaBJeHUs MUTAaHHEM OOMOTKHU
BO30YK/JeHUS.

3.25 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/O4YeHHe” MO3BOJIsSIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe pabOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYal|MM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHaJIa WU OpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHHs .

B Mojensax peryasiTOpoB C HOMUHAJBHBIM TOKOM 10 160 A mpy HaXXKaTHUU 3TOM KHOIKHU
paspbliBaeTcsl Ilellb BCIOMOraTeJbHOr0 MNUTAHUS, MOPU ITOM IJIaThl yOpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI He OAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX»KaTUM KHONKU NOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBHUCUMOTr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

3.26 YupaBJieHHe LleNbl0 BO30YKIeHUS
BbixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXKJeHUs1 - Heperyaupyemoe, 220 B

noCTosIHHOTO Toka. OHO popMupyeTcs MyTeM BhlNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nojaBaeMoro 4yepe3 aBTomaTt QF1, cyMMupyemoro ¢ BoJbTOZ006aBKOM OT TpaHcpopMaTopa. ITO
HanpsPKeHWe MoJaeTcsd Ha OAHO(Aa3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckaTenbr KM1 BkitoyaeTcsd natou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

3.27 YupagJieHue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [To yMosiyaHUio
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu nepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

A) YcTaHOBUTDb 3HaYEHHUeE aJipeca YCTPorcTBa B MHGOPMAIMOHHOM ceTH pyHKLMel FI9;

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHkuueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATh 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HadeHuss oOyHkuu 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. Tpe6oBaHMs 6€30MIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoiicTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHHYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl OMACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeobpas3oBaTesisi Ha OOBbEKTe, a TaKKe INPU YCTPAaHEHUM HEUCHPaBHOCTEH U
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TEXHUYECKOM OOC/IY>KMBAaHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpa3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloaksiro4deHHe, peryJjUpoBKa M TeXHUYECKoe O0OCayKMBaHUe Npeobpa3oBaTesis
JIOJDKHBI TPOU3BOJUTHLCS TOJBKO KBATU(PUIUPOBAHHBIMU CHENUATIUCTAMU, WU3YYUBIIUMHU
HacTosillee pyKOBO/CTBO 110 3KCIJIyaTalMH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 ,Z[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepcoHasia Hp606p830BaTeJIb AOJIZKEH OBbITh 3a3€MJIEH.

4.7 Tlpeobpa3oBaTesb He MOXET ObITb HCIOJIb30BaH KaK pa3beJUHUTE/b LEeNd WU
M30JIMpYIOllee yCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb AJIA
nepcoHasa WJM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeOOXOAWMO MOAKJIHYATh Yepes
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOP, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

4.9 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAesaeHHeM  Temaa. /Jas
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs M Ipe0TBpallleHUs Noxapa Heo6X0AUMO:

A) ycTraHaB/MBaTh Npeobpa3oBaTe/ib HA HETOPIOYYI0 NOBEPXHOCTD;

B) HesomycTMMO ycTaHaBJMBaTh NPeo6pa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOH TeMIlepaTypoy OKpy:kalolleil cpe/ibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
110 NepUMeTpy NpeobpasoBaTeJis.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT ycTaHOBUTH NpeoOpa3oBaTe/ib Ha IITATHOE MECTO U HAJIEXKHO 3aKPEMUTD €rO0.
5.2 3a3eMsiuTh Ipeobpa3oBaTesib B COOTBETCTBHE ¢ TpeboBaHUAMU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYE€HHble COeJUHEHUS C UTAIEeN CEThIO,
Harpy3KoH, yCTpOHCTBaMU ynpaBJieHHUs.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid 1mogadru CUTrHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH ITdapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K

yhnpaBJAKIKUM KJIEMMaM OJIA KaXKXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHUKOM INpeobpa3oBaTesis, [IJisl Yero peKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTD U
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006JIyAUTH UJIK ONPEeCcCcOBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bI, KJ1eMMbl. [logcoenrHeHue
NPOBO/JIOB OCYILECTBJISIETCS 0/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCSA IO CXEMaM,
NpYBeeHHBbIM B [IpuioxeHuu A.

5.6 IIpu BbINOJIHEHUU MOHTAXXHBIX PabOT HEOOXOAUMO MPUMEHSATDh TOJbKO CTaHAAPTHBIN
VCTIpaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIEeAYIOIIME 1eUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TECTOBOW HAarpy3KU peKOMeHAyeTCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;

be3 mnoAk/JHOUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MNpPaBUJIbHOW WU
HeNpaBUJbHOU paboTe BhIMPSIMUTEIS.

B) mnopaTh Hampsi>keHUe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOMAbI HAa MepeaHeEN
naHeJsiy mkada J0/KHbl KPATKOBPEMEHHO 3aropeThCsl U MOTaCHYTh, HAa Aucijee B TeueHue 10
CEeKyH/JT AO/HKHA OTOOPa3UThCA HAANMCh TEKYIleH MoJesu NMpeobpa3oBaTesisi U BK/IOYAIOTCS
BEHTUJIATOPBI OXJaxJeHUsd. Jlajee Ha JAucijiee 0TOOpasuTbcs HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZlaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HayaeT, YTO Npeobpa3oBaTesib FOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

6.2 Ilo ymosiyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKM: Mojadya KoMmaHAbl “Pa6ota”
OCYyILIeCTBJIAETCA MEeCTHO TyMOJiepoM C JIMLEBOM I[aHe/JM, CUTHaJl 33JaHus [OoJaeTcsd
BCTPOEHHBIM [IepeMEeHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKA.

[Ipy mepBOM BK/IIOYEHUH HA TECTOBOM HAarpy3Ke peKOMEHAYeTCs OTK/IIOYUTh 3aLiUTy OT
NOTEPHU MOJIs1 BO3OYK/AEHUS, [JIs UEro cjefyeT yCTaHOBUTh 3HauyeHue QyHKiuu F93=1.

[lepeBeauTe Tym6sep “PaboTa” B mosioxkeHue “Bku”.

[Ipu 3TOM JlO0/I>KEH pa3fiaThCs LIEJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbid
nojaetcs HanpsbkeHue 220 B Ha 0OMOTKY BO30Y»/JA€eHUsS — NPU 3TOM JIaMIa, MOJKJ/IYeHHas
BMeCTO OOMOTKHM BO30YXJeHHs SIPKO BCIbIXUBaeT. /lajee py4yKy NepeMeHHOr0 pe3ucTopa OT
OJIHOTO KpallHero moJIOXKeHUs A0 Apyroro. Yo6eJuTecb NpPU 3TOM, YTO Ha MNOJK/IIOYEHHOU
Harpyske( Jamnax HaKaJMBaHUs) M3MeHseTC HalpshKeHhe B COOTBETCTBUE C CUTHAJIOM
3a/laHUA.

6.3 IlepeBenuTte pyuky TymO.sepa "HanmpaBsieHue” B Jipyroe mnoJioxkeHue. Y6eauTech NpH
3TOM, YTO U3MEHUJIACH NMOJIAPHOCTDb HAMPSI?KEHUS MTUTAHUSI 06MOTKH SIKOPSI.

6.4 PaboTa B pexuMMax CTaOU/IM3aI[UH CKOPOCTH.

[lepes BKJIWOUYEHUEM YCTPOWCTBA HEOOXOJUMO YOeJUTbCS B TOM, YTO MOAK/IIOYEH
TaxoreHepatop. [lo/sisipHOCTh NOJAK/IIOYEHHS] TaxoreHepaTopa He HMMeeT 3HadyeHWs, "TIcC” U
"MUHYyC” TaxoreHepaTopa yCJI0BHBI.

[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHuWe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTb ¢yHkiuen F24 yucio MB/o6opoT A5 uMelolerocs TaxoreHepaTopa.
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[logaTh Hanps>KeHUe 3J1IeKTPOABUTATE b, YO JUThCS B HAIMUUE MHAUKAIMU Ha JUCIIee U
IPaBUJIbHOCTH U3MEPEHUSI 060POTOB JBUTATEIS.

[locse 3Toro 06ecTOYMTBH JABUraTesb, YCTAaHOBUTb OJWH M3 DPEXUMOB CTaOWIM3aALUU
ckopocTH, HanpuMep, F17=8 u onpo6oBaTh B paboTe.

6.5 PekomeHaanuu no Hactpoiike [IU/[-peryasaTopa

['n1aBHOE — He CTPEMUTCS BBICTABUTh HEOOOCHOBAHHO 60JIbLIKE 3HAYEHUSI KO3PDULIMEHTOB
[TU/I-peryagaTopa.

A) HacTpoiika npomnopuyoHaJbHOM cocTaBaswilei. [lo yMmonuanuio koadpounueHt F34
paBeH 10, pekoMeHAyeTCcs Ha4MHATb ONPO6OBaHHE peXXHMMa CTAabWIM3aL MU CKOPOCTH C HETO.
CnenyeT ob6paliaTb HAa pABHOMEPHOCTD BpallleHUs 3J1eKTpoJBuraTes. [Ipy oTcyTcTBUM 6MeHU
¥ HEepaBHOMEPHOCTH XO0/ia MOXHO yBeJUYUBaTbh Ko3poduuueHT F34, mocTeneHHO HaWjasd TOT
npejies, Ipu KOTOPOM JBUTraTe/lb HauMHaeT paboTaTb HeycToluuBo. [locse Toro Kak mnpejes
Hali/leH, peKOMeHAyeTcsl YMeHbLWUTb Ko3poduuueHT Ha 1/3 paa obecriedyeHUS HaAJlEKHOU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPaCCOTacoBaHUs( CTaTHYECKOM
OLIMGKH) Ha X0JIOCTOM X0y UJIM MUHMMaJIbHOW Harpyske:

dn xx=n3 - n,

rae dn - craTu4ecKkas OIIMOKA Ha XOJIOCTOM XOJY, N3 — CKOPOCTb 3aJjlaHusl, N — TeKyllas
cKopocThb BpauleHusl. Hanpumep, n3 = 1100 06/muH, n=1000 06 /MuH, Toraa dn xx = 1100-1000
=100 06 /MuUH.

B) HacTpolka MHTerpajbHOM cocTaBJjswllell. WHTerpasbHasg coCTa/sA0asl MO3BOJISET
HNOBBICUTb TOYHOCTb PeryJMpOBaHUs, KOMIIEHCUPOBATh CTAaTUYECKYI0 OIIMOKY, BO3HTKAKOILYIO
Py NPONOPLUOHAJBHOM peryJaupoBaHMU. Heo6XoAMMO BBICTaBUTb 3HauyeHUe JelbThbl F43,
MeHbllle yeM dn XX, U13MepeHHO! B NpeJblAylleM nyHKTe. HanpuMep, B npuMepe Bbillle dn XX =
100 06 / MHH, TO3TOMY HYKHO BbICTAaBUTb 3HaueHHe MeHble, Hanpumep, F43=50 06/MuH.
Bennuuny koadpounuenta F42 noadupalOT 3SKCIEPUMEHTA/JbHO, HAauMHAsi C HEOOJIbIIUX
3HayeHu# F42 = 10..15 u npu Heo6XoAUMOCTHU yBesanuuBas. Eciu Harpyska paBHOMepHasi U
nuddepeHipaibHas coctaBisoimas( cM. NyHKT B) ucnosib3oBaThcAd He OyZeT, TO MOXHO
ycTaHoBUTb F43 = 0, Torga peryasaTtop Oy/leT CTPEMUTBHCS CPABHATb CKOPOCTb peaibHYH CO
CKOpOCTBIO 33/JaHHOM:

n =ns.

Eciu auddepenumnanpHas coctaBisoollas Oy/leT HCIO0JAb30BaTbhCs, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 66 HEMHOIO 60JIbIIIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-NIepeEMEHHOM
Harpy3kd. OHa MN03BOJIsIeT YMEHbIIUTb CKAaYKH CKOPOCTU NpPU pe3KoM Habpoce U cbpoce
Harpysku. Heob6xoauMo ycTaHOBUTH AenbTy F45 6Gosbliyio, yeM dn xX, B HallleM NpuUMepe
oosibiie yeM 100 o6/MuH, HanpuMmep 150 06/MuH. 3TO OyAeT O3HA4YaTh, YTO NPU PE3KOM
CHW)KEHHUU CKOpPOCTH HMXKe n=n3-F45=1100-150=950 06/MuH wuax mnpeBbllieHUH Nn3=1100
06/MUH NOAKIIOUYUTBLCA B paboTy fuddepeHidaibHas COCTaBJsAOIAA. A B AMana3oHe CKOPOCTHU
oT 950 mo 1100 06/MuUH oHA paboTaTb He OyAeT, 3TOT J[AUANA30H CYUTAETCA YCJIOBHO
HOpPMaJIbHBbIM, B KOTOPOM ee ZIeCTBUE He TPeOyeTCs.

Bennuuny F44 cnenyet noabupaTh 3KCepUMEHTAIbHO, HAYMHAsA C HEGO/IbIIUX BEJIUYHH.
CnenyeT MOHMMATh, YTO pe3yJbTaT paboThl AUdPepeHHaNbHON COCTABJSIOLEN MOXKET ObITh
He Bcerga cTabuJabHbIM.

7. [IporpamMmMHupoOBaHue.

7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.
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[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME

“IIporpammupoBaHue”. YTOObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuch “[lporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT

OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.
Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,

KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKylllee 3HaueHHe QYHKIMY, HapuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaUeHUe QYHKIIMU MOKHO, HQXKMMasi KHONKU “>" 1 “<”.
11 TOro, YTOGb! COXPAaHUTbH BblIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO

HaXkaTb KHONKy “®@”, mpu 23TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAauyeHUsT QYHKIUMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHJUKATOpe BHOBb OTOOPA3UTCs Ha3BaHUE TeKylLed QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTAIUA 0 QYHKIUAM.

Ecnv xe BblOpaHHOe 3HaueHHEe QYHKIUU COXPAHATb He TpebyeTcs, HaXMHUTE KHOIKY

“ITporp.” TekcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmmupyeMble GyHKIIMU NTpeobpa3oBaTesis Nepedyuc/ieHbl B Tabaune 7.1.

Tab6sinna 7.1 [lporpaMMupyeMblie GyHKIIUU

®yH- | Haamuce Ha OnucaHue
KIUsl | HMHAWKaTOpe
OmnpenenisieTr crnoco6 ympaBjeHHs: KomaHza “‘Pabora” mojaeTrcs MeCTHO WU
JIUCTAHIITMOHHO
3HaueHHe Hagnuch [TosicheHue
F1 croco6 yrp. 0 TymBaep Komana "‘l?a60Ta"”noaaeTc;1 nepellz:o,aoz\’/[ PYKOSITKH
TyMOGJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “PaGora” momaeTcs mnyTeM 3aMblKaHHUS
1 JHUCTAHIIMOHHO KJeMM 6 W 7 KJIeMMHOM Kosogku X1 msiaTel
yIpaBJeHUs
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2 | modbus

| Komanjia “PaboTa” mojaetcs no unrepdeiicy RS-485

Onpe,qenﬂeT CHUTHaJl yIpaBJICHUA BbIXOAHbBIM HAlIPpAXXEHHUEM

3HaueHUe Hagnucob [TosicHeHue
CurHas 3aJlaHus U3MEHSIeTCsl HAXKaTHeM KHOIOK “>”
u“<”

0 KHOIIKH aun

HaxkaTue “>” yBeJIMUMBaET BbIXO/[HOE HANPsKeHUE

HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsKeHUe

CurHan 3ajjaHusi H3MEHsEeTCAd I0BOPOTOM pPYYKH

IepeMeHHOTO  Pe3HCTOpa, pasMelleHHOro  Ha
1 BCTpP.PE3UCTOP auneBod na”esu. [losoxxeHue “MuH” COOTBETCTBYET

MUHMMaJbHON BeJUYMHe 33JaHusd, [0JIOXKeHUe

F2 CUTHaJ ymp. “Makc” - MakcMMaJ/IbHOW BeJIMYUHE 33/JaHHUs.

CurHas 3alaHyd N0JAeTCA BHEUIHUM HallpshKeHHeM

2 0.10B

0-10B
CurHas 3asaHud nojaetcsd TokoM ynpasieHus 0-20
3 0.20 MA
MA
CurHas 3aiaHys NMOJAEeTCs TOKOM ynpaBJieHus 4-20
4 4.20 MA
MA
CurHazn 3aZiaHus NOJAETCsl BHEIIHUM NepeMeHHBbIM
5 BHeIl. pe3UCTOP | Pe3UCTOPOM. Pexomenayemoe 3HayeHue
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojiaetcs no uatepdericy RS-485
OnpefensieT noBejeHUe Npeobpa3oBaTesisi OCJe NPONaXKU HAIpsKEHUST CUJIOBOM CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HaueHHe Hagnucek [TosicHeHue
Ecnyv npoBan HanpspkeHHS JJIMJICS MeHee 2 CeK -
BBIXO/JIHOE HaIpshKeHHWe CKadyKOM BO3BpallaeTcsd Ha

0 BKJIIOUEHO NpeXHUH ypOBEHbD.

Ecny mpoBas HampspkeHUsl AJaWJcad GoJjiee 2 ceK -

F3 aBT.BKJI NPOUCXOAUT aBTOMaTHUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecnyv npoBan HanpspKeHHS JJIMJICS MeHee 2 CeK -
BbIXOJIHOE HaIpshKeHUHe CKauykoOM BO3BpallaeTcsl Ha
NpeXHUH ypOBEHbD.

1 OTKJIIOYEHO Ecnu npoBan HanpsokeHds AJuica Gojiee 2 ceK -
aBTOMAaTUYeCKUH Nepe3anyck He NMPOUCXOAUT; YTOObI
nepeidTu B pexxkuM “PaboTa” HyKHO MOJlaThb KOMaHAY
“Cton”, mocJie 4yero noJilaTh BHOBb KoMaHay “Pa6ora”

OnpepenseT ycJoBHe cpabaTbiBaHusA 1-ro nporpaMMHUpPyeMoOro peJie
3HayeHue Hagnucek ITosicHeHue

0 OTKJIFOYEHO Pejie HeaKTHBHO BO BCeX peKMMax paboThl

1 cnrtan FOTOB Cpa6aTI:IBaH1/1e pen’? NPOUCXOAUT MNpU Nepexoje B
pexxuM “‘'0TOBHOCTH

F4 1-e pesie 2 cnrnan PABOTA Cpa6alelBaHne "pene IPOUCXOAUT NpHU Iepexoje B
pexxuM “Pabora

3 curtan ABAPUS Cpa6aTI:IBaHI/Ie "pene NPOUCXOAUT MNpU Nepexoje B
pexxuM “ABapus

4 JMH. TOpM. CpabGaTbiBaHMe peJsie MPOUCXOJUT NpHU Iepexojie B
JAWHaMH4ecKoe TOpMOXKeHHUe

OnpefensieT yca0BUe cpabaThiBaHUA 2-I'0 IPOrPaMMUPYeMOro peJie
3HaueHHe Hagnucek [TosicHeHue
F5 1-e peste 0 OTKJIIOYEHO Pejie HeaKTUBHO BO BCeX PeKMMax paboThl

1 cnrnan FOTOB Cpa6alelBaHne penf IPOMCXOAUT NpHU Iepexoje B
pexxuM “'0TOBHOCTH

2 curHai PABOTA | CpabaThiBaHHe pejie NPOUCXOAUT MNPU Nepexojie B
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pexuM “Pabora”

CpabaTbiBaHHE peJsie MPOUCXOJUT NpHU Iepexojie B

3 curHaya ABAPH{ “ »
pexxuM “ABapus

CpabaTpiBaHMe peJjie NPOUCXOJUT MPHU TMepexojie B

4 JVH. TOPM.
JAUHaMHU4YEeCKOe TOPMOXKEHHUE

OnpepensieT cnoco6 peBepCHpPOBAHUS IPU AUCTAaHIIMOHHOM ynpasieHuu( F1=1)

3HaueHHe Hagnuch [TosicneHue
PeBepc jpgocTuraetrcd 3aMblKaHUEM pa3MbIKaHUEM
0 Jiorvuka 1 KJeMM 6 W 7 KJIeMMHOH KOJIOOKM X2 IJIaThkl
F10 | ynp. peBepcom yIpaBJIeHUs
3aMKHyTOe COCTOSIHHE KJeMM 6 U 7 KJIeMMHOU
KOJIOAKK TaThl X1 - BpalleHUe Brepej, 3aMKHYTOe
1 JIoTHKa 2 .
cocTosiHMEe 6 W 7 KJIEeMMHOM KOJIOAKHM IIaTbl X2 -
BpalleHHe Ha3aj
BpeMs miaBHOro BbIXOJ@a HAMpsiKeHWUS Ha 3aJlaHHBIA ypoBeHb. /luama3oH 3HaYeHUU
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsa n/1aBHOrO CHW)XXEHUS HaNpsSKeHHWs [0 MHUHMMAaJbHOrO 3HayeHUd. /lManasoH
F12 | mnyaBH. BBIKJ. N
3HaYeHUU dyHKIuU oT 0 1o 25 cek c marom 0,1 cek
MuHuMa/bHOE 3HaYeHUe CUTHaJIa 33/jlaHus B %. [luanasoH 3HaueHuit ¢pyHKuuu ot 0% A0
F15 | HwxH.mpejen 0 0
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,1%
MakcuMasnbHOe 3HaueHWe CUTHasa 33JaHus B %. [luana3oH 3HauyeHUN QyHKUUU oT 0%
F16 | Bepx.npenen 0 o
J10 100%, Ho He MeHee 3Ha4YeHus yHkunu F15. luckpetrHoctb 0,1%
@OyHKUMSA BKJIOYAET PEXHUMbl CTAOWIM3ALMM WM OTPAaHUYEHUS] TOKA, HANpPSDKEHUS,
MOIIHOCTH
3HayeHHe Hapnuce [TosicHeHue
0 HeT Pexxumbl OrpaHUYeHus WU CTabUIM3anuu
OTKJIIOYEHBDI
1 orp Ia BkJIOUEeH peKUM OTpaHUYeHUs TOKa
2 Crab Isa BkJIl0Y€eH peXUM CTabUJIN3alluy TOKa
3 Orp Usa BkJII0O4YeH peKUM OrpaHHUYeHUs HapshKeHUs
F17 pexum 4 Crab Us BKJIIOUEH peXUM CTabU/IM3alMK HalPS)KEeHUS
BruitoueH peXuM CTabU/IM3aluu TOKA C OTPaHUYEHUEM
5 Crt I orp Us
HanpsiKeHUst
BrkyitoyeH pexuM CTabWIM3aldu HaOpshKeHUs C
6 CrUsorpla p H p
OrpaHUYeHHEM TOKa
7 orp n BKJIIOUEH peXUM OrpaHUYeHUsi 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabUJIM3aI MU CKOPOCTH
BrkytoyeH  peXuM  CTAaOWJIMU3ALUU  CKOPOCTH C
9 cTnorp Ia
OrpaHUYeHHEM TOKa
OyHKIMA omnpeJieiieT CKOPOCTb M TOYHOCTb CTAOWJIM3AlUMM WU OTpPaHUYeHUs [Js
pexxkuMoB F17<8 u orpanuyeHue Toka g F17=9
0 ouyeHb MejsieHHas | CaMasi MeJJieHHas
F18 | crabunuszanus 1 MeJJleHHas MesieHHas cTabu/r3alys, BbICOKasi TOUHOCTh
2 cpeHss CpenHss crabuausals, cpe/iHsisi TOUHOCTh
3 ObIcTpas BricTpas cTabuin3alus, HU3Kas TOUHOCTh
4 odeHb 6bpIcTpasg | CaMas GbICcTpas
OnpenensgeT MHHMMaJbHOe 3HauYeHWEe HaNpSHKEHUS Ha Harpyske B pexuMe
F19 H.npefen U | cTabuiu3anuyd HanpsipkeHUs. 3HadyeHHe QYHKLUMM He MOXET NpPeBbICUTh 3HayeHHUe
byuknuu F20
OnpenensgeT MaKCMMaJbHOe 3HayeHUe HaNpsSDHKeHWs Ha Harpyske B pexuMe
F20 B.mipeaen U | cTabuiv3anud HanpspkeHUsl. 3HadeHHe QYHKIUM He MOXKET ObITh MeHblle 3Ha4eHMUs
byuknuu F19
OnpenesisieT MUHMMa/ibHOE 3HAaYeHUE TOKA B HAarpy3Ke B peXMMe CTaOMJIM3allUK TOKa.
F21 H. npegeu |

3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22
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F22

B. ipepei |

OnpejiesiieT MaKCUMa/IbHOe 3HAaUYEeHHE TOKA B HAarpy3Ke B peXuMe CTaOUIM3alMU TOKA.
3HaueHUWe (QYHKIUM HE MOXET MPEBbICUTb HOMUHAJbHBIA TOK BBINPSMUTENSIA U He
MOXKET OBbITh MeHbllle 3HaYeHUs1 PyHKUuH F21

F23

TaxoreHepaTop

CDYHKL[I/IH onpeaesdeT NOAKJIIKDYEH JIM TaX0TreHepaTop

3HavyeHHe Hagnuch [TosicHeHue

Coo6maeT cucremMme ylpaBJeHUA [0} Ha/JIM4YHNH
TaxoreHepartopa. Ha I,E[I/ICHJIeI‘/JI BBIBOAWUTCA MHAWKALUA
O60pOTOB BaJia ABUTATEJIA

0 BKJIIOYEH

Coobuiaer cucreMe ymnpaBjJeHUsI 00 OTCYTCTBHE
TaxoreHepaTopa. Ha JIUCILIee OTCYTCTBYET
WHAMKaIKg 060pOTOB BaJla IBUTATE

1 OTKJIIOYEH

F24

mV/o6

3azaet BesinunHy MB/06 TaxoreHepaTtopa. 3Ta BeJMYMHA HCIOJb3YeTCs [JIs pacyeTa
BEJIMYKMHBI 000POTOB B MUH BaJia JIBUraTeJ/is U NOCAeAYI0Ied ee MHAMKALWY Ha JUCIIEe

F25

TOPMOXEHHEe

CDYHKI_[I/IH onpeaesdeT Croco6 TOPMOXKEHHUA

0 HeT TOPMOKEHHE OTCYTCTBYET

TOpPMOXXeHUe TPOTUBOBKJ/YeHHeM( peBepcoM) B
TedyeHne BpeMeHu TtopMm( F26) nyrem mojaum
HanpspKeHUs1 O0OpaTHOW MOJIAPDHOCTH  BeJMYHUHOMU
UtopM( F27), yacToTa BpalljeHHs] He KOHTPOJHUPYeTCs

1 MPOTHUBOBKJIL. T

TOpPMOXX€HHWEe  MPOTUBOBKIWYeHUEM(  peBepCOM)
OyTeM MO0Jla4yd HaNpshKeHUs OOpaTHOM MOJISPHOCTU
BEJINUUHOM UtopmM( F27); TOPMOXKEHHE
3aKaHYUBAEeTCsd  T1OCJe  JIOCTHKEHHS  CKOPOCTH
BeJinuuHbI oTceuku( F38)

2 NPOTUBOBKJIL. N

JAWHaMH4YecKkoe  TOPMOXeHHe -  M[OJKJ/IYeHHe
TOPMO3HOTO Pe3UCTOpa K 06MOTKAM KOpsl B TeYeHHe
BpemeHu Ttopm( F26), 4acToTa BpallleHUus He
KOHTPOJINpYeTCs

3 auHamuuyeckoe T

JUHAMHYECKOEe  TOPMOXXE€HHe -  MOJK/JIYEHHE
TOPMO3HOTO pe3ucTopa K OOMOTKaM SIKOpPS);
TOPMOXXE€HUE 3aKaHYMBAeTCd I0OCae JIOCTKEeHUs

CKOPOCTHU BesinuuHbI oTceuku( F38)

4 ANHaMHU4Y€CKOoe n

F26

Ttopm

dyHkuusa onpejessieT BpeMsi TOPMOXEHHUs 3JIeKTpojBUraTesd. /[lMana3oH 3HauYeHUU
éyuknuu 0..25 cekyHz ¢ marom 1 cex

F27

UtopMm

OnpesenseT BeJWMYUHY HaNpsDKeHMs, I10JlaBaeMOro K OOMOTKe $SIKOpS BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eIuHUIaX. /luana3oH 3HayeHud pynkiuu 0..50%

F28

[HoM a1

Ol'[pe,HEJIHeT 3Ha4YeHH e HOMHWHAJIbBHOTO TOKa HKOpHOﬁ 06MOTKHU JJIEKTpOABHUTIaATeEJIA, [IPU
IMpeBbINIEHHWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBA{A 3dllIUTA OT NEPETPY3KHU

F29

IHoM B

OnpepenseT 3HadeHHe HOMUHAJBHOTO TOKa OOMOTKH BO30YX/AeHHsI 3J1eKTPOABUTaTe N,
IpU CHIKEHUH KOTOPOro B JiBa U 6oJsiee pasa cpabaTblBaeT 3alllUTa OT MOTEPU MOJsA
BO30YK/leHUsI

F30

UHoOM B

Onpe,aenﬂeT 3HAa4Ye€HHe HOMMWHAJIBHOTI'O HallpA>KeHHA 0OMOTKHU B036Y)KACHI/IFI
JJIEKTpOoABHUTATEJIA, IPU CHUXKEHHWHW KOTOPOro B ABa U 6oJiee pa3a Cpa6aTbIBaeT 3aluTa
OT IIOTEPH I10JIdA B036y7K,£[6HI/IH

F31

H. Ipeaean

Ol'[pe,HEJ'IHeT HUXHIOKO TpaHULy AWAINla30HA pPeryjrupoBaHUA CKOPOCTH B pPeXHMax
CTaGI/IIII/ISaI_II/II/I CKOpPOCTH

F32

B. IIpeaesn

OnpesiesiieT BepXHIOI TpaHUIy JHana3oHa peryJdpoBaHUs CKOPOCTH B peXHMax
CTabWJIM3aLMM CKOPOCTM W MaKCUMaslbHYI0 BeJMYMHY OOOpPOTOB JJs pexuMa
orpanuyeHus: 06opotoB( F17=7) u cTabuin3anuu CKOPOCTU

F33

HOM. 06OPOTBHI

3a/laeT BeJIMUUHY HOMUHA/bHBIX 060POTOB JBUraTens oT 25 70 6250 06/MuH. @yHKLUSA
He BJIMAET Ha NPOLeCcC peryJMpoBaHUs CKOPOCTH; ee BeJIMYMHA UCI0JIb3yeTCs B KaueCcTBe
HOMHHQJIbHBIX 060poTOB NHOM /1Jis1 [IJIaThl aHAJIOTOBOT'0 BbIBOJA

F34

k030 . I1

OyHKIMA 33/]aeT 3HaUYeHUe Ko3apdUuiueHTa NPONOPLUOHATBHOCTU OOPAaTHOM CBSI3U OT
TaxoreHepatopa Kn ansg pexuma crabuausanuu ckopoctu F17=8. Besnuuyuna Kn
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yCcTaHaBJuBaeTcs B npefesax oT 1 a0 80; yaue ucnonb3ywTcd 3HadyeHusd 10..40

3aZjlaeT CyMMapHOe CONPOTUBJIEHHE LleIM 0OMOTKH SKOPS U KabeJbHOU JIMHUU OT
peryadaTopa [0 JABuraress. JTa BeJMYMHA MUCIOJB3yeTCd B pexuMax

F36 Ra + Rka6 CTabuav3allMi WM OrpaHuyYeHus HanpsbkeHuss U s pacyeTa majeHus
HallpsXKeHUA Ha aKTUBHBIX CONPOTHUBJIEHUA C Leablo IR KommeHcauuu 3TOro
nageHus. Usmensetcs c marom 0,01 OM ot 0 g0 2,50 Om( 250 = 2,5 Om)

@yHKLUA BK/IOYAET JOTOPMOXKEHHe I0cJe OKOHYaHUSI OCHOBHOTO LIMKJA TOPMOXKEeHUs
npotuBkaodyeHueM( F25=1 unu F25=2) - nnaBHoe cHMKeHHe HaNpsKEHUs 10 HYJIS B
TedyeHue 0,5 cekyH[,

F37 | motopmoxenue

3HavyeHUe Hagnuch ITosicHeHue
0 BKJI JloTopMOXKeHue BKJIIOYEHO
1 OTKJI JloTopMOKeHHUe OTK/II0YEHO

F38 1 OTCEUKH OnpenenisieT BeJUYUHY 3HaYeHUs o060poToB oTceuku oT 50 go 500 06/MuH, mocie
JOCTHKEHHUsI KOTOPbIX 3aKaHYMBAeTCs IIUMKJ TopMoxkeHUs( npu F25=2 niu F25=4)
OnpesensieT MaKCHUMaJbHbIM ypOBEHb BBIXOJHOrO CUTHaj/la C TaxoreHepaTropa.
Besnunny 0..30 B pekoMeHyeTcs ycTaHABJAMBATD JJi1 HU3KUX YPOBHEW CUTHaJsIa
C I1eJIBIO MOBBILIEHUA TOYHOCTHU U3SMEpPEeHUA CKOPOCTU

F40 CHUTHAI TaXo 3HavyeHUe Hagnuch [TosicHeHue _

MaKCHMaJIbHbI YPOBEHb CUTHaJIa C TaxoreHepaTopa
0 0.250B
0.250B
MaKCHMaJIbHbI YpOBEeHb CUTHaJla C TaxoreHepaTopa
1 0.30B
0.30B
F42 k05, 1 3a/laeT WHTerpasibHbIM K03$PUIMEHT cTabuusanuu ckopoctd ot 0 mo 100,
' MCII0JIb3yeTCsl JI/isl MOBbILIEHUSI TOUHOCTHU CTabUJIN3al MU CKOPOCTH
3aflaeT pasHULY MeXJy 3aJaHHOW N3 MW peaJbHOM CKOPOCTBH N JJid

F43 Jenbta U MHTerpajbHOM cocTaBJstouieid. Heo6xoqumo 4yTo6bl fesibTa U 6bl1a MeHbllle, YeM
Pa3HOCTb N3-h NpPU paboTe HA XOJO0CTOM XOAY.
3amaer audpdepeHuHanbHbIN Ko3ddunueHTt ot 0 mo 100, ucnosb3yeTcs B

F44 k03 . /1 IepexoJHbIX Npoueccax AJAd YMeHbIIeHUS CKAavKOB CKOPOCTU BpallleHUsd NpH
pe3KUX U3MEHEeHUAX Harpy3KHu Ha BaJy ABUraTed
3ajjaeT Avana3oH JJisl yCI0BHO-HOPMaJIbHO JiMana3oHa CKOPOCTH oT n3-F45 10 n3,

FAS o rAe N3 - CKOpPOCTb 3ajJjlaHus, B Mpejesax KoToporo auddepeHunasbHas
COCTaBJISIOIAs He aKTHBHA. BesnuyuHa fgenbTta /| Ao/mKHA ObITh 6OOJiblie, YeM
CTaTH4ecKas olKOKa N3-n, M3MepeHHasi Ha X0JI0CTOM XOAY
QyHKIMSA BKIKYAET WKW OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
3uavenue | Hapnuce [losicHeHuUe

F92 | koHTpoJb das A
0 BKJI 3aluTa BKAOYEHA
1 OTKJI 3amuTa OTKJIIYeHa
BkJ/1104aeT W/ OTKJII0YaeT 3allUTy OT NOTepH N0.JisA BO30YXKAeHHUs

3HayeHUe Hagnuce
F93 | 3amuTa B030. A
0 BKJI 3aluTa BKJIOYEHA
1 OTKIJI 3aluTa OTKJIIYeHa
OnpepenseT cnocob M3MepeHUs: TOKa 06MOTKH sikop4 Is
3HavyeHUe Hagnuch ITosicHeHue
Tok 06MOTKM SKOpSl paBeH MOJyCyMMe MU3MepeHUU
0 JaTyukK [+ u I- "mrocoBoro” U "MuHycoBoro” gatuukoB Isa = (I+ u I-
2
F94 | Hsmepenue | )/ ” ”
Tok 06MOTKHM IKOps paBeH MOKa3aHUSAM “IJIIOCOBOTO
1 JaTYUK [+
JaTyvka lg =1+
Tok  06MOTKM  fKOpsd  paBeH  IOKa3aHUAM
2 JaT4yuK I- . )
MUHycoBoro” gatyuka Isa=1I-
3 HeT Tok 06MOTKH IKOPS paBeH HyJw, Ia =0
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BkloyaeT UM OTKJIIOYAET 3alllUTy OT NNOTEPU U3MEPEHUA HANIPAXKEHHA 00MOTKU AKOpA

Usa
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3anyTa BKJIO4YeHa
1 OTKJI 3amuyTa OTKJIKYEeHa
OyHKIMA HacTpauBaeT WM OTKJ/IOYAeT 3allUTy OT IMOTepu U3MepeHUsT 060pOTOB
JBurateJisi( 06pbIB TaxoreHepaTopa).
3HayeHHe Hagnuch ITosicheHue
3amuTa cpabarbiBaeT, ecad n<100 o6/MHUH 1puU
0 15% o
F96 3amuTan Uzaz>15% nocJjie oOKOHYaHMS MJIABHOTO MyCKa
1 25% 3amuTa cpabatbiBaeT, ecaid n<100 o6/MuH npuU
U3azn>25% mnocJie 0kOHYaHUs NJIaBHOTO MycKa
3amuTa cpabarbiBaeT, ecad n<100 o6/MHUH 1puU
2 35%
Uzaz>35% nocJjie oKOHYaHMS MJIABHOTO MyCKa
3 OTKJI 3amuTa OTKJIIYeHa
. OrpaHuyYMBaeT YyCKOPEHUE, PEryIUpyeT MJIaBHOCTh W3MEHEHHUs CKOPOCTH BpallleHUs OT
K97 | mnasHbld xon Hegr‘paHI/I‘{EHHO);‘O( 1897:0) Eo Oy‘-IerbyMe,ZLJIEHHOFO(F97=10) P P
F98 | 3aBoj. HacTp.
[TossicHeHue
3HaueHUs BCeX MOPOTPAMMUpPYeMbIX OQYHKOIUHA He
HM3MeHsIeTcs
Bce mporpamMmupyeMmble  QYHKIMU  NPUHUMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIMA 3aBojckoe OyHKIMA 3aBojck
3Ha4YeHue oe
3Ha4YeHU
e
F1 0 F30 220 B
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F5 2 F34 20
F10 0 F40 0
F11 10 F42 0
F12 5 F43 50
F15 0 F44 0
Fl6 100 F45 100
F17 1 F36 0
F18 1 F37 0
F19 0 F38 120
F20 UHoM g F40 0
F21 0 F41 500
F22 [HOM 4 F92 0
F23 1 F93 0
F24 60 F94 0
F25 0 F95 0
F26 3 cek F96 0
F27 20% F97 2
F28 [HOM 4 F99 1
F29 2A F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3Hayenus ot 1 o 247
F100 | RS-485 ckop OnpejesisieT CKOPOCTH MepeJlavM JaHHBIX 0 ceTu RS-485
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3HayeHHe Hagnuchb

1200 6uTt/c

2400 6ut/c

4800 6uT/C

9600 6uT/C

19200 6uT/C

28800 6uT/c

38400 6ut/c

57600 6ut/c

XN U |WIN|RO

76800 6uT/C

9 115200 6ut/cC

F102 | Kkla + Bnepes | OnpepensieT k03dPULMEHT Mepejauu 0 TOKY MeX/AYy U3MepeHHbIM 3HaUeHUeM CUTHasla
F103 | kla-Bmnepes | c maTuvMka TOKAa U NMOKa3aHUSIMM TOKa Ha JAuUCIUIee Mo “mtocy” U “MUHYCy’ SIKOpHOH
F104 klsa + Hazapn OOMOTKM TpHM HaNpaBJEeHUAX BpallleHUs BIepeJ, U Has3aj U TOKa BO30OYXX/JeHUA
F105 klsa - Hazag, COOTBETCTBeHHO. Ha mnpeanpuaATHM H3roTOBUTEsJE OOBIYHO BbICTABJEHO 3HauyeHue
F106 kiB 6sim3koe k 1,00. Jluanason 3navyenut ot 0,5 0 1,75

F107 kUs Bnepen | Onpefensier ko3dPUIIMEHT nepeAadyu Mo HanpsbkeHUIO( 060poTaM JIBUTATENsI) Mexay
F108 kU Hasag, M3MepeHHBIM 3HaueHHeM U NI0Ka3aHUSIMU Ha JMCIJIee HaNPSXKeHUs IKOps U 060poTaMu
F110 Kn BIepes 3JIEKTPOJABHUraTesd AJ11 HalpaBJeHUH BpallleHWH BIlepeJ, U Ha3aJ COOTBeTCTBeHHO. Ha
F111 KN Hasaj npeAnpUATUN U3TOTOBUTE/IE OOBIYHO BhICTaBJAeHO 3HaYeHue 6yn3koe k 1,00. /lnanasoH

3HavyeHui ot 0,5 10 1,75

8. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIEE JaHHbIE /1J1s BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-1 cTpoka BesMuvHa 3ajawliero cuirHasa, Hanpumep, Us=27%,

U3=250B, I3 =66 A.

[IporpammupoBaHue | F2 - curnan ymp.

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOe MOsiICHEHHE

PaboTa

1-7 cTpoka BesinunHa 3a/iaroniero curaJja

2-9 CTpoOKa BesiunHa TOKa HArpysku OOMOTOK SKOps H
BO30OYK/JeHUs], BbIXOJHble HANpPSDKEHUsT OOMOTOK fKOpsA U
BO30OYXK/JleHUs, TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Ua=100 B, Us=220 B, Is=3 A, Tp=45 C.

[1 - mocTossHHas cocTaBjsLAA TOKa OOMOTKUA sKops, Irms -
Cpe/iHEKBaZpaTU4YHasA COCTABJANILAA, SKBUBAJIEHTHAsA NIOCTOTHHOW U
nepeMeHHOU COCTaBJISAIOLIEeN TOKA 0OMOTKH SIKOPSI.

[Ilpu 3Havenuu ¢yHkyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcs TeKyllasd BeJMYMHa 060pPOTOB BaJja
JABurareis, HanpuMmep, n=1500 06/MuH.

OTob6pakaeMble Ha AuCIIee NMapaMeTpbl NepUOJUYEeCKH MEHSITCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus

KoJ olIMOKU 1 ee Ha3BaHHUE
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs
Bo3MokHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs IPUBeleHbl B TabsuLe 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
YCTpoHCTBO He 06HAPY>KUBAET HaNpsiKeHUe CeTU
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MO K/IIOYEHU U
. He NI0IaHO HaNpSKeHus, NpaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/MIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpsbKeHUe B CeTH
6osibiie 100 B
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUs  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelllee TMOBeJleHUE
Om3 Hannpz(;:sgnﬂ' npeo6pa3oBaTeJis onpenaesseTcsd 3HadeHrueM ¢yHknuu F3. Ecan F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To npeobpa3oBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHabl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KkHasi npuYnHa JenicTBUs
HeucnpaseH BEHTUJIATOD | Y6enuTbcsa B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpoyucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
[Ipeo6pa3oBaTesib pasMellleH B | Y6eJUTbCs, UYTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM WU | OKpYXKalollero BO3/yxa He
YKapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnatel A2 u A5 He o6MeHuBatoTcs | [IpouncTUTh MEeXIJIaTHbIE
HET CBAI3U MEeXIY
Owb iaTamu! JAPYT C APYTrOM JJaHHBIMU pa3beMBI, ec/IM OLUIMOKa He hcye3aeT
- OTIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/,
npeo6pa3oBaTess npeo6pa3oBaTesisl HA HAJIMUKUE
KopoTkoe Mex(da3HOro KOpOTKOIro
Our7 3aMblKaHue! 3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbIlIaeT HOMUHAJBHBIA TOK | HalNpsSXKeHHE; YMEeHbIIUTb Harpy3Ky
ow10 Meperpyaka npeob6pa3oBaTelis WU Ha Basly ABUTraTe/s, OTCTPOUTD
3JIEKTPOJBUTATENSS B TedeHUe | 3alUTY ABUraTess GyHKiuen F28
JJINTEJNbHOT0 BpeMEeHHU
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
HanpsikeHnue WIn ToK | [IpoBEpUTH NPaBUJIBHOCTb YCTABOK
HeT moist BO30YXK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
Om1l1l 3HauYeHUH yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO30OYK/IeHUS
BO30YK/IeHUsI
¢yuknuamu F30 u F29 Ha 06pBbIB U KOPOTKOE 3aMbIKaHHE.
[IpoBepUTh UCIIPABHOCTh AUOJHOTO
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MOCTa, TpaHchopMaTopa U
nycKaTeJst

OguH us3 JaTYUKOB TOKa
HEHCIIpaBeH WK U3MePSIET TOK B 2

YcTaHOBUTH 3HaUeHUs QYHKIUU
F94=1 u F94=2 v onpeaenuThb

HEUCIIpaBeH .
Om 12 pasa 6oJIbllle IPyTroro HEeUCNpaBHbIN JaTYUK, HACTPOUTD
JaTYHK TOKa Isa
MOKa3aHUsI TOKa C JJaTYUKa WU
3aMEeHUTD ero
HeucnpaBHOCTb B uenu | [[po3BOHUTH LieNb U3MEPEHMUS],
Om 13 HeT uaMepenus Usa | usmepenus Us MPOBEPUTH PAa3bEM B IjIaTe
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HEeT U3MEPEHUS N NIPOBEPUTH pa3beM B IJIaTe

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaET KoMaHay “PaboTa”

Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTeJb

[IpoBepUTh NMOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3anmporpaMMHpoOBaHa
¢yuknua 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 3aldHUA HE UBMEHAETCA UJIK PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBeputh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | NIPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOp MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JMMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJKJIYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewcnpaBHBI TUPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxHasA npu4MHaA JencTtBus
He n1nozaHo BcrnomorarTe/JibHOe | BKAKOYUTH aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaJIW4YUe HaNpSKEeHUs
220 B Ha koHTaKTax aBToMaTta QF2
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe mpeobpa3oBaTesib NEePUOJUYECKU “3aBHcaeT’, JJaHHble Ha
MH/MKaTope OGHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

Bo3MoXkHas NpUIUHaA

JencrBusa
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BcroMmorartesibHoe nutanue | [IpoBepbTe ocuusorpadpom
COJIEPXKUT MHOTO noMex; | HAIMYMe TIOMEX U TMPOBAJOB B
NepUoJUYECK B HEM BO3HHUKAKT | BCIOMOTaTEJIbHOM HanpsKeHUU.
POBAJIBI HanpsbkeHus | [logaTh BcmoMorartesibHOE MUTaHUE
BCJIe/ICTBHE BKJIIOYEHHSI JPYroro | OT JAPyrou JIMHUU

o6opyaoBaHus (

3JIEKTPOABUraTesied, CBAPOYHBIX

annapaToB)

BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

[Ilpy nmojmaye HanpspkeHWsI Ha TMpeo6pasoBaTesib Ha  Harpyske
NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHza “Pa6ora” He 1mojaHa,

npeo6pa3oBaTe/ib HAXOAUTCS B pexxuMe “'oToBHOCTD”

Bo3MoxkHas NpUIUHaA

JencrBusa

HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
TUPUCTOPA
HeBepHoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHru4ecKoe 06CIyKUBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa

B IIeCTb MeCsLeB U BK/IOYaeT B Ceb:
A) KOHTpPOJIb KpemnJieHus;

B) KOHTPOJIb 3JIEKTPUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHGHHﬁ;

B) yaasieHue NbLIK U TPS3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXKHUMA.

11 MapkupoBKa npeoopa3soBaTe i

11.1 Ha kaxxbp1¥ npeo6pa3oBaTesib HAHOCATCA:

A) Ha3BaHUe Mpeobpa3oBaTeJis;

B) o603HaueHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3aLMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JepeBsIHHbIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 IIpeo6pa3oBaTesib XPaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKaX U1

JlepeBSIHHBIX AIMKAX MPU CIEAYIOUHUX YCA0BUSIX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.
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Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3oB, BbI3bIBAlOUIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/yxa He 6oJee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TPC-TA-460-220-A ...ttt e 1T
PYKOBO/ICTBO MO 3KCIITYATALM ..eeerneeaereresersnesseeensnes 1wt
| =0k 1 (0] o WP 1wt
30§01 0 O 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX TOBPEXJEeHUAX YCTPOUCTBA 10 BUHE IOTPeOUTENA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENleM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHA.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbINA OCYIIECTBJSAETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U MOCTTAaPaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

HanMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-T5-460-A-220-40-13 480 516 546 720 | 680 | 194 Bostet M10 30
TPC-T5-460-A-220-80-13 480 516 546 720 | 680 | 194 Bostet M10 33

TPC-T5-460-A-220-125-13 560 602 638 840 | 790 | 194 Bositet M12 43
TPC-T5-460-A-220-160-13 560 602 638 840 | 790 | 194 BoJsitet M12 46
TPC-T5-460-A-220-200-22 560 602 638 840 | 790 | 194 BoJitet M12 50
TPC-T5-460-A-220-250-22 660 702 738 940 | 890 | 222 Bositet M12 68
TPC-T5-460-A-220-315-22 660 702 738 940 | 890 | 222 Bositet M12 72
TPC-T5-460-A-220-400-22 760 802 838 | 1000 | 950 | 222 Bostet M12 76
TPC-TA-460-A-220-500-35* 760 802 838 | 1300 | 1250 | 282 Bositet M12 82
TPC-TA-460-A-220-630-35* 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 90
TPC-T5-460-A-220-800-50* 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 96
TPC-T4-460-A-220-1000-50* | 760 802 838 | 1300 | 1250 | 282 Bostet M12 105
TPC-THA-460-A-220-1250-50 HanosabHbii mkad 1600x800x400 145
TPC-TA-460-A-220-1600-50 HanosbHbii mkad 1600x800x400 150

TPC-TH-460-A-220-2000-80 10 3anpocy
TPC-TH-460-A-220-2500-80 110 3aMpocy
TPC-TA-460-A-220-3200-80 10 3apocy
TPC-TA-460-A-220-4000-80 10 3apocy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM [P31
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