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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 NMOCTOSTHHOTO TOKa, UMeHyeMoro aajiee mo Tekcty “TPC-KB-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 [IIpeo6pasoBarenb
YCTPOUCTBOM. Bce

ABJIdeTCA

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

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

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

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHMpOBaHUe

06eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3alliliT MW aBTOAHUAI'HOCTHKH,

YCTPOWCTBA U  CBOEBpEMEHHOe

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTtuku TPC-KB-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 KoHTaKTOpHBIN N0 1]eNX BO30YK/eHUS
PeBepcoM( NpOTHUBOBKJIIOUEHUEM T10 LI eNH
TopmoxkeHue BO30YK/leHUS1) UM IMHAaMUYecKoe( TpebyeTcst

TOPMO3HOU Pe3ucTop)

Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1

da3oBbIN

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 Npeobpas3oBaTesisi HEO6X0JUMO JiBa HanpsbkeHUsA. OJHO HapshKeHUe yepes
TUPUCTOPBI KOMMYTHPYETCS Ha HAarpPy3Ky — OHO Ha3bIBAETCS CUJIOBBIM HaNPSKEHUEM; IpyTroe
HanpspKeHUe UCTIOJIb3YeTCs Vsl MUTAHUS CUCTEeMbI yIIpaBJIeHUsl — OHO Ha3bIBaeTCs
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) BepxHUI pe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

') atmocdepHoe gaBieHue oT 84 no 106,7 klla;



"3sezga nexrporHuka” https.//zvezda-el.ru/

) 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 BHyTpeHHee YCTPOWCTRBO.

BHewmHu# BUJ mpeobpa3oBaTeJis NpeJcTaB/ieH HA pUucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

Ha nvneBo#l maHesiM pa3MellaloTcs 3/1eMEHThI UHUKALUKU U yIpaBJeHHUs:
A) cBetoauobl “B” u "H”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') rym6sep "HanpaBienue”

1) KU KO-KPUCTAIMYECKUI UHIUKATOP;

E) kHonku “Ilp.”, “®”,”>", ”<” i1 nporpaMMHpPOBaHUS U YIIPABJIEHUS;

) py4ka BCTpoeHHOr0o NepeMeHHOI'0 PE3UCTOPA;

3) KHOIIKa aBapUUHOT'0 OCTAHOBA.

B BHyTpu mkada pasmeniaroTcs:

A) aBTOMaTHYecku# BbikJIO4aTe b QF1 a/15 noaK/I0UeHUsI CUJI0OBOU CETH;
b) knemMmHas kosoaka XT1 s noJK/it04eHHUs1 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT2 /1711 MOIK/II0YEHHUS el BO30YK/IeHUSs;

") TupuctopHble MOoAYIH( 3 IITYKH);

) paguaTop oxsaxKJeHus;

E) maaTel cucTeMbl yripaBJeHUs;

2K) aBTOMaTHueckuil Bbikito4yaTeab QF2;

3) BEHTUJISATOPDI OXJIAXK/EeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
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B kauecTBe pery/iupyollero sjeMeHTa B YCTPOWCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbId M3 KOTOPBIX COJEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
NoJK/A04YaeTcsl K KkKieMMHOM KoJsioake XT1. Ha siMueBod mnaHesu pasMelleHbl 3J€MEHThI
VH/JWKALUU U ylipaBJeHus. BHelllHWe poBo/Ja Y Kabesu /i1 NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpy3Ku W Iiened ympaBJieHUs] BBOASATCS B IKad Cc HKHeH cTOpoHbl. llenu ympaByieHUs U
CUTHa/JAM3alM{d MNOoAKJAIYalTcad K KiaeMMHHMKaM X1, X2 u X4 CcOOTBeTCTBEHHO Ha ILjaTe
ynpaBJieHus.

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 KOHCTpYKTHBHOE HCOOJIHEHUE.

KoHCTpyKTUBHO Npeobpa3oBaTesb BBLINOJHEH B BHUJE MeTA/JJIMYECKOT0 HAaBECHOIO HWJIU

HanoJsibHOro 1mkaga. Ha

HepeﬂHEI‘/JI [IaHEeJIW HMMEKTCA OpraHbl yHnpaBJE€HUAd W HHAWKALHWHY,

nepevyucieHHble B Tab/uLe 3.2

Tab6suua 3.2 3/1eMeHTbhI YIIpaBJeHUsl U MHAMKALUMK Ipeobpa3oBaTeist

OpraH ynpas/jieHus wiu | HasaHayeHue
UHAUKAL AU
ABTOMaTH4YeCKUH KoMMyTalys cu0BOro Hanpsi>KeHus
BbIKJIO4aTe b QF1
ABTOMaTHYeCKUH 3amuTa ueneu ynpaBJjeHus

BbIKJIIO4YaTe b QF2

Csetoguon “B”

['oput B pexkume “PaboTa” npu HanpaBJsieHUU BpalleHus "Bnepen”

Csetoguon “H”

['opuT B pexxume “PaboTa” npu HanpaBjeHUU BpaieHus "Hasan”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JaHHble, pEXHUM pabOThbl, 3HAYEHUS

MHJMKATOP IpPOrpaMMHUpYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YrnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojjauu KoMaH/bl “PaboTa” B pyyHOM pexume

Tym6sep “HanpaBiienue”

[l U3MeHeHMs HalpaBJIeHUS BpallleHusl JBUraTesss B PYYHOM
pexume

KHonka “Ilporp”

Jl1s1 BX0Jla/BbIX0/]a B PEXKUM POrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesIndeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsKEHUs TMpPHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasHayeHue kJeMM kJeMMHbIX Kosook XT1-XT3, X1, X2 u X4 npuBeJieHO B TabJiu1e

3.3. KnemMHbIe kosioaku X1, X2 1 X4 pasMellaloTcA Ha IJIaTe yIpaBJeHus

Ta6sauna 3.3 HasHaueHHe KJIeMM KJIeMMHBIX KoJsiogoK Ta6suna 3.3 HasHauyeHHe KjieMM

KJIEMMHBIX KOJIOJOK

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::Lu/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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nepeMeHHOro pe3ncTopa

X1 5 AGND | O6mui fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d o a4y CUrHaJsia JYMCTaHIMOHHOIO YIIpaBJIeHUs

X1 7 GND 061mui

X2 6 B/H [ IUCTaHIIMOHHOTO U3MEHEHMS HallpaBJIEHUS BpallleHUsl
JBUraTess

X2 7 GND O061mui

X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
pOrpaMMHUpPyeMOro peJje

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 p1
X4 3 H3 P1 ;I;)J}ljel\’laﬂbHOGaMKHYTbII/I KOHTAaKT 1-ro nporpaMMupyemMoro

3.5 Bbi6op cnoco6a nojiayy KoMaH/g
C nomompbio ¢yHKMM F1 3amaeTcs BapuaHT yIpaBJeHHsT 3alMyCKOM - MECTHOE,

JUCTAaHIIMOHHOEe WJH o RS-485.

[Ipu BbIOOpe MecTHoro ymnpaBieHus F1=0 komaHJa paboTa MoJaeTcs IepeBOJOM
pPYKOSITKM TyMmbOJsiepa "Pabota” B mosiokeHue “Bkus”, a HampaB/ieHHWe BpallleHUs 3aJaeTcs
TyM6sepoM "HanpaBseHue”.

[Ipu BbIGOpE AUCTAHIIMOHHOrO ympaBjieHUs Fl=1 J0MOJHUTENbHO HYXHO YYHUTBIBATh
3HavyeHue pyHkuuu F10 "ynpaBsieHue peBepcom”:

Ecau F10=0, To komaHga “Pa6ota” momaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOM
KoJIoAKHY X1 Ha MJjaTe ynpaBJieHHs, a 3aMblIKaHUEM WJIM Pa3MbIKaHUEM KJIeMM 6 U 7 KJIEMMHOU
KOJIOJIKM X2 MeHsIeTCs HallpaBJieHHe BpallleHHUsl.

Ecau ke F10=1, To npu 3aMblKaHUU KJIeMM 6 U 7 KJeMMHOH KoJsioaku X1 mopaetcs
KoMaH/la "PaboTa” 1 HaUMHaeTCs BpallleHUEe BIepe/, a IPY 3aMblKaHUU KJeMM 6 U 7 KJIEMMHOU
KooKW X2 mojaeTcss KoMmaHZa "PaboTa” M HauMHaeTcs BpalieHue Hasaja. Komanae "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060MX KJIeMMHbIX KooK X1 ¥ X2 miaThl
yIpaBJieHHUs.

Takxxe komaHbl "PaboTa” uau "Cton” MoryT ObITh oJlaHbl 1o MHTepdelicy RS-485, eciu
F1=2.

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaB/asAiTb YPOBHEM BBIXOJHOrO Hampsh>KeHUs MpeobOpa3oBaTesisi MOXHO MECTHO WJIH

JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJ/IATh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>” yBeJMYHMBAET 3HAUYeHHE
3a/1a1011ero CUTHaJjIa, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UCTOpoM. HaxokJeHHe PUCKH DPYYKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHasia.

JAna  [AWMCTaHIMOHHOTO yIOpaBJeHUs B KayeCcTBe VYIPAaBJAKWIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHbIA aHas0ToBbIN curHai 0..10 B;

B) crangapTHbIi aHasmoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbIH 4...20 MA.

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npusoxxeHue A) u Tabauuedl 3.3. BbIOOp HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
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nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCILJiee B MPOLeHTaX, BOJIbTaxX UK aMmiiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.
Tak)xe curHas 3ailaHusl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.7 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHue mnpeob6pa3oBaTessi IMOCJe MpoBaja CUJIOBOTO MJM BCIOMOraTe/bHOIO
HanpsDKeHUs1  ompejesisieTcl  3HayeHWeM  QYHKUMUKM  NOBTOPHOro  BkJjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecad O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAbl “Pabota”
npeobpasoBaTeJsib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsXKeHUs JIJINJICS MeHee IBYX CeKyH/I, TO BbIXO/IHOE HaNpsi>)KeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe JBYX CEKYH/, — TO IPU HAJIUYUMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYeETCs coobleHre 06 oumbke. B TakoM noJsioxkeHUH Npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHHUs. UToObl ero pa36JiOKMpPOBATh, HY>KHO MojaTh koMaHay “Crtom”,
nocJie 4yero npeo6pasoBaTesib HepeizieT B pexkuM “'oOTOBHOCTD”.

[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 IPOrPaAMMUPYEMOr0 peJie

Ha kieMMHy10 KoJs1o/iIKy X4 mJiaThl ynpaBJieHHUs BbIBe/leHbl KOHTAKThI IPOTrPaMMHUPYEMOrO
pesie. B 3aBUcuMoOcCTU OT 3HaYeHUsA GQyHKUMUU F4( cM. NyHKT 7) peJie MOXeT 6bITb HEAaKTUBHBIM
WJIU BBITIOJIHATD QYHKIMIO CUTHAIM3ATOPa CEAYIOIINX COOBITHMH:

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

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapusa”;

[) JuHaMuyeckoe TOpMOKeHUe. KOHTaKTbl peJie UCNOJb3YIOTCAd [AJs KOMMYTaluu
CUJIOBOTO KOHTAKTOPA, NOAK/I0YAI0Iero TOpMO3HOM pe3nucTop K 0OMOTKE SKOPH.

10
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KoHTakThl mIporpaMMUpyeMoro peje MOXXeT KOMMyTUpoBaTh HanpsikeHue 220 B 50 'y u
TOK 5 A.

3.9 HW>kHUY ¥ BepXHUU NIpeieJibl peryJIMpOBaHUS

HwxHUKA U BepxHUM IMpefesbl pPeryJUpoBaHUsS COOTBETCTBYIOT MHWHUMAJbHOMY H
MaKCMMaJIJbHOMY 3HAaY€HHUI0 YIPaBJSIOLEro CArHajsa. YCTaHOBKA 3THUX 3HAaYE€HHUM NO3BOJISET
YCTAaHOBUTb TpaHUIbl JAUana3oHa, B KOTOPOM Oy/leT BECTUCb peryJMpoBaHUE BBIXOJHOTO
HanpspKeHWsl B MpPOLEeHTaX OT HOMWUHaJbHOro. Eciy ycTaHOBUTH 3HayeHUeE [Ji HUKHErO
npegesa paBHbIM 0%, a a1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCMMaJIbHOTO.

JluckpeTHOCTBb perysimpoBanus coctapseT 0,1%.

3a/laHue 3HAaYEeHUN HUXKHETO U BEPXHEro NpeJiesioB peryJupoBaHus i ¢a3oBoro MeTo/a
ocylecTBJsAeTcs nporpaMmMmupoBaHveM ¢yHkiui F15 u F16; ( cM. nyHKT 7). C MOMOIIbIO
¢yHk1Mu F16 MOXXHO OrpaHUYUTh BBIXOZHOE HANPSXKEHUE PETYJISITOPA BO BCEX PEXKUMAX.

3.10 Pex<uM orpaHUYeHUA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXMMe OrpaHUYeHUs] TOKa, B KOTOPOM CUCTeMa
yIpaBJ/IeHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI TOK 0OMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIUSA N03BOJISAET
TOYHO OrpaHHUYMUBAThb IMYCKOBble TOKM Ha YpOBHe He 0o0Jiblle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuusa
BKJIIOYaeTCcd M OTKJIIOYaeTcd IporpaMMHUpoBaHMeM ycraBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTtaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe orpaHUYMBaeTCs BeJMYMHA MTOCTOSSHHOM COCTaBJstoLlel Toka skops Is(
He cpeJlHEKBaZpaTU4iHOe Irms).

3.11 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKeT paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy Toka — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuJu3aly TOKa NpU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCAd U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

B 3TOM pexxnMe cTabUIN3MpyeTCcs BeJIMYUHA MOCTOSIHHOM COCTaBJIAIOLIEN ToOKa AKops Is(
He cpeiHeKBaJipaTU4HOe Irms).

3.12 PexxyM OorpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTesib MOXET pabOTaTh B peXHMe OrpaHUYEHMs HAMNpPsHKEHHs, B KOTOPOM

CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiollee BO3JelCTBUE HA THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BBIXOZHOE HaIpshKeHUWe Ha 0OMOTKe SIKOpsl He NPEeBBICUJIO 3aZlaHHOe
3HayeHUe. DyHKIMA BK/IOYAETCS U OTKJIIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. yHKT 7).

[l 6osilee TOYHOrO OTrpaHHUYEHMUs] HANpPsDKeHUsA COyKUT GyHkuuu F36, ¢ momouibio
KOTOPOH 33/1aeTcs BeJIMYMHA aKTUBHOI'O CONPOTUBJIEHUSI KaOeJbHOU JTMHUU U OOMOTKH SIKOPSI.
C nmnoMouipl0 3TUX JAHHBIX TNPOU3BOAUTCH BbIYMCJIE€HWE BeJUYUHbl HanpskeHus IR
KOMIIeHCalUU MaleHUs] HanpsiKeHUs:

Ur =Irms *(Rk + Ra), rae
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Irms - cpeJlHEKBaJjpaTHUYHOe 3HauyeHHe TOKa, Rk+Rd - cymMMapHoe cONpoTHBJIeHUE
KabeJIbHOM JIMHUM U 0OMOTKHU sikopsl. CHUcTeMa ynpaBJeHUs PeryasiTopa BbIYHUCISET BEJTUUUHY
UIR 1 KOPPEKTUPYET BbIXOJHOE HANlpsXKEHUE C ee YYEeTOM.

3.13 PexxyM CTabuJIM3allMM HaNpPsHKeHUs, CTabUaM3alusd CKOpPocTU 1o ob6paTHoit I/IC
ABUTaTeJId

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HAaNpsKeHHs, B KOTOPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>)KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPS Ha 3aJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIbHOTO HANpsDKEHUsI CeTH, BpeMs
CcTabuJM3alMd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcs B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTKJIOYAETCS
nporpaMMuMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MHHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpsikeHUM 3a/jaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6osiee TOUHOM CTAaOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HAaUYeHUEe QYHKIUU
F36, 3apatoiell cyMMapHOe COIPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTes U
00MOTKH AKOpSA. UMes 3TH JJaHHble peryasaTop BelUUC/sAeT 3HayeHUe IR koMneHcanuu najeHus
Halnps>KeHWs Ha aKTUBHBIX CONPOTHUBJIEHHUAX. M3 Kypca 3JIeKTponpuBOJa U3BECTHO, 4YTO
CKOpOCTb BpallleHUA BaJsla ABUTaTeJ/Isl BBIYUCIALTCH:

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

rae Usa - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOk 06MOTKHU siIKopsl, RA — conpoTHB/eHne
00MOTKM fIKOpS, K — KOHCTPYKTUBHBIK KO3QduULMeHT. U3 3TOro ypaBHeHUSI BHUAHO, YTO €CJIU
IPOM3BECTH KOMIIEHCALUI0 MaJleHUsl HalpshKeHWs Ha aKTHUBHBIX CONPOTHUBJIEHUSAX, TO €CThb
J100aBJIATh K K HallpsXKEHUIO sIKops BeJUYUHY [9*R9, To dopmysia npuobpeTeT BUA:

n = Usa/k,
TO eCTb NPU 3alaHHOM 3HayeHUHU Us yacToTa BpallleHHUs OCTaeTcsl HEM3MEeHHOM, TaK Kak
KOHCTPYKTUBHbI  kK03pouuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JJid  KOHKPETHOrO

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEKUM CTAOUIM3aLMK HANpsHKeHUsl M 3a/aB BeJUuuHy F36,
TEOpeTUYEeCKH MOXHO CTabW/IM3UMpPOBATh YaCTOTy BpallleHUs Bajda MpPU OTCYTCTBUH
TaxoreHepaTtopa. Tako# crmoco6 HasbIBalOT cTabuiusanueid mno obpatHod 3/ C aBuraress.
[IpakTHYeCcKH e TaKoH MeTo/ cCTabuIn3alyu UMeeT MeHblllee ObICTPOJeNCTBUE U TOYHOCTD 110
CpaBHEHHIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBS3U OT TaXOTe€HEPATOpa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJ1 pABHOMEPHOM Harpy3KH, NoKasblBasg TOYHOCTb 1-5%.

3.14 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaNpsaKeHUs

[Ipeobpa3oBaTesib MOXKET paboTaTh B pexUMe CTAbUIM3AlMU TOKA C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHWs, B KOTOPOM CHUCTeMAa YNpaBJIEeHUS aBTOMAaTUYECKU H3MeHseT
ynpaBJisiioliilee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXKUBAThb TOK
0OMOTKH SIKOpsS Ha 3a/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He JOMycKas IpeBblleHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/jaHUusi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
dyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOTO TOKa 3ajaercd ycrtaBkamMu F21 u F22, makcuMasibHasd
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

B 3TOM pexxuMe CTabUIU3UpPYyeTCsl BeJIMYUHA MOCTOSIHHOW COCTaBJsAOIIEN ToKa AKops Ls(
He cpefHekBajapaTuyHoe Irms). [Ilpy orpaHWyeHUN HaNpsKEHUs YYUTHIBAETCS aKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuei F36.

12



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

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.

15



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

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.
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B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLeN Toka skops Is(
He cpeJlHEKBa/ipaTU4yHOe Irms).

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

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

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

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

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

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

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

3.21 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUd
B MeHwo umMmeetrcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh

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

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

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkUoo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

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

3.23 3a1uThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alluTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NPOUCXOAUT CHSITHE YNPaBJSIOLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee OTOOPAXKAETCS COOTBETCTBYIOLIEE COOOILEHHE.

B) 3amuTa OT mneperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI U THPUCTOPOB B CJIyyae MpPeBbILIEHUSI TOKA HOMUHAJIbHOTO
3Ha4YeHHUs. 3allluTa yCTaHABJMUBAaeTCs MporpaMmupoBaHvueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJbHOE 3HauyeHWe TOKa SIKOpsA W BO30OYXK/JeHHUs
asekTpoaBuraresid. Ilo ymosyaHuio 3HadyeHue F28 w F29 paBHO HOMHHAJIBHOMY TOKY
npeob6pasoBaTessi(  CM. NYHKT. 7) Mukponpoueccop  HenpepbIBHO u3MepsieT
CpelHeKBaJ[paTU4YHbI TOK Harpy3kud Irms ¥ HakamiMBaeT 3HauyeHUe BpeMs-TOKOBOTO
VHTerpaja M CpaBHMBAeT ero C yCTaBKOM, NPU NpEBBILIEHUH KOTOPOW CHUMAeT HMIYJbChI
ynpaBJieHUsl C TAPUCTOPOB U OTOOpaXkaeT Ha JucIiee coobuieHue. Pabota npeobpa3oBaTelis
6JIOKHpyeTCcsd Ha 3 MHUHYTHI, 10OCJ€e Yero OH NmepexoJuT pexuM ‘[0TOBHOCTBH” ecau MmojaHa
koMaHga “Cromn”.

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

19



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

B) 3amwuTa oT meperpeBa pazuaTopa ob6ecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alUMThl paboTa npeobpas3oBaTesis
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cror”.

[) KOHTpOJIb HaNpPSPKEHHSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaTbIBaeT B Cly4ae OTCYTCTBUS OJJHOW WJIM HECKOJIbKUX $a3 WM B CAydae HUX
“ciunanusa’. 3aliMTa MOXKET ObITh BKJIIOYEHA WM OTKJIOYEeHa IMyTeM NpOrpaMMHUpPOBaHHUS
¢yukuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HEAONMYCTUMO HHU3KOrO IOJs BO30YXJeHWdA. B ciydyaeT HeZOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpPyeT mnojady
MMIIyJIbCOB YIpaBJeHUs HAa TUPUCTOPBI U 0OMOTKaA AKOps ob6ecToyrBaeTcsA. HacTpolika 3aiuThl
OCylIeCTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuuu F29, F30 1 F93.

@®yuknued F29 ycraHaB/MBaeTCsl HOMUHAJIbHBIA TOK BO30YXK/JEeHUSl 3J€KTPOJBUraATES.
CpabaTbiBaHHe 3alUThl NPOUCXOAUT NMPU PErucTpalii BeJIMYMHBbI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaYeHus pyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHaJ/JIbHOE  HalpsiKeHHWE  BO30OYyXKJeHUs
asekTpojBuraTtess. CpabaTblBaHHe 3alUMTbl INPOUCXOAUT IPU pPErucTpalydu BeJUYUHbI
HanpsKeHUs BO30YK/eHUs B [iBa pa3a MeHble 3HadeHUs ¢yHkuuu F30.

[Tocsie cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

dynkuued F93 MoXHO aKTHBHMpOBAaTb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU IOJS
B030yxaeHuUs. [Ipu F93=1 3amuTa Beik/Jl0UeHa U He cpabaTbhiBaeT HE3aBUCUMO OT PaKTUUECKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHUsI U HacTpoek F29 u F30.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTUMKa TOKa. B ycTpoiicTBe A/ u3MepeHUsI TOKa 0OMOTKHU
SIKOpsl HMCIIOJIb3yeTCsl [ABa JaTyMKa TOKa, “MJcoBoM” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3amaetca pyHkuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa M3MepeHUW ABYX AaT4ukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AATYHMK HU3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcsl OoMIMOKA 12, cUrHaJM3UpPYIOLas 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocsie cpabaTbhiBaHHUS 3alUThI [J151 ee cC6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

[Tocse 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 -1a=0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeJe/IMTh HEUCIPABHbIA JaTYMK
WJIM OTperyJIMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosib3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JJaTYUKOB TOKA.

2K) 3amuTa oT oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYETCS
WM OTKJo4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHMH ONpeieJIEHHOTO yrja NPpOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa usMepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHSThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amura
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cpabaTbiBaeT, ecid o6opoThl ABurarteas <100 o6/MuH npu ynpaBiaswoiieM 3agaHud Usag >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amuTa TakK ke He paboTaeT 10 OKOHYAHHS BpeMeHH IJIaBHOI'0 MycKa.

[Tocsie cpabaThiBaHHWS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

M) 3auyTa oT pbIBKa — BKJOYAETCI WU OTKJIOYaeTcd pyHkuuer F97. Bo BKkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMBAET CKOPOCTb HapacTaHWs yNpaBJSOLIEr0 CUTHala, 4YTO
3alMIaeT JBUraTesb OT pe3Koro Habopa CKOpPOCTH, HalpuMep, MPU OLIHUOOYHBIX JeHCTBUAX
omeparopa

K) s3amura oT BHyTpeHHed HeucnpaBHocTH “Omb5 HeT cBa3u Mexay maatamMu”
bUKCHUpyeTCsA MPU OTCYTCTBUM 06MeHa JJaHHbIMU MeXy IaTaMu. [[py BOSHUKHOBEHUH 3TOH
aBapHM YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEGYETCS PEMOHT.

3.24 HacTpoHKu

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) Jlna u3sMeHeHUs mopora cpabaTbIlBaHUS 3allUMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactu matel TPM-ZVEL A5 mnpeaycMoTpeHo 5 mosoxkeHud Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK pery/stopa. B jileBoM BepXHEM YrJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJsibHble Touku “K3”. HanpsbkeHue, u3MepeHHOe MeXJy STUMHU TO4YKaMH, He
COOTBETCTBYET MoJioXKeHUIo | 1-]5, 3aMKkHyTOMY J>kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHe ompejesisieT TOK cpabaThiBaHMs 3auUThl no K3.
BesnnumHa TOKa cpabaThiBaHHS MPSIMO-NMPONOPLMOHANBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060POT HanpskkeHUe ycTaBKU K3 yBesIUYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

- ecqUd pKaMIep CHAT, HU OJHO U3 MoJioKeHUW |1-]5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaET MO aMIJIUTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He [NeWCTBYWILIEMY WM CpeAHeMy. JTO 4Yalle FOBOPUT O TOM, YTO BEJMKO aMILIUTYyJHOE
3HavyeHUe ToKa( NukK-pakTop). [lonbITka 3arpyobUTh UK MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJAY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTpOWKa KaK pas npeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI [IJIs1 HEMPEBbIILIEHUS 3TOTO NpPeJie/IbHO-A0MyCTUMOro 3Ha4eHus. B aTom
c/lyyae U3rOTOBUTEJIb UMEET MPaBO OTKAa3aTh B 6€CMJIATHOM rapaHTUHHOM 06CTy>KUBaHUH.

b) IlokasaHus JaTyuka TOKa. B ciydyae, ecim TOK OOGMOTKHU SKOpSl, U3MepeHHBbIN
baKTHU4ecKH, pacXoAUTCA C JAaHHBIMH, OTOOpa)kaeMbIMH Ha JAMCIJIEe, MOXKHO NPOU3BECTH MX
NoACTPOUKy. [l noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3aHusa Toka Ha
JIACIlJIee U3MEHSIOTCS PSIMO-NIPONOPLMOHATIbHO U3MEHEHHIO 3TUX KO3PUIIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:
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- pynkuyueit F94 BoicTaBJisieTcs 3HaueHUe 1( u3aMepeHue o "nar0CoBOMY” aTUUKY). [lanee
CpaBHMUBAeTCA BeJMYMHA TOKa [d, U3MepeHHas KJ/ellaMH, C OKAa3aHUSAMM Ha JHUCIJIee U IpHU
Heo6XOAMMOCTH IPOU3BOAUTCA KOPPEeKTUPOBKa KoadpdurneHnTa GyHkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcsl 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
Janee cpaBHUBaeTCA BeJIMYMHA TOKa I, U3MepeHHas KJelllaMH, C NOKa3aHUAMU Ha AUCILIee U
IIpY HE06XOAUMOCTH NPOU3BOAUTCS KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢ynkuyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHHe OT 00O0OUX [AATYMKOB) U
poBepsAeTcad NpPaBUJBHOCTb MOKa3aHUM Ida. BesumynHa Irms npu 3TOM HM3MEHUTCA
aBTOMaTHUYeCKH; ee KOppeKTUPOBATh He TpebyeTcs.

[IpyHKMMasn pelleHUe O NMOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeTb B BUAY Cefyloliue
dbaKTopBkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKAa MOTYT ObITh HEJOCTOBEPHBI WJM BOOOILE HyJIeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- [ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUsl - JIMOO CJMLIKOM 4YacToe U HeOoOOCHOBAaHHOe
cpabaTbiBaHMe J1M60 HA060POT OTCYTCTBUE WJIM CIMIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciayyae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

[logcTpoiika Moka3aHUM TOKa BO30OYXJEHHUs OCYLeCTBJSAETCS aHaJOTHUYHO C MOMOUIbIO
¢yukuuu F106 KIB.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camast HUKHA). C JIeBOUM CTOPOHBI IJIAThI €CTh PeryJupoBoYHbIN pe3uctop R13, R14
v R15 oTBevarouuil 3a yCTAaHOBKY HYJisl BbIXOJJHOTO HAaNpPSDKEHUsI HA 0OMOTKe SIKOpsi, 0OMOTKe
BO30Y>K/IeHUS1 U BEJIMUMHBI 060POTOB Ha Bajly ABUraTeJsisi COOTBETCTBEHHO. C MpaBOM CTOPOHBI
- pe3uctopbl R7, R8 u R9, macuitabupywiide Ko3apduLMeHT Mepeaadyd OT U3MEPUTEbHOU
IJIaThbl K MOKa3aHUAM [UCIJIes MO0 HAaNpSHKEHUI0O Ha SIKOpHOW o6moTke Us, Ha 0OMOTKe
Bo30OyaeHHss UB M 000pOTbl 3JIEKTPOABUraTesiss IO CUTCHaJIy C TaxoreHeparopa
COOTBETCTBEHHO. Pe3UCTOPBI MOTYT ObITh TPY/HO IOCTYIHbI U3-3a XKT'yTa IPOBO/OB.

Jl1s1 o CTPOMKYM NMoKa3aHUM HanpsikeHUs sskops Ust Ha Aucijiee HEO6X0JUMO OTKJIIOYUTh
damuty oyHknued F95, nmanee mojgaTh komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3ajaHUe.
3adukcupoBaTh kHonkou "®” BennunHy Usa Ha gucniee. Yo6eAuThCs, YTO HAa MNOJK/IOYEHHOU
Harpy3ke HyJieBoe HalpshKeHHUe U J0OUThCs MOKa3aHUM HyJis Ha JUCIJee IOBOPOTOM I'OJIOBKH
perysinpoBo4yHoro pesucropa R13.

Janee nogHATH BbIXOAHOe HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUBIIUCH COBNAZleHUs] C U3MEPEHHBIM 3HAUYEHUEM.
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H3mepsaATh HamnpsikeHMe HeOoO0XOJMMO NpPUOOpPOM, 00JaZjal0lMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaJIoOTMYHO HACTPaWBaAlOTCS OKAa3aHUS HanpsKeHUs Bo30yxaeHus UB pesuctopamu R14
u R8, mokazaHus o6opoToB n - pesuctopamu R15 u R9. [lpu moxacTpoiike BesaruyuH UB U n
peKoMeHyeTCA OTK/IYUATH 3aluThl F93 u F96.

Tak >xe M0OKHO OTKOPPEKTUPOBATh MOKAa3aHUS Ha AuUCIIee ¢ noMoubio ¢pyHkuui: F107 -
HanpspkeHue sikops, F109 - Hanpsi>keHUe BO36YKJeHHUS.

[Ipu BpalleHHMU Bajia B pa3HbIX HaNpaBJIEHUSAX MOKa3aHUs CKOPOCTU Ha JAUCILJIEE MOTYT
ObITh pa3JIMUHbI MPU OJAHOM U TOH ke paKTUYeCcKOH ckopocTH. /il KOppeKLUU MOKa3aHUH
ckopoctu cayxat ¢yHkuuu F110 kn Bmepes u F111 kn Hazaz, ¢ MOMOIIbIO KOTOPBIX MOXHO
JlOOUTBHCS OIMHAKOBOCTHU NOKa3aHUM Npu BpaileHuu “Brnepen” u "Hazag”.

3.25 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKeHHEe C HarPy3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYal|MM, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT PpuKcaluio CBOEro noJjoXKeHus.

B Mojgensax peryassTopoB C HOMUHAJbHBIM TOKOM A0 160 A mpy HaXKaTHUU 3TOM KHOIKHU
paspblBaeTcsl Ilelb BCIOMOraTeJbHOr0 MNUTAHUS, MOPU 3TOM IJIaThl yOpaBJeHUs
06eCTOYMBAIOTCSA U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI HE OAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX»KaTUM KHONKU NOJaeTCsd
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTO paclenuTesss CUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

3.26 YupaBJieHHe LleNbl0 BO30YXKIeHUS
BbixoiHOe HampspkeHWe NUTaHUsS OOMOTKHU BO30OyXKJeHUs1 - Heperyaupyemoe, 220 B

NoCTOsIHHOTO Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nosaBaemoro yepes apromat QF1, cymMupyemoro ¢ BoJbTOZ00aBKOM OT TpaHcpopmaTopa. ITo
HanpsPKeHWe TMoJaeTcsd Ha OAHO(A3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckatenbr KM1 BkitoyaeTcsd nmiatou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

M3MeHeHHe TOJIIPHOCTH HaNpsDKeHHWs] Ha O0OMOTKe BO30OyXJeHUs IpU peBepce
ocylecTBaseTcss nyckateaamu KM2-KM3, ynpaBssieMbix OT miaThl ynpaBieHusi( pesne K2).
[locnenoBaTebHOCTL MepekaOYeHus ciaeayomas. [locse nosydyeHuss KoMmMaHJbl Ha peBepc
npeo6pasoBaTesib CHayajsa yMeHbIIaeT BbIXOJHOE HaNpsiKeHHWe NHUTaHUSl OOMOTKH SIKOpPS A0
HyJis, flajiee pa3MblKaloTcs KOHTaKTbl KM1, mocie yero cnycTtsl BpeMs 3a/lep>KKH, ONpe/iesisieMoe
yctaBkod F39, nepexstoyatorcsa nyckatesn KM2-KM3, nanee Bk/wovaeTcs nyckatesb KM1, a
HanpsPKeHWe MHUTaHUS SKOPHOM OOMOTKM HapacTaeT B COOTBETCTBHE C CUTHAJIOM 3a/jaHUS.
Takoi anropuTM obecreyrMBaeT HAUOOJBIIMK CPOK CaAyX6bl nmyckaTeselt KM2-KM3, Tak kKak B
3TOM CJy4yae pa3MblKaHUe MUTAHUS LeNu Bo30YKJAeHUsI NPOUCXOJUT 10 CTOPOHE NIepeMEeHHOT0
TOKQ, @ He OCTOSTHHOTO.

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

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHuio
3Ta mJaTa He UJIeT B KOMIJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/bHOW MOCTaBKe IJaTa He Oblja 3aka3aHa, TO €e MOXHO JOKYIHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTH GyHKLIUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHkiuen F100;
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B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJsiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHa Ha caliTe MPOU3BOAUTES.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YeTCs ONACHOe JJIA )KU3HU HanpsbkeHHe. [Ipu
yCTaHOBKe INpeobpa3oBaTesisi Ha OOBbEKTe, a TaKKe NPU YCTPAaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOC/IY>KMBAaHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
yCTPOMCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KHUCJIOT, lles104el, Maces U T. II.

4.4 TlopkaoueHUe, peryJMpOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIOJKHBI  POM3BOJAUTHCS TOJIBKO KBaJUPULUUPOBAHHBIMU CIENUAJUCTAMM, HU3yYUBLIUMHU
HacCTosilllee pyKOBO/CTBO M0 3KCIIyaTalUU.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COOJI0[aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MIPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTPeOUTEeM».

4.6 Jlng 3a1UThI 06CIyKMBAIOLIET0 IepcoHasia Mpeobpa3oBaTeib A0/KEH ObITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesb He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
nepcoHasa WJM O000pyJlOBaHHUS, TO MNpeobpa3oBaTesib HeOOXOAWMO MOAK/IHYATh Yepes
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

49 Pabora npeoGpa3oBaTesii  CONPOBOXAAETCSd  BblAejseHHMeM  Temua. /Jad
npejoTBpallleHUs lleperpeBa, BbIX0/a U3 CTPOs U NpeA0TBpalleHUs oKapa He06X0JUMO:

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

B) HejonycTUMO yCTaHaBJMWBaTh NpeobpasoBaTesib B MJIOXO BEHTUJIMPYEMbIX MecTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe HE06X0AMMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 epyuMeTpy Npeobpa3oBaTeis.

5. MoHTaX Ha 00’ bEKTE.

5.1 CiefyeT yCTaHOBUTD NPe06pa3oBaTe/Ib HA IITATHOE MECTO U HaZIEXKHO 3aKPEINUTD ero.
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5.2 3azeMsinTh Npeob6pa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

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

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

54 llenu Aad MOJAYM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATb BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pas3oBaTeJis, /il 4ero peKOMEeHAYEeTCI UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTh UJIM ONPECcCOBATh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

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

5.5 TloakaoueHue BHEUIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJAKJIYEHHE MO cXeMe 1, yKka3aHHOW B MPUJIOKEHUM A, MpPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;

B)y6euTbCcs B NPaBUJIbHOCTH MOJKJIIOUEHUS] BHEIIHUX Lielled MUTAHUS U YIpaBJeHUS,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

Be3 mnoAk/AHO4YEeHHOW Harpy3Kd HEBO3MOXKHO CJeJlaTb BbIBOJ O MNpPaBUIbHOW WU
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B) mnopaTh HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOAbI Ha MepeaHeEN
naHesiu mkada J0KHbl KPaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, HAa JUCIJIee B TeyeHUe 10
CEeKyH/T A0J>KHA OTOOpa3UTbCs HAANUCh TEKYLleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPbl OxJaxJeHus. [lasiee Ha JAucijiee 0TOOpasUTbCAd Hajnucb ‘[OTOBHOCTB” U
TeKylllee 3HayeHUWe CUTHaJa 3aZjlaHusi( HampsbkeHUs WM Toka, HanpuMmep Us=50 % ). 3to
03HA4yaeT, YTO Npeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKM: Mojadya KoMmaHAbl “Pa6ota”
OCYLIECTBJISIETCS MECTHO TyMOJepoM C JIMLEBOM TMaHe/d, CUTHajJd 3aJlaHus [oJaeTcs
BCTPOEHHBIM [IepeMEeHHbIM PE3UCTOPOM, PEXKUM — OTPAaHUYEHHUS TOKA.

[Ipu mepBOoM BK/IIOUYEHUH HA TECTOBOM Harpy3ke peKOMeHJYeTCS OTKJIIYHUTb 3aUIUTy OT
NOTEPHU MOJIs1 BO3OYK/AEHUS, [JIs UETro CJeAyeT yCTaHOBUTh 3HauyeHue QyHKiuu F93=1.

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

[Ipu 3TOM JlO0/I>KEH pa3fiaThCs LIEJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbId
nojaetcsa HanpsbkeHue 220 B Ha 0OMOTKY BO30YXJA€eHUsS — NPU 3TOM JIaMIa, MOJKJIYeHHas
BMECTO OOMOTKU BO30OYXK/J€eHHUs SIpKO BCIbIXHMBaeT. /lasiee pydyKy NepeMeHHOTo pe3ucTopa OT

25



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

OJIHOTO KpallHero moJIOKeHUs A0 Apyroro. Yo6eJuTecb NpPU 3TOM, YTO Ha MNOJK/IIOYEHHOU
Harpy3ke( JaMmax HaKaJWBaHWS) U3MeHAeTC HalpsKeHWe B COOTBETCTBUE C CHUTHAJIOM
3aJlaHuA.

6.3 IlepeBenuTte pyuky TymOJepa "HanpaBsieHue” B Jpyroe noJioxkeHue. Y6eauTech NpHU
3TOM, YTO U3MEHUJIACH MOJISPHOCTD HANPSXKEHUS MTUTAHHUS 0OMOTKH BO30YKAEHUS.

6.4 PaboTa B pexMMax CTaOU/IM3aI[UH CKOPOCTH.

[lepes BKJIOUYEHUEM YCTPOWCTBA HEOOXOJUMO YOeJUTbCS B TOM, YTO MOAK/IIOYEH
TaxoreHepatop. [lo/sisipHOCTh NOJAK/IIOYEHHS] TaxoreHepaTopa He HMMeeT 3HadyeHWs, "TIOC” U
"MHUHYC” TaxoreHepaTopa yCJOBHBI.

[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTb ¢yHkiuen F24 yucio MB/o6opoT A5 uMelolerocs TaxoreHepaTopa.

[lofaTh HanpsKeHUe 3JIEKTPOJBUTATE/b, YOEJUThCS B HAJIMYKME UHAUKALUY Ha JJUCIIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

[locne 3Toro 06eCTOYMTH JBUraTesb, YCTAHOBUTb OJUH U3 PEXUMOB CTaOUIM3ALUU
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 npomnopuyoHaJbHON cocTaBaswiei. [lo yMonyanuio koadpounueHt F34
paBeH 10, pekoMeHAyeTcs HauMHaTb ONMpPOOOBaHUE peXrMMa CTabUIM3aLMHd CKOPOCTH C HETO.
CnenyeT ob6paliaTb Ha pABHOMEPHOCTD BpallleHUs 3J1eKTpoJBuraTes. [Ipy oTcyTcTBUM 6MeHU
¥ HEepaBHOMEPHOCTH XO0Jia MOXHO yBeJUYUBaTb Ko3poduuueHT F34, mocTeneHHO HaWjas TOT
npejies, Ipu KOTOPOM JBUraTe/lb HauMHaeT paboTaTb HeycToluuBo. [locse Toro Kak mnpejes
Hali/leH, peKOMeHAyeTcsl YMeHbUUTb Ko3poduuueHT Ha 1/3 paa obecriedyeHUS HAJIEKHOU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPaCCOTacoBaHUs( CTaTH4YECKOU
OLIMGKHM) Ha X0JIOCTOM X0y UJIM MUHHMMaJIbHOW Harpyske:

dn xx=n3 - n,

rae dn - craTu4eckas OIIMOKA Ha XOJIOCTOM XOJY, N3 — CKOPOCTb 3aJjlaHusl, N — TeKyllas
cKopocThb BpalleHusl. Hanpumep, n3 = 1100 06/muH, n=1000 06 /mMuH, Toraa dn xx = 1100-1000
=100 06 /MuH.

B) HacTpolka MHTerpajbHOM cocTaBJjswllell. WHTerpasbHasg coOCTa/sA0Iasl MO3BOJSET
NOBBICUTh TOYHOCTb PEryJIMpPOBaHUs], KOMIEHCHUPOBATh CTaTUUYECKYIO OLIMOKY, BO3SHTKAIOILYIO
Ipy MPONOPLMOHAIBHOM peryaupoBaHud. Heo6XoaWMO BbICTaBUTh 3HAayeHHUe JebTbl F43,
MeHblle yeM dn XX, M3BMepeHHO!W B MpeAblAylleM NyHKTe. Hanpumep, B npuMepe Bbilie dn xx =
100 06 / MHH, TO3TOMY HYXHO BbICTAaBUTb 3HaueHHe MeHble, Hanpumep, F43=50 06/MuH.
BennuuHy koa¢pduuuenta F42 noabuparT 3KCIepUMeHTa/]bHO, HayMHas C HeOOJIbIIMX
3HayeHu# F42 = 10..15 u npu Heo6X0AUMOCTHU yBeanuuBas. Eciu Harpyska paBHOMepHasi U
auddepeHipaibHas coctaBisoimas( cM. NyHKT B) ucnosib3oBaThcAd He OyZeT, TO MOXHO
ycTaHoBUTb F43 = 0, Toraa peryasaTtop Oy/leT CTPEMUTbHCS CPABHATb CKOPOCTb peaibHYI CO
CKOPOCTBIO 33/IaHHOU:

n =ns.

Eciu auddepeHumnanbHas cocTtaBisollas Oy/leT HCIOJAb30BaThCs, TO PEKOMEHAYeTCs

ycTaHaBJUBaTh F43 X0Ts 661 HEMHOI'O 60JIblIIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-NIepeEMEHHOH
Harpyskd. OHa MO3BOJISeT YMEHBIIUTb CKAa4KU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
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Harpysku. Heob6xoauMo ycTaHOBUTH AenbTy F45 Gosbliyio, yeM dn xX, B HallleM NpUMepe
oosibiie yeM 100 o06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO NPU PE3KOM
CHW)KEHHUU CKOpPOCTH HHXKe n=n3-F45=1100-150=950 06/MuH WK mnpeBbllieHUd Nn3=1100
06/MUH NOAKIIOUYUTBLCA B paboTy fuddepeHidaibHasA COCTAB/SAOAsA. A B AMana3oHe CKOPOCTHU
oT 950 mo 1100 0o6/MuUH oHA paboTaThb He OyAeT, 3TOT JAUANA30H CYHUTAETCA YCJIOBHO
HOpPMaJIbHBIM, B KOTOPOM ee JIeCTBUE He TpebyeTcsl.

Besnuuny F44 cnenyet noa6upaTh 3KCIEPUMEHTANIbHO, HAYMHAsA C HEGO/IbIINX BEJUYHH.
CnenyeT MOHMMATh, YTO pe3yJbTaT paboThl AUdPepeHMaTbHON COCTABJSAIOLEN MOXET ObITh
He Bcerga cTabuJabHbIM.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. YTOObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bo160p PyHKIUH.

Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3mMeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vTCsd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.
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7.4 OYyHKIUMU U UX 3HAYEHMUSL.

[IporpamMmupyeMble GYHKIMU Tpeobpa3oBaTesisl NepevyrcaeHbl B Tabaune 7.1.

Ta6auna 7.1 [lporpaMmMupyeMbie QyHKIIUU

O®yH- | Haanuch Ha
OnucaHue
KIUs | WHJAWKATOpe
F1 crioco6 yrp. Onpenensier crnoco6 ympaBjieHUs: KoMmaHga “Pabora” mnojaeTcs MeCTHO WU
JIACTAHIIMOHHO
3HayeHue Hagnuce [TosicHeHue
Komanpa “Pa6oTta” mojjaeTcsi nepeBojoM PyKOSITKU
0 TyMOJ1ep " N ‘e »
TyMOJepa “PaboTa” B moJsioxeHue “Bkj
Komanga “Pabora” mnojaeTcs mnyTeM 3aMbIKaHUs
1 JUCTAHIIMOHHO KJeMM 6 W 7 KJIeMMHOM KoJsofkh X1 miaThl
ynpaBJieHHs
2 modbus Komanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs)KEHUEM
3HavyeHue Hagnuce [TosicHeHue
CurHana 3aJjaHug U3MeHAeTCsd HaXKaTHeM KHONOK “>" u
0 KHOIIKU = ‘“»
HaxkaTue “>” yBesiMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHe
CurHan 3aZjaHusi U3MEHSIeTCSI IMOBOPOTOM PYYKH
MepeMeHHOT0 Pe3UCTOPa, pa3MelleHHOr0 Ha JULEeBOH
1 BCTP.PE3UCTOP MaHesu. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHUMaJbHOU BeJIMYWHe 33JlaHUs, TI0JIOXKEHHUE
F2 CUTHaJ ymp. “Makc” - MakCMMaJ/IbHOW BeJIMYMHE 33/JaHHUs.
CurHas 3aJlaHus M0JJaeTCsl BHELIHUM HanpspkeHneM 0-
2 0.10B
10 B
CurHasn 3afilaHusl noJaeTcs TOKOM ymnpaJeHus 0-20
3 0..20 MA
MA
CurHasn 3aJlaHus MOJAETCS TOKOM ymnpaBJieHus 4-20
4 4.20 MA
MA
CurHasn 3aJlaHus TO/AeTCsd BHEIIHUM MepeMeHHBbIM
5 BHEIIL PE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HaYeHue
CONpPOTUBJIeHUs1 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/jlaHus nojiaetcs no uutepdericy RS-485
OnpejiesisieT NoBe/ieHUe MpeoGpa30BaTesisd MOC/Ae MPONAXKKW HANPSDKEHUs] CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HAaNpsi>KeHHUs B pexxuMe “Pabota”
3HavyeHue Hagnucek IlosicHeHue
Eciv mpoBan HampspKeHUS JJIMJICS MeHee 2 CeK -
BBIXO/JIHOE HamNpsKeHUe CKAauKOM BO3BpallaeTcsd Ha
0 BKJIIOUEHO NpeXHUH ypOBEHb.
Eciv mpoBan HampspkeHust auawics 6ojiee 2 cek -
F3 aBT.BKJL IPOUCXOJUT aBTOMATHUYECKOE IOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HampspKeHUS JJIMJICA MeHee 2 CeK -
BbIXO/IHOE HamNpsKeHUe CKAauKOM BO3BpallaeTcsd Ha
NpEeXHUH yPOBEHD.
1 OTKJIIOYEHO Eciv mpoBan HampspkeHWs1 Aawicsad Gojiee 2 cek -
ABTOMATHYECKUH Mepe3anyCK He MPOUCXOJUT; UYTOObI
nepeidtTd B pexuM “PaboTa” Hy»KHO MOJaThb KOMaHAY
“Cton”, mocJie 4yero noJilaTh BHOBb KoMaHay “Pa6ora”
F4 1-e pene OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie

3HayeHue | Hapnuce | [losicHeHue
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0 OTKJIIOYEHO PeJjie HEAaKTHBHO BO BCEX PEXKMMaX PabOThI

1 curiat TOTOB CpabGaTbiBaHHEe peJjie NPOUCKXOAUT MpHU Iepexosie B
pexuM “T'oToBHOCTB”

2 crrnan PABOTA Cpa6alelBaHHe pesie TPOUCXOAUT NpU Iepexose B
pexxuM “Pabora”

3 cnrnas ABAPUS CpabGaTbiBaHHEe peJjie NPOUCXOAUT MpHU Iepexosie B
pexuM “ABapus”
CpabaTbiBaHMe peJjie NPOUCXOAUT MpHU Iepexose B

4 JIMH. TOPM. JIMHaMU4ecKoe TOpMO)eHue( JAJd  BBIIPAMUTESA

NUTAHUSA 0OMOTKHU SIKOpPs)

OnpepensieT cnoco6 peBepCHPOBAHUS IPU AUCTAaHIIMOHHOM ynpasieHuu( F1=1)

3HaueHHe Hagnucek [TosicHeHue
0 noruka 1 PeBepc focTuraeTca 3aMblKaHUEM pa3MblKaHUEM KJIEMM
F10 | ynp. peBepcoM 6 ¥ 7 KJIeMMHOM KOJIOJKHU X2 NJIaThl YIIPaBJeHUs
3aMKHYTO€ COCTOsIHME KJIEMM 6 U 7 KJIEMMHOM KOJIOJKHU
1 JIOTHKa 2 mwiaTel X1 - BpallleHUe BIepe/i, 3aMKHYTOe COCTOSIHUE 6
Y 7 KJIEeMMHOH KOJIOAKY IJ1aThl X2 — BpallleHue Ha3aj
BpeMs mMiaBHOTO BBIXOJAA HaNpshKEHUS Ha 3aJaHHbIA ypoBeHb. /[Mana3oH 3Ha4eHUH
F11 IJIaBH. My CK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMss mn/1aBHOTO CHUM)XEHUsl HAIpsDKeHWUs [0 MHUHUMaJbHOro 3HadyeHus. /JluamasoH
F12 [IJIaBH. BBIKJL. .
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMasbHOE 3Ha4eHre CUTHasla 3aZiaHud B %. /luana3oH 3HayeHUd yHKuuu ot 0% 10
F15 | HwKH.IIpeaen 0 0
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuuH F16. luckpetHocts 0,1%
MakcruMasibHOe 3HaUYeHUe CUrHaja 3a/jlaHus B %. /luanasoHn 3HaueHut pyHkuuu ot 0% a0
F16 | Bepx.npegen o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,1%
@OyHKUUSA BK/IOYAET PEXUMBbl CTAOWIM3ALUM WIM OTPaHUYEHUs] TOKA, HANPSDKEHHs,
MOILHOCTH
3HaueHHe Hagnucek [TosicHeHue
0 HeT Pe>XxrMbl OrpaHUY€eHHUs WJIH CTaOUIU3AIMU OTKIYEHbI
1 orp Ia BkJ/IlOUEH peKUM OrpaHHUYeHUs TOKa
2 Crab Ia BKJIIOUEH peXUM CTabUJIM3alMy TOKa
3 Orp Usa BkJI10YeH pexXUM OrpaHUY€eHUS HalPsHKEHUs
F17 pexXUM 4 Ctab Us BKJII0YEH peXXKHUM CTaOUJIM3alMY HanpsiKeHUsI
BrkiitoyeH pexuM cTabuIv3aliu TOKAa C OrpaHUYEeHUEM
5 Ctlsa orp Us
HanpsiKeHUst
BxutoueH €eXKHMM CTabWJM3aLMU  HANPSDKEHUs C
6 CrUsorpla p a p
OrpaHUYEeHHEM TOKa
7 orp n BkJII0YeH pe’KUM OrpaHUYeHHsi 060pOTOB
8 cTab n BkJII0YeH peKUM CTabUIN3alud CKOPOCTH
BrkiloyeH  peXHUM  CTAaGUIM3AlMUM  CKOPOCTH  C
9 cTtnorp la
OrpaHUYEeHHEM TOKa
OyHKIUA ompejessieT CKOPOCTb U TOYHOCTb CTAaOWIM3ALMU WM OrpPaHUYEHUS [Jis
pexkuMoB F17<8 u orpanuyeHue Toka g F17=9
0 oueHb MejjieHHas | CaMasi MeJjleHHas
F18 | crabunuszanus 1 MeJlJleHHas MesieHHas cTabu/M3alys, BbICOKAasi TOUHOCTh
2 cpefHsAsA CpenHss cTabuan3anys, cpefHssi TOYHOCTh
3 6bIcTpast BricTpast cTabuar3anusi, HU3Kasi TOYHOCTh
4 oueHb 6bicTpasg | CaMag GbICTpas
F19 1. mpesien U OnpenesisieT MUHUMa/JIbHOE 3HaUEHUE HAMPSXKEeHHs Ha Harpy3ke B pexuMe CTabUIu3anuu
1P HanpsikeHus. 3HaueHHe GYHKIMU He MOXKeT NPeBbICUTh 3HaYeHUe QyHkIuu F20
OnpenensgeT MaKCMMaJbHOe 3HAayeHUMe HaNpsDHKeHWs Ha Harpyske B peXuMe
F20 B.mipefen U | cTabuav3anuyd HanpspKeHUs. 3HadyeHHe QYHKIUM He MOMET ObITh MeHblle 3HaueHHus

dyuknuu F19
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F21

H. npegeu |

OnpefensieT MUHMMaJlbHOe 3HaueHHWe TOKa B Harpy3ke B peXXHMe CTabUJIM3alMU TOKa.
3HaueHue QYHKIIMY HE MOXET NPEBbICUTh 3HaYeHHue yHKIuu F22

F22

B. ipege |

OnpenesisieT MakCMMaJibHOe 3HaYeHHWe TOKa B HAarpyske B peXXHMe CTaOWIM3al[MU TOKa.
3HavyeHUe QYHKIIMU HE MOXKET MPEBBICUTh HOMHUHAJIbHBIN TOK BBINPSIMUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs yHKIuHU F21

F23

TaxoreHepaTop

CDYHKU,I/IH onpeaesdeT NIOAK/IKYEH JIM TAXO0T€HEPATOp

3HayeHHe Hagnucob [TosicheHue

COO6H.[3€T crucremMe yhnpaBJIeHHUA o Ha/JIN4YUHn
0 BKJIIOYEH TaxoreHepartopa. Ha I,ZLI/ICI'IJICI‘/JI BBIBOAWUTCA HMHAWKALKUA
O60pOTOB BaJia IBUTATEJIA

CoobuaeTr cucreMe ynpaBjieHUsT 06 OTCYTCTBUE
1 OTKJIIOYEH TaxoreHepaTtopa. Ha gucnsee oTcyTcTByeT UHAMKALUA
060pOTOB BaJia IBUraTe s

F24

mV /o6

3azaet BesmmuuHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA HCIOJb3yeTCs [JIs pacyeTa
BeJIMYKMHBI 000POTOB B MUH BaJia JIBUrATeJisl U NOCTeAYIOIed ee MHAMKAIIMY Ha AUCILTIEe

F25

TOPMOXEHHUE

CDYHKU,I/IH olnpeneJdeT CIoco6 TOPMOKEHHUA

0 HET TOPMOKEHHE OTCYTCTBYET

TOPMOXKeHUe IPOTHUBOBK/IKOYeHUEM( peBepcoM) B
TeyeHHe BpemeHu TtopMm( F26) nyTeM MOO4A4YU
HanpsikeHUss 00paTHOW MOJIIPHOCTH  BEJIMUYUHOU
UtopmMm( F27), yacToTa BpalleHHUs1 He KOHTPOJIUPYETCs

1 NpOTUBOBKJ. T

TOPMOKeHHe NPOTHUBOBK/IIOYEeHUEM( peBepcoM) NyTeM
nojayu HalpsHKeHUs obpaTHOM HOJISIPHOCTH
BesinuuHoM UtopMm( F27); TopMoxxeHUe 3akaHUMBaEeTCs
1ocJie JOCTHXKEeHMs] CKOPOCTH BeJIMYMHbI oTceuku( F38)

2 NPOTUBOBKJL. N

JAUHaMHYecKoe  TOPMOXeHHe -  NOJKJ/IIYeHHe
TOPMO3HOr'0 pe3ucTopa K 06OMOTKaM SIKOpsl B TedeHUe
Bpemenu TtopMm( F26), 4acToTa BpallleHusi He
KOHTPOJINpYeTCs

3 JuHamuyeckoe T

JUHAaMUYeCKOoe  TOPMOXXE€HHEe -  MOJKJIIYEeHHEe
TOPMO3HOTO  pe3ucTopa K O0OMOTKaM  sKops);
TOPMOXKEHHE 3aKaHYMBAaEeTCAd I0CJe  JIOCTH)KEeHHs
CKOPOCTHU BeJInYUHbBI oTceukH( F38)

4 AHWHaMH4YeCKoe n

F26

Ttopm

dyHkuusa omnpegesisseT BpeMs TOPMOXKEHHS 3JIeKTpoJBHUTraTesisd. /[Mama3oH 3HAYeHUH
dyuknuu 0..25 cekyHz ¢ marom 1 cex

F27

Utopm

OnpezensieT BeJUYMHY HaNpsKeHHs, MOJABaeMOro K OOMOTKe SIKOpsT BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eIuHUIaX. /luana3oH 3HayeHud pynkiuu 0..50%

F28

InowMm s

Onpe,aemleT 3Ha4Y€HHE€ HOMHWHAJIbHOTO TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpOABHUTIAaTEJIA, IIPHU
IpEeBbIMIEHHWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3dlIUTA OT NEPETPY3KHU

F29

InoMm B

OnpepensieT 3Ha4YeHWe HOMHHAJbHOTO TOKa OGMOTKH BO36YXK/JI€HHS 3JIEKTPOJBUrATEJIS,
NpU CHMXKEHUM KOTOPOTO B /iBa M OoJiee pasa cpabaTbhiBaeT 3alllMTa OT MOTEPH MOJIsk
BO30YKJIeHUs

F30

UHoM B

Onpe,aenﬂeT 3HA4Y€HHe HOMHWHAJIBHOT'O HallpAXXE€HHUA 0OMOTKHU BO36y>K,ZL€HI/IH
3JIEKTpOoABUTaTeJIdA, IPpU CHUXXEHHUH KOTOPOTO B IBa U 6oJiee pasa Cpa6aTbIBaET 3aluTa OT
IMOoTEepHU NoJaA B036y7K,ELGHI/IH

F31

H. IpeaeJs n

Onpe,aemleT HWXHIOK TpaHULy AHAIla30HA PEryjimpoBaHUA CKOPOCTH B PEXHMax
CTaGI/IIII/ISaI_II/II/I CKOpPOCTH

F32

B. IIpeaen

OnpesensieT BepXHIO TpaHMIy JHana3oHa pPeryJupoBaHUs CKOPOCTH B peXHUMax
CTabWJIM3aLMM CKOPOCTM M MaKCHMaJIbHYI0 BeJUYHHY O6GOpPOTOB JJI1  pexuMa
orpanuyeHus: 06opotoB( F17=7) u cTabuin3anuu CKOPOCTU

F33

HOM. 060POTHI

3a/aeT BeJIMYUHY HOMHHAJBHBIX 060pOTOB ABUTraTesA OT 25 70 6250 06/MUH. PyHKIMA
He BJIMSIET Ha NMPOLECC PETyJIUPOBaHUS CKOPOCTH; ee BeJIMUMHA HUCI0JIb3YeTCs B KAYeCTBe
HOMHHaJ/IbHbIX 060p0TOB NHOM J1JIsI IJIaThl aHAJIOTOBOTO BbIBO/IA

F34

k030 d. I1

QyHKIMSA 33/jaeT 3HAYeHHe Ko3poulMeHTa NPONOPIHOHAJBHOCTU 0OPATHOW CBSI3U OT
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TaxoreHepatopa Kn pgns pexwuma crabunusanuu ckopoctd F17=8. Beauuunna Kn
ycTaHaBJuBaeTcs B nnpefeax oT 1 no 80; yame ucnonb3yrwTcd 3HadyeHus 10..40

F36

Ra + Rkab

3aziaeT cyMMapHOe CONMPOTHUBJIEHHE I[eNX 0OMOTKH SKOPsI U KabeJbHOW JIMHUM OT
peryasitopa A0 ABUraTesisa. IJTa BeJMYHMHA HCIOJb3yeTC B  peXHUMax
CTabU/JM3allMM WM OTrpaHUYeHUs HanpsbkeHus Usd  AJa pacyeTa MajieHUs
HamnpsDKeHUsT Ha aKTHUBHBIX CONPOTHBJIEHUS C leabid IR KoMmeHcalnuud 3TOro
nageHus. Usmensetcs c marom 0,01 Om ot 0 g0 2,50 Om( 250 = 2,5 Om)

F37

AOTOPMOXKEHHEe

®OyHKIMA BKIKOYAET JOTOPMOXKEHHE IM0CJie OKOHYAaHHWSI OCHOBHOTO I[UKJAa TOPMOKEHHUS
npotuBkaouyeHrneM( F25=1 uau F25=2) - nmiaBHOe CHMXKeHHWE HAMPSDKEHUS J0 HYJSA B
TedyeHue 0,5 cekyHz

3HavyeHHe Hagnuceh [TosicHeHue

0 BKJI JloTopMOXKeHUe BKJIKYEHO

1 OTKJI JloTopMOXKeHUe OTK/IIYEHO

F38

n OTCE4YKH

OmnpenesisieT BeJMYUHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/MuH, mocse
JIOCTH)KEHHsI KOTOPbIX 3aKaHYMBAeTCs MKJ TopMoxKeHus ( mpu F25=2 wnu F25=4)

F39

T nepekJiro4

OmnpenesisieT BpeMs May3bl IPU MEPEKIIOYEHHUH TyCKaTeJed Bo BpeMs peBepca ot 0 10 25
cek c marom 0,1 cek

F40

CHUTI'HaJI Taxo

OnpegensieT MaKCUMa/IbHbIM ypOBEHb BBIXOJHOrO CUTHaJa C TaXoreHepaTopa.
Besnunny 0..30 B pekoMeHAyeTCs YCTaHABJAUBATD [Jis1 HU3KUX YPOBHEUW CUTHAJIA C
11eJIbI0 MOBbIIIEHUS] TOYHOCTH U3MEpPEHUs CKOPOCTH

3HavyeHUe Hagnuce ITosicHeHue

0 0.250 B I\O/Iazl{;(l;ll\éaﬂbﬂbll/l YPOBE€Hb CHUIHaJila C TaxoreHepartopa

MaKCHUMaJIbHbIH YPOBE€Hb CHUIHaJla C TaxoreHepaTopa

1 0.30B 0.30 B

F42

k030 d. U

3ajlaeT UHTerpasibHbld Ko3doduuueHT crabuausauuu ckopoctu ot 0 go 100,
MCI0JIb3YeTCsl [Jisl MOBbILIEHUs] TOYHOCTU CTaOUJIU3aLUU CKOPOCTHU

F43

nenbta U

3aaeT pa3HULY MexX/y 3alaHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTerpaJbHOMU
coctaBJswolled. Heo6xoauMo 4yTo6b! AesnbTa M Gblia MeHblle, 4eM pa3HOCTb N3-N
npu paboTe Ha XOJIOCTOM XOAY.

F44

k030d. [l

3amaer auddepeHyuanbHbli ko3dpdunueHt ot 0 go 100, ucnoab3lyeTcsa B
nepexoJHbIX Ipoleccax JJs yMeHblleHUs CKayKOB CKOPOCTH BpallleHUsl IpH
pe3KUX U3MEHEHHUsIX Harpy3KHy Ha BaJsly JIBUraTessl

F45

nenbTa /|

3ajlaeT Juana3oH JJis yCA0BHO-HOPMaJbHO JUana3oHa CKOPOCTH oT n3-F45 no n3,
rAe n3 - CKOPOCTb 3ajlaHusl, B TMpejenax KoToporo auddepeHnpasibHasg
cocTaBJsOIlasl He akTHBHA. BenwuyunHa genbTa /[l Ao/KHA OBITH OOJIbIIE, YEM
CcTaTHYecKas OIKOKa n3-n, U3MepeHHasl Ha X0JI0CTOM X0y

F92

KOHTpOJIb a3

QyHKIMSA BKIKYAET WU OTK/II0YaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gas”

3HayeHHe Hagnucob [TosicHeHue

0 BKJI 3aluTa BKIKOYEHA

1 OTKIJI 3amuTa OTKJAKYeHa

F93

3anjura Bo36.

BKJitoyaeT UM OTKJIIYAET 3dlIHUTYy OT ITIOTEPH IOJIA BO36y>K,ZL€HI/IH

3HaueHHe

Hagnuch

0

BKJI

3aH_[I/ITa BKJIIOYEHA

1

OTKJI

3aumTa OTKJIFOYEHa

Fo4

H3mepenue |

Onpepesnset

cnoco6 U3MepeHHUs TOKa 0OMOTKHU siKops Ist

3HavyeHue

Hagnucoh

[TosscHeHue

0

JaTyuK [+ u I-

Tok 06MOTKM sIKOpsl paBeH IMOJIyCYMMe H3MepeHUH
"mmocoBoro” v "MuHycoBoro” gatuukoB Isa = (I+ ul-)/2

JaT4YukK [+

Tok 06MOTKH SKOPSI paBeH MOKa3aHUSAM “IJIHOCOBOro”
Jatyvka Ig =1+

JAaTYMK I-

Tok 06MOTKHU AKOpPS paBeH MMOKa3aHUSAM "MHHYCOBOIro”
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Jatyuka Ig=1-

3 HET Tok 06MOTKHM sIKOpsI paBeH HyJ0, I =0
BruitoyaeT WM OTKJIIOYAET 3alUTY OT MOTEPU U3MePEeHUs] HaNpsiKeHUs 0OMOTKU SKOps
Usa
F95 3amura Usa 3HayeHUe Hagnuce
0 BKJI 3almuTa BKIOYEHA
1 OTKIJI 3amuTa OTKJIYeHa
OyHKIMSA HaACcTpauBaeT WU OTKJWYAaeT 3al[UTy OT IMOTepu U3MepeHUsT 060pPOTOB
JaBurateJisi( 06pbIB TaXoreHepaTopa).
3HavyeHue Hagnuceh ITosicHeHue
3amuTa cpabaTeiBaeT, ecad n<100 06/MuH npu
0 15% o
F96 3amuran U3azn>15% mnocJie 0kOHYaHUs NJABHOTO MycKa
1 250 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzaa>25% nocJjie OKOHYaHMsI IJIABHOTO MyCKa
3amuTa cpabaTeiBaeT, ecad n<100 06/MHUH TpuU
2 35%
U3azn>35% mnocJie 0KOHYaHUS NJIABHOTO MycKa
3 OTKIJI 3aimuTa OTKJIYeHa
F97 | muasmbli xon OrpaHu4ynBaeT yCKOpEHUE, PEryIUpyeT MJaBHOCTb H3MEHEeHHS CKOPOCTH BpallleHUs OT
HeorpanndeHHoro( F97=0) no ouenp meyieHHoro(F97=10)
F98 | 3aBoj. HacTp.
[losicHeHue
3HaueHUss BCeX MPOrpaMMHUPYeEMbIX (QYHKIUN He
M3MeHseTcs
Bce  nporpammupyeMble  QYHKIMH  HPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHUe 3Ha4YeHue
F1 0 F30 220 B
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F10 0 F34 20
F11 10 F36 0
F12 5 F37 0
F15 0 F38 120
F16 100 F39 3
F17 1 F40 0
F18 2 F42 0
F19 0 F43 50
F20 UHOM £ F44 0
F21 0 F45 100
F22 IHOM 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 IHOM 4 F99 1
F29 2A F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTU RS-485, 3HaueHus ot 1 10 247
F100 | RS-485 ckop OnpeneisieT CKOPOCTb Nepefiauu JaHHBIX 10 ceTH RS-485

3HayeHue |

Hagnucoh
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0 1200 6uTt/c
1 2400 6uT/c
2 4800 6uT/c
3 9600 6uT/C
4 19200 6uT/C
5 28800 6uT/C
6 38400 6ut/c
7 57600 6ut/c
8 76800 6uT/cC
9 115200 6ut/cC
F102 kls + OnpenensieT kK03pPULHUEHT Nepesayy M0 TOKY MEXAY U3MEepPEeHHbIM 3HaUeHHeM CUTHaJIa
F103 kls - C JlaTYMKa TOKa U MOKAa3aHUSIMHU TOKa Ha JAuCIiee Mo “Iitocy” U “MUHYycCYy” SIKOpHOU
F106 kiB OOMOTKM M TOKa BO30OyXKJEeHUsS COOTBETCTBEHHO. Ha mnpeanpusiTUM H3roTOBHUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75
F107 kUs OmnpenensieTr K03QOUIMEHT Nepefadyu M0 HanpsLKeHUIO( 060poTaM JBUTATEJISA) MEXAY
F109 kUB M3MepeHHbIM 3HaYeHHEM U MOKA3aHUSIMU Ha JIMCIlJIee HANIPsSKEeHUS STKOpPsI, HallpsiXKeHUS
F110 Kn BHiepes BO36YXK/leHHs U 060pOTaMU 3JIeKTPOJIBUTaTeJIS /i HallpaBJieHUs BpallieHUus BIiepes U
F111 kn Hazag Hazaj. Ha npeanpusiTiu u3roToBuTe e 06BIYHO BBICTABJIEHO 3HaYeHHe 6Jin3Koe K 1,00.
Jlvanasou 3Havenui ot 0,5 10 1,75

8. UHAMKanusa JaHHBIX Ha JUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,

U3=250 B, I3 = 66 A.

1-a ctpoka Kox dyHKIUMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe QPYHKILMU U KpaTKoe NOosiCHEHUe

1-g cTpoka BesimumHa 3a/jal011ero CUrHaua

2-1 CTpoKa BesiunHa TOKa HArpysku OOMOTOK SIKOps H
BO30YX/E€HUs, BBbIXOJHble HaNpsHKeHWs O0OMOTOK dKOps MU
BO30YXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, [9=45 A, Irms
50 A, Ua=100 B, UB=220 B, Is=3 A, Tp=45 C.

[a - mocTosiHHas cocTaBJAwIlasgd TOKa OOMOTKMU sKops, Irms -
CpeAHeKBaZ[paTU4Hasl COCTABJISAIOIAsA, SKBUBAJIEHTHAs IOCTOSIHHOM U
nlepeMeHHOM COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

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

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
UTo6Bpl MpoCMaTpuBaTh TOJIBKO OJWH BBbIOpPAaHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napaMmerpa. [Ipu saToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMmeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku v ee Ha3BaHue

PaboTa
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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. TexHn4eckKoe 06CIyKMBaHUE

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 TpaHcnmopTHpOBaHMe U XpaHEeHUE

13.1 IIpeo6pa3oBaTesib XpaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKaX U1

JlepeBAHHBIX AIMKAX [IPU CIeAYIOLUX YCA0BUAX:
A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTe/IbHAs BJAAXKHOCTb Bo3ayxa He 6oJsiee 80 % npu TemnepaTtype 35 C.
Bo3yx B OMeleHHUH He J0J/DKEeH COJEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke

ra3oB, BbI3bIBAOIIIHUX KOPPO3HIO.
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13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHbBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TPC-KB-460-220-A...ctueieeeee e ees e e e e 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .eeeerrveernrreernnreersseeennne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayvyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTHiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTE .

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, UCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3TrOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
TPC-KB-460-220-A

B N N N
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B =
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B N N N

O6moTKa sikops

XT1
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2 - Usa
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I_KW\_ 1 + UB
2] -Us
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PucyHok Al CxeMa noJK/I04YeHUA

IIpunoxxenue b Fa6apuTHBIE U MPHCOEAUHUTE/IbHbIE Pa3MepPhl
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Ta6suua b1 l'abapuTHbIE U IPUCOEAMHUTENbHbBIE PA3MEPH], MM

HanMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-KB-460-220-A-40-13 360 | 390 | 414 560 525 174 Bosatel M8 19
TPC-KB-460-220-A-80-13 360 | 390 | 414 560 525 174 Bostel M8 21

TPC-KB-460-220-A-125-13 480 | 516 | 546 720 680 194 | Boatel M10 28
TPC-KB-460-220-A-1600-13 | 480 | 516 | 546 720 680 194 | Boatet M10 32
TPC-KB-460-220-A-200-13 480 | 516 | 546 720 680 194 | Boatet M10 35
TPC-KB-460-220-A-250-22 560 | 602 | 638 840 790 194 | Boatel M12 40
TPC-KB-460-220-A-315-22 560 | 602 | 638 840 790 194 | BoaTtei M12 44
TPC-KB-460-220-A-400-22 660 | 702 | 738 940 890 222 BosaTel M12 60
TPC-KB-460-220-A-500-35 760 | 802 | 838 | 1000 950 222 BosaTel M12 68
TPC-KB-460-220-A-630-35* | 760 | 802 | 838 | 1300 | 1250 | 282 BosaTel M12 82
TPC-KB-460-220-A-800-50* | 760 | 802 | 838 | 1300 | 1250 | 282 BosaTel M12 86
TPC-KB-460-220-A-1000-50* | 760 | 802 | 838 | 1300 | 1250 | 282 BosaTet M12 94
TPC-KB-460-220-A-1250-50 Hanosabnbii mkad 1600x800x400 130
TPC-KB-460-220-A-1600-50 Hanosabnbii mkad 1600x800x400 140

TPC-KB-460-220-A-2000-80 110 3anpocy
TPC-KB-460-220-A-2500-80 110 3anpocy
TPC-KB-460-220-A-3200-80 110 3anpocy
TPC-KB-460-220-A-4000-80 10 3apocy

* MOXXeT OBbITh U3roToBJIeH B mmKady 1320x800x300 MM P31
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