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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
CKOPOCTHU JIBUTaTeJisd IOCTOSHHOTO TOKa, HMMeHyeMoro jajee mno Tekcty “TPC-460-2207,
“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 Ilpeo6pa3oBaTesb MOXeT paboTaTb B peXxHUMe CTabUJIM3aLMM CKOPOCTH NpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
30 06/mMuH. [lpu HenoAK/IOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOUCTBO
He CTabWIM3MpyeT 4YacTOTy BpallleHusi Baja JABUraTess. B aToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeobpa3oBaTeib /Js peryJMpoBaHUs YacTOThl BpallleHUus B AuanasoHe oT 0 1o
20% oT HOMHHAJIbHbIX 060POTOB ABUraTeJisl, TAaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIbHO 3aBUCETh OT KOJIeGAHUM HAarpy3Ky U HaNps>KeHHUs CETH.

[Ipeo6pasoBaTesib HeJIb3s1 MCNOJIb30BATh JJS 3JEKTPONUTAHUS €eMKOCTHOM HarpyskH|(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSTOpHas 6aTapes M T.I.) U OPUOOPOB, COJEepKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAllMOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BbIXOAY U3 CTPOS KakK mpeobpa3oBaTeJis, TaK U
NUMTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY 00OpPYZ0OBaHHUs HeCeT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

[Ipeo6pa3oBaresib HeJMb3sl HCIOJb30BaTh JJisl yHpaBJeHUsT MeXaHU3MaMU MO beMa-
ONYyCKaHHUA — NO'beMHBIX KPaHOB, Jie6eJ0K U T.II.

1.3 PerysvpoBaHHe HanpsihKeHUsI HA Harpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO IO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJ/IOM 3a/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 TIlpeobpa3oBaTesib MOXET NPUMEHATbCS KaK [JAJs PYy4YHOro peryJupoBaHUs
Hanps>KeHWs Ha Harpyske, JJid 4ero npejHa3HayeHbl KHONKHU M NepeMeHHbId pe3ucTOop Ha
nepefHel mnaHeau 1mkKada, TaK M JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbBI
aBTOMaTHU3aLMu. B kayecTBe ynpaBJS0LIMX CUTHAJI0B MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) cTrangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

Komanay pa3pelueHus yis1 pab0oThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C OMOLIbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJSEeTCS MyTeM
NpOrpaMMHPOBAHUS.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

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

3all[UT U AaBTOJIUAarHOCTHKH,
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 - Texuuyeckue xapaktepucTuku TPC-460-220

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

Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Hasnyue BBOJHOT0 aBTOMaTHU4YECKOIO Het
BBIKJIKOYaTeJIs
PeBepc Het
TopMoxkeHe JlnHaMmuyeckoe( TpebyeTcs TOPMO3HOU
pesucTop)
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTaHUE [IJ1s1 CUCTEMBbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTeis 14
NUTaHUA 0OMOTKH KOs

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

HoMuHanbHBIN TOK NpeobpasoBaTes A5
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS

13,22,35,50A

Peryaupyrouiyii ajieMeHT

Tupucrtop

Crnoco6 crTabun3alnuy 4acTOThI BpallleHus

110 06paTHOM CBSI3M OT TaXoreHepaTopa, 1o
obpatHoi I/IC aBuraTessi( A1 paBHOMEPHOU

HarpysKHu)
KoadouineHT 06paTHOM CBSI3U 110 CKOPOCTHU 1..80 perysinpyemblil
MuHuMasibHasa cTabuan3rMpyeMas 4acToTa
by 30 06/MuH

BpalleHUsi( 10 CUTHaJ/ly OT TaXoreHpaTopa)

HecTabu/bHOCTb CKOPOCTHU NPY U3MEHEHUHU
HarpysKH Ha BaJy ajiekTpoBuratesis oT 10%

0,5-5% B 3aBUCUMOCTHU OT K03pdUuLHeHTa
06paTHOM CBSI3M M0 CKOPOCTH OT

510 90% oT HOMUHAJIbHOU TaxoreHepaTopa
BpeMs cTabuin3anu CKOPOCTH P CKayKe 0.5 cex
HaNpsi>KeHUs CeTH UM Harpy3ku Ha 10% ’
Tun cucteMsbl ynpaBJjeHUs 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

[l paboThl Npeobpa3oBaTesist HE06X0AMMO JiBa HanpsikeHUd. OlHO HanpsKeHHe Yyepes
TUPUCTOPBI KOMMYTHPYeTCA HAa HAarpy3Ky — OHO Ha3blBaeTCA CUJIOBBIM HANPSXKeHUEM; Apyroe
HanpshKeHHUe UCTO0JIb3yeTCs A/l IUTaHUSA CUCTEMBI yIIpaBJeHNUs — OHO Ha3bIBaeTCs
BCIIOMOTATEeJIbHBIM.

2.2 lIlpeobpa3zoBaTe/ib NpeHAa3HAYEH [IJIF 9KCIJIyaTallUK B CIe[y0LIMX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHNS Oe3 arpeCcCHBHBIX NAPOB U Ia30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTEIbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHcal U
BJIary;

) atmMmocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;
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E) oTcyTcTBHe BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;
2K) oTcyTcTBHE BUOpaLu U yAApOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyYTpeHHee VCTPOUCTBO.

BHeuiHu# BUA npeobpasoBaTesis NpeAcTaBeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpa3oBaTeis

Ha smueBo¥t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) cBeTopuof “Paborta”;

B) cBeToauon “ABapus”

B) tym6aep “PaboTa”;

[') >KUAKO-KPUCTANINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

’K) KkHONKa aBapUHHOTO OCTAHOBA.

BuyTpu mikada pazMenarTcs:

A) xnemMHas kosioaka XT1 fJist mogK/II0YEHHs] CUJIOBOM CETH;

b) knemMmHas kosoaka XT2 151 noJK/it04eHHUs1 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT3 /1711 MOIK/II0YEHHS 1[eNd BO30YK/IeHUS;
") TupuctopHble MOoAYIH( 3 IITYKH);

) paguaTop oxsaxKJeHus;

E) maaTel cucTeMbl yripaBJeHUs;

2K) aBTOMaTHueckuii Bbikato4yaTeab QF1;

3) BEHTUJISATOPDI OXJIAXK/EeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
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B kayecTBe peryJiMpymloIlero 3JeMeHTa B YCTPOUCTBE HCIOJIb3YKOTCSI TPU THPUCTOPHBIX
MOJYJISl, KaKJAbIM W3 KOTOPBIX COZEPXUT MO JABa TUpuUcTopa. CHI0BOe HampsiKeHUe
NoJAK/IYaeTcsd K KjieMMHOM koJsiogke XT1. Ha suueBod mnaHesd pasMelleHbl 3JIEMEHThI
WHAWKAIMU U yIpaBJieHus. BHelllHHe MPoBo/ia U Kabesu [JIJisl MOJIK/IIYEHUS] HAPSKeHHUs CeTH,
Harpy3kKy W Lieneil ynpaBJieHHs] BBOAATCA B IIKad C HIDKHEW CTOpPOHbL. llenu ynpaBjieHus U
CUTHA/IM3allMU MOJKJII0YAITC K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHUs.

PexxyMbl paboThHL.

[Ipeo6pasoBartesib B JII06OM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB PaboThbl. ITH
peXUMBbI lepeyncyieHbl B Tabaule 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




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

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

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

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKOTCA OpraHbl yNpaBJeHUs W HHJAWKALUY,

nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasJjienusa uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HAYEHMUS

WHMKATOP IpPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3UcTOp | YnpaBJieHUe BbIXOHBIM HaNPSP)KEHUEM B pyYHOM PeXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “IIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSATb ee

Knonka “®”
3HaAYEeHMUsl.
HOI Jisl yBeJIMYeHHUs 3HaYeHHUs MPOrpaMMHUPYEMO BeJTUYHUHbBI
KHomnka “>" eqnye 3Haye orpa eMOM Be
KHomnka “<” Jl/11 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHaueHue kJ1eMM KJ1eMMHbIX Koa040K XT1-XT4, X1 u X4 npuBejieHO B Tabjule 3.3.
KsnemmHbIe koogku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A Jns coennHenus ¢ ¢a3oi A nyTaroUero HanpsKeHusi
XT1 2 B Jnsi coenuHenus c ¢a3or B nuTawouiero HanpsKeHus
XT1 3 C Jns coenHenus ¢ ¢a3or C mUTalOIero HalnpsHKeHUs
XT2 1 +Us Jisi coeHeHUs ¢ 06MOTKoM sikopsi( Beixoa “nuitoc”)
XT2 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)
XT3 1 +UB Jlnsi coenuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 9 - Us gﬂﬂ COE",CU/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon
MUHYC")
XT4 1 Tr+ Jl14 IoAK/II0UeHUs TaxoreHepaTopa
XT4 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsxkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jig nogayuv aHasorosoro curdaza 0..10 B
X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MmA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mui Jis aHAJIOTOBOT0 CUTHaJIa YIIpaBJleHUs
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X1 6 Ay JlJ1d mojayy CUIrHaJjia JUCTAHIIMOHHOIO YIIpaBJIeHUs
X1 7 GND 06muit
X2 6 B/H JlJ11 AMCTaHLIMOHHOT0 U3MEeHEeHMs HalpaBJleHHs BpallleHus
JIBUraTeJis
X2 7 GND 061t
X4 1 HP P1 HopMasibHO-pa3OMKHYTbIH KOHTAKT 1-T0
IpOrpaMMHUpYyeMOro peJie
O6wuit | O6IMI KOHTAKT 1-ro mporpaMMHUpyeMoro peJie
x . P1
X4 3 H3 P1 HopManbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHpyeMoro
peje
X4 4 yppy | HOPMalbHO-Pa3OMKHYTbIH KOHTAKT 2-T0
IpOrpaMMHUpYyeMOro peJie
O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYeMOTo peJie
x > P2
X4 6 H3 P2 EI:J}I)(;\’IaJIbHO-BaMKHYTbII/I KOHTAaKT 2-T0 IpOrpaMMUPyeMOro

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha [J1aTe ynpaBJeHUs].

CoOTBETCTBEHHO, HaXOXKJeHWEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJiIeHUS] OCYIIeCTBJSETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

Takxe koman/bl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTEepdelicy RS-485, eciu
F1=2.

3.6 Br160op 3azato11ero curyHasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsi»KeHUs IMpeobpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

A) xkHonmkamu “>" u “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbILIaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUAM 3a/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPABJSKOIIUX CUTHAJIOB MOTYT
NpPUMEHAThCH:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJiee B MPOLEHTAaX, BOJIbTAaxX WU aMmIlepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

Takxe curHas 3ajlaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.
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3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIAKYEHUS

[loBeieHue mnpeobpa3oBaTesisi TMOCJAe MpoBajia CUJAOBOTO WJIA BCIOMOTaTeJbHOTO
HanpsbKeHUs  ompejiesisieTcss  3HayeHMeM  QYHKLUMKM  NOBTOpPHOro  Bk/YeHus  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
npeob6Gpa3oBaTesb ePEeXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO P HAJIUYHUU KOMaH/bl “PaboTa” Ha AUCILIee
WHJUIMPYeETCs cooblieHe 06 omurbKe. B TakoM noJsioxkeHUU npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpys3ke HeT HanpsbkeHUs. UToObl ero pa36JiOKMpOBaATh, HY>KHO MoJaTb koMmaHay “Crton”,
nocJ/ie yero npeobpasoBaresib NepenzieT B pexkuM “'0TOBHOCTB .

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «k/ieMMHyro KojoAkKy X4 mjaThl yHOpaBJeHHS BbIBeJeHbl KOHTAKThl JBYX
nporpaMMupyeMbIx pese. B 3aBucuMocTH oT 3HayeHUs GyHKUUM F4-F5( cMm. myHKT 7) pesne
MOTYT GbITh HEAKTUBHBIMH UJIM BBIMOJHATH QYHKI[UIO CUTHAJIM3ATOPa CJeAYIONUX COOBITHH:

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

b) Ilpeob6pa3oBaTesib HaX0AUTCS B pexkuMe “PaboTta”;

B) [Ipeo6pa3zoBaTeib HAXOAUTCS B pexxuMe “ABapus’”.

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie HCNOJb3YKTCH [J1 KOMMYTAllUU
CUJIOBOTO KOHTAKTOPA, MOAK/I0YAIIIEro TOPMO3HOU pe3UCTOpP K 0OMOTKe SKOPS.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.10 Hu>kHUW ¥ BEpXHUU NTpeJesibl PeryJaMpoBaHuUs
HuwxHUNA U BepxHUHM TMpejiesibl pPeryJUupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MAaKCHUMAJIbHOMY 3HAY€HHWIO YIIPaBJAKOLIEro CHUIr'HaJia. YcTaHoBKa 3TUX 3HAY€HWUH MO3BOJISIET
10
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YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHUE BbIXOJHOIO
HanpsDKeHUs1 B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HauyeHUE JJI1 HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JlManasoHe — OT HyJis 10 MAKCUMaJIbHOTO.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3ajjlaHve 3HaYeHUW HUXKHETO0 M BEPXHEro NpeJiesioB peryJupoBaHus i $a3oBOro MeTo/a
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHUe. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OTpPaHMYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYaeTCd M OTKJIIOYaeTcd IporpaMMHUpoBaHMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCHMMaJIbHOTO TOKa 3aiaeTcs ycTaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSSHHOM cocTaBJsoLied Toka Akopsa Ia(
He cpeJiHeKBaJipaTU4HOe Irms).

3.12 PexxuM cTabuaM3aIMU TOKA

[Ipeo6pa3oBaTesib MOXeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy Toka — 2% OT HOMMHAJIBHOI'O TOKA PeryJsTopa, BpeMs cTabuJu3aly TOKa NpU
CKauKe ceTeBOro HanpsbkeHusd Ha 10 % - 2.3 cek. CurHaz 3aiaHus OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCAd U OTK/IOYAETCHA NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MMHUMAaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCs BeJIMYMHA NOCTOSIHHOW cOCTaBJIstoled ToKa Akops Is(
He cpeJlHEKBaZ[paTU4YHOe Irms).

3.13 PexK”M OorpaHUYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPsKEHUs, B KOTOPOM

CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOOBI BbIXOJJHOE HaNpsKeHHEe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HaueHUe. DyHKIMA BK/IOYAETCS U OTKJIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

[l 6osiee TOYHOTO OTpaHUYEHHUs] HANpPSDKeHUs CAyKAT yHkuuu F36, ¢ momouibio
KOTOpOM 3a/laeTcs BeJIMYMHA aKTUBHOI'O CONPOTHUBJIEHUS KabeJIbHOM JIMHUU U 0OMOTKH SIKOPS.
C mnoMoupl0 3THUX JAHHBIX TNPOU3BOAUTCA BbIYMCJIE€HWE BeJUYUHbl HanpshkeHus IR
KOMIIeHCalUU MaleHUs] HanpsiKeHUs:

Ur =Irms *(Rk + Rsa), rae

Irms - cpejHeKBaJjpaTUYHOEe 3HAaueHHe TOKa, Rk+Rda - cymMMapHoe compoTHBJIEHHE
KabeJIbHOM JIMHUM U 0O0MOTKHU sikopsl. CHcTeMa ynpaBJieHHs pery/asTopa BbIYUC/IAET BeJUUYUHY
UIR 1 KOPPEKTUPYET BbIXOJHOE HANlpsXKEHUE C ee YYEeTOM.

3.14 PexxyM cTabuWJM3alMyd HaNpsSKeHWd, CTaObWau3aiysd CKOpocTH mo obpatHou IJIC
NBUraTesd

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CHCTeMa ylpaBJieHUs] aBTOMAaTHU4YE€CKH HW3MEHSIeT yIpaBJisiollee BO3JEeNUCTBHE HAa TUPUCTOPHI

11
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TaKUM 06pa3oM, 4YTOObI NMOAJEP>KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3aLuM HanpskKeHUs - 2% OT HOMMHAJIBHOTO HAIps)KeHUsl CeTH, BpeMs
CcTabuaM3alMyd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn sasaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMuMpoBaHueM ycTtaBkd F17=4, a BeJMYMHAa MHWHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpspKeHU# 3ajaetcs yctaBkaMu F19 1 F20( cM. nyHKT 7).

Jns1 6oJsiee TOUHOM CTAaOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HaUYeHUe QYHKIUU
F36, 3apatoiiell 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 CONPOTHUBJIEHUAX. M3 Kypca 3JIeKTponpuBOJa U3BECTHO, 4YTO
CKOpOCTb BpallleHUA BaJsla ABUTaTeJ/Isl BBIYUCIALTCA:

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

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOK 06MOTKHU siIKOpsl, RA — conpoTHB/eHne
00MOTKM fiIKOpS, K — KOHCTPYKTUBHBIA KO3pduLMeHT. U3 3TOro ypaBHeHUSI BHUAHO, YTO €CJIU
IPOM3BECTHU KOMIIEHCALUI0 MaJleHUusl HalpshKeHWs Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
J100aBJIATh K K HallpsXKEHUI0 sIKops BeJUYUHY [9*R9, To dopmysia npuobpeTeT BUA:

n = Usa/k,
TO eCThb IPU 3aJaHHOM 3HayeHHUU Us yacToTa BpallleHUsl OCTaeTCs HEM3MEeHHOH, TaK Kak
KOHCTPYKTUBHbIA  Ko3¢oduuueHT Kk - BeJMYMHA TMOCTOSIHHAsA IS KOHKPETHOIO

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEKUM CTAOMJIM3aLMK HANpsHKeHUsl M 3a/aB BeJU4uHy F36,
TEOpeTUYEeCKH MOXHO CTabW/IM3UMpPOBATh YacCTOTy BpallleHUs BajJa TMpPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuaulanued no obpatHoul 3/C aBuraress.
[IpakTUYecKH ke TaKoH MeTo/ CTabuIN3al i UMeeT MeHblllee ObICTPOJeUCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3alMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEPaTOpa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJ1 pABHOMEPHOM Harpy3KH, NoKasblBasg TOYHOCTb 1-5%.

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeobpa3oBaTesb MOXKET paboTaTh B pexUMe CTabUIM3alMU TOKA C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTUYECKU H3MeEHseT
yopaBJisifoliiee BO3JeHCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXKUBAThb TOK
0OMOTKH SIKOpS Ha 33/laHHOM YpPOBHE, OJHOBPEMEHHO C 3THM He JOMycKas MpeBbllleHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHaz 3a/laHUsi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
dyHKUMA BKJIKYAETCA W OTKJ/IOYAeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOrO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, mMakcuMasibHas
BeJIMUMHA HanpsikeHUs — GyHkuuend F19( cM. nyHKT 7).

B 3TOM pexxuMe CTabUIU3MPYyeTCsl BeJMYUHA MOCTOSIHHOM COCTaBJsAOILEN TOKa AKops Ls(
He cpefHekBajapaTuiHoe Irms). [Ilpy orpaHvyeHUN HaNpsKEHUs YYUTHIBAETCS AKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuei F36.

3.16 PexxuM cTabUIM3aIMY HAPSKEHUS C OTPAHUYeHHUEeM TOKa

[Ipeo6bpa3oBaTesb MoXeT paboTaTb B peXHUMe CTAaOW/IM3AaLMM HANpPSDHKEHUA C
OZITHOBPEMEHHBIM OrpaHHYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMATHU4YeCKH
M3MeHseT ynpaBJisiolliee Bo3JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOObI MO/ JJep>KUBATh
HanpspkeHWe Ha OOMOTKe fIKOpsl Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He JOoIycKas
npeBbIlIeHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS NporpaMMHUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYKMHA ToKa — QyHKIMel F22( cM. nyHKT 7).
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3azaB BesnunHOU F36 compoTuB/eHHSI 0OMOTKH SIKOpS M KabeJbHOW JIMHUU, B 3TOM
peXuMe MO>KHO J00UThCS CTabUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)

B 3TOM pexxrMe OorpaHUYMBaeTCs BeJMYMHA MTOCTOSSHHOM COCTaBJsIoLlel Toka skops Isa(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.17 PexXuM orpaHUYeHUd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOpPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslollee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, YTOOBI YACTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJaHHOe 3HaueHUue. DyHK1us
BKJIIOYAETCA U OTKJII0YaeTCs IporpaMMUpoBaHueM ycTaBku F17=7, a BelvunMHa MakCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUN CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
GyHKIMM 0OpaTHOM CBSA3M OT TaxoreHepaTopa, YCTAHOBJIEHHOTO Ha BaJ ABurartess. CuUrHaua
3a/laHusl Ha JMcIlJIee oTo6paXkaeTcsl B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HuxxHu#
Y BEPXHUU NpeJies peTryJUpoBKU 060poTOB 3agaeTcsd GyHkuusaAMU F31 u F32( cMm. nyHKT 7).

Jl/1s1 TpaBUJIbHOM paboThl U UHAWKALMY B peXXMMaX CTabUIN3al i CKOPOCTH HEOOXO0JUMO
aKTUBHMPOBATb MHJMKAlMI0O 0GOPOTOB Ha JUCIJee, AJ 4ero HY>KHO YCTaHOBHUTb 3HaueHHUe
F23=0, a Tak xe ¢yHkuuen F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHue uyuciaa MB/o6,
COOTBETCTBYIOLIee KOHKPETHOMY TaxoreHepaTopy.

PexxuM cTabunvsanuy CKOpPOCTH BkitovyaeTcsa  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjaTop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBAET C 33/laHUEM; NPU 3TOM BeJIMYMHA YIPaBJISIOIIETO
BO3/JleCTBUS Ha TUPHUCTOPBI BBIYMCIAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUeCcKOH
CKOPOCTbIO( BEJIMYMHA PacCcOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3PPULIMEHT
Kn. U3 sToro mpuHnumna ciaefyet, 4To GaKTHYecKass CKOPOCTb Gy/leT BCerjja HEMHOIO0 MeHblle
3a/laHHOM, IOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS He MOXET ObITh PaBHOU HY.IIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcs B npegenax ot 1 fo 80,
3aBojickasg ycTaBka paBHa 20. Yem 6Gosbuie koadpduuueHt Km, TeM cTabujbHee CKOpPOCTb
BpallleHUs1 U JKecTye MexaHHYecKas xapaKTepUCTHKa 3JekTpogBurartens. Ilpu Kn=1
CTabuIM3aIMs CKOPOCTHM NPAKTHUYECKH OTCYTCTBYeT, MeXaHHW4yecKass XapaKTepHUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNOJIb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Taxk ke ang pexxuma cTabuUIM3aLUU CKOPOCTU UMeeTcs HacTpoWka F35 - kBagpaTU4HbIN
k03¢ PunueHT n*n. JleiictBue 3Toro koadpdpuieHTa aHaaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03QPULNEHT yUYUTbIBAeTCSA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OIbIION pasHULe MeXAY
3a/laHHOM U (PaKTHUUYeCKHMMM CKOPOCTSMHM 3Ta COCTABJAWIAS HeBeJMKa, HO NPU IpocajKe
CKOPOCTU KBaJipaTU4yHas cocTaBJjsomas F35*(n3-nd)”*2 pe3ko yBenndyuBaeTcs U J006aBjseT
CcTabuau3upyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/iecoo06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.

3.19 PexxuM cTabUIN3aAIMU CKOPOCTHU C OTPAaHUYEHHUEM TOKA AKOPS

PexxuM BkJIlOYaeTcsl yCcTaHOBKOW ¢yHKuueirl F17 3HauveHuss, paBHoro 9. AHajoruydeH
pexuMy CTabU/IM3aLMM CKOPOCTHU U HAacTpaWBaeTcs TeMU ke PYHKUUAMU( CM. Bbllle), HO IpHU
3TOM OrpaHHUYMBaEeT TOK OOMOTKH SIKOpPSl B COOTBETCTBHUM CO 3HAYeHHWEM TOKa YCTaBKM lycT,
3agaHHoro gyHkuuet F22. CkopocTh orpaHuyeHusi Toka peryaupyetcsa ¢ynkuued F18( cm.
C/leAYOLUMNA NYHKT HUXe).
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Ecnu Tok 06MoTKHU sikops [1<0,95 IycT, To ycTpoiicTBO paboTaeT B pexkMMe CTabUIU3alun
CKOpPOCTHU. B ciiydae npeBbIleHHs] TOKa 0OMOTKU IKOpsA Ha 5% Bblllle 3HaYeHud ycTaBku F22( Ia
> 1,05 Iyct) ycTpoHcTBO OyZeT CHMXATb BBIXOZHOE HaNpsDKeHUe U CKOPOCThb, CTPEMSCh K
3HavyeHu1o Toka skops 0,95 Iyct < Ia < 1,05 Iyct. Ilpu cHuxenuu toka I1<0,95 lyct peryastop
BHOBb I€pexXoJUT B PEXUM CTaOW/IM3aLUM CKOPOCTU M IIJIABHO YyBeJWYMBAET 4YacTOTY
BpaueHus1. [1aBHOCTE Habopa CKOPOCTH Tak e peryupyetcs GyHkureit F18.

B 3TOM pexxrvMe OrpaHUYMBAETCsS BeJMYMHA MMOCTOSSHHOM COCTaBJsAOLIEN ToKa siKops Isa(
He cpeJiHeKBaJipaTU4HOe Irms).

B aToM pexxuMe KBaZipaTH4Has cocTaBJstomas ¢yHkuus F35 He yuuTheIBaeTcs B pacyeTax
Y He BJIMSeT Ha CTaOU/IM3aLUI0 CKOPOCTH.

3.20 YcTaHOBKA CKOPOCTH OTpaHUYEHUS U CTAOUJIN3alUU

B nmnpeo6pasoBaTesie HMeeTCSI BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3aLMH(
OrpaHHYeHUs1) 3aJlaHHbIX BeJW4YUH. [y aToro umeetcs pyHkuusa F18, koTopas geiicTByeT Ajs
pexxumoB F17<8 ( kpoMe pexxuma cTabuivsanuu ckopocTtu). B pexume F17=9 ¢yHkuusa sta
bYHKIMS BJAMSET Ha CKOPOCTb orpaHuyeHus Toka. OyHkiusa F18 MoxkeT NpyUHUMATh 3HAYEHUS:

- 0 - oyeHb MeaseHHasA. CKOpPOCTb CTAOWIM3ALUU WJIM OTPaHUYEHUS MaKCUMaJIbHO
MeJlJleHHas, TMPU 3TOM J[JOCTUTraeTCs HaWOOJbIIasg TOYHOCTh CTabuaru3anuud. TOYHOCTh
CTAaOWJIM3AIMM HANpPSDKEHUsT WM Toka - 1% OT HOMMHAJIbHOTO HampshKeHUsl CeTH, BpeMs
CTabu/IM3alMM IPU CKauyKe CeTeBOro HanpsiKeHus UM Harpy3ku Ha 10% - 5..7 cek;

- 1 - measieHHas. CKOpPOCTb CTAaOUJIM3ALMU MM OTPAaHUYEHHUsI MaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTAOUJIM3aLUU
HanpsPKeHUs U Toka - 1% OT HOMUHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauyKe CeTeBOro HanpsiKeHUst Ui Harpy3ku Ha 10% - 8..10 cek;

- 2 - cpepnsasa. CKoOpoCTb CTaOMJIM3ALMU WJM OTpPaHUYEHUs CpeJHsis, NPU 3TOM
JIOCTUTaeTCcs CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOMJIM3AMU HAMpPsKEeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 3 - obicTpas. CKOpOCTb CTAOUIU3ALMU UM OTPAaHUYEHUSs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuaM3alMu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKeHUsl CeTH, BpeMsl CTAOWJIM3alMU MPU CKayKe CeTEeBOro HaIpsKeHMUSs
wau Harpy3ku Ha 10% - 2.3 cek, BO3MOXHO IepeperysupoBaHue( Kosie6aHUsI) BbIXOJAHOU
BEJIUYUHBI;

- 4 - oyeHb ObIcTpas. CKOPOCTb CTAGUIM3ALUN WX OTPAaHUYEHUsI ObICTpaAsi, IPU ITOM
TOYHOCTb CTAaOUIM3aLUN HU3Kasd. TOYHOCTh CTAOUJIM3AlMU HANpsKeHUs WU Toka — 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTAabMJMU3alMU NPU CKayKe CeTeBOr0 HaMpsDKEeHUSs
wau Harpy3ku Ha 10% - 1.2 cek, BO3MOXHO IepeperysupoBaHue( Kosie6aHUsI) BbIXOJAHOU
BeJIUYHHBI.

3.21 TopMoxKeHHe ABUTATE]S
Topmoxkenue aBurartens 3agaetca ¢yHkuuamu F25, F26 u F38. /laa 6osiee 6bicTporo

TOPMOXXEHHUSI HEe0OXOJMMO YCTaHaB/JIMBaTb MUHHMMaJlbHOe 3HauyeHUWe BpeMeHM GyHKuuu F12
IJIAaBHOT'0 OCTaHOBA. /IJINTEJIbHOCTb TOPMOXKEHHUS orpaHruyeHa 25-30 ceKyH/1 BO BCEX PeKMMaX.

Cnoco6 TOpMOXKeHHS 3aBUCUT OT 3HaYeHUsl OT 3Ha4eHUsA GyHKuuu F25:

- F25=0 - HeT TOpMO>KeHUs, BaJl ABUTaTe/b OCTAHABJIUBAETCS CBOOOAHBIM BbIOEIOM;

- F25=1 - fuHaMuyeckoe TopMoOxKeHHe B QYHKLIUM BpeMEHHU, TO €CTb IyTeM MOAKIYeHUs
06ecTOYeHHON OOMOTKM fIKOP K TOPMO3HOMYy pe3UCTOpYy B TeuyeHHe BpeMeHU TTopM,
onpejessieMoro 3HayeHueM QyHkuuu F26. [Ipu 3TOM cKOpOCTh BpalleHUs He KOHTPOJIMPYyeTCH.
TopMoO3HOHM pe3ncTop NoAKJKYaeTca 3a CYeT KOMMYyTallud CUJI0BOTO KOHTaKTopa. TopMO3HOU
pe3sucTop U CUJIOBOM KOHTAKTOpP B KOMILJIEKT IOCTaBKM He BXOJAT, NpUOOpeTaroTCsA
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noTpebuTesieM CaMOCTOSATe/NbHO. /[l KOMMyTalMM CHUJIOBOIO KOHTAaKTOpa 3aJelCTByeTCs
KOHTAKThl IPOrpaMMUpPyEeMbIX peJie Ha IJjaTe yInpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHUs GyHKIUM F4, paBHoe 4.

[lo ucreyenve BpeMeHH TTOpM HampsKeHHEe KOHTAKTbl MPOrPaMMHUPYEMBIX peJie
NepeKu/IbIBalOTCs, CUJIOBOM KOHTAKTOP OTKJ/II0YAaeT TOPMO3HOM pPe3UCTOP OT OOMOTKH SIKOPS U
JUHaMU4eCKoe TOpMOXKeHHE MpeKpaliaeTcs.

- F25=2 - iuHaMu4eckoe TopMoOXeHHe B QYHKIUHU CKOPOCTH, TO €CTh NyTeM MO K/II04YeHNs
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY pPe3UCTOPY, KOHTPOJIUPYS NMPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTALlMM CUJIOBOTO KOHTAKTOpa. TOpPMO3HOU pe3rucTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTAaBKW He BXOJAT, NPUOOpeTalTCsd NOTpedbUTeseM CaMOCTOATeNbHO. [l KOMMyTaluu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
ynpaBJieHus, AJs1 Yero TpebyeTcsl yCTaHOBUTDL 3HaueHUs1 pyHKUUM F4, paBHoe 4.

[Tocne fjocTUKeHUSA CKOPOCTH BpallleHHWsl BeJIMYMHBI N OTCEYKH, onpefesisieMol QyHKIUeN
F38, KOHTaKTbl NpOrpaMMUpPyeMBbIX peJsie NMepeKUAbIBATCA, CUJI0BOM KOHTAKTODP OTKJ/YaeT
TOPMO3HOH Pe3UCTOP OT 0OMOTKH IKOPSA U IMHAaMHU4YeCKOe TOPMOXKeHHe MpeKpaliaeTcsl.

3.22 PaboTa Ha HU3KUX 060pOTaX ABUraTeE s

[ cTabuim3alnu HU3KOM 4acTOThl BpallleHUsI B peXUMe CTabWuIM3alUud CKOPOCTH(
F17=8 uau F17=9) ecTb cnenuaJbHbId peXUM, BKJIHOYaeMbli ycTaHOBKOW ¢yHkIuu F40 B
3HavyeHue 1. [Ipu aTOM 060pPOTHI MOXKHO 33/aBaTh B npejesax oT 0 J0 3HaYeHUs1, 3aJlaBAEMOTO
¢yHkuuel F41, makcumanbHo 500 060pOTOB B MUH.

J1s1 cTabuan3anuu HU3KUX 060pOTOB 1Lie/1eCO006pa3HO HCNO0Jib30BaTh BbICOKHE 3HAYEHHUS
koadppueHTa 0OpaTHOM CBA3M, 3aAaBaeMoro o¢yHkuued F34( ot 40 u Bblme), a a4
HepaBHOMEpPHOM U MepeMeHHOW Harpy3kKW - KBaZ[paTU4HbIA Ko3dduuueHT( Pynkuusa F35). B
pexxume F17=9 kBagpaTuunbiil koapdunueHT F35 He BausieT Ha CTaOUIM3AL U0 CKOPOCTH.

3.23 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUud
B MeHwo umMmeetrcsa ¢yHkiusa F97, ¢ noMolbi0o KOTOPOU MOXXHO PeryJiMpoBaTh IMJIABHOCTb

M3MeHEHUSI CKOPOCTH BpallleHHs, YTO ObIBAET HEOOXOAMMO /Jisl MpeAoTBpalleH:us] PhIBKOB U
neperpysku ABuraressa. PyHKIUsA NpUHUMAET 3Ha4eHUs OT Hy s A0 10. PyHKIUsA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUrATe/IsI IPU PE3KOM U3MEHEHUU CUTHAJIa YIpaBJeHUs WU
HarpyskH, 3alllMIaeT ABUTaTesJb OT Pe3KOro Habopa CKOPOCTH, HAaNpUMep, MPU OMMNOOYHBIX
JIEUCTBUSIX OTlEepaTopa, MpeJ0TBpalaeT yXo/ PErYAsTOpa B 3alIUTY OT MEPErPy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJieHHOe H3MeHeHue. Hy)XHO y4YMTBIBATb, YTO NPH GOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCsl CKOPOCTh peaKIMM Ha HabpoC Harpy3kd B peXUMeE
CTabUIM3AIMA CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, I03TOMYy He CJieiyeT BbICTABJSTH
He0OO0CHOBAHHO 6OJIbIIIME 3HAYEHHUS 3TOU QYHKIMUU.

3.24 3anuchb B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pasoBaTesib uMeeT cnenyaibHyo GyHkiuo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

MmaMATHU KOTOpOﬁ 3HA4Y€HHUA paBHOTIoO 1, BCce MoJib30BaTeJbCKHE YCTAaHOBKH CTHUPAIOTCA, 4 HA UX
MECTO 3allMCbIBAOTCA 3aBOJICKHNE 3HAYEHHNA CIJYHKU,I/II‘/JI.

3.25 3amuThl
B ycTporicTBe peaii30BaHbl CJeAyIONIME BUIbI 3aIIUT:

A) 3a11MTa OT KOPOTKOIr'0 3aMbIKaHUS — 3JIEKTPOHHAs. JJIEeKTPOHHAs 3al[dTa pean3yeTcs
nyTeM OBICTPOM 06pPaGOTKH MUKPONPOLLECCOPOM CUTHAJIOB, MOCTYNAKLUX OT AATYUMKOB TOKA.
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[Ipy npeBbIlIeHMH MTHOBEHHOIO TOKA 3HayeHUsA 3*|HOM NpoucXoAuT CHATHE YNpaBJ/SIOLIUX
MMIYJIbCOB C TUPUCTOPOB, a HAa AUCILJIee 0TOOpaKaeTcs COOTBETCTBYOLee COOOLeHHe.

B) 3ammTa OT meperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTU OOMOTKHU SIKOPSI U THPUCTOPOB B CJIyyae MpPeBbILIEHUS TOKA HOMUHAJIbHOTO
3Ha4YeHHUs. 3allluTa yCTaHABJMUBAaeTCs MporpaMmupoBaHueM pyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJbHOE 3HauyeHWe TOKa SIKOpsA H  BO30OYXK/JeHHUs
asekTpoaBuraresid. Ilo ymosdyaHuiw 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
npeob6pasoBaTessi(  CM. NYHKT. 7) Mukponpoueccop  HenpepbIBHO u3MepsieT
CpelHeKBaJ[paTU4YHbIl TOK Harpy3kud Irms ¥ Hakam/iMBaeT 3HauyeHUe BpPeMsA-TOKOBOTO
VHTerpaja M CpaBHMBAeT ero C yCTaBKOM, NPU NpEBBILIEHUH KOTOPOW CHUMAeT WMIYJbChI
ynpaBJieHUsl C TAPUCTOPOB U OTOOpaXkaeT Ha JucIiee coobiieHue. Pabota npeobpa3oBaTeis
6JIOKHpyeTCcs Ha 3 MHUHYTHI, 10OCJ€e Yero OH NmepexoguT pexuM ‘[0TOBHOCTB” ecau MmojaHa
koMmaHga “Cron”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIATYMKOM, KOTOpBIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [IpeaesbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mnpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXKJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCH
BEHTUJIITOPHI OXJIAXKAEHHUS U Ipeobpa3oBaTesib NepexoAuT pexxuM “'0TOBHOCTBL”, ec/iv nojaHa
koMmaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW MJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJIM OTKJIIOYeHa MyTeEM MNpPOrpaMMHPOBAHUSA
¢yuknuu FO2( cMm. nyHKT 7).

Jl) 3awyTa OT HEeJONMYyCTHMO HHU3KOIOo MoJis BO30Oy:xAeHUA. B ciydaeT HeLOCTaTOYHO
BBICOKOI'O HaNpsDKeHWs WM TOKa BO30YXJeHHUs Ipeobpas3oBaTes]b O6JOKUPYeT MoJady
MMIIyJIbCOB YNIpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKaA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
oCylecTBJsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEeHUS 3JIEKTPOJABUrATeEJIsI.
CpabaTbiBaHMe 3alUTHl IPOUCXOAUT MPU PerucTpaluy BeJMYWHBlI TOKA BO30YXJeHUS B JBa
pasa MeHblile 3HaueHus pyHKuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTcl  HOMHHA/JIbHOe  HalpshbKeHHe  BO30OYXAeHHUS
asnekTpojBuraresisa. CpabaTblBaHHWe 3alllUTbl NPOUCXOAUT TNPU pPErucTpalui BeJUYUHbI
HanpsKeHUs BO30YX/AeHHUd B iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

[Tocsie cpabaThiBaHHUS 3aLUThI [J1s1 ee cC6poca HEOOXO0IUMO CHATH cCUrHas “"PaboTa”.

@Oyuknyerd F93 MOXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BeIKJII0OYEeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BO30yeHUs1 U HacTpoek F29 u F30.

E) 3amuTa oT HeHCIIpaBHOCTH JaTUYMKa TOKa. B ycTpoicTBe /11 u3MepeHUs TOKa 0OMOTKHU
SIKOpsS MCIOJIb3yeTCs JBa JaTuMKa TOKa, “MJICOBOM” W “MuHycoBoi”. Cnoco6 u3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMciaseTCcsd KakK MHOJycyMMa M3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu ofUH AATYMK M3MepsieT B 2 pasa

16



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

OoJibllle IPYroro BblAaeTcsl OoMIMOKA 12, cUTHa/JIM3UpPYIOLas 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATb curHas “"PaboTa”.

[Tocsie 3TOro MOKHO yCTaHOBHUTb:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 - Ia = 0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXXHO OIllpeJile/INTb HEUCNPABHBIU JaTYUK
WM OTPeryJMpoBaTh IMOKa3aHUsS TOKa Ha Aucmiiee. F94=3 wucnosib3yeTcsi Kak BpeMEHHbIH
PEXUM MPU HEUCIIPABHOCTHU 060UX JAaTYUKOB TOKA.

K) 3amuTa OoT OTCYyTCTBUA M3MepeHUs HanpshkeHUs sakops Us. @yHKUMA aKTUBUpPYeTCS
Wiu oTkiw4vaeTcsa ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B npu
IpeBbIlIeHUH ONpe/ieJIEeHHOTO yIJjia IPOBOAUMOCTH TUPUCTOPOB, UYTO FTOBOPUT O HEMCIIPABHOCTH
KOHTypa u3MepeHus. [locse cpabaTbiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHATh CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkMen
yCTaHABJMBAETCA TPU CTYINeHH cpabaTbiBaHUS 3TOoW 3amuThbl: 15%, 25% u 35%. 3amura
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MUH npu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBEeHHO, 3HaueHHe 15% sBJsgeTca camou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

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

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

M) 3auyTa oT pbiBKa — BKJIOYAETCI WU OTKJIOYaeTcd ¢pyHkuuert F97. Bo BKIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMUBAET CKOPOCTb HapacTaHWsl yNpaBJSAKOLIEr0 CUTHala, 4YTO
3allMlIaeT JBUTraTesib OT Pe3KOro Habopa CKOPOCTH, HaMpUMep, MPU OMIMO0YHbIX AeUCTBUAX
omeparopa

K) 3ampura oT BHyTpeHHed HeucnpaBHocTH “Om5 HeT cBa3u Mexay maatamu”
$UKcUpyeTCs MPU OTCYTCTBUM O6MeHa JaHHBIMU MeX[y IaTaMu. [[py BOSHUKHOBEHUM 3TOH
aBapHM YCTPOUCTBO HE MOXKET QYHKIIMOHUPOBATh, TPEGYETCS PEMOHT.

3.26 HacTtporku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlna usMeHeHUs mopora cpabaTblBaHUS 3alIMThl OT KOPOTKOr'0 3aMbIKaHUs B BepXHel
yactu maatel TPM-ZVEL A5 npeaycMoTpeHo 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
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK pery/stopa. B jileBoM BepXHeEM YIJy 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>KeHHWe ompejesisieT TOK cpabaThiBaHMs 3audThl no K3.
BesimyrvHa TOKa cpabaTbhlBaHUSI MPSIMO-NPONOPLUOHANBHO HANpPSKEHUI0 3TOW ycTaBKU. [Ipu
HEOOXOJUMOCTU YBEJUYUTb UYYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060POT HanpsikeHUe ycTaBKU K3 yBesIUYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUs, c/le/lyeT NPUHUMATh BO BHUMaHUE:
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- ecJd pKaMIep CHAT, HU OJHO U3 MoJoKeHUW |1-]5 He 3aMKHyTO, TO 3aluUTa He
cpaboTaer;

- ObIBaeT cUTYyalMs, Korja 3amuTa oT K3 cpabaTbiBaeT nNpy TOKe, U3MePEHHOM KJlell|aMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThl, IOTOMY YTO 3aluTa cpabaThiBaeT N0 aMIJINTYAHOMY( MTHOBEHHOMY) 3HaUeHHIO TOKa,
a He JeUCTBYWOILEeMy WJM CpeJjHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJMKO aMIUIUTYyJHOe
3HayeHUe ToKa( NuK-pakTop). [lonbITka 3arpyObUTh UJIU MOJHOCTBIO OTK/IOYUTD 3alUTy OT K3
MOXET MPUBECTH K BBIXOAY THUPHUCTOPOB M3 CTpPOsA - BeJb OHMU JONYCKAIOT HEKOTOpoe
npejie/ibHOe 3HaYeHWe MIHOBEHHOr0 TOKa, a 3aBO/CKasi HAaCTPOMKa Kak pa3 IpeAycMaTpUBaeT
cpabaTblBaHMe 3alUTHI [JI HEellpeBbILIEHNW 3TOr0 NpesebHO-A0NYyCTUMOro 3Ha4eHus. B aTom
cJly4ae U3TOTOBUTE/Ib MMeeT NPaBO 0TKa3aTh B 6eCN/JIaTHOM rapaHTUMHOM 06C/1yKUBaHHUH.

b) Iloka3aHus JaTyuka TOKa. B ciydyae, eciM TOK OOGMOTKHU SKOpS, U3MepeHHBIN
baKkTHYeCcKH, pacXOJUTCA C JAAaHHBIMH, OTOOpa)kaeMbIMU Ha JAMCIlJIee, MOXXHO NPOU3BECTU MX
NoACTPOUKy. [l noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3aHusa Toka Ha
JIACILJIee U3MEHSI0TCS PSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUI0 3TUX KO3 PUIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HayeHHe 1( u3aMepeHue 1o "TJII0COBOMY” IaTUMKY). Jlasiee
CpPaBHMBAETCA BeJMYMHA TOKA ld4, U3MepeHHasa K/elaMH, ¢ NOKAa3aHUAMM Ha JHUCIIee U IpHU
HEe06X0UMOCTHU IPOU3BOAUTCSA KOPPEKTUPOBKA KoadpdunenTa pynkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcsa 3HayeHUe 2( uM3MepeHHe MO0 "MHHYCOBOMY~ OATYHKY).
Jlanee cpaBHUBaeTCs BeJIMYMHA TOKa lfl, U3MepeHHas KJelllaMy, C IOKa3aHUSMU Ha AUCILIee U
IpU HEOOXOAMMOCTHU MPOU3BOJUTCS KOPPEKTHPOBKA Koapdunmenta pyHkuuent F103.

- ¢ynkuued F94 ycraHaBivBaeTcs 3HayeHHe O u3MepeHHe OT 0060MX JAAaTYMKOB) M
NpoBepseTcAd MNpPaBUJBHOCTb MOKaszaHUWM Id. BesuuuHa Irms npu 3TOM HU3MEHHUTCHA
aBTOMaTHYeCKH; ee KOPPeKTUPOBATh He TpebyeTcs.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY CJefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4yaJbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTopa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMHM, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0Ka3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble UW3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsiomue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPHU HECHUHYCOUJAJbHOM TOKe TaKue
KJIeIM MOTYT JAaTb NOTpelHoCTb u3MepeHus Ao 50%. PexkomeHayeTcs MCNOJb30BaTh KJjeLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJAUTH IIPU TOKE paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Ipeobpa3oBaTeJis;

- HeBepHas HACTpPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WM KOPOTKOTO 3aMblKaHUA - JMO60 C/IMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHM IIOKAa3aHUM Ha JUCIJIee PEeKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
naHeJu ynpaBJleHu .

18



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

[loacTpoiika moka3aHUM TOKa BO3OYKAEHHUSI OCYLIECTBJSETCS aHAJOTHYHO C MOMOILbIO
¢yuknuu F104 kIB.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
mata A6( camast HUKHA). C JIeBOM CTOPOHBI IJIAThI €CTh PeryJupoBoYHbIN pe3uctop R13, R14
u R15 oTBevawmui 3a yCTaHOBKY HYJIsl BIXOJHOTI'0 HaIpsi»KeHUsI HA 0OMOTKe SIKOpsi, 06MOTKe
BO30YK/JeHUSI Y BeJIMUUHbI 000POTOB Ha BaJsly ABUraTessl COOTBETCTBEHHO. C MpaBOM CTOPOHDI
- pe3uctopbl R7, R8 u R9, macuitabupywiide Ko3pduLMeHT Mepeaadyd OT U3MEPUTETbHOU
IJIaThbl K MOKa3aHUAM [UCIJIes MO HAaNpSHKEHUI0O Ha SKOpHOW o6moTke Us, Ha 0OMOTKe
Bo30OyxJaeHHss UB M 000pOTbl 3JIEKTPOABUraTesiss IO CUTCHaJIy C TaxoreHeparopa
COOTBETCTBEHHO. Pe3uCTOpbI MOTYT GbITh TPYAHO JOCTYIHBI M3-3a KI'yTa NPOBO/IOB.

Jis1 noACcTpoiiKU MoKa3aHUW HanpsikeHus sikopsi Ust Ha Auciiiee He06X0AMMO OTKJIKYUTh
3amuty oyukiued F95, nmanee mojaTh komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3ajaHUE.
3adukcupoBaTh kHonkoi "®” BennunHy Usa Ha gucnsee. Yo6eAuThCs, YTO HA NOJK/IOYEHHOU
Harpyske HyJieBoe Hamlpsi>KeHHe U JOOUThCS MOKa3aHUM HyJisl Ha JUCIJIee IOBOPOTOM TOJIOBKU
peryJmMpoBo4YHOro pesucropa R13.

Janee noaHATH BbIXOAHOE HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUBIIUCH COBNAZEHUs] C U3MEPEHHBbIM 3HAUYEHUEM.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOGHOCTBIO H3MEpPSAThb
cpeaHekBaZpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FI5.

AHaJIoTMYHO HACTPaWBaIOTCS NOKAa3aHUS HanpsKeHUs Bo30yxaeHus UB pesucropamu R14
u R8, mokazaHusi o6opoToB n - pesucropamu R15 u R9. [lpu noactpoiike BesanuuH UB U n
peKoMeHyeTCA OTK/IYUATH 3aluThl F93 u F96.

3.27 Wcnosib30BaHMe KHONKY “ABapuiiHOe OTKJIOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIPO30¥ KHU3HU NepCoHaIa UK IOpYer UMYyLeCcTBa.

KHomnka nMeeT QpUKcaLuio CBOEro MoJI0XKeHHU .

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOTAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThl YIIPaBJeHUs 00eCTOYMBAIOTCSA U UMITYJIbChI yIIPaBJIeHHUs HA TUPUCTOPbI He O TCH.

3.28 YnpaBJieHde LieNbl0 BO30YXKIeHUS
BeixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXK/JeHUs1 - Heperyaupyemoe, 220 B

nocTosiHHOrO Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nosaBaeMoro 4yepe3 aBromat QF1, cyMmMupyemoro ¢ BoJbTOZ006aBKOM OT TpaHcpopMaTopa. ITO
HanpsPKeHWe MoJaeTcsd Ha OAHO(Aa3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckatenbr KM1 BktoYaeTcsd naTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

3.29 YnpagJsieHnue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

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

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoqumo:

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

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo uHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
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COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusaM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YETCs ONACHOe JJIA KU3HU HanpsbkeHUe. [Ipu
YCTAaHOBKe INpeobpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00C/IyKMBaHUM HEOOXOJMMO OTKJIIOYHWTh NpeobpasoBaTesb U NMOJK/I0YaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCMIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, 1les104el, Maces U T. II.

4.4 TlopkiouyeHUe, peryJHpOBKA M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/DKHBI  NPOM3BOJAMUTLCA TOJIBKO KBaJUQPULUPOBAHHBIMU ClELUMaJUCTaMM, HU3yYUBLIMMHU
HaCTOsiIlee PyKOBOJCTBO MO 3KCIIyaTalUH.

4.5 Ilpu skcmayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/aTh
Tpeb6oBaHus «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallMHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3JEKTPOYCTAaHOBOK OTPeOUTEEM».

4.6 Jlng 3alUThI 06CyKMBAIOLIET0 IepcOHaia Mpeobpa3oBaTeib A0/KEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCIOJIb30BaH KaK paszbeJUHUTE/b LNy WU
U30JIMPYIOLLee yCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/iseT ONacHOCTb JJs
IepcoHaja WM 00O0pyZOBaHUs, TO INpeobGpa3oBaTeslb HeOOXOAMMO TMOJK/IYATh 4Yepes
npepbiBaTe/b, HAPpUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora nmnpeobpa3oBaTessl  CONpPOBOXJAeTcd  BblJesieHHWeM  Temaa. /[
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs M Ipe0TBpallleHUs NoXxapa He0o6X0AUMO:

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

B) HesjomycTMMO ycTaHaB/MBaTbh Npeo6pa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BBICOKOW TeMIlepaTypor OKPY»Kalllel cpesbl;

B) npu ycTaHOBKe He0o6Xo MO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.

5. MoHTaX Ha 00’ bEKTe.
5.1 CiieiyeT yCTaHOBUTD MPe0Opa3oBaTe/Ib Ha IITaTHOE MECTO U HaZIeXKHO 3aKPEIMUTD €T0.

5.2 3azeMsinTh Npeobpa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.
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5.2 IlpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeN CEeThIO,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

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

54 llenu aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJil Y4ero peKOMeHAYeTCd UX KOHI[bl TIATEJbHO 3aYMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

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

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPHUMEHSTD TOJbKO CTaHAAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD Cleyolie JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOM Harpy3KH peKOMeHJyeTcs NOJKJ/IIOYUTD JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

B)ybenuTbca B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUS,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

be3 mNOAK/II0O4EHHOW HArpy3kd HEBO3MOXHO CcJeslaTb BbIBOJ, O IPAaBUJIbHOW WJIH
HeNnpaBUJIbHOW paboTe BBINPAMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOJAMOJbl Ha NepeJHel
naHeJsiu mKada J0KHbl KpaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIIee B TeyeHue 10
CEeKYHJ, J0/bKHA OTOOpa3suThCA HAJIWCh TeKylled MoJesd Npeobpas3oBaTesis U BKJIKYAKTCA
BEHTUJIATOPbl oxJaxJeHUs. /[lanee Ha Juciiee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHHUIO.

6.2 Ilo ymosyaHuio, nmpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JlepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [IepeMeHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKa.

[Ipy mepBOM BK/IKOYEHUH Ha TECTOBOM HAarpy3Ke peKOMEHAYeTCs OTK/IIOYUTh 3aLIUTY OT
II0TepH N0J1s1 BO30YXAEHUS, [J151 4ero cjeAyeT YCTaHOBUTb 3HaYyeHUe PyHKuuu F93=1.

[lepeBenuTe Tym6s1ep “PaboTa” B mosioxkeHue “Bri”.

[Ipy 3TOM JoJ/KeH pa3faThCs 1LeJY0K cpabaTbiBaHUA KOHTakTopa KM1, yepes KoTopbIi
nojaetcs HanpsbkeHue 220 B Ha 0OMOTKY BO30Y»/J€eHUs — NPU 3TOM JIaMIa, MOJKJ/IYeHHas
BMECTO OOMOTKH BO30YX/J€eHUs SPKO BCIbIXMBaeT. /lajiee pydyKy NepeMeHHOIo pe3ucTopa OT
OJIHOTO KpalHero mnoJIOXKeHHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha NOAKJIIOYEHHOH
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Harpy3ke( JaMmax HaKaJHWBaHWA) U3MeHAeTC HalpsKeHWe B COOTBETCTBUE C CHUTHAJIOM
3a/laHuA.

6.3 PaboTa B pexxuMax cTabUIM3al U CKOPOCTH.

[lepen BkatoueHreM TPC Heo6XoUMO yOeAUThCS B TOM, YTO MOJKJ/IIOYEH TaXOTeHepaTop.
[TofISpHOCTh TMOAKJIOYEHUSI TaxoreHepaTopa He HMeeT 3HadyeHus, ’“miawc” W "mMunHyc”
TaXxoreHepaTopa yCJOBHBI.

[Ipy mepBOM BKJ/IOYEHUH YCTAaHOBUTb 3HadeHuUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTtb GyHkuuen F24 yucio MmB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[logaTh Hanpsi>KeHUe 3J1IeKTPO/BUraTeNb, yOeJUThCS B HAJIMUMe UHAUKALUU Ha JUCIJIee U
NpPaBUJIBHOCTH U3MePEHUs 000POTOB JBUTrATeEJIS.

[locne 3TOro 06eCTOYUTH JIBUraTesib, YCTAHOBUTbH OJHWH U3 PEXHUMOB CTAOUIU3ALUU
CKOPOCTHU U ONpO6OBATh B paboTe.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXKUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJiee KPaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

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

OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

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

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha J[AucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMNHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

22



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

Ecnu ke BbIOpaHHOe 3HaYeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,

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

7.4 ®yHKUUU U UX 3HAYEHUS.

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

[IporpamMmmupyemble QyHKIMK peobpa3oBaTesisi lepeuyucaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmmMmupyeMblie GyHKIIUU

®yH- | Hapnuch Ha
y A OnucaHue
KIMsl | HHAMKATOpe
Cl0CO6 VIl OmnpegenisieT crnoco6 ymnpaBJeHUs: KoMaHja “PaGora” mojgaeTci MeCTHO HJIH
yHp: JUCTAHILMOHHO
3HaueHUe Hagnucob [TosicheHue
Komanpa “Pa6oTta” mojjaeTcsi nepeBojoM pyKOSITKU
0 TyM6J1ep p » PR
TyMOJiepa “PaboTa” B nmosiokeHue “BkJ
Komanga “Pabora” mnogaeTcs mnyTeM 3aMbIKaHHUsS
1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJiogku X1 1iaThbl
ynpaBJieHHs
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeiicy RS-485
OnpejensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHHUEeM
3HaueHHe Hagnucoh [TosicHeHue
Curnas 3a/JaHus U3MEHSIEeTCS HaXKaTHeM KHOTOK “>" 1
ll<"
0 KHOIIKH aon
HaxkaTue “>” yBeuYMBaeT BbIXOJHOE HANpPSKEHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsi>KeHUe
CurHan 3aZlaHusi U3MEHSeTC TIOBOPOTOM PYYKH
NepeMeHHOTO Pe3UCTOPa, pa3MellleHHOTr0 Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHMMaJbHOU BeJMYWHe 33JlaHUs, I0JIOKEHHUE
CUTHaJ yImp. “Makc” - MakcMMaJ/IbHOW BeJIMYMHe 33/JaHHUs.
CurHas 3aJlaHus MOJIaeTCs BHEITHUM HanpshkeHueM 0-
2 0.10B
10B
CurHasn 3ajlaHus MOJAEeTCS TOKOM ymnpaJjeHus 0-20
3 0..20 MA
MA
CurHas 3afjaHusl MOJAEeTCs TOKOM ympaBJieHUs 4-20
4 4.20 MA
MA
CurHasn 3aJlaHvsl NOJAAETCS BHEIIHHUM MNepeMeHHBbIM
5 BHEIIL. Pe3UCTOP pPe3UCTOPOM. PekomeHiyeMoe 3HAYeHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaetcs no uatepdericy RS-485
OnpenensieT noBeZieHHe NMpeo6Gpa3oBaTesisi MOCJe MPONAXKU HANPsHKEHUS] CHUJIOBOU CeTH
WJIM BCIIOMOTaTeJbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HaueHHe Hagnucek [TosicHeHue
Eciv mpoBan HanpspKeHUS JJIMJICA MeHee 2 CeK -
BBIXO/JJHOE HamNpsPKeHHWe CKAaYKOM BO3BpallaeTcs Ha
ABT.BIL 0 BKJIDYEHO NpeXHUU yPOBEHb.
T Ecnv mpoBan HampsbkeHuss aiauicad 6oJjiee 2 cek -
IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HampspKeHUS JJIMJICS MeHee 2 CeK -
BBIXOJJHOE HamNpsPKeHHWe CKAa4KOM BO3BpallaeTcs Ha
1 OTKJIFOYEHO o
NpeXHUH yPOBEHb.
Eciv mpoBasl HampsbKeHUs1 JaWJcad 6oJiee 2 ceK -
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ABTOMATHYECKUH TMepe3anyCK He MPOUCXOJUT; UYTOObI
nepeidtTd B pexuM “PaboTa” HYHO MOJaThb KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHay “Pa6orta”

OnpegensieT ycaoBUe cpabaTbiBaHus 1-ro IporpaMMHUpPyeMOro peJse

3HayeHue Hagnucek IlosicHeHue
0 OTKJIIOYEHO PeJie HEaKTHBHO BO BCEX PEXXKMMaX pabOThI
1 curiat TOTOB Cpa6aTI:IBaH1/1e peJie TPOUCXOJUT TpH Iepexosie B
pexxuM “I'oToBHOCTB”
F4 1-e pene 2 crrnan PABOTA Cpa6alelBaHHe ) peJjie TPOWUCXOJUT NpPH IMepexosie B
pexxuM “Pabora
3 cnrnas ABAPUS CpabaTbeiBaHMe peJjie MPOUCXOJUT TPU TMepexojie B

pexuM “ABapus”

CpabaTbiBaHMe peJjie NPOUCXOAUT IMpHU Iepexofe B
4 JIMH. TOPM. JIMHaMU4ecKoe TOpMO)eHue( JAJd  BBIIPSAMUTEJS
NUTAHUS 0OMOTKHU SIKOpPs)

OnpepessieT ycoBHe cpabaTbIBaHUsl 2-TO IPOTPAaMMUPYEMOTO peJie

3HavyeHue Hagnucek IlosicHeHue
0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEXKUMaAX pabOTHI
1 curian TOTOB CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexosie B
pexxuM “I'oToBHOCTB”
F5 2-¢ pene 2 cnrtan PAEOTA Cpa6aTIzIBaH1/1e" pesie TPOUCXOAUT TpU Iepexojie B
pexxuM “PaboTa
3 cnrtan ABAPUS CpabaTpiBaHME peJie MPOUCXOJUT INPU IMepexose B

pexuM “ABapus”

CpabGaTbiBaHHEe peJjie TPOUCXOJAUT MpH Iepexojie B
4 JIUH. TOPM. JUHAMUYeCKoe TOopMOo)KeHHe( /s BBIIPSAMUTES
MUTAHUSI 0OMOTKH SIKOPsi)

BpeMH IIJIAaBHOI'O BbIXOJa HAIpPAKEHHA Ha Sa,E[aHHbIﬁ YPOBEHDb. ,[lI/IaI'IaSOH 3HaYeHUH

F11 f1aBH. TycK ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

BpeMH IIJIaBHOI'O CHHXKEHHWA HalpAXeHHud [0 MHHHMAJIbHOTO 3HA4Y€HHA. [lnana30H

F12 | mnyaBH. BBIKJ. N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

MuyHHMa/NbHOE 3HaYeHHe CUTHasIa 33JjaHus B %. /lnanasoH 3HadyeHu ¢yHknuu ot 0% 10

F15 | mmxnnipesen 100%, Ho He 60oJiee 3HaYeHus dyHKUUU F16. luckpeTHocTh 0,1%

MakcuMasibHOe 3HaueHue CUTHasa 3ajiaHus B %. [luanazoH 3HayeHuil ¢yHkuuu ot 0% 10

F16 | Bepx.mpesen 100%, HO He MeHee 3HaYeHus1 ¢yHKuH F15. luckperHocts 0,1%

(DYHKHI/IH BKJ/IFOYAE€T PEXUMbI CTa6I/IJII/ISaI_II/II/I WJIN OTrpaHHU4Y€HHA TOKa, HANPAXKEHHUA,

MOIIHOCTH
3HayeHHe Hagnuch [TosicHeHue
0 HET PexX1Mbl OrpaHUYeHHUs WK CTAOUIU3AIMU OTKIYEHbI
1 orp la BKJIIOUEH peXuM OrpaHUYeHHUd TOKa
2 Crtab Ia BrJIFOUEH peXUM CTabUJIU3aIM1 TOKa
3 Orp Usa BkJ/II0YeH pexKUM OrpaHUYeHHU S HalPsHKEHUs
F17 peKHM 4 Ctab Us BrJII0YEeH peKUM CTabMJIN3aluY HanpsKeHUsl
BrkiitoyeH pexuM cTabuav3aliu TOKAa C OrpaHUYEeHUEM
5 Ctlsaorp Us
HanpsKeHus
BxutoueH €eXKHMM CTabWJM3aLMU  HANPSDKEHUs C
6 CrUsiorpla p a p
OrpaHUYeHHEM TOKa
7 orp n BkJII0YeH pe’KUM OrpaHUYeHHs1 060pOTOB
8 cTab n BkJII0Y€eH pexXUM CTabUIN3allud CKOPOCTH
BkyitoueH  peXuM  CTabW/IM3alUMKd  CKOPOCTH  C
9 cTtnorp la
OrpaHUYeHHEM TOKa

dyHkuMa omnpefesisieT CKOPOCTb W TOYHOCTb CTAaOWJIM3aLMU WM OrpaHUYeHUs [
F18 | crabunuzanusa | pexxumoB F17<8 u orpanuyeHue Toka g F17=9

0 | O4Y€Hb Me/lJIEHHad | Camas MeJIEHHaA
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1 Me/JIeHHast MeasieHHasi cTabUIK3alusi, BbICOKask TOUHOCTD
2 cpeaHsist CpenHsisi cTabUIM3alHsl, Cpe/IHsIs TOUYHOCTh

3 ObIcTpast BricTpasi cTabuin3anusi, Hu3Kas TOYHOCTh

4 oueHb 6pIcTpasg | CaMas GbICTpas

F19

H. npegena U

OnpepensieT MUHMMa/IbHOE 3HaYeHHe HaNps)KeHUs1 Ha Harpy3Ke B peKHMe CTabuIu3anuu
HanpsbkeHusl. 3HaueHHe QYHKIMM He MOXKET MPeBbICUTDh 3HayeHHe ¢yHKuuu F20

F20

B. npefen U

OmnpezensieT MaKCHMaJlbHOe 3HAa4YyeHHWE HaNpsDKeHUsT Ha Harpy3ske B peXUMe
CTabWIM3alUU HANpsDKeHWs. 3HayeHWe QYHKIHUU He MOXEeT 6bITh MeHbllle 3HAaYyeHHUs
¢yHknuu F19

F21

H. npegeJ |

OnpezensieT MMHMMa/IbHOE 3HaueHUe TOKAa B Harpyske B peXUMe CTaOW/IM3alyM{ TOKa.
3HaueHUe QYHKIIMH He MOXKET NPEeBbICUTh 3HaYeHUe yHKIUU F22

F22

B. ipegeu |

OnpezessieT MaKCMMa/lbHOe 3HAaY€HWE TOKAa B Harpy3ke B peXUMe CTabUIM3alUM TOKa.
3HavyeHHe QYHKIIMU HE MOXKET MPEBBICUTh HOMHUHA/IbHBIN TOK BBIIPSIMUTEJISIA U HE MOXKET
OBbITb MeHbllle 3HaYyeHUs GyHKuuu F21

F23

TaxoreHepaTop

CDYHKL[I/IH onpegesdeT NOAKJJKYEH JIM TaXO0reHepaTop

3HaueHHe Hagnucob ITosicHeHue

COO6I_LLaET CHUCTeMe ylpaBJ€eHUA 0 Ha/JIUMYHNHU
TaxoreHepaTtopa. Ha I,ZLI/ICI'IJ'IEI‘/II BbIBOAWUTCA HHAWKaALUA
O60pOTOB BaJia ABUT'ATEJIA

0 BKJIIOYEH

CoobuaeT cucreMe ymnpaBJeHUsT 006 OTCYTCTBUE
TaxoreHepaTtopa. Ha gucnsee oTcyTCTByeT UHAMKALUS
060pOTOB BaJia IBUraTe s

1 OTKJIIOYEeH

F24

mV /06

3agaet BesmunHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA MCIOJb3YeTCsA [JIsI pacyeTa
BeJIMYMHBI 000POTOB B MWH BaJia JIBUTATEJI U OC/EAYIONEN ee MHAMKAILMU Ha JINCILIee

F25

TOPMOXEHHEe

CDYHKLII/IH oInpeneJdeT CIoco6 TOPMOXEHHUA

0 HET TOPMOXKEHHUE OTCYTCTBYET

JAHAaMHUYecKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pe3ucTopa K 0OMOTKaM fIKOpS B TeyeHHe
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs

1 JuHamuyeckoe T

JUHAMUYECKOEe  TOPMOXXEeHHe -  MOAKJ/IIYEeHHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  SIKOps);
TOPMOXXeHHEe 3aKaHYMBaeTCAd TOCJe JJOCTKEHUS

CKOPOCTHU BesinuuHbI oTceuku( F38)

2 AWHaMHU4YeCKoe n

F26

Ttopm

OyHKUMA ompejesiseT BpeMs TOPMOXXEHHS 3JIeKTpoJBUraTesis. /[Mama3oH 3HauYeHUH
¢yHknuu 0..25 cekyH ¢ marom 1 cek

F28

[HoM g

Onpe,qumeT 3Ha4YeHHe HOMHWHAJIBHOI'O TOKa HKOpHOFI 06MOTKU JJIEKTpOJABUTaTEJIA, IIPU
MpeBbINIEHHUE KOTOPOTO 3allyCKAETCA MAKCUMAJIbHO-TOKOBAA 3dIIUTA OT IEPETPY3KH

F29

IHoM B

OnpepesnsieT 3HaYeHHMe HOMHHA/JIbHOTO TOKa OOMOTKH BO30Yy»K/JeHUs 3J1eKTPOJiBUraTesd,
IIpU CHMXKEHUHM KOTOPOTO B JBAa U OoJiee pasa cpabaTbiBaeT 3alllMTa OT NMOTEPU MNOJA
BO30VK/leHHUsI

F30

UHoOM B

Onpe,qumeT 3Ha4YeHHe HOMHWHaAJILHOTO HallpAXeHHUud 06MOTKHU B036Y)K,£[8HI/IH
3JIEKTPOABUTATEJIA, IPU CHUXKEHHWHU KOTOPOTO B iBA U 6oJee pa3a Cpa6aTbIBaeT 3aljrTa OT
I[OTEepHU MMoJid B036y}K,£[6HI/IH

F31

H. Ipeaean

Onpe,qejmeT HWXXHIOK TpaHULy AWAlla30HA PEryjrupoBaHUA CKOPOCTH B PEXHUMaX
CTa6I/IJII/IBaI_lI/II/I CKOpPOCTH

F32

B. IIpeaeJs n

OnpeziesisieT BEPXHIOW TpaHMIy [AMala30Ha pEryJHpOBaHUST CKOPOCTH B pPeEXHUMaXx
CTabWJIM3aLMM CKOPOCTM W MaKCHMaJIbHYI BEJHUYHUHY OOOpPOTOB [ peXuMa
orpaHn4yeHust 06opotoB( F17=7) 1 cTabuJM3ally CKOPOCTH

F33

HOM. 060POThI

3a/laeT BeJIMYMHY HOMUHAJIbHBIX 060pOTOB JiBUraTessA OT 25 0 6250 06/MuH. OyHK1IMSA
He BJIMSIET Ha MPOLECC PeryJIUpOBaHUs CKOPOCTH; ee BeJMYMHA UCII0/Ib3YeTCs B KauyecTBe
HOMHMHaJIbHBIX 060p0TOB NHOM /1J151 JIaThl aHAJIOTOBOT'0 BbIBOJA

F34

k030 . I1

dyHKuMA 33JaeT 3HaYeHHe Ko3dPuIMeHTa NMPONOPLHUOHATBHOCTH OOpPAaTHOM CBSA3U OT
TaxoreHepatopa Kn gna pexuma crabunusanuu ckopoctd F17=8. BesnuuunHa Kn
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ycTaHaBJuBaeTcs B npefeax oT 1 g0 80; yame ucnonb3ywTcsa 3HadyeHus 10..40

3a/laeT KBaJ[paTUUHYI0 COCTABJISION[YI0 06paTHOU cBsA3U N0 ckopocTu KkB*(n3-nd)”"2, rae
KkB - 3HauyeHue F35, n3 - 3aaHHas ckopocTy, nd - pakTUyeckast CKopocTb. [IpuMeHsieTcs

F35 K03 d. n*n
JUIST peXXMMa CTabUJIM3allMd CKOPOCTH, HauboJiee 1esiecoo6pa3Ho Al HU3KUX 060pOTOB
JBUraTess
3ajlaeT cyMMapHOe COMPOTUBJIEHHE LIeMU 0OMOTKU SIKOPS U KabeJbHOU JIMHUU OT
peryjdrtopa [0 JBUraressd. JTa BeJIMYMHA MCIOJIb3YeTCd B  peXUuMax
F36 Rsa + Rkab CTAaOWJIM3AlMM WJU OrpaHUYeHHUs HanpsbkeHus Us [ pacyeTa MNajJeHUs
HallpsXKeHUA Ha aKTUBHBIX CONPOTUBJIEHUA C Lesblo IR KoMmeHcauuu 3TOro
nageHus. UsmenseTtcs c marom 0,01 Om ot 0 10 2,50 OMm( 250 = 2,5 Om)
F38 1 OTCEUKH OmnpezesisieT BeJWYUHY 3HadyeHHsT 060poToB oTcedkn oT 50 go 500 06/MuH, mocie
JIOCTHXKEHHUS KOTOPbIX 3aKaHUYMBAETCs IIMKJ TOpMOoKeHus( npu F25=2)
BkitoyaeT QyHKIMIO M3MepeHUs W NoAJepKaHUs HU3KUX obopoToB( n < 500
06/MuH) npu F17>7
F40 HU3KHE N 3HayeHUe Hapnuch [losicHeHUE
0 OTKJI pEXHUM OTKJIIOYEH
1 BKJI pEeXUM BKJIKYEH
F41 | npegen mus.n OnpegesisieT BepXHIOK I'PaHUIy AHana3oHa peryJMpoBaHUsA CKOPOCTH B peKUMax
ctabuausanuu ckopoctu( F17>7) 3navenus c marom 2 ot 0 o 500 06/MuH)
@yHKIIMA BKJIKYAET UK OTKIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | koHTpob a3 3HavyeHue Hagnuce ITosicHeHue
0 BKJI 3alyTa BKJIOYeHa
1 OTKJI 3alyTa OTKJII4YeHa
BKJIFOYAeT UJIM OTKJIIOYAET 3alUTY OT OTEPHU NOJIsI BO36YKIeHUs
F93 3amuTa BO36. 3HaueHHe Hagnucob
0 BKJI 3aniuTa BKAKYEeHa
1 OTKJI 3aluyTa OTKJ/II04YeHa
OnpegensieT ciocob U3MepeHUsi TOKAa 0OMOTKHU sIKops Is
3HaueHHe Hagnucob [TosicHeHuMe
0 narauk [+ u I :’I'OK 06MOT}$’I/I "HKOpH paBe"H OJIyCyMMe H3MepeHUi
nirocoBoro” ¥ "MuHycoBoro” gaTyukoB Isa = (I+ ul-)/2
F94 | HsmepeHue | Tok 06MOTKU SIKOpSI paBeH IOKa3aHHUSAM TIJIHOCOBOro”
1 JaTyuk [+
JaTyuka la=I+
Tok 06MOTKH SIKOPSI paBeH NMOKAa3aHUSAM "MUHYCOBOTr0”
2 JaTYyuK I-
Jatyvka Iag=1-
3 HET Tok 06MOTKHM SIKOps paBeH HyJI, Isi =0
Bkuiro4yaeT WM OTK/IOYAeT 3aIlUTY OT NOTEepU U3MEPEHUs HANpPSKEHUST OOMOTKHU SKOPS
Us
F95 3amuTta Usa 3HayeHUe Hagnucob
0 BKJI 3aniuTa BKAKYEHa
1 OTKJI 3aluTa OTKJ/II04YeHa
dyHKUMS HacTpauBaeT WM OTK/IOYAeT 3allUTy OT MNOTEepPH H3MepeHHs1 060pOTOB
JaBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HaueHHe Hagnucob [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzan>15% mocsie oKOHYaHMs JIABHOO MycKa
F96 3amuTa n
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
Uzan>25% nocjie oKOHYaHMS MJIABHOTO MyCKa
2 359 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzan>35% mocsie oKOHYaHMs JIABHOTO MycKa
3 OTKJI 3aluTa OTKJ/II04YeHa
F97 | miaBHbI X041 OrpaHUYMBaeT YCKOPEHUE, PEryJaupyeT IJIaBHOCTb H3MEHEHHSI CKOPOCTH BpaIeHHUs OT

HeorpanudyeHHoro( F97=0) no ouenb MegiieHHoro(F97=10)
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[losgcHeHUe
3HaueHUsT BceX MpOrpaMMHUpyeMbIXx QYHKLOUHA He
U3MeHseTCq
Bce  nporpamMmMmupyemble  QYHKIMM ~ NPUHHUMAIOT
3aBOJICKMe 3HaYeHUs. ITH 3Ha4eHUs PaBHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaueHue 3HaueHue
F1 0 F28 IHOM 51
F2 1 F29 2A
F3 0 F30 220B
F4 1 F31 0
F5 2 F32 2500
F98 | 3aBoa. HacTp. F11 10 F33 2500
F12 5 F34 20
F15 0 F35 0
F16 100 F38 120
F17 1 F40 0
F18 2 F41 500
F19 0 F92 0
F20 UHoM g F93 0
F21 0 F94 0
F22 IHOM g F95 0
F23 1 F96 0
F24 60 F97 2
F25 0 F99 1
F26 3 cek F100 3
F99 | RS-485 azpec OnpepensieT afipec ycrporctBa B ceTu RS-485, 3Hauenus ot 1 o0 247
OnpepesisieT CKOPOCTb Nepefiadyu JaHHbIX o ceTH RS-485
3HayeHue Haanuce
0 1200 6uTt/c
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6ut/c
7 57600 6ut/c
8 76800 6uT/c
9 115200 6ut/C
F102 kls + OnpepenseT K03$pOULMEHT Nepejayy N0 TOKY MeX/ly U3MepeHHbIM 3HaYeHHeM CUTHasla
F103 kls - C JlaTYMKa TOKa U MOKAa3aHUSIMHU TOKa Ha JucCIUiee Mo “mitocy” U “MUHYCYy’ SIKOPHOH
F104 kiB OOMOTKM M TOKa BO30yXK/JeHHS COOTBETCTBEHHO. Ha mnpeAanpusaTUXd H3rOTOBUTEJIE

0OBIYHO BhICTaBJIeHO 3HaYeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0 10 2,50

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe IJs1 BCeX PEXXHUMOB.

8. UnauKanusa JaHHBIX HA JUCIJIee

Pexxum

OTobpakaeMble JaHHbIE

['oTOBHOCTB

1-s ctpoka Hagnucek “IT'oToBHOCTB”

2-1 CTpOKa

BesnvuuHa 3apawuiero curHasa, Hanpumep, Us=27%,
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U3=250B, I3 = 66 A.

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

2-51 CTpOKa 3HavYeHHe QYHKILHMU U KpaTKoe NOosiCHEHUe

1-5 cTpoka BesimunHa 3a/]al01ero CUrHaua

2-1 CcTpoKa BesMunHa TOKa HArpysku OOMOTOK SKOps H
BO30YX/E€HUs, BbIXOJHble HaNpsHKeHWs O0OMOTOK AKOps H
BO30YXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Ua=100 B, Us=220 B, Is=3 A, Tp=45 C.

[1 - mocTossHHas cocTaBjsALAA TOKa OOMOTKUA sKops, Irms -
CpeAHeKBaZpaTU4Hasl COCTABJISAIOIAsA, SKBUBAJIEHTHAs IOCTOSIHHOU U
nlepeMeHHOM COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

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

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napaMmerpa. [lpu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMmeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe

PaboTa

9. Bo3MOKHbIe HeHCIIPaBHOCTH U CIIOCOOHI UX YCTPaHeHHUA
Bo3MoxHBIe HEMCIIPAaBHOCTH U CIIOCOOBI UX yCTPaHeHUs NPUBe/eHbl B Tabsune 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

Haanuce Ha IlosicHeHue
HWHAUKaATOpe

N Omu6Ku

YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs

Hanpﬂmeﬂne Ha npeo6pasoBaTenb Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHO HallpA>KeHH4, I[MPpaBHUJIbHOCTHU
MNOAKJIIOYEHHA

Om2 HeT CUJIOBOH ceTH!

C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6oJble 100 B

BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

Bo BpeMsi pa6oThl 6bl1 3apUKCHPOBAH MPOBAJ HANpPSKEHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJBLHOCThI0O  6oJiee  2-X  cekyHJ. JlanbHellllee TOBeJleHHE
npeo6pa3oBartesis onpejensiercs 3HadeHneM yHkuuu F3. Ecaun F3=0, To
YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHgb! “Ctomn”

npoBas

Om3
HanpsxkeHus!

TemmnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.

Bo3MoxHasg npu4MHA JencTBus

Ow4 neperpes! HewncnpageH BEHTUJIAATOD | Y6enuTbcsa B HUCIIPABHOCTU
OXJaXKJeHUs BEHTUJISITOpA

BaCOpeHbI BEHTHJIALLMOHHDBIE HpO‘{I/ICTI/ITb BEHTUJIAIIMOHHLBIE
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2KaJIIO3H

2KaJIKO3H OT IIbIJIKM U MyCOpa

[Ipeo6pasoBaTesb pa3MmelleH B
IJIOXO  BEHTWJIMPYEMOM  WJIHU
»KapKOM MecTe

Yb6enuThcsa, 4YTO  TeMIepaTtypa
OKpYKalollero BO3/lyxa He
npeBbimiaeT 40 C. YCcTaHOBUTb
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAY

[I1ater A2 u A5 He 06MEHHUBAIOTCA

npO‘-II/ICTI/ITb MEXIIJIaTHbIE

Ow5 watamul ZApyT C pYyTrOM JJaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPABUThb B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZe | [Ipo3BOHUTL BBIXOJ,
npeobpasoBaTeJis npeob6pasoBaTeJisi HA HaJM4Yue
KopoTkoe Mex(da3HOro KOpOTKOIro
Our7 3aMblKaHue! 3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
IpeBbIlIaeT HOMMHAJBHBIM TOK | Halps)KeHHe; yMEeHbUIUTb HArPy3Ky
ow10 Meperpyaka npeob6pasoBaTeis WU Ha Basly ABUTraTe/s, OTCTPOUTD
3JIeKTpPOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Hanpskenue WU ToK | [IpoBepUTH IPaBUJIBHOCTb YCTaBOK
BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
HeT moist 3Ha4YeHUU yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO36YXK/jeHUSA
Om1l1l BO3GYHIEHMS ¢yuknuamu F30 u F29 Ha 06pBIB U KOPOTKOE 3aMbIKaHHE.
[IpoBepUTH UCTPABHOCTDb JUOHOTO
MoOCTa, TpaHcopMaTopa U
nycKaTeJis
OpuH M3  JAaTYUMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs QYHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Om 12 Heuncrpaset pasa 6oJibllie Jpyroro HeUCIpaBHbIA JAaTYUK, HACTPOUTD
JaT4YMK ToKa Ia
NIOKa3aHMsA TOKa C JJaTYMKa WU
3aMEeHHUTbD ero
HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH Lienb U3MepeHUs],
Ow 13 HeT usMepenusi Usg | usmepenus Ug MIPOBEPUTD Pa3beM B ILJIaTe
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepeHUH,
Om 14 HeT U3MepPEeHUs n [IPOBEPUTH Pa3beM B IljIaTe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoXkHas NpUIUHA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTH MOCTyIJIEHWE KOMaH/bI
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

3HayeHHe CUTrHaJIa 3d/JldHUA HEe U3BMEHAETCAd UJIK paBHO 0

Bo3MoxHasg npu4MHaA JencTBus
HeT omm60k - >
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTb U
ynpaBJeHUsT WJW HUX HEBEPHOE | MPaBUJIbHOCTh NOJKJIIOUEHUS
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MNOoAKJ/JIIDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3HayeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “Pabota”, curHas ymnpaB/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalopAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkirounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OT>XaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipu paboTe mpeobpa3oBaTesib NEPUOJUYECKU “3aBHcaeT’, JJaHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN103/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBaJIOB B
nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIUEHUS JPYToro | OT Apyroi JUHUHU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

HpI/I noaadye HalpsAXeHHUudA  Ha

npeobpasoBaTejb Ha Harpyske

NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHza “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oToBHOCTD”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HAT'PY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4ecKoe 06CIyKMBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa
B ILIECTb MeCsLeB U BK/IOYaeT B ceb:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIUHEHUH, TOATS>KKa BUHTOBBIX COeJUHEHU;

B) ypaneHue NnblIU U rpsi3y;
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[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO peXMUMa.

11 MapkupoBKa npeoopa3soBaTeJi

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHUe npeobpa3oBaTeis;

B) 0603HaueHMe NUTAIOLIEr0 HANPSAXKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa npeo6pa3oBaTeJisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JepeBsIHHbIN
SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUE

13.1 llpeo6bpasoBaTesib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KapTOHHBIX KOpOOKaX WJIU
JlepeBSIHHBIX AIUKAX [PU CIeAYIOLUUX YCIOBUSIX:

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

B) oTHOCUTe/IbHAsA BJIAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U LeJIoYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHWe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TPC-460-220 ....cooiiiiiiiiiie e e e e 1T

PYKOBOZCTBO MO 3KCIIYATALMHU .eeervnveernrreersnreersseeennne 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 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
110JIb30BaTeJieM YCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIOZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PEMOHT UJIU 3aMeHY.

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

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 10 BUHE NOTPeOUTe .
e Ha npegoxpanurenu.
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e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBHUAX, UCIBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHUS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MNpPeJNpUITHU

WU3TrOTOBUTEJIA.

15.5 B ciydyae Heo6X0AMMOCTU FapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU

MOXKHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

TPC-460-220
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PrucyHok Al CxeMa noJK/I04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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= i L
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b ‘43 -
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l? e | N Ay o Yo 1

Tab6sauua b1 'abapuTHbIe M IPUCOEAUHUTENbHbIE pa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-460-220-40-13 360 390 414 560 525 | 174 | Boatel M8 16
TPC-460-220-80-13 360 390 414 560 525 | 174 | Boartei M8 18
TPC-460-220-125-13 480 516 546 720 680 | 194 | Boatet M10 24
TPC-460-220-160-13 480 516 546 720 680 | 194 | Boatet M10 26
TPC-460-220-200-13 480 516 546 720 680 | 194 | Boatet M10 28
TPC-460-220-250-22 560 602 638 840 790 | 194 | Boatet M12 33
TPC-460-220-315-22 560 602 638 840 790 | 194 | Boatet M12 37
TPC-460-220-400-22 660 702 738 940 890 | 222 | Boatel M12 48
TPC-460-220-500-35 760 802 838 1000 | 950 | 222 | Boatet M12 50
TPC-460-220-630-35 760 802 838 1000 | 950 | 222 | Boatsl M12 55
TPC-460-220-800-50 760 802 838 1000 | 950 | 222 | Boatsl M12 60

TPC-460-220-1000-50* 760 802 838 1300 | 1250 | 282 | Boatei M12 72
TPC-460-220-1250-50* 760 802 838 1300 | 1250 | 282 | Boatet M12 75
TPC-460-220-1600-50* 760 802 838 1300 | 1250 | 282 | Boatet M12 85
TPC-460-220-2000-50 HanosbHbi# mkad 1800x1000x600 150
TPC-460-220-2500-50 HanosabHbli mikad 2000x1200x600 210
TPC-460-220-3200-50 HanosabHbli mikad 2000x1200x600 220

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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