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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NIOCTOSIHHOTO TOKA, UMeHyeMoro faJee o Tekcty “TPC-PB-460-220-A”, “npeo6pa3oBaTesib’ UJIU
“ycTpoiicTBo”.

1. Ha3HauyeHUe

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

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

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

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

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

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

A) ctanpapTHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

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

Beibop curHazsa ymnpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJISEeTCS MyTeM
NpOrpaMMHUPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA
yCTPOUCTBOM. Bce 3amporpaMMupoBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

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

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

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

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hasimyne KHONKY aBapUMUHOTO OTKJIKOY€EeHUS Ja
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Jla
BBIKJIKOYaTeJIs
PeBepc Het
TopMoxkeHe JlnHaMuyeckoe( TpebyeTcs TOPMO3HOU
pesucTop)
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTaHUE /11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTes /14
NUTaHUA 0OMOTKH KOS

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

HomuHanpHbBIN TOK NpeobpasoBaTes AJs
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS

13,22,35,50,80 A

Peryaupyrouiyii ajieMeHT

Tupucrtop

Croco6 crabun3alnuy 4acTOThI BpallleHus

110 06paTHOM CBSI3M OT TaXOTeHEPATOopa, 1o
obpaTtHoi I/IC aBuraTessi( A1 paBHOMEPHOU
HarpysKHu)

MuHHMaIbHasA cTabUIN3UpyeMast 4acToTa
BpallleHHus1( 10 CUTHaJy OT TaxoreHpaTopa)

30 06/MuH

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

0,2-5% B 3aBUCUMOCTH OT K03pduLHeHTa
06paTHOH CBSI3M M0 CKOPOCTH OT

50 90% oT HOMUMHAJIbHOU TaxoreHepaTtopa
Bpems cTabuinsany CKOPOCTH PU CKayKe 02 cex
HanpsPKeHUs CeTH UM Harpy3ku Ha 10% ’
Tun cucteMsbl ynpasJeHUs MukponpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIM pe3UCTOp, KHOIIKU aHeJu
yIpaBJIeHUdA
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0-10 B / 20 kOm
Bxoj ynpaB/ieHUs / BXOJHO€E CONPOTUBJIEHHE 0-20 MA /91 OMm
4-20 MA / 91 OMm
[1J1aBHBIN NYCK U OCTAHOB 0..25 cek
MHanKanus H{H,LLKO-KpHCTammtjeCKm‘/’I VHJUKaTop 32-
CUMBOJIBHBIH, 3 CBETOAUOAA
2 [IporpamMmupyembix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
3aluTa: KOpOTKOe 3aMblKaHUE Ha BBIXOZe JJIeKTpOHHAad 3allUTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3aluyTa: neperpeB TUPUCTOPOB Jat4yuk temnepatypsl 80 C
3aniuTa: noteps ¢a3bl UM “caunaHue” gpas JJIeKTpOHHasi
3auidTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIee [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
CpeJHEKBaJJpaTHYHOEe 3HaUYEeHUe) 2 MUH
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIIMTYAHOE 3HAaYEeHUeE)
TouyHOCTB NOAAEPKAaHUSA BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHus
BpeMs cTabuim3zanuu BbIXOJHOTO
Halps>KeHHUS NIPU CKa4yKe HalpsKeHUs CeTH Ha 2.3 cek
10% B pexkrMMe CTabUJIM3aL UK HallPsSKEHUs
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHy U TE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 koHJieHcaTa ( cyxoe NOMelleHHe)
Usonanus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yOpaBJASUMMU LEeNIMU
PexxuM paboThl JauTtenbubil, [I1B =100%
CpoK 3KcIJyaTalnuu He meHee 10 sieT
['apaHTHUda 12 mecs1eB
HuTtepdeiic RS-485, npotokos ModBus RTU onIus, TpedbyeTcs Ao1. niaTta RS-485

Jns1 paboThl npeobpasoBaTesiss HEOOXOAUMO JABa HanpspkeHUsA. OHO HanpsiKeHUe yepe3
TUPUCTOPBI BBINPAMJISAETCI U KOMMYTHUDPYeTCS Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM
HanpspKeHWeM; Apyroe HalpshKeHHe UCNOJIb3yeTcs A/ MUTaHUS CUCTeMbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIIOMOraTeJ/bHbIM. BcrioMoraTesibHOe HanpsikeHUe PeKOMEH/IYeTCsl 0AaBaTh OT
JIMHUH C “4UCTBIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHHUKH CUJIBHBIX
IIOMeX, TaKHe KaK CBapOYyHble aNnnapaThl, 3JIeKTPOJBUTATENH U T.J.

2.2 [Ipeo6pa3oBaTe b peiHAa3HAYEH AJI5 IKCIJIyaTallMy B CIeAYIOLMX YCAOBUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS €3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHcaluU
BJIary;
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[') atmocdepHoe faBieHue ot 84 o 106,7 klla;

1) mecto pacnosioxkeHus o0 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/ieMCTBUSA NPSAMBIX COJTHEYHBIX JIydyel U APYrUX UCTOYHUKOB HarpeBa;
2K) oTcyTcTBHE BUOpanu U yAApOB.

3. YcTpoiicTBO ¥ IPUHLUI AEWCTBUA

3.1 BHyTpeHHee YCTPOMCTBO.
BHemHu# BUA npeobpa3oBaTesis NpeAcTaB/eH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

C nmpaBoil CTOPOHBI pa3MelleHa MaHeJb YIpaBJeHUS U OpraHbl yHnpaBjeHUs MUTAaHUEM
0OMOTKHM BO30YXJAeHHs, mocepeiiHe IIKada - MaHeJNb yIpaBJeHUs W OpPraHbl yIpaBJIeHUS
NHUTAaHUEM SKOPS.

Ha nnieBbIX NaHe X pa3MellaloTcs 3JeMeHThbl UHAUKAL WU U yIpaBJeHHUs:

A) cBeToauon “PaboTa”;

B) cBeToguon “ABapus”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KPUCTAINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) pyuyka BCTpOEHHOTO IepeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUIHOTrO OCTaHOBA.

BHyTpu mikada pasmenawTcs:

A) knemMmHukH XT1-XT4;

B) TupucTopHble MOAYyJIY;

B) pazuaTopbl OXJIaXKAeHUs;

[) myaThl cucTeM ynpaBJ/ieHUs;

/1) aBTOMaTHU4YecKuM BbikaoYaTe b QF1;
E) naTyuku Toka
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2K) BeHTU/IATOPBI OXJTAXKAEHUS

Ha 6okoBo# naHesy mkada HaXOAUTCS KieMMa 3a3eMJIEHUS.

B kadecTBe pery/JMpymollero sjJeMeHTa B YCTPOWCTBe HCIOJIb3YyOTCS THUPUCTOPHBIE
MOAYJH, KaXKAbld M3 KOTOPBIX COAEPKHUT MO JBa TupucTopa. CHUIOBOe HamNpshDKeHUe
NOJKJIOUaeTcsd K KiaeMMHOH koJsogke XT1. Ha siMueBod mnaHesn pasMelljeHbl 3J€MeHThI
MH/JMKAlMY U yIipaBJeHUs. BHelllHue poBoja U Kabesu [/ NOAK/II0UYEeHUs] HapsXKeHUs CeTH,
Harpysky W Liernei ynpaBjeHUsl BBOJATCS B IIKad ¢ HIKHeH cTopoHbl. llenu ynpaBJyieHus u
CUTHaJIN3allM1 NOAKJII0YAIOTCA K KJ1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTaX ynpaBJeHus.

PexkMMBbl paboTBhlL.
[Ipeo6pa3oBaTesib B JI060M MOMEHT HAaxOAUTCA B OJAHOM M3 PEXHUMOB pabOThl. ITHU
pEeXUMBbI IepevucieHbl B Tabaule 3.1.

Tab6sinna 3.1 PexxuMbl paboThl Npeobpa3oBaTelist

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pa6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPH TNOCTYIUVIEHUU KOTOPBIX MepexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHus

B 3toT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsAloLAe
MMIYJIbChl, HA Harpy3ke NPUCYTCTByeT HampshkeHue. Ha uHJMKaToOpe
O0TOOpakaeTCsl TeKyllee 3HaUeHWe CUTHaJsa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss KoMaHAabl “Cton” ycCTPOMCTBO
epexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B aToT pexxum [Ipeo6pa3oBaTesib NEPEXOAUT MPU PETUCTPALIUU KAKOU-
J160 aBapUHWHON CUTyaluu. MMMyJsbCcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 40 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [Ipeobpa3oBaTesib  MOXeT
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/Jja aBapUUHOMN CUTYal[MU U 3alPOrPaMMUPOBAHHbBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y NMOSICHSIOIAs HAAIUCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUH NPOTpPaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolpoieccopa. YTobbl
NeperTH B 3TOT PEXUM, HaZl0 B pexxuMe “ToTOBHOCTBH” HaXKaTb KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ymnpaBJjieHUsi( Korja Ha JAuUCILIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUE TEKYILeN MO/Jiesid Tpeobpa3oBaTesis).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MojAa4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHUBHOE HCOOJIHEHHUE.

KoHcTpykTuBHO [Ipeo6pa3oBaTesib BBINIOJHEH B BHJle METaJJIMYECKOTO HABECHOrO HWJIU
HanoJsibHOro mkada. Ha nepegHell maHesu HMEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

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

BbIKJIIO4YaTeab QF2

Csetoauop “Pabora”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllue [JaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTOop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KeHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BbpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsKeHUs MpHU
OTKJI0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 Ha3znayeHue KJeMM KJIeMMHbIX Kosoaok XT1-XT4, X1, X4 npuBejieHO B Tabsuie 3.3.
KnemMHuble kosoaku X1 v X4 pa3MelatoTcd Ha Iji1aTe yrupaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 +Us Jisi coeHeHUs ¢ 06MOTKOM sikopsi( Beixoa “mutoc”)

XT1 2 - Usa Jnsi coennHeHus c o6MoTKo# sikops( Beixon “mMunyc”)

XT2 1 +UB Jns coenuHeHus c 06MoTKOM Bo36yxaeHusi( Boixog “nutoc”)

XT2 2 -UB st coeimHeHMsI ¢ 06MOTKOM Bo36yxaeHuUs( Boixona “Munyc”)

XT3 1 Tr+ J1d noAKJ/I0YeHUs TaxoreHepaTopa

XT3 2 TI- 11 noK/I0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsxenue 3 B 1151 noAK/II04eHNS BHEIIHETO TIepeMeHHOTr 0
pesucropa

X1 2 Uynp | [lnsg nojgayu aHasorosoro curdasza 0.10 B

X1 3 lynp Jlnst nomauum aHasoroBoro curtasa 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6uiuii /11 aHAJIOTOBOT0 CUTHAJIa YIIPaBJIEHUS

X1 6 Ay Jl1d mojga4y cCUrHasia AMCTaHIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun
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HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-ro NporpaMMupyeMoro
X4 1 HP P1 peste
X4 2 06yt | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
P1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJse
HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-T0 IPOrpaMMUpPyeMOro
X4 4 HP P2 peste
X4 5 06yt | O6IMHA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro
peJse
HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-T0 IPOrpaMMUpPyeMOro
X4 7 HP P3 peste
X4 3 O6muit | O6IMHA KOHTAKT 3-T0 MPOTPaMMUPYEMOTO peJie
P3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

Pene 3, pa3MelleHHOe Ha IJiaTe YIIpaBJI€EHHWA BbIIIPAMUATEA 0OMOTKH BO36y}KﬂeHI/IH,
SaAEﬁCTBOBaHO AJ1d IoJa4Yu CMI'HaJia 6JIOKI/IpOBKI/I IIpHn 1nmoTepe 1moJid BO36y)K,£L€HI/IH.

3.5 Br160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, MM AMCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJieHus.

COOTBETCTBEHHO, HaXxOXKJeHHUE PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03HavyaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ymnpaBJieHHSl OCYLeCTBJISETCS
nporpaMmMupoBaHueM GyHKuuU F1( cM. myHKT 7).

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
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHasa 3ajlaHusl oTobpakaeTcs
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Ha JUCIlJIee B MPOLeHTaX OT MAaKCHMaJIbHOTO, BOJIbTAX WU aMnepax, Hanpumep Usz=70%, U3=50
B, 13=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”
[Ipeo6pasoBaTesib nepexoAUT 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
MHAMLUPYeETC cooblieHrne 06 ounbke. B TakoM nosioxeHuu [IpeobpasoBaTesib 3a6J1I0KUPOBaH
Y Ha Harpyske HeT HamnpsikeHus. YToObl ero pa36JIoKUPOBaTh, HY>KHO MoJaTh koMaHay “Ctom”,
nocJjie yero [Ipeo6pasoBaTesib nepeiieT B pexxuM “'0OTOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

Hanps:xeHwe ceTu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrPaAMMUPYEMOr0 peJie

Ha ksieMMHy10 KooKy X4 mJ1aThl yIpaBJeHUs BBINIPSMUTENS 0OMOTKHU SIKOPS BbIBE/|€HbI
KOHTAKTbI IPOrpaMMHpyeMbIxX pesie. B 3aBucUMOCTH OT 3HaYeHUs GYHKIUN F4-F6( cM. NyHKT
7) pejie MOTYT ObITb HEAKTUBHBIMU WUJIM BBINOJHATH QYHKIMUIO CUTHAJM3aTOpa CAEAYIOLIUX
COOBITUH:

A) [Ipeo6pasoBaTesib HAXOAUTCSA B pexkruMe “'OTOBHOCTD;

b) Ilpeob6pa3oBaTesib HaX04UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3zoBaTesib HAXOAUTCS B pexxuMe “ABapus’”.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.
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Pesie 3, pasMelleHHoe Ha mJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMiCTBOBAHO JJ15 [10JJa4U CUTHaJIa 6JIOKMPOBKU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[IpuMeHeHUe (YHKLUUN MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIOT NpPeJoTBPaTUTh
CKAYKHU HaNpsiPKeHUsl CeTH, 00yCJI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3kKu, a TaKXkKe
YMEHBbIIUTh MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIIOYEHUS 33Jjlal0TCS B Ipeiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHku F11 u F12 ( cM. nyHKT 7).

3.10 Hu>kHUW ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHuUs
HwxHul U BepxXHUM TMpefesibl peEryJUpoBaHUSI COOTBETCTBYIOT MHUHHUMAJbHOMY U

MaKCHMaJIbHOMYy 3HAa4eHUIO0 YNPaBJAILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYe€HUW MO3BOJISET
YCTAaHOBUTb T'PaHMILbl JMalla30Ha, B KOTOPOM Oy/eT BECTHUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpsPKeHUs1 B MPOIEeHTaX OT HOMHUHaJIbHOro. Eciv yCcTaHOBUTH 3HAYeHHUE [Jisi HUKHETO
npegesa paBHbIM 0%, a a1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCMMaJIbHOT 0.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3a/jlaHve 3HaYeHUW HUXKHET0 U BEPXHEro NpeJiesioB peryJupoBaHus Jist $a3oBOro MeTo/a
oCylecTBJsIeTcs nporpaMmMmupoBaHveM ¢yHkiui F15 u F16; ( cM. nyHKT 7). C MOMOIIbIO
¢yHk1Mu F16 MOXXHO OrpaHUYUTh BBIXOJHOE HANPSHXKEHUE PETYJISITOPA BO BCEX PEXKUMAaX.

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXUMe OrpaHUYeHUs] TOKA, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS M03BOJISIET
TOYHO OTpaHHWYMBATb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYaeTCcd M OTKJIIOYaeTcd IporpaMMHUpoBaHMeM ycraBku F17=1, a BeJIMYMHA
MaKCHMMaJIbHOTO TOKa 3aiaeTcs ycTaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsAoLled Toka Akopsa Id(
He cpeJiHeKBaJipaTU4HOe Irms).

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaThb B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpS Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy Toka — 2% OT HOMMHAJIBHOI'O TOKA PeryJsTopa, BpeMs cTabun3alMy TOKa NIpU
CKauKe ceTeBOro HanpsbkeHud Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCAd U OTKJ/IOYAETCHA NPOrPpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCsl BeJIMYMHA NOCTOSIHHOW cOCTaBJIsIoed Toka fAkops Is(
He cpeJlHEKBaZpaTU4iHOe Irms).

3.13 PexKUM OorpaHUYeHrs 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).
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Jlnsi Gojiee TOYHOTO OTpaHUYEHHUs] HANPSDKEHUs CAYKUAT PyHKuuu F36, ¢ momolibio
KOTOpOU 3a/laeTCsl BeJIMYMHA aKTUBHOT'O CONPOTUBJIEHUSI KaGeJIbHOU JIMHUU U 0OMOTKH SIKOPS.
C moMouipl0 3THUX JAHHBIX TMPOU3BOAUTCS BbIYMCJIEHHE BeJUYUHbI HanpskeHus IR
KOMIIEHCAI[UM MaieHUsl HalpshKeHUsT:

Ur =Irms *(Rk + Rsa), rae

Irms - cpeJHeKBaJjpaTUYHOEe 3HAuYeHHe TOKa, Rk+Rd - cymMMapHOe CONMpOTHBJIEHHE
KabeJIbHOM JIMHUM U 0OMOTKH sikopsi. CHcTeMa ynpaBJIeHHUS PETyJsATOpa BbIYUCISET BEJTUUUHY
UIR ¥ KOPPEKTHUPYET BbIXOJHOE HAINPSHXKEHUE C €€ YIYETOM.

3.14 PexxyM CTabuWJIM3allMM HaNpPsHKEeHUs, CTabUAM3alusd CKOPOCTU 1o ob6paTHoit I/IC
ABUTaTeJd

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CUCTeMa ylNpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPS Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3aLUM HanpsKeHUs - 2% OT HOMMUHAJIBHOTO HAINpsKeHUsl CeTH, BpeMs
CcTabuJM3alMyd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcs B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd M OTKI/IOYAETCS
nporpaMMuMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MHHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpspKeHU# 3ajaetcsa yctaBkaMu F19 1 F20( cM. nyHKT 7).

s 6osiee TOUHOM CTAOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HAaUYeHUEe QYHKIUU
F36, 3apatoiell cyMMapHOe CONPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTes U
00MOTKH AKOpsA. UMes 3TH JJaHHble peryasaTop BelUUC/sAeT 3HayeHUe IR koMneHcanuu najeHus
HalpshKeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JieKTponpuBOJa HU3BECTHO, YTO
CKOpOCTb BpallleHUA BaJsla ABUTaTeJ/Isd BBIYUCIAETCH:

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

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOk 06MOTKHU siIKOpsl, RA — conpoTrB/eHne
00MOTKM fiIKOpS, K — KOHCTPYKTUBHBIA KO3QduULMeHT. U3 3TOro ypaBHeHUSI BHUAHO, YTO €CJIU
IPOM3BECTH KOMIIEHCALUI0 MaJleHUusl HalpshKeHWs Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
J100aBJIATH K K HallpsKEHUI0 sIKops BeJMYUHY [9*R9, To dopmysia npuobpeTeT BUA:

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

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEXKUM CTAOUIM3aLMK HANpsHKeHUsl M 3a/aB BeJU4uHy F36,
TEOpeTUYEeCKH MOXKHO CTabU/IM3UMpPOBATh YaCTOTy BpallleHUs Bajla TMpPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuauzanued no obpatHoul 3/C aBuraress.
[IpakTUYeCcKH e TaKoH MeTo/ CTabuIn3alyu UMeeT MeHblllee ObICTPOJeNCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEPaTOpa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJ1s pABHOMEPHOM Harpy3KH, NoKasblBasg TOUHOCTb 1-5%.

3.15 PexxyM cTaOUIM3alMU TOKA C OTPaHUYEHHEM HaOPSXKeHUT

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOWUJM3AIMM TOKA C OJHOBpPEMEHHBIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTUYECKU H3MEeHseT
ynpasJisiioliilee BO3JENCTBHE HAa THPUCTOPbI TAaKHM 00pa3oM, 4YTOObl MOAJEpPKHUBATb TOK
OOMOTKHM SIKOpS Ha 3aJlaHHOM YpOBHe, OJHOBPEMEHHO C 3TUM He JOMNycKas MpeBbllIeHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/jaHUsi oTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
OyHKIMS BK/IOYAETCAd W OTKI/OYAETC MporpaMMHpoBaHUeM ycTaBku F17=5, BeJIMYHMHA
MUHMMaJbHOTO U MaKCUMaJIbHOTO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, makcuMasibHas
BeJIMUMHA HanpsikeHUs - pyHkuuend F19( cM. nyHKT 7).
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B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA MOCTOSSHHOW COCTaBJAOLIEeN Toka sskops [s(
He cpefHekBajapaTuyHoe Irms). [Ilpy orpaHWyeHUN HaNpsKEHUs YYUTHIBAETCS aKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuei F36.

3.16 PexxuM cTabUIM3aIMY HANPSXKEeHWS C OTPaHUYeHUEeM TOKa

[IpeobpasoBaTesb MoOXKeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMAa YIpaBJeHHUs aBTOMAaTUYECKU
M3MeHseT ynpaBJsiiollee BO3J,eCTBMe HA TUPUCTOPBI TaKUM 06pa3oM, YTOOBI MO/ lepP>KUBATh
HanpsPKeHWe Ha OOMOTKe SIKOpSl Ha 33JlaHHOM YpPOBHeE, OJJHOBPEMEHHO C 3TUM He JlomycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHrHaJ 3aJjaHus 0ToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAeTCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MUHHMaJIbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYUHA ToKa — GyHKIMed F22( cM. myHKT 7).

3amaB BesMuuHOU F36 compoTuB/eHHSI 0OMOTKH SIKOpS M KabeJbHOW JIMHUU, B 3TOM
peXuMe MO>KHO J0OUThCS CTabWUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)

B 3ToM pexuMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsiiolied Toka skops Is(
He cpeJiHEKBaJipaTU4yHOe Irms).

3.17 PexxuM orpaHuyeHUd CKOPOCTHU

[Ipeobpa3oBaTesb MOXeT paboTaTb B peXHUMe OTrpaHUYEeHUsT CKOPOCTH, B KOTOpPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YACTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HayeHUe. DyHK1us
BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BelMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3aIMU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
GyHKIMM 0OpaTHOM CBSA3M OT TaxoreHepaTopa, YCTAaHOBJIEHHOTO Ha BaJ ABurartess. CUrHau
3a/laHusl Ha JMcIlJIee oToGpa)kaeTcsl B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HumxxHu#
Y BEPXHUU NpeJies peryJUpoBKU 060poTOB 3agaeTcsa GyHkuusamMU F31 u F32( cMm. nyHKT 7).

JlJ1s1 IpaBUJIbHOM paboThl U MHAUKALMU B peXKUMax CTabUIM3al U CKOPOCTH HEO6X0AMMO:

- aKTUBHUPOBaTb HHJMKALUIO 0OOPOTOB Ha JHCIJIee, AJs 4Yero HYXXHO YCTAaHOBUTb
3HaueHue F23=0;

- ¢yHkuueil F24 ycTaHOBUTb KOppeKTHOe 3HayeHUe 4ucaa MB/06, cooTBeTcTBylollee
KOHKPeTHOMY TaxoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AuanasoH JJis CMrHasa c TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wan 0.30 B. Jluanason 0.30 B pekoMeHAyeTcsl yCTaHaBJIWBaThb [Jisi HHU3KOrO
YPOBHS CUTHAaJIa ¢ TaxoreHepartopa. CjiefyeT y4ecTb, YTO BbiOpaB Auana3oH 0..30 B, Hy>kHO ObITb
YBEpPEeHHBbIM, UTO CUTHaJ 06paTHOM CBsA3M He npeBblicuT 30 B, nHaue nponsoieT HachbllleHHe
CUTHaJ/Ia U CUCTeMa yNpaBJIeHUs MOXeT BblaTbh MaKCUMaJIbHOe HallPsSXKeHHWe Ha BbIXOJe, Iocje
4yero BaJl BUraTesid NOJYYUT MAaKCUMaJIbHYI0 CKOPOCTb BpalleHUs.

PexxuM cTabunvsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HauyeHUe paBHOoe 8). B 3TOoM pexuMe peryjgsaTop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOPOCTH OT TaxOreHepaTopa M CPaBHUBAET C 3aJlaHHeM; IPU 3TOM BeJIMYMHA YIIPaBJAIILETo
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCS KAaK pasHULA MeX/y 3aJaHHOW U (aKTUYeCKOU
CKOPOCTBIO( BeJIMUMHA PAcCOIIacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
Kn. U3 aToro npuHuuna cieayet, 4To ¢pakTU4ecKass CKOPOCTb OyZeT BCcerja HEMHOI'O MeHblle
3a/IJaHHOM, MOTOMY UYTO Pa3HOCTb paccoryiacoBaHus( cTaTU4ecKas OIIMOKA) He MOXKET ObITh
PaBHOM HYJIIO.
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Koadpouuuent nponopyuoHanbHoctu Kn 3aaetca pynkuueit F34. Bearnuuna Kn 3agaetca
B npejgesax oT 1 go 50, 3aBojAckas yctaBka paBHa 10. Yem 6Gosbiie koadpdunuent Km, Tem
cTabuJibHee CKOPOCTb BpallleHUs U XKeCTye MeXaHHYecKasl XapaKTepUCTHUKa 3JIeKTPOABUTaTe s,
[Ipu Kn=1 cTabuinsanus CKOpocTH NPaKTUUYECKH OTCYTCTBYET, MEXaHHUYEeCKasl XapaKTepUCTHKA
MaKCMMaJIbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
30. YpesmepHo BbICOKMH K03dduuueHT Kn MoxxeT npuBecTHM K HeCTabUJIbHOW paboTe
JIBUTATEJIS.

F34=20
F34=10

F34=5

F34=1

p M, H*M

Pucynoxk 3.3 Mexannueckas XxapaKTepUCTHKA B 3aBUCUMOCTH OT BelnM4nHA Ko dunuenta F34

Tak ke g 3TOro pexuMa HMeeTCs BO3MOXHOCTb HACTPOMKHU WHTErpajJbHOU U
IuddepeHIHaTbHON COCTABJISIOINIEN.

MHTerpasbHasd  cocTaBjdwllasg — NpeJjHasHadyeHAa  JJigd  TNOBBIIUEHUS  TOYHOCTHU
peryJiMpoBaHusi M KOMIIEHCAallUM Pa3HOCTH paccorsiacoBaHud. /Jlnsg 3Toro umMeercda [iBe
HacTpoulku: F42 - ko3dpoduuMeHT HHTerpasibHOM cocTaBasgwuied u F43 - penbra A
VHTEerpajbHOU  COCTABJIAAIOLLEN. BesuunHa pgesnbra  F43  onpepensieT  BeJIMYUMHY
paccorjiacoBaHus( CTaTU4YeCKyl OIIMOKY), K KOTOpPOH OyAeT CTPEMHUTbCA YCTPOWCTBO,
HanpuMmep, 100 06/mMuH. EciM ycTaHOBUTH 3TO 3HaueHUWe paBHOe HYJIIO, TO U BeJUYHHA
paccorsacoBaHus OyeT paBHOM HYJII0O U CKOPOCTb BpallleHUsl OyAeT CTpeMUThCA K 3aJaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCKyl OIIMOKy, 4yeM OoJsbiie F42, Tem 3TO OyAeT NpoucxoAuTb ObicTpee. Ilpu
HeO0OOCHOBAaHHO BbICOKOM 3HauyeHUU F42 MoxeT mosiBUTbCA KoJiebaTenbHOCTb. [lpu F42=0
MHTerpaJ/ibHas COCTaBJAIILAsA HeaKTHBHA.
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n, 06/MuH

» M, H*Mm

PucyHok 3.4 BausiHie UHTerpajbHOM COCTABJAILEN HAa CTAOUIM3AIMI0 CKOPOCTH

JAuddepeHyanbHas cocTaBasoLas NpeJHa3HadyeHa JJisl pe3Koro U3MeHeHUsl BbIXOJHOTO
HanpsKeHUs YCTPOMCTBA NPU CKAaYKOOOpPAa3HOM M3MEHEHHUM Harpy3kKu Ha BaJly U CKOPOCTH
BpalleHuss ABuraTtesns. He pekoMeHJyeTcsd NOAKJAIOYATb 3Ty OGYHKIHI0O 6e3 peasbHOU
HeoOxoauMOCTH. PYHKIMS HacTpauBaeTcsa Koapodunuentamu F44 u F45. Beninuuna genbta F45
onpejiesisieT NPU KaKOM CHMXKEHHMHM CKOPOCTM HauyHeT JelcTBoBaTb AuddepeHiyanbHas
cocrasJsswouas. Hanpumep, ecnu 3aano F45=100 06/MuH u ckopocTb 3aZaHus n3=500 06/MuH,
To AuddepeHnHaNbHasA COCTaBAAWLAA OyAeT aKTUBUPYeTCS TOJBKO NPU MpoBaje CKOPOCTH
Huke 3HayeHUus 500-100= 400 o6/mMuH. Eciu xe Ha060pOT UAET pe3KUi cOpoC HAarpy3kd U
IO/ICKOK CKOPOCTH BpauleHUs, To AuddepeHIMasbHasi COCTABJAAKILAS PeE3KO yMeHbIIAET
BBIXO/IHO€ HamnpsikeHHe NMpU n>n3. COOTBETCTBEHHO B 3TOM IIpMMepe NPU CKOPOCTH N, paBHOE
500 06/MuH >n>400 06/MuH auddepeHHasbHAsA COCTaBJSAWIAS paboTaTb OHAa He OyJeT.
Koadounuent F45 onpefenseT pe3kocTb CKauka BbBIXOJHOI'O HaNpsKeHUs, 4eM KO3IPOUIMEHT
F45 Bblllle, TeM Y BBIXO/JHOE HANPsiXKEHUE pe3ye MEHSETCS.

dnsa  pevictBus auddepeHUUaNbHON COCTaBJSAOILEE HEOOXOJUMO YCTaHABJIMBAThb
IJIaBHOCTh XoAa ¢yHkuMio F97=0, uHaye N/JIaBHOCTM MHaye BbIXOJHOe HaNpshKeHUe OyzeM
MEHSATbCS He CKauKOM, a MJIaBHO, YTO CUJIbHO CHWXKaeT 3QPeKTUBHOCTb 3TOU PyHKUUU. Takxke
JelictBue fuddepeHLMaIbHON cocTaBaAwLEeNd OyeT ciabee BoIpaxeHo, ecau cTtouT F18=0 nau
F18=1 -oyeHb MeJJIleHHO WJM MeJJIEHHO, YTO CBfI3aHO C 06oJiee MeJJIeHHbIM H3MepeHHeM
CKOPOCTH.

B psaje ciydyaeB MOeT OBbITb lieJ1eCOOOPa3HbIM OTPAaHUYUTb BBIXOJHOE HaNpshKeHUe
byHkuuel F16 /s npejoTBpalleHUsI Ype3MEPHbIX PbIBKOB U YCUJIUHM Ha BaJsly JBUTATEJIS.
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n, o6/MuH

Tonbko nponopumnoHanbHas
cocCTaBndowas

lMponopunoHanbHasa n HTerpanbHas
CcocTasnsatwouimne

\ / /\ lMponopunoHanbHasa n
anddepeHumanbHasa cocTaBnsaoLwmne

MponopumnoHansHas, nHTerparnsHas u
andpdbepeHumanbHas coctaensaioLme

Harpy3ska Ha
Bany

A B

» T, cek

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

3.19 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHUEM TOKA AKOPS

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

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

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

3.20 YcTaHOBKA CKOPOCTHU OrPAHUYEHUd U CTAOUNIU3AUU

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

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

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

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

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

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

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

TOPMO>XeHHUSI HeOOXO0JUMO yCTaHaBJMBaTb MUHHUMa/bHOe 3HayeHUe BpeMeHU GyHKUMU F12
IIJIABHOTO OCTaHOBA. JJJIMTe/IbHOCTb TOPMOKeHUsI orpaHuyeHa 25-30 ceKyH/ BO BCeX peXxUMax.

Croco6 TopMOKeHUsI 3aBUCUT OT 3HAYEHUS OT 3HaueHUs QyHKuuu F25:

- F25=0 - HeT TOpMO>KeHUs, BaJl ABUTaTe/b OCTAaHABJIUBAETCS CBOOOAHBIM BbI6ErOM;

- F25=1 - funaMuyeckoe TopMokeHHe B QYHKLIMM BpeEMEHHU, TO €CTh IyTeM MO K/II0YeHNs
00ecTO4YeHHOH OOMOTKM SKOpPS K TOPMO3HOMY pe3UCTOPy B TedyeHHe BpeMeHU TTopM,
onpefessieMoro 3HadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpOoCTb BpalleHUs1 He KOHTPOJIUPYeTCs.
TopMoO3HOHM pe3ncTop NoAKJKYaeTca 3a CYeT KOMMYTallud CUJI0BOTO KOHTaKTopa. TopMO3HOU
pe3sucTop U CUJIOBOM KOHTAKTOpP B KOMILJIEKT IOCTaBKM He BXOJAT, NpUOOpeTaroTCsA
noTpebuTeseM CaMOCTOATeJNbHO. /Jlj1If KOMMyTalMM CUJIOBOIO KOHTAaKTOpa 3aJelcTByeTcs
KOHTaKTbl MPOTPaMMHUpPYEMBIX peJie Ha IJlaTe ynpaBJieHUs, [AJs 4ero TpebyeTcsl YCTaHOBUTH
3HavyeHUs GyHKIUM F4, paBHoe 4.

[lo ucteyeHue BpeMeHM TTOpM HampsX)KeHHWe KOHTAKTbl NPOrpaMMHUpYyeMBIX peJie
NepeKU/IbIBAlOTCS, CUJIOBOW KOHTAKTOP OTKJ/II0YaeT TOPMO3HOM pe3UCTOpP OT 0OMOTKH AKOPA U
JAMHAMHUYecKoe TOpMOXKeHHe IpeKpallaeTcs.
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- F25=2 - nuHaMu4YecKoe TOpMOXKeHHe B GYHKIUU CKOPOCTHU, TO €CTh My TeM MOAKII0YEHUS
06ecTOYeHHON OOMOTKH SIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJia [0 CUTHAJ/Iy OT TaxoreHepaTopa. TOpMO3HOW Pe3UCTOP MOAKIKYAETCS 3a CUET
KOMMYTAallUH CHUJIOBOTO KOHTaKTopa. TOpPMO3HOUM pe3nucTop U CUIOBOM KOHTAKTOP B KOMILJIEKT
NOCTaBKW He BXOJAT, NMPUOOpEeTalTCs NOTpebuTeseM CaMOCTOSATeNbHO. [l KOMMyTaluu
CUJIOBOTO KOHTAKTOpA 33/IelCTBYeTC KOHTAKThl MPOTrpaMMHUPYeMbIX peJie Ha IJiaTe
yIpaBJieHus, [IJIsl 4yero TpebyeTcsl yCTAaHOBUTDb 3HaueHUus1 pyHkuuii F4, paBHoe 4.

[Tocne OCTMKEHUSI CKOPOCTU BpallleHUsI BeJIMYMHbBI N OTCEYKH, onpeiesisieMol QyHKIHen
F38, KOHTaKTbl NMPOrpaMMHUPYEMbIX peJsie MepeKHUAbIBAOTCS, CUJI0BOM KOHTAKTOpP OTKJ/YaeT
TOPMO3HOM pe3UCTOpP OT 0OMOTKH SIKOPS U IMHAMUY€ECKOe TOPMOXKEeHHe MpeKpalaeTcsl.

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

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

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

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

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

3.24 3a1uThl

B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3amMTa OT KOPOTKOTrO 3aMbIKaHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alllUTa peanu3yeTcs
NyTeM OBICTPON 06pabOTKU MHUKPOIMPOIECCOPOM CHUTHAJIOB, MOCTYMAKIIUX OT AATYHKOB TOKa.
[Ipu mpeBbIlIeHUM MTHOBEHHOTO0 TOKa 3HayeHUs 3*[HOM MPOUCXOAUT CHATHUE YHPABJSAIOLIMX
MMIYJIbCOB C THPUCTOPOB, a HAa AUCILJIEE OTOOPAXKAETCSI COOTBETCTBYIOILEE COODLIEHUE.

B) 3aumra OT Tmeperpy3ku 3JEKTPOJBUraTessi IpeJHa3HayeHa JJi1 COXpPaHEHUs
paboTOCIIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUs] TOKa HOMUHA/IbHOIO
3HauyeHUs1. 3alMTa yCTaHABJIMBAETCs IporpaMMUpoBaHreM PyHKIUM F28, c moMOIbI0 KOTOPBIX
BbICTABJISIETCSI HOMHHAJIbHOE 3HAa4yeHHe ToKa sKops 3JjeKkTpojBurartesns. [lo yMoJsyaHHUIO
3HayeHUe F28 paBHO HOMHMHA/JILHOMY TOKY Ipeo6pa3oBareJisi( cM. MyHKT. 7). MUkponpoueccop
HeNpepbIBHO U3MeEPSIET CPeHEKBAAPATUYHbIM TOK Harpyskd Irms W HakamJivBaeT 3HaYeHHUe
BpeMsA-TOKOBOT'O MHTerpaJjia U CPaBHUBAET €ro C yCTaBKOM, IPU NpeBbILIeHUH KOTOPOW CHUMAeT
MMIyJIbChl yNpaBJeHHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. PaboTta
npeob6pasoBaTesisi 6JIOKMPYeTCs Ha 3 MUHYTHI, [10CJIe YEr0 OH NepexoJuT pexuM “‘'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.

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

Jl) 3amwuyTa OT HeAONyCTMMO HHU3KOTO IO0JI BO30yXAeHHA. BeimpsaMuTesb 0OMOTKH
BO30YK/JeHUsl UMeeT BO3MOXHOCTb HAaCTPOMKH 3allUThl OT NMOTEPU MNOJIA BO3OYXKJAeHHUH, A/
yero npegHa3HayeHbl pyHkuuu F19, F21 u F93.

A) 3amyTa No BeJMYMHE HANpsKeHUs Bo30yxAeHHd. Ecau HanpsbkeHuMe Ha BbIXOJe
BBINPSIMUTEJISI MUTAaHUSA OOMOTKHU BO30YXJAeHUs MeHblle Ha 20% MHHUMa/IbHOIO 3HAYEHUS,
ycTaHaBaMBaeMoro ¢yHkuued F19, cpabaTbiBaeT pesie Ha IJaTe YIpaBJeHUS U CBOUM
pa3MbIKaWIUM KOHTAaKTOM OGJIOKUPYeT paboTy BbINPSAMUTEISI 0OMOTKHU AKOPS;

B) 3amuTa no BeJiMyrHe TOKa BO30Yy»x/AeHUs. Ec/iM BBIXOHOU TOK BBINIPSAMUTEJISA MUTAHUSA
0OMOTKHM BO30yxAeHUsA MeHblle Ha 20%, yeM MHUHHMMaJIbHOe 3HA4yeHWs, yCTaHaBJIMBaeMoe
¢yHkuuel F21, cpabaTbiBaeT peJie Ha IJaTe yIpaBJeHUs1 U CBOMM Pa3MbIKAIOIIMM KOHTAaKTOM
6/710KMpyeT paboTy BbINPSIMUTEJISI 0OMOTKH SIKOPSI;

Y BBIIpAMUTE/IA NUTAHUA OOMOTKU skops ecTb ¢yHkuus F93, ¢ nomoubio KOTOpoM
MO>KHO OTKJIOYMTb WM BKJIKYUTD 3alUTy OT NOTepH noJid Bo30yxaeHud. [Ipu F93=1 3amura
OTKJ/IIOYEHA, BBIIPSIMUTEJb NUTAaHUSA OOMOTKM SKOpS He pearupyeT Ha cpabaTblBaHUe
O6JI0KMPOBOYHOTO peJie BbINPSMUTEJISI NIUTAaHUSA 0OMOTKH BO30YK/I€HUSI.

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

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

[Tocsie 3TOro MOXKHO YyCTAaHOBUTD:

F94=1 - Ia = | muroc;

F94=2 - 4 = | Munyc;

F94=3-1a=0;

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

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

[Ipu F96 = 3 3amura HeaKTUBHA.

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

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

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

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

3.25 HacTpoiiku

B perysisiTope npeycMoTpeHa BO3MOXKHOCTb HACTPOMKU:

A) lnsg u3MeHeHHs mopora cpabaTbhiBaHHUS 3alUThl OT KOPOTKOT'O 3aMblKaHUs B BEpXHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHud Jjg xkamnepa J1-J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
npeANpUsATHHA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT CpabaThIBAaHUS M0 aMILJIUTyZe 0KoJo 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Touyku “K3”. HampspkeHue, H3MepeHHOe MeXAy 3TUMU TOYKAaMH, He
COOTBETCTBYET MoJioXKeHUIo |1-]5, 3aMkHyTOMY [>kxamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsKEeHUE ompejesisieT TOK cpabaThiBaHUs 3aumdThl no K3.
BesinunMHa TOKa cpabaTbiBaHUS MPSMO-NMPONOPLMOHAIBHO HANpPSKeHUI0 3TOM ycTaBKU. [Ipu
HEOOXOJUMOCTU YBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHbIIHUTb, AJ1s 3arpy06JeHHs] — HA060pOT HaNpsiXKeHHe yCcTaBKU K3 yBeIMYHUTh.

[IpyHuMas pelieHHe O HEOOXOJUMOCTH M3MEHEHHs] HACTPOWKM 3alUTHI OT KOPOTKOTO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- ecJIM JpKaMIlep CHAT, HU OJHO M3 MoJIoKeHUH J1-J5 He 3aMKHyTO, TO 3al[UTa He
cpaboTaer;

- ObIBaeT cuTyalus, Korja 3amuTta ot K3 cpabaTbiBaeT npy TOKe, U3MEPEHHOM KJIEllaMH,
MeHblIeM 4YeM I[H. 3To He 0053aTe/JibHO TOBOPUT O HENpPaBWUJIbHOW 3aBOJICKOM HaCTpOMKe
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaeT MO aMIJINTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He JIEMCTBYIOIEMY WJIMU CpeAHEMY. JTO 4Yallle FTOBOPUT O TOM, YTO BEJIMKO aMILJIUTYAHOE
3HaYeHHUe ToKa( NuK-pakTop). [lonbITKa 3arpyoUTh UM MOJHOCTBIO OTK/IIOYUTD 3aUTy OT K3
MOXXeT NPUBECTHU K BbIXOJAY THUPUCTOPOB M3 CTPOSl - BeAb OHU J[ONYCKAIOT HEKOTOPOE
npejie/ibHOe 3Ha4eHWe MTHOBEHHOTO TOKa, a 3aBO/ICKasi HaCTpOMKa KaK pa3 nmpeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI /i1 HEMPEBbIILIEHUS 3TOTO NpPeJIeJIbHO-A0MyCTUMOro 3Ha4eHus. B aTom
cJy4ae U3roTOBUTEJb MMeeT IPAaBO 0TKa3aTh B 6eCIJIATHOM rapaHTUHHOM 06CTyKHBAaHUH.

b) IlokasaHusa [JgaTuuka TokKa. B ciydae, eciu TOK OOMOTKMU SKOps, U3MEPEHHBIH
baKTHU4YecKH, pacXoAUTCA C JAHHBIMU, OTOOpa)kaeMbIMH Ha JAMCIJIEe, MOXKHO NPOU3BECTH MX
NoACTPOUKy. [l noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3zaHusa Toka Ha
JIMCIJIee U3MEHAITCS IPSAMO-IPONOPLMOHATIbHO U3MEHEHHUIO 3TUX KO3 PULIMEHTOB.

Heob6xoauMo ciefyromas nocjae 0BaTebHOCTb e ICTBU:
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- pynkuyueit F94 BoicTaBJisieTcs 3HaueHUe 1( u3aMepeHue o "nar0CoBOMY” aTUUKY). [lanee
CpaBHMBAaeTCsl BeJIMYMHA TOKa s, u3MepeHHas KJielllaMH, C OKa3aHUSIMU Ha JUCIJIEE U NpPU
Heo6X0JUMOCTHU MPOU3BOJUTCS KOPPEKTHPOBKa Koadounuenta pynkuueit F102.

- ¢ynkuuer F94 BbicTaBssieTcsl 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
[anee cpaBHMBaeTCd BeJMYMHA TOKa Id, U3MepeHHas KJellaMH, C IOKa3aHUSAMU Ha JUCILIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCS KOPPEKTUPOBKA KoapduuenTa pyHkuuei F103.

- ¢ynkuyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHHe OT 00O0OUX [AATYMKOB) U
NpoBepsieTc IMpPaBUJBbHOCTb TMNoKa3aHWM 4. BesumuynHa Irms npu 3TOM U3MeHUTCA
aBTOMaTUYEeCKU; ee KOPPEKTHUPOBATb He TpebyeTcsl.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUM TOKa, clelyeT UMeTb B BUAY C/leAyloliue
dbaKTopBkI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUN TOKA, TOKAa3aHUsS BXOAAT B HOPMY;

- JUIS UW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a INPU HECHHYCOWJAJBbHOM 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;

- HeBepHasl HacTpoWKa MOXET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JIMOO HAOOOPOT OTCYTCTBHE MJIM CIULIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTHNHOM
00CY>KUBaHUU.

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

[lopcTpolika moka3aHUM TOKa BO30OYXKJEHUs OCYIIECTBJISIETCS AaHAJOTHUYHO C MOMOLIbIO
¢yskiuu F102 kI B MeHI0 BBIIPSAAMUTEJIS yIIPaBJAeHUs] TUTaHUEM 0OMOTKH BO30YK/IeHUSI.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIjiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAIOL[UK 32 YCTAHOBKY HYJISI BBIXOJHOTO HaNps>KeHHUSI HA OOMOTKe SIKOpS U OOMOTKe
BO30y/JAeHUsA( Ha pasHbIX miatax) U R15 A/ ycTaHOBKM HyJ/i1 060pOTOB Ha Basy JiBUraTess
cooTBeTCcTBeHHO. C mpaBoM cTOpOHBI - pe3ucTopbl R7 u R9, macumitabupyrouye koadppuipeHT
nepejiayd OT U3MEPUTEJbHOW MJAaThl K MOKAa3aHUSIM JUCILIEes [0 HANpPSXKEHUI0 Ha SKOPHOU
obmoTke Usi, Ha o6MoTKe B030yJeHHUsT UB U 06OPOTHI 3JIEKTPOJBHUraTessl MO CUTHAMLY C
TaxoreHepaTopa COOTBETCTBEHHO. Pe3ucTOpbl MOryT OBITh TPYAHO AOCTYIHBI H3-3a XIyTa
IPOBOJOB.

Jl1s1 oiCTPOMKKM NMOKa3aHUM HanpsikeHUs sskops Ust Ha Aucijiee HEO6X0JUMO OTK/IIOYUTh
3amwuty ¢yukuued F95, nanee mogath komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3aJaHUE.
3adpukcupoBatb KHonkoH "®” BenuuuHy Us Ha guciiee. Y0eAUThCsS, YTO HA MOJKJIOYEHHOU
Harpyske HyJieBoe Hamlpsi>KeHHe U JOOUThCS MOKa3aHUU HyJisl Ha JUCIJIee TOBOPOTOM TOJIOBKU
peryinpoBo4yHoro pesucropa R13.
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Janee noaHATH BbIXOAHOE HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTtopoM R7
OTpEry/JMpoBaTh NOKa3aHUs Ha JAUCIJIee, JOOUBIIMCh COBNAJleHUSI C U3MEPEHHBIM 3HAaYEHUEM.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOHOCTBIO H3MEpSThb
cpeaHekBagpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaZI0TUYHO HACTPaWBalOTCS NOKa3aHUsl HaNpsi>keHUs1 Bo36yxaeHus UB peauctropamMmu R13
v R7 Ha fgpyroii mnjiaTe BbINPSIMWUTEJSI YIpaBJeHUST NUTAaHUEM OOMOTKHU BO30YyXJeHHs,
nokasaHus 060poToB n - pe3uctopaMu R15 u R9. [lpu nopctporike BesuyuH UB U n
peKoMeH/yeTCs OTK/IYUTD 3auuThl F93 u FO6.

Tak ke MOXXHO OTKOPpPEKTHPOBATbh MOKa3aHUs Ha JUCIiee C moMoliblo ¢yHKIUM: F107
kUsa - HanpspkeHue sikopsi, F107 kUB - HanpsikeHHe BO30YKAeHHUS( M3 MeHI0 BbIMPSIMUTES
ynpaBJsieHus 00MOTKOM Bo30yxeHus1), F110 - 060poThI ABUTATES.

3.26 3anuchb B IaMATb 3aBOJICKUX HACTPOEK.

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

3.27 Wcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHE”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYalMM, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJ0KeHUS.

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

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJAaeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HAarpysKy.

3.28 Ynpassienue no untepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdericom RS-485. [To yMosiyaHuio
3Ta mJaTa He UJEeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu nmepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JJOKYNHUTb
OT/IEJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xogumo:

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

B) YcTaHOBUTB 3HaUeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAAaBaTh KoMaHAy “PaboTa” ¥ U3MeHATb 3HAaYEeHHEe 3a/]al0Lero
CMTHajJia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HaueHuss OyHkuM F1=2 u F2=6
COOTBeTCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOILUM TpeboBaHUsAM “IIpaBus ycTpoicTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMU 3JIEKTPOYCTAHOBOK
noTpebuTesen».
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4.2 Jlna paboTbl Npeobpa3oBaTesisl UCIOJIb3yeTCs ONAacHOe JJs XKU3HU HanpshxkeHue. [Ipu
YCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00CJy>KMBaHUHU HeOOXO0JMMO OTKJIIOUYUTH [IpeobpasoBaTesb U MOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCMOJIb30BaHUE TPe06pa3oBaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloakiro4veHUe, peryJjUpoBKa M TeXHUYECKoe O0O0C/ayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHLCS TOJIBKO KBaTM(PULUUPOBAHHBIMU CHELMAJUCTAaMH, H3YYUMBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NMOTPeOUTeNeN».

4.6 Jlns 3alUThl 06CayKUBatolero nepcoHasna [Ipeo6pasoBartesib J0XKEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCIOJIb30BaH KaK pas3beJUHUTE/b LeNu WU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeJAcTaB/isgeT ONacHOCTb JJs
nepcoHaja WM ob6opyaoBaHus, To IIpeo6Gpas3oBaTesb HeOOXOJUMO MOJK/IYATh Yepe3
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOP, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora nmnpeobGpa3oBaTesii  CONPOBOXJAETCS  BblJesieHHWEM  Temaa. /[l
npesoTBpallleHUs lTeperpeBa, BbIX0/a U3 CTPOS U MpeI0TBpalleHUs MT0Kapa He06X0IUMO:

A) ycranaBauBaTh [Ipeo6pa3oBaTesib Ha HEMOPIOYYIO TOBEPXHOCTh;

B) HegonycTHMO ycTaHaB/uBaTh [Ipeo6Gpa3oBaTesib B IJIOXO BEHTUJIHUPYEMbIX MeCTax U
MecCTax C BbICOKOW TeMIlepaTypor OKpY»Karolleil cpesbl;

B) npu ycTaHOBKe He06x04MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 epUMeTPY Npeodpa3oBaTeIs.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayetT ycTaHOBUTB [Ipeobpa3oBaTesib Ha IITATHOE MECTO U HAZIEXKHO 3aKPENUTD €ro.
5.2 3azemsiuThb [Ipeob6pa3oBaTesib B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IlpokJyafblBalOTCSl IMHUU CBSI3W, IPeJlHAa3HAYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIIpaBJIeHHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.
5.4 L[erm AJid MMoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMHU

IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTAeJIbHO.

23



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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM Ipeobpa3oBaTeis, JIJisl Yero PeKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTD U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE TIOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpuoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA UHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

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

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayecTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTCA MOAK/IIOYUTD JIaMIlbl HaKaJWBaHUA MOLIHOCTBIO
100-150 Br;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HeNnpaBUJIbHOU paboTe BBINPAMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHeJsiu mKada J0KHbl KpPaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, Ha JUCIJIee B TedyeHUe 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesss U BK/IOYAIOTCH
BEHTUJIATOPbl OXJaxJeHUs. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

[Ipy mepBOM BK/IKOYEHUH HA TECTOBOM HAarpy3ke peKOMEHAYeTCs OTK/IIOYUTh 3aLIUTy OT
NOTEePU TMOJsI BO3OYKAEHHUs, JIJi1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro He06X0JUMO HakaTh KHONKy "[Ip” [i/i1 BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOT/]a Ha AUCIJIee 0TOGpaXkaeTcsl NIPUBETCTBHE U Ha3BaHUe TeKylleld MOJesu.

Janee Ha Jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCA HAANUCh “['OTOBHOCTh” W TeKyllee
3HaueHHe CUTrHasa 3aAanus( Hanpumep, U3=50% ).

[lepeBenuTe TymOJiep “PaboTa” BbIIPAMUTENS MNUTAHHUS OOMOTKH BO30OYXAEHHUsS B
nosioxkeHue “Bki” W NpOKpPyTUTEe pYy4yKy NEepPeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
IOJIOKEHUs [0 Jpyroro. Y6eauTecb NpPU 3TOM, YTO Ha INOJAKJIOYEHHOM Harpyske( Jjamne
HaKaJINBaHUs) U3MeHsIeTCH Hallps>keHue B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUSl.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTENS NMUTAHUS OOMOTKHU
sIKOpA B NoJiokeHHWe “Bky1” M NPOKPYTUTBH PYyUKy NepEMEHHOT0 pe3UcTopa OT OJJHOr'0 KpailHero
NOJIOKEHUS [0 ApYyroro, y6eJUBIIMCh NPHU 3TOM, YTO Ha MOJAKJIYEHHOM Harpyske( Jamme
HaKaJINBaHUs) U3MeHsIeTCH Hallps>kKeHue B COOTBETCTBHE C CUTHAJIOM 3a/JaHUSl.

Janee pexkoMeHAyeTcA MNOAKJIYUTBH 3JIEKTPOJBUIraTeJb U YCTAHOBUTb KOpPpPEKTHbIE
3HauYeHUsl YCTaBOK JJig 3alUTbl OT NOTepH IMO0Ji BO30OYXKJAEHUS U aKTHBHUPOBATH 3allUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIlJiee BHIPSAMUTENSI 0OMOTKH BO30YX/IE€HUsI 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Hagnuch “Om 11 HeT mossi Bo36yxzAeHUs!” MOCKOJIbKY Ha BBIXOJl€ BbINPSAMUTEJSI MUTAHUSA
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0OMOTKM BO30YX/JE€HUsI HET HANpPSHKEHUsS U MO3TOMYy OH OJIOKUPYET pabOTy BBINPSIMHUTEJSA
NUTaHUSA OOMOTKHU SKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbINPAMUTENS MNUTAHUS OOMOTKH BO30OYXAEHUsS B
nosioxkeHue “Bks” U yBeqn4uMBaiTe BbIXOJHOe HampspkeHue. [Ipy JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHHWEM W TOKOM BO30Yy)KJeHHs 3HAYeHWM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
yIpaBJIeHHs], KOTOPOe pa3pellaeT paboTy BbIMPSAMUTEJSI MUTAaHUS 0OMOTKH SIKOPSI; HA AUCILIee
BbINPSMUTEJISI IUTAHUsI 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaJAMUCh “T'oOTOBHOCTB”.

6.2 PaboTa B pexuMMax CTaOHU/IM3aI[UH CKOPOCTH.

[lepes BKJIIOYEHMEM YCTPOWCTBA HEOOXOAUMO yOeAUTbCA B TOM, 4YTO MOJAK/IIYEH
TaxoreHepaTop. [lossipHOCTh NMOJAKJIIOUEHUsS] TaxOreHepaTopa He HMMeeT 3HayeHusd, "IC” U
"MHUHYC” TaxoreHepaTopa yCJOBHBI.

[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HadeHWe ¢yHkuuu F17=1, ycraHoButh F23=0,
3aaaTtb yHkuuen F24 yucio MB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[TomaTh HanpsKeHHe 3J1eKTPOABUraTe b, yoeJUThCS B HAJIMUMe MHAUKALMU Ha AUCIIee U
IPaBUJIBHOCTHY U3MepeHUs1 000POTOB JBUTraTeS.

[locse 3Toro 06eCTOYMTBH JABUraTesb, YCTAaHOBUTb OJWH M3 DPEXUMOB CTaOMIM3aALUU
cKopocTH, Hanpumep, F17=8 u onpo6oBaTh B paboTe.

6.3 Pekomenganuu no Hactpoike [IU/l-peryasatopa

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

A) HacTpoiika npomnopiyoHaJbHON cocTaBjdwinei. [lo yMmonyanuio koadpouiueHt F34
paBeH 10, pekoMeH/lyeTcsl HAaYUMHATh ONPOOOBaHUE peKHMMa CTAOWIM3ALUU CKOPOCTU C HETO.
Cnenyet ob6palaTh HAa pABHOMEPHOCTb BpallleHUs 3jieKTpo/BuraTes. [Ipu oTcyTcTBUYM 6UEeHUN
¥ HEepaBHOMEPHOCTH XO0/a MOXHO yBeJU4YUBaTb Ko3poduuueHT F34, mocteneHHO HaWjas TOT
npejies, IpyM KOTOPOM JBUTaTeib HAYUMHAET paboTaTh HeycTol4yuBo. [locse Toro Kak npejen
Hall/leH, peKoMeHJyeTcsl yMeHbLUTb Ko3pouuueHT Ha 1/3 pAa obecrneyeHUsl HaAeKHOU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPacCOracoBaHUs( CTaTH4YECKOM
OIIMOKM) Ha XOJIOCTOM XOY UJIM MUHUMAaJbHOU Harpyske:

dn xx=n3 - n,

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

B) HacTpo¥Ka MHTerpajbHON cocTaBjsAwllel. HHTerpasbHas cocTanfwlas M03BOJSAET
HOBBICUTb TOYHOCTb PErYJHUPOBAHUS, KOMIIEHCUPOBATh CTaTHUYECKYI0 OLIMOGKY, BOSHTKAIOILYIO
Py NPONOPLUOHAJIBHOM peryJaupoBaHMU. Heo6XoAMMO BBICTAaBUTb 3HauyeHUe [JebThbl F43,
MeHblIe yeM dn XX, U3MepeHHOH B NpeAblAylleM NyHKTe. Hanpumep, B npuMepe Bbille dn Xx =
100 06 / MUH, NO3TOMY HYKHO BbICTAaBUTb 3HaueHUe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koadouunumenta F42 mnoabuparoT 3KCIepUMeHTa/JbHO, HayMHasd C He6OJbLIMX
3HayeHu# F42 = 10..15 u npu Heo6X0AUMOCTHU yBesanuuBas. Eciu Harpyska paBHOMepHasi U
auddepeHipaibHas coctaBisoomas( cM. NyHKT B) ucnosib3oBaTbhcAd He OyZeT, TO MOXHO
ycraHoBUTb F43 = 0, Torga perysaTop GyAeT CTPEMUTbCH CPAaBHATb CKOPOCTb PeajbHYH0 CO
CKOPOCTBIO 3aJaHHOU:

n =n3.

Eciu auddepenumnanbHas cocTtaBisolias Oy/leT HCIOJAb30BaTbhCs, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 661 HEMHOIO 60JIbllIE HYJIS.
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B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-IepeEMEHHOH
Harpy3skd. OHa MO3BOJISET YMEHBIIUTb CKAaYKU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
Harpysku. HeobxofuMo ycTaHOBUTBH [JenbTy F45 6osbuiyio, yeM dn XX, B HalleM NpHUMepe
oosibiie yeM 100 o06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO NPU PE3KOM
CHW)KEHHUU CKOpPOCTH HMXKe n=n3-F45=1100-150=950 06/MuH uaK mnpeBbllieHUd Nn3=1100
06/MMH NOAKJIIOUYUTHCA B paboTy AuddepeHLiMaibHasA COCTaBAdgLIasA. A B AUana3oHe CKOPOCTH
or 950 mo 1100 06/mMuUH oHa paboTaTb He OyAeT, 3TOT JAUANa30H CYUTAETCSA YCJIOBHO
HOPMaJIbHBIM, B KOTOPOM ee JleliCTBUe He TpebyeTcsl.

Bennuuny F44 cnepyeT noj6upaTh 3KCIIepUMEHTANbHO, HAUMHAs C HEGOIbUINX BEJTUYHH.
CnefyeT NOHMMATh, YTO pe3yJsbTaT paboThl AUddepeHLMalbHON COCTABAAKIEN MOXeT ObITh
He BCer/ja CTabuJIbHbIM.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “Ilporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBIISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsT QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauYeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHU, HAalpUMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOOGbl COXPAaHUTbH BblIOpaHHOEe 3HayeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HakaTb KHONKy “®”, mpu 3TOM Ha J[AuCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BbIOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOpPA UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,

26



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

B 4YeM JIerKO y6eJUThCs, IOBTOPHO NPOCMOTpPEB 3HaueHHe QYHKLHUH, AJ 4ero OonsThb HYXKHO
HaXKaTb KHOMKY “@”.
7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMM Ipeobpa3oBaTesisi lepeuyucaeHbl B Tabaue 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

®yH- | Hagnuch Ha Onucarme
KIYs | HWHAUKATOpE
F1 c0co6 yrp. OmpegenisieT crnoco6 ympaBJjeHHUs: KoMaHJa “PaGora” mojgaeTci MeCTHO HJIH
JUCTAHIMOHHO
3HaueHUe Hagnucoh [TosicHeHue
Komanja “PaboTa” mojjaeTcs nepeBoioM pyKOSITKU
0 TyMb6Jiep “ N PR
TyMOGJiepa “PaboTa” B mosiokeHHe “BkJ
Komanga “Pabora” mnogaeTcs mnyTeM 3aMbIKaHHUs

1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJiogKh X1 1iaThbl

yIpaBJeHUs

2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeiicy RS-485

OnpejensieT cUrHaJ ynpaBJIeHHsI BBIXOAHBIM HanpsiKeHUEeM

3HavyeHue Hagnuce [TosicHeHue
CurhHaJs 3aJlaHUs U3SMEHSETCS HaXKaTHeM KHOIIOK “>" u
«en

0 KHOIIKU “»

HaxkaTue “>” yBeM4MBaeT BbIXOJHOE HANpPSKEHUE

HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshHKeHHE

CurHan 3aZlaHusi W3MEHSeTCs TIOBOPOTOM PYYKH

MepeMeHHOTO Pe3UCTOPa, pa3MellleHHOIr0 Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHHE “Mun” COOTBETCTBYET

MUHHMMaJbHON BeJWYHMHE 33JaHusl, IOJIOKEHHEe

F2 CUTHaJ yIp. “Makc” - MakcMMaJ/IbHOW BeJIMYMHE 33/JaHHUs.

CurHas 3aJlaHus MOJIaeTCs BHEITHUM HanpshkeHueM 0-

2 0.10B

10B
CurHasn 3aJlaHus MOJAETCS TOKOM ymnpaJieHus 0-20
3 0..20 MA
MA
CurHas 3afjaHusl MOJAETCS TOKOM ympaJieHUs 4-20
4 4.20 MA
MA
CurHasn 3aJlaHys TOJAAETCS BHEIIHHUM MepeMeHHBbIM
5 BHEIIL. PE3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HaYeHue
CONpPOTUBJIeHUs 3TOr0 pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/laHus nojiaetcs no uutepdericy RS-485
OnpenensieT noBeZieHUe NMpeobGpa3oBaTesis MOCJe NMPONAXKU HANPSKEHUS CHUJIOBOU CeTH
WJIM BCIIOMOTaTeJbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HaueHUe Hagnucek [TosicHeHue
Eciv mpoBan HampspKeHUS JJIMJICA MeHee 2 CeK -
BbIXO/JIHOE HAmNpsKeHUe CKAaYKOM BO3BpallaeTcsd Ha

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciv mpoBan HanpspkeHus aiauicad 6GoJjiee 2 cek -

F3 aBT.BKJI IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HampspKeHUS JJIMJICA MeHee 2 CeK -
BBIXO/JJHOE HamNpsPKeHUWe CKAa4KOM BO3BpallaeTcs Ha
NpEeXHUH yPOBEHD.

1 OTKJIIOYEHO Eciv mpoBan HampsbkeHWs1 Ajauicad 6ojiee 2 cek -
aBTOMAaTHYECKUH Mepe3anyCcK He MIPOUCXOAUT; UYTOObI
nepedTu B pexxuM “PaboTta” HY)KHO MOJaTh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”
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OnpegessieT ycioBHe cpabaTbiBaHuUsl 1-ro IporpaMMHUPyEMOro peJie

3HaueHHe Hagnucek [TosicheHue
0 OTKJIIDYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexose B
1 curHas 'OTOB p B p ” p A p pexon
pexxuM “'0TOBHOCTB
CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B
F4 1-e pene 2 curnan PABOTA p « "p p A p pexoa
pexxuM “PaboTta
CpabaTbiBaHUE peJjie TNPOUCXOAUT TMpPU TMepexojie B
3 curHasa ABAPUA p B "p p A p pexon
pexxuM “ABapus
CpabaTpiBaHME peJjie MPOUCXOJUT NpPU IMepexose B
4 JUH. TOPM. JAUHaMUYeCKoe TopMoxkeHUe( [/l BBIIPSIMUTENS
NUTaHUS 0OMOTKHU SIKOpPs)
OnpejensieT yca0BHe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIKOYEHO PeJjie HEaKTHBHO BO BCEX PEXKMUMaAX pabOTHI
CpabaTbiBaHUEe peJjie TMPOUCXOAUT TMpPU TMepexojie B
1 curHai 'OTOB p M p ) p A p pexol
pexxuM “'oTOBHOCTB
CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexosie B
F5 2-e peJie 2 curHas PABOTA P » "p P A p pexoa
pexxuM “PaboTa
CpabaTbiBaHUE peJjie TMPOUCXOAUT TMpPU TMepexojie B
3 curnan ABAPUST | -PaPaTh P POMCXOAHUT MU TICPEXOA
pexxuM “ABapus
CpabaTpiBaHME peJjie MPOUCXOJUT NpPU IMepexose B
4 JUH. TOPM. JAUHAMHUYeCKoe TopMokeHHe( [/ BBIIPSMHUTEJS
NUTAHUSA 0OMOTKHU SIKOpPs)
OmpepnensieT ycaoBue cpabaThiBaHUs 3-TO mOporpaMmupyemoro pese. Tosbko AJs
BBINPSIMUTEJISI IUTAHUsI OOMOTKH SIKOPsI)
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEXKMUMaX pabOTHI
CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B
1 curdai 'OTOB p M p ) p A p pexol
pexxuM “'oTOBHOCTB
K6 3-epere CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexose B
2 curHain PABOTA p B "p p A p pexon
pexxuM “Pabora
CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexosie B
3 curnan ABAPUs | -PaPaTe P POUCXOAUT TIpW  [IEPExOA
pexxuM “ABapus
4 WH, TOPM CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B
- TOPM. JUHAMHYECKOe TOPMOKEHHE
BpeMsa myiaBHOro BbIXOJA HaNpsKEHUs Ha 3aJlaHHbIM ypoBeHb. /lMama3oH 3Ha4eHUU
F11 IJIaBH. My CK
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs NJIaBHOTO CHWXXEHUsI HaNpsKeHUs [0 MUHHUMaJbHOrO 3HayeHUs. /lMama3oH
F12 [IJIaBH. BBIKJL. N
3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
MuHuMaibHOE 3HAaYeHHe CUTHasa 3aZaHusd B %. [luana3oH 3HayeHUH ¢yHKuuu ot 0% g0
F15 | HwKH.IIpeaesn 0 0
100%, Ho He 60Jiee 3HaYeHus dyHKUMU F16. luckpeTHocTh 0,1%
MakcuMasibHOe 3HaueHUe CUTHasa 3a/iaHus B %. [luana3oH 3HayeHuil pyHkuuu ot 0% 10
F16 | Bepx.npegen o o
100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTs 0,1%
@dyHKUMS BK/IOYAET PEXHUMbl CTAOWIM3aLMK WJIM OTPAaHUYEHHS TOKA, HaNpPSDKEeHUs,
MOILIHOCTH
3HayeHHe Hagnuch [TosicHeHue
0 HET Pe>XuMbl OrpaHUY€eHHUs WK CTAOUIU3AIMU OTKIYEHbI
F17 UM 1 orp Ia BkJIIOUEH peKUM OrpaHHUYeHUs TOKa
p 2 Crab Ia BKJIFOUEH peXUM CTabUJIM3aIM1 TOKa
3 Orp Usa BkJ110YeH pexKUM OrpaHUYeHHUS HalPsHKEHUs
4 Ctab Us BrJII0YEeH peKUM CTabMJIN3alluK Hanps>KeHUsl
BkiitoyeH pexxuM cTabuIM3aliu TOKAa C OrpaHUYEeHUEM
5 Ctlaorp Us p i p
HanpsiKeHUs
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BkutoueH pexum CTa6I/IJII/IBaLII/II/I HallpAXKeHHA C

CrUsorpla
OrpaHHYeHUEM TOKaA

orp n BKJIIOYEH peXXHM OorpaHUYeHHs1 060pOTOB

R O

cTtab n BrutoueH pPEXHUM CTa6I/IJ'II/ISaI_II/II/I CKOPOCTH

BruitoueH pPeXxXnum CTa6I/IJII/ISaLII/II/I CKOpPOCTH C

9 cTtnorp la
OTpaHUYeHUEM TOKA

F18

cTabuausanusa

@dyHKIUA ompejiesiieT CKOPOCTh W TOYHOCTb CTAaOWJM3allMU WM OrpPaHUYEHUd i
pexxumoB F17<8 v orpanuyeHue Toka g F17=9

O4Y€Hb MeJJIEHHadA Camas MeaJIEHHAaA

MeaJIEHHadA Me,ZLJ'IeHHaH CTa6I/II[I/I3aI_[I/IH, BBICOKAA TOYHOCTb

CpeaHdada Cpe,q}mﬂ CTa6I/IJII/IBaU,I/IH, CpeaHAA TOYHOCTb

WIN =[O

6bICTpaH BbICTpaH CTa6I/IJII/ISaLII/IH, HH3KaAd TOYHOCTb

4 oueHb 6bicTpasg | Camag GbICTpas

F19

H. npegen U

OnpenensieT MUHMMaJIbHOE 3HAaYEHUE HANPsHKEHUSI HA HArpy3Ke B peKuMe CTabUInu3anuu
HanpspKeHUs. 3HaueHne QYHKLMHU He MOXKET MPEeBbICUTh 3HaYeHue ¢yHkiuu F20

F20

B. ipepen U

OnpezensieT MaKCHMaJlbHOe 3HAaYeHHWe HaNpsDKeHUs Ha Harpy3ke B peXHUMe
CTabUIM3alMK HANpsDKeHHWs. 3HayeHHe QYHKIHUU He MOXKET 6bITh MeHbllle 3HAaYyeHHUs
¢yHknuu F19

F21

H. ipegeJ |

OnpezensieT MMHMMa/IbHOE 3HaueHUe TOKAa B Harpyske B peXUMe CTaOW/IM3alM{ TOKa.
3HaueHUe QYHKIIMH He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22

F22

B. ipegeJ |

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

F23

TaxoreHepatop

CDYHKLII/IH onpegesdeT NOAK/IKYECH JIM TAXO0reHepaTop

3HaueHUe Hagnuchb [TosicHeHue

COO6I_LLaeT chucreme ylpaBJ€eHUA (0) HaJIMYHUHU
0 BKJ/IOYEH TaxoreHepaTtopa. Ha ,ZLI/ICHJIEPII BBIBOAWUTCA HMHJWUKALIUA
O60pOTOB BaJia ABUT'ATEJIA

CoobuaeT cucreMe yhpaBJeHUsT 00 OTCYyTCTBUE
1 OTKJIIOUEH TaxoreHepaTtopa. Ha gucnsee oTcyTCTByeT UHAMKALUS
060pOTOB BaJia IBUraTe s

F24

mV /06

3agaet BesmuuHy MB/06 TaxoreHepaTopa. JTa BeJMYHMHA MCIOJIb3YeTCs AJIs pacyeTa
BeJIMYMHBI 000POTOB B MUH BaJia JIBUTATEJIS U OC/EAYIONEN ee MHAMKAIMU Ha IUCILIee

F25

TOPMOXEHHE

CDYHKLII/IH onpeneJdeT CIoco6 TOPMOXEHHUA

0 HeT TOPMOKEHHE OTCYTCTBYET

JAHaMHUYeCcKoe  TOPMOXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO Pe3ucTopa K 0OMOTKaM SIKOpS B TeyeHHe
Bpemenu TtopMm( F26), 4YacTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs

1 AuHaMmudyeckoe T

JVMHaMU4ecKoe  TOpPMOXeHHe -  MNOAKJIIYeHHe
TOPMO3HOTO  pe3nucTopa K O0OMOTKaM  AKops);
TOPMOXKeHUEe 3aKaHYMBAaeTCsd Iocjae  JOCTHKEeHUS
CKOPOCTHU BesinuMHbI oTceuku( F38)

2 AWHaAMHU4€eCKOoe n

F26

Ttopm

OyHKUMA ompejesiseT BpeMs TOPMOXXEHHs 3JIeKTpoJBuUraTesis. /[Mama3oH 3HAYeHUH
¢yHknuu 0..25 cekyH ¢ marom 1 cek

F28

InoMm g

Onpe,qumeT 3Ha4YeHHe HOMHWHAJIBHOI'O TOKa HKOpHOﬁ 06MOTKU JJIEKTpOABUTATEJIA, IIPU
MpeBbINIEHHWE KOTOPOTO 3allyCKAETCA MAKCUMAJIbHO-TOKOBAA 3dIIUTA OT IEPETPY3KH

F31

H. IpeaeJs n

Onpe,qumeT HUXHIOKO TCpaHULy [AHalla30Ha PperyjupoBaHHUA CKOPOCTU B peXHUMax
CTa6I/IJ'II/I3aI_[I/II/I CKOPOCTH

F32

B. IIpeaean

OnpenesnsieT BepXHIOI TpaHUILy JHana3oHa peryJdpoBaHUsl CKOPOCTH B peXHMax
CTabWIM3aLUM CKOPOCTM M MAaKCHMa/IbHYI0 BeJHUYHUHY O0O6OpPOTOB [UJIA pexuma
orpaHnuyeHust o6opotoB( F17=7) U cTabuJn3aluy CKOPOCTH

F33

HOM. 060POTHI

3a/laeT BeJIMYMHY HOMHHAJIbHBIX 060pOTOB ABUTaTessA OT 25 70 6250 06/MuH. PyHKIMA
He BJIMSIET HA MPOLECC PEryJIMPOBaHUs CKOPOCTH; €€ BeJIMUYMHA UCIO0JIb3YeTCsl B KAYeCTBe
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HOMMWHAJIbHBIX O60pOTOB NHoM JAJIA 11J1IaThl aHAJIOTOBOI'O BbIBO/IA

F34

k030 . I1

OyHKIMA 33/jaeT 3HauYeHUe Ko3poUiueHTa NPONOPIUOHATBHOCTU 0OPATHOMU CBSI3U OT
TaxoreHepatopa Kn pgaa pexuma crabunusanuu ckopoctd F17=8. BesnuuunHa Kn
ycTaHaBJMBaeTcs B npefeax oT 1 go 80; yanie ucnonb3yroTcsa 3HadyeHus 10..40

F36

Ra + Rkab

3a/laeT cyMMapHOe CONMPOTHUBJIEHHE LIeNMH 0OMOTKHU SKOPS U KabeJbHOU JIMHUU OT
peryjsTopa [0 JABUraresisa. IJTa BeJWYHMHA HCIOJIb3YeTCd B  peXUMax
CTAOWJ/IM3AlMM WJU OrpaHUYeHHUs HanpsbkeHus Us s pacyeTa MajJeHUs
HanpsDKeHUs1 Ha aKTUBHBIX CONPOTHUBJIEHHS C Lesblo IR KoMmeHcanmuu 3TOro
nageHus. U3mensetcs c marom 0,01 Om ot 0 10 2,50 OMm( 250 = 2,5 Om)

F38

n OTCE4YKH

OmnpezesisieT BeJWYUHY 3HadyeHHsT 060poToB oTcedkn oT 50 go 500 o06/mMuH, mocie
JIOCTHKEHH S KOTOPbIX 3aKaHYMBAETCs IIMKJ TOpMokeHUs1( mpu F25=2)

F40

CHUTI'HaJI Taxo

OnpegensieT MaKCUMasIbHbI ypOBEHb BBIXOJHOTO CUTHajia C TaxoreHeparTopa.
Besnunny 0..30 B pekoMeHAyeTcs yCTaHABJIUBATD [IJI1 HU3KUX YPOBHEHN CUTHaJIa C
11eJIbI0 MOBBIIIEHUS TOYHOCTH U3MEPEHUS CKOPOCTHU

3HaueHue Hagnucob [TosicHeHue

0 0.250 B gdazlcggll\éaﬂbeII/I YPOBEHbL CHUTI'HaJIa C TaxoreHepaTopa

MaKCHMaJIbHbIN YPOBEHb CHI'HaJla C TaxoreHepaTtopa

1 0.30B 0.30 B

F42

k030 d. U

3alaeT MHTerpasibHbld Ko3pduuueHT cTabuanszauuu ckopoctd ot 0 go 100,
MCI0J1b3YeTCsl [J1s1 HOBbILIEHUs] TOYHOCTH CTAOU/IM3aLMU CKOPOCTH

F43

genbta U

3azaeT pa3HULY MexX/y 3alaHHOM N3 U peaJIbHOM CKOPOCTBIO N IJ1s1 UHTeTrpaJbHOMU
cocTtaBJsswiel. Heo6xoquMo 4To6b! JiesibTa M 6blj1a MeHbllle, 4eM pa3HOCTh N3-n
Ipu paboTe Ha X0JIOCTOM XOAY.

F44

k030d. [l

3amaer auddepenHunanbHbid ko3pounuent ot 0 mo 100, ucnosb3yeTcs B
Iepexo/HbIX Mpolieccax JJisi yMEeHbLIEHHWS CKAauKOB CKOPOCTHU BpalleHHUs Npu
pe3KHX U3MeHEeHMUsIX Harpy3KH Ha BaJsly IBUraTeJIs

F45

nenbta /|

3aj/jaeT Auana3oH /s yCJI0BHO-HOPMAJIbHO JIMaNa3oHa CKOpOoCcTH oT n3-F45 g0 n3,
rje n3 - CKOPOCThb 3ajJlaHusl, B TMpejesax KoToporo auddepeHIpaibHas
cocTaBJiOIasA He aKTHBHA. BennuuHa genbrta /[l Jo/DKHA ObITH OOJIbIIE, YeM
CTaTHUYecKas OIKOKa N3-n, U3MepeHHas HAa X0JI0CTOM XOAY

F92

KOHTpPOJIb a3

QOyHKIUA BKJIKYAET W OTKIIYaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHusd paz”

3HavyeHue Hagnuce ITosicHeHue

0 BKJI 3alyTa BKJIOYEeHa

1 OTKIJI 3anuTa OTKJII4YeHa

F93

3anjura Bo36.

BkitoyaeT HWAM OTK/AKYAET 3alUTy OT IOTEpU TII0Jd B036Y)KL[6HI/IH. Tonbko AJ1d
BBINIPpAMHUATEJIA IUTAHUA 0OMOTKH AKOpAd

3HayeHUe Hapnuch

0 BKJI 3alyTa BKJIOYEeHa

1 OTKIJI 3anuTa OTKJIIoYeHa

F94

H3mepenue |

OnpepessieT cioco6 M3MepeHUsl TOKa 06OMOTKHU siKops I

3HaueHue Hagnucob [TosicHeHue

Tok 0OMOTKHM SKOpS paBeH MOJyCyMMe H3MepeHHU

0 aTyukK [+ u [-
A "m1ocoBoro” M "MuHycoBoro” natyukoB Isa = (I+ ul-)/2

Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSM ’TJHCOBOro”

1 AATIHK [+ JaTyuka Ia =1+

Tok 06MOTKH AKOPSI paBeH MOKa3aHUSAM "MHHYCOBOIr0”

2 AATIHK I- JaTyuka Iag=1-

3 HET Tok 06MOTKHU sIKOpsI paBeH HyJIo, I =0

F95

3amuTta Ug

BrJiroYaeT WM OTKJ/IIOYAEeT 3alUTY OT MOTEePU U3MEPEHUs HaNpsKeHUsI 0OMOTKU SKOPS
Usa

3Hauenue | Hapnuch |
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0 BKJI 3anuTa BKAKYEeHa
1 OTKIJI 3anuTa OTKJIIoYeHa
@DyHKIUSA HacTpauBaeT WM OTKJ/IOYAeT 3allUTy OT MOTepU HU3MepeHUs OOOpOTOB
aBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HavyeHue Hagnuceh [TosicHeHue
3amuTta cpabaTtbiBaeT, ecad n<100 o06/MuH 1pHU
0 15% o
F96 3awuTa n Uzazn>15% mnocJie 0KOHYaHHUS NJIABHOTO NyCKa
1 250 3amuTa cpabaTtbiBaeT, ecad n<100 06/MuH 1pHU
Uzan>25% mocsie o0KOHYaHMs JIABHOO MycKa
3amuTa cpabaTteiBaeT, ecad n<100 o06/MuH 1pHU
2 35%
Uzazn>35% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
3 OTKIJI 3anuTa OTKJIIoYeHa
. OrpaHyv4YMBaeT yCKOpEHUE, PeryaupyeT MJaBHOCTb U3MEHEeHHS CKOPOCTH BpallleHUs OT
F97 | miaHbld xon HeEFpaHI/I‘{eHHO};‘O( F%7=0) ;0 O}"IEHI;yMe,ZLJIEHHOFO(F97=1O) b P
F98 | 3aBoj. HacTp.
[losicHeHuUe
3HaueHUs BceX MNPOrpaMMHUpPYeMbIX QGYHKIUNA He
M3MeHsIeTCs
Bce  nporpammupyemble  QYHKIMM  HPUHUMAKOT
3aBOJICKME 3HAaYeHUA. ITH 3HAYEHUS PAaBHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaueHHUe 3HaueHHUe
F1 0 F28 [HOM A
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F5 2 F34 20
F6 3 F36 0
F11 10 F38 120
F12 5 F40 0
F15 0 F42 0
F16 100 F43 50
F17 1 F44 0
F18 2 F45 100
F19 0 F92 0
F20 UHOM # F93 0
F21 0 F94 0
F22 [HOM 1 F95 0
F23 1 F96 0
F24 60 F97 2
F25 0 F99 1
F26 3 cek F100 3
F99 | RS-485 azpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3HayeHus ot 1 o 247
OnpejiesisieT CKOPOCTh Nepeiauu JJaHHbIX 10 ceTH RS-485
3HaueHHe Hagnuchb
0 1200 6uTt/c
1 2400 6ut/c
F100 | RS-485 ckop 2 4800 6uT/c
3 9600 6uT/C
4 19200 6uT/C
5 28800 6ut/c
6 38400 6uT/c
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7 57600 6uT/c

8 76800 6uT/C

9 115200 6uTt/c
F102 kls + OnpegensieT kK03pPUIMEHT Nepeadu 10 TOKY MeXAY U3MEePEHHBIM 3HAYeHUEM CHUTHA/IA
F103 Kls - C JaTYMKa TOKa M IOKa3aHUSIMH TOKa Ha AHUCIUIee Mo “Iuiocy” U “MUHYyCYy’ SKOPHOM
ki 0OMOTKHM M TOKa BO36YXJleHHUs COOTBETCTBEHHO. Ha mpejanpusaTuu HU3roTOBUTE]E

00BIYHO BBICTaBJEHO 3HaYeHHe 6JiM3Koe K 1,00. [luana3on 3HayeHuu ot 0,5 10 1,75

F107 kUs, kUB OmnpenensieT KO3QOHUIMEHT Nepesadu 1Mo HaANpsKeHUIO( 060poTaM JIBUTATENA) MEXay
F110 Kn M3MepEeHHBbIM 3HaYeHUEM Y NTOKA3aHUsIMH Ha JIUCIJIee HANPSKEeHUS KOPS, HaNpsDKeHUs

BO36OYXK/eHUs M 000pOTaMU 3JIeKTpojBUraTesisa. Ha mnpeanpusaTud U3roTOBUTEJsE
00BIYHO BBICTaBJEHO 3HaYeHUe 6JiM3Koe K 1,00. [luana3on s3HayeHuu ot 0,5 10 1,75

8. UHAnKanua AaHHbIX HA AHUCILJIee

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

Pexxum OTobGpakaeMble JAHHBIE

['oTOoBH

1-s ctpoka Hagnuce “I'oToBHOCTB”
OCTb 2-1 cTpoka BesiMuvHa 3ajawliero cirHassa, Hanpumep, Us=27%,
U3=250B, I3 =66 A.

[IporpammupoBaHue | F2 - curnan ymp.

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

2-51 CTpOKa 3Ha4YeHHe PYHKLMHU U KPAaTKOeE MOsiICHEHHE

PaboTa

1-7 cTpoka BesinunHa 3a/jaroniero curaJja

2-9 CTpoOKa BesiunHa TOKa HArpysku OOMOTOK SKOps H
BO30YKJeHUs], BbIXOJHble HAINpPSDKEHUsT OOMOTOK fKOpsA U
BO30OYXK/JleHUs, TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Ua=100 B, Us=220 B, Is=3 A, Tp=45 C.

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

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

OTob6pakaeMble Ha AuCIIee NMapaMeTpbl NepUOJUYECKH MEHSIOTCH.
YTo6Bpl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omnbku 1 ee Ha3BaHHe

9. Bo3MoOKHble HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6111/1ue 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Hapgnuce Ha IlosscHeHne
N Omuo6ku A
MHAUKATOpe
Om?2 HeT cuoBOM ceTU! | YCTpoHCTBO He 0OHAPYKUBAET HaNPsiKEHUE CETU
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Bo3mo:KHasi npyuYnHa JencTBUs
Hanps»kenue Ha npeobpa3oBaTesb | Y6e UTbCs B NOJK/IIYEeHUHU
He MoJjaHo HalpshKeHus, NPaBUJIbHOCTH

NO/KJII0OYEHHUS

C/IMIIKOM HHU3KOE HalpdXeHue

Y6enuThcs, 4TO HANPSPKeHHE B CETU
ooJsibiie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS

CUCTEMBbI  yNpaBJEHUS WU
JJUATEeJbHOCTBbIO  6oJiee  2-X

MpoOBaJl  CHJIOBOTO  HaNPSDKEHUS
cekyHz.. JlasbHellee TOBeJieHUE

Ow3 Hannpljl(;}]zslj-lllxlﬂ' npeo6pa3zoBaTeJis onpejeseTcsd 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMAaTHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeo6pa3oBaTeyib BOHJIET B peXxuM “['OTOBHOCTB” HOCJ/IE MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axjawulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4MHaA JencTtBus
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIM U Mycopa
w4 neperpesn!
[Ipeo6pazoBaTesib pa3MelnieH B | YoeAUTbCS, UYTO  TeMIilepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJH | OKpY>KaloLlero BO3/yxa He
KapKOM MeCTe npesbimaer 40 C.  YcTaHOBUTH
npeobpa3oBaTeib B JPYyroe MeCTO,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Owm5 N JPpYT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UcYe3aeT
— OTNIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeob6pa3oBaTelist npeobpa3oBaTe/isi Ha HATUYUE
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
H 3aMblKaHUe! 3aMbIKaHU{ ¥ 3aMbIKaHUs Ha 3eMJIIO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
NpeBblllIaeT HOMUHAJBHBIA TOK | Halpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeo6pa3oBaTes WU Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTPOABUraTesN sl B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[loBpexaeHue teneit | [IpoBepuTh HCpaBHOCTH Lienel
H BO30YK/IeHUsI BO30YK/JIeHUs
Om11 Bosg;;:(f:nﬂ HeBepHoe nporpaMMupoBaHue | OTKOpPEeKTUPOBATh 3HAYEHUS
HaCTpOEeK byHKIIMN, 0TBEYAIOIIUX 32 3Ty
3amuty - F93,F19 u F21
OpuH U3 JaTYUKOB TOKA | YCTAaHOBUTH 3HAYeHUs PYHKLHNHU
HeWcIpaBeH Uau usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuThb
Omr 12 Hemncripasen pasa 60Jbllle Ipyroro HeHWCNPaBHbIYN JaTYUK, HACTPOUTH
JaT4YHK TOoKa Isa
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTb ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Ow 13 HeT uaMepenusi Usg | usmepenus Ug MPOBEPUTD Pa3beM B ILjIaTe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT
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Om 14

HET U3BMEPEHUA n

O6pbIB TaxoreHepaTopa

HpO3BOHI/ITb nenb U3MEepeHHs,
IIPOBEPHUTH PA3bEM B IIJIATE

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPpUHUMAaeET KoMaHay “PaboTa”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10141 KOMaH/bl

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJia 3d/JdHUA HEe U3BMEHAETCA UJIK paBHO 0

Bo3mo:KkHasi npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHH E

L[ened ynpaBJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajaa

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOT0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIIPaBHOCTh

HeT omu60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexxuM “Pabota”, curHas ymnpaBJ/ieHHS
IPUCYTCTBYET U W3MEHSETCs, Harpy3ka IOJK/IIYeHa, HO Ha BbIXOJE

HalpAXeHWd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OAHOJbl HE TOPAT

Bo3mo:KHas npuYnHa JenicTBUs
He n1nogaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBToMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
oTkJO4YeHue”

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipyn paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAHHbIE Ha
WH/JIMKAaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM MJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUuecKu B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (
3JIEKTPO/BUTATENeH, CBapOYHBIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

HpI/I nojgavde HallpAXeHHUA  Ha

npeo6pasoBaTejb Ha  Harpyske
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NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pa6ora” He mojaHa,
npeo6pa3oBaTesib HAX0AUTCs B pexkuMe “'oToBHOCTB”

Bo3mo:KHas npuYnHa JenicTBUs
KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II04YeHUe | YoeauTcs B NPaBUJIbHOCTH
Harpy3ku NO/IKJII0YEHUS] HAarPYy3KHU
BHyTpeHHss1 HEUCNIPAaBHOCTh OTnpaBUTb B pEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe MpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe OJHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:

A) KOHTPOJIb KpemJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSI?KKAa BUHTOBBIX COeJIMHEHUH;

B) yJaasieHue NbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxanb1ii [Ipeo6pa3oBaTesib HAHOCSATCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

B) 0603HaueHMe NUTAIOLEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3aLMTHI KOPNYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.

12 YnakoBkKa npeo6pasoBaTeJid

12.1 YnakoBKa npeob6pa3oBaTeJisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN
SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 lpeo6pa3oBaTesib XpaHUTh B 3aKPBIThIX MOMEIEeHUSX B KAPTOHHBIX KOPOOKAX HJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUHUX YCIAOBUSIX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOCHTe/IbHAs BJAXKHOCTh Bo3/gyxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3yx B MOMEIIEHUH He JIOJDKEH COJIep’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIUX KOPPO3HIO.

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

13.3 TpaHcnopTUpoBaHHe [ONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTaIlJINBAEMBbIX
repMeTNu3npoOBaHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

TPC-PB-460-220-A....oieieee e e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.

| =00 1 (0] s PP TRPR 1 wr.
L0 0 01 0 PP 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHeHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnjiaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITE/NIbHO U Y
CTOPOHHUX OpraHM3alLUil 6e3 corJacoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJIU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciydyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 10 aApecy, YyKasaHHOMY caiTe KoMnaHuuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
TPC-PB-460-220-A

QF1
A 4——
B «-——
C «-—
O6moTka sKops
XT1
11 +Us
2| -Us
O6moTKa BO3BYXaeHNs | xT12
iy Y
2| -Us
XT3
—@ — — ] T+
| |——2 T
Taxor_egaaaT_op QF2
L -—F— H:
220 B N
YnpasneHve MnaTta ynpasnexus
obmoTKOM siKOpS X1
1] 3B
0.10B O0—2| Uynp
Rper 0(4)..20 MA O— 3| lynp
4] Rynp
O 5[ AGND
“ " 6| Oy
Pa6ota
-_—7| GND
X4
2 s P
LMV
[ HEPT PE
S Osw Pz | =
LMV _
s
R
LKA
S HaPs
YnpasneHve
o6moTKOM Mnata ynpaeneHus
BO36YyxaeHNs X1
1] 3B
0.10B O0——2| Uynp
Rper 0(4).20 MA O— 3] lynp
4] Rynp
O 5[ AGND
“ " 6| Oy
Pa6ota
-_—7| GND
X4
2 O P |
LKA
S Hapt
ST Opu T |
LMV
5[ er
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3MepbI
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM

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

TPC-PB-460-220-A-125-13 | 560 602 638 840 790 194 | Boartei M12 39
TPC-PB-460-220-A-160-13 | 560 602 638 840 790 194 | Boatel M12 42
TPC-PB-460-220-A-200-13 | 560 602 638 840 790 194 | Boatel M12 44
TPC-PB-460-220-A-250-22 | 560 602 638 840 790 194 | Boatel M12 48
TPC-PB-460-220-A-315-22 | 660 702 738 940 890 222 BosaTel M12 64
TPC-PB-460-220-A-400-22 | 660 702 738 940 890 222 BosaTel M12 68
TPC-PB-460-220-A-500-35 | 760 802 838 | 1000 950 222 BosaTbl M12 72
TPC-PB-460-220-A-630-35* | 760 802 838 | 1300 | 1250 | 282 BosaTbl M12 85
TPC-PB-460-220-A-800-50* | 760 802 838 | 1300 | 1250 | 282 BosaTel M12 94
TPC-PB-460-220-A-1000-50 HanosibHbi# mikad 1600x800x400 125
TPC-PB-460-220-A-1250-50 HanosibHb# mikad 1800x800x400 152
TPC-PB-460-220-A-1600-50 HanosibHbid mikad 1800x800x400 160

TPC-PB-460-220-A-2000-80 10 3aMpocy
TPC-PB-460-220-A-2500-80 110 3a1POCy
TPC-PB-460-220-A-3200-80 110 3aMpocy
TPC-PB-460-220-A-4000-80 110 3apoCy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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