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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, MMeHyeMoro fajee no Tekcty “TPC-PB-230-220", “npeobpa3oBaTesib’ WU
“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

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

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

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

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHMpOBaHUe

O6eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3all[UT U AaBTOJIUAarHOCTHKH,
YCTPOWCTBA U  CBOEBpEMEHHOe

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepuctuku TPC-PB-230-220

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..230 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hasimyne KHONKY aBapUMUHOTO OTKJIKOY€EeHUS Ja
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Her
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)
KoadouuneHT 06paTHOM CBSI3U 10 CKOPOCTH 1..80 perysinpyeMbIi
MuHHMaIbHas cCTabUIN3UpyeMast 4acToTa
py 30 06/mMuH

BpallleHUsi( 10 CUTHaJ/ly OT TaXoreHpaTopa)

HecTabupHOCTb CKOPOCTHU NPU U3MEHEHUU
HarpysKu Ha BaJy ajiekTpojBuratesis oT 10%
10 90% oT HOMHHAJIBHOU

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

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

BxoJ ynpaBJ/ieHus1 / BXOZHO€ CONPOTHUBJIEHHUE

0-10B / 20 xOm
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0-20 MA /91 OMm
4-20 MA /91 Om
[I1aBHBIM MYCK U OCTAHOB 0..25 cek
KU KO-KPUCTANINYEeCKUNA UHAUKATOD 32-
Nuaukanusa o
CUMBOJIbHBIH, 3 CBETOAUOA
2 lIporpamMupyeMbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”
3amyTa: KOpOTKOE 3aMblKaHMe Ha BbIX0/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3anjuTa: noteps ¢a3bl UM “caunanue” gpas JdJIeKTpOHHasi
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHAas
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51H - 20 cek, [=1,25 In - 60 cek, I=1,1 In -
CpelHEKBaJJpaTUYHOEe 3HaUYEeHHe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3]
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
TouyHoCTh NOAAEPKaHUSA BBIXOJHOTO
HanpshKeHUs B peXKMMe CTabuau3anuu 2% Un
HanpsKeHUs
Bpems cTabu/M3aLUy BbIXOAHOTO
Halps>KeHUS NIPU CKa4yKe HallpsSKeHUs CeTH Ha 2.3 cek
10% B pexxuMMe cTabMJIM3aLUM HalPSXKEHUsl
CTeneHb 3alMIIeHHOCTHU P41
OxTaskeHue [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yIpaBAsALAMHU LensaMu
PexxuM paboThl JnutenpHsbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 sieT
['apaHTUs 12 mecsiueB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gomn. miata RS-485

[l paboThl Npeobpa3oBaTesss HEOOXOAUMO JiBa HanpsbkeHUsA. O4HO HampsikeHUe 4yepes
TUPUCTOPBI BBINPSMJISETCI U KOMMYTHUPYeTCS Ha Harpy3Ky - OHO Ha3bIBAaeTCsl CUJIOBBIM
HanpspKeHWeM; Apyroe HalpshKeHHe UCNOJIb3yeTcs A/ MUTAHUS CUCTeMbl yIpaBJeHUs — OHO
Ha3blBaeTCs BCIIOMOraTesbHbIM. BcrioMoraTesbHOe HanpsikeHHe peKOMeH/yeTcsl 0AaBaTh OT
JIMHUU C “4UCTBIM” MUTAHUEM, TO €CThb OT CETEN, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKH CUJIbHBIX
NIoMeX, TaKhe KaK CBapo4yHble annapaThl, 3JIeKTPOJBUTraTesH U T.J,

2.2 [Ipeo6pa3oBaTe b peiHAa3HAYEH AJI5 IKCIJIyaTallMy B C1eAYIOLMX YCAOBUAX:

A) 3aKpbIThble B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCMBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouero Bo3ayxa ot 0 go +40 C;

B) BepxHHUI1 NIpesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U
BJIary;

') atmMocdepHoe gaBaeHue oT 84 no 106,7 klla;




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

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3/]eCTBUS MPSMBIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;
7K) oTcyTcTBUE BUOpALUU U YIapPOB.

3. YcTpoiicTBO ¥ IPUHLUI AENCTBUA

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

PucyHok 3.1 BHemHu# Bu/| npeobpa3oBaTeis

C npaBoi CTOPOHBI pa3MellleHa NMaHe/b yIpaBJeHWSd U OpraHbl yNpaBJeHUsl NHTaHUEM
0OMOTKHM BO30YX/JeHHUd, NocepeJrHe HKada - MaHesJb yNpaBJeHUs U OpraHbl yIpaBJeHUs
NUTaHHUEM SKOPH.

Ha sninneBbIx naHe X pa3MellalTcs 3JeMeHThl UHAUKAL WU U yIpaBJeHU:

A) cBeToauvon “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6aep “PaboTa”;

[') ’KMAKO-KPUCTANLINYECKUN HHAMKATOP;

) xkHonku “Ilp.”, “@”, ”>”", ”<” nyig nporpaMMHUpPOBaHUA U YIIpaBJIEHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOr0 pe3nucTopa;

7K) KkHoNKa aBapMHHOTO OCTAHOBA.

BHyTpu 1mikada pa3MeniaroTcs:

A) knemmHuKH XT1-XT4;

B) TupucTOpHbIE MOAYJIH;

B) paauaTophl OXJKAEHUS;

[) mnaTel cucTeM ynpaBJeHUs;

/1) aBTOMaTHU4YecKui BbikaoYaTe b QF1;
E) aaTynku ToKa

2K) BEHTUIATOPBI OXJIKIEHUS
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Ha 6okoBo¥ naHesy mkada HaX04UTCS KieMMa 3a3eMJIEHUS.

B kadecTBe peryJjupymrouiero 3JieMEHTa B YCTPOWCTBE MCHOJIb3YIOTCA TUPHUCTOPHbIE
MOAYJIM, KaXAblM H3 KOTOPBIX COAEPXUT MO JBa TUpUCTOpa. CHJIOBOe HampsiKeHUe
NoJAK/A4YaeTcd K kKieMMHOM KoJsogake XT1. Ha siMueBodM mnaHesu pasMelleHbl 3J1€MeHThI
WHJWKALMU ¥ yIIpaBJeHUs. BHelllHHe MPoBo/a U KabeJsu JJisl NOAKJIIYEeHHUs HalpsHKeHUs CeTH,
Harpy3Ku W Iiened ymnpaBJieHUs] BBOASATCS B IKad Cc HKHeH cTopoHbl. llenu ympaByieHUs U
CUTHaJIM3allMU MOAK/II0YATCS K KJieMMHUKaM X1 u X4 cOOTBETCTBEHHO Ha MJlaTax ylnpaBJeHHs.

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

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [TosgcHeHue

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

B sToT pexum I[IpeobpasoBaTesip nepexojUT NPU HAJTUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yNpaBJAKOLIAE
MMIYJIbChI, HA Harpyske NpPUCYTCTBYeT HampspkeHWe. Ha uHaukatope
OTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“Pabora”

B aToT pexxum I[Ipeo6pa3oBaTesib NEPEXOJAUT MPU PETUCTPALIUU KAKOU-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [lpeobpa3oBaTesib  MOXKeT
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HAAIUCh

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

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

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




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

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

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 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HAYEHMUS

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

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “IIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSATb ee

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

3.4 Ha3znayeHue KJeMM KJIeMMHbIX Kosonok XT1-XT4, X1, X4 npuBejieHO B Tabsuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI

XT1 1 A ®a3za A nuraroniey cetu
XT1 2 B ®a3za B nuTaronieit cetu
XT1 3 C ®a3za C nuTarouen ceTn

XT2 1 +Us Jisi coeHeHUs ¢ 06MOTKOM sikopsi( Beixoa “mutoc”)

XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikops( Beixon “mMmunyc”)

XT3 1 +UB Jlnst coenHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 2 -UB Jlnsi coeiHeHMsI C 06MOTKOM Bo36yxaeHus( Boixona “Munyc”)
XT4 1 Tr+ 1 NoK/II0YeHUd TaxoreHepaTopa

XT4 2 TI- [ noK/I0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsxenue 3 B 1151 oAK/II04eHNS BHEIIHETO TIepeMeHHOTr 0

pesucTopa

X1 2 Uynp | [l nojgayu aHasorosoro curdaza 0.10 B

X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO

nepeMeHHOro pe3ucTopa
X1 5 AGND | O6uiuii /11 aHAJIOTOBOT'0 CUTHAJIA YIIPABJIEHUS
X1 6 Ay Jl1d mojga4y cCUrHasia AMCTaHMOHHOIO YIIpaBJIeHUs
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X1 7 GND O6mun
HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-ro NporpaMMupyeMoro
X4 1 HP P1 peste
X4 2 Oiﬂrﬁ 06Ul KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMuUpyeMoro
peJse
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-T'0 IPOrpaMMUpPyeMOro
peJse
X4 5 O6muit | OGLMNA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYTBIM KOHTAKT 2-I0 IPOrpaMMHUpPyeMOro
peJse
X4 v HP P3 HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-T0 IPOrpaMMUpPyeMOro
peJse
X4 3 O6muit | O6LMH KOHTAKT 3-TO IPOTPaMMUPYEMOTO peJie
P3
X4 9 H3 P3 HopMa/ibHO-3aMKHYTBIM KOHTAKT 3-I0 IPOrpaMMHUpPyeMOro
peJse

Pese 3, pasMellleHHOe Ha IJlaTe yNpaBJeHUs BBIIPAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/leMiICTBOBAHO /15 [10JJa4U CUTHaJIa 6JIOKUPOBKHU NIPU NOTepe M0Jis BO30YKeHHUs.

3.5 Br160p cnoco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KoJsiofku X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSAETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Br160op 3azato11ero curyHasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsiXKeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJ/IATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYeHHUAM 3a/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KadyeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHanoroBbid curiadn 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npusoxxeHe A) u Tabauueil 3.3. BbIOOp HCNOJIb3yeMOTro CUrHaja OCYLIECTBJISETCS
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nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JuCIlJIee B MPOLeHTaX OT MAaKCHMaJIbHOTO, BOJIbTaxX WU aMnepax, Hanpumep Usz=70%, U3=50
B, [3=30 A.

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

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHue mpeoOpa3oBaTesisi T[OCJAe TMPOBaJia CUJIOBOrO WJM BCIOMOraTeJbHOIO
HanpsbKeHUs  ompejiesisieTcss  3HayeHUeM  QYHKLUMKM  NOBTOpPHOro  Bk/YeHus  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HanpshKeHUs JJIMJICS MeHee [IBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, — TO NpPU HaJM4YUM KoMaHAbl “Pabora”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PadoTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HaNpsDKeHUs JJIUJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH YpOoBeHb, eCJIU 60Jiblile ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AUCILIee
WHAUIMPYeTCcs cooblieHre 06 omunbke. B Takom nosoxenuu [IpeobpasoBartesib 3a6/I0KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YToObI ero pa36JIoOKMPOBaTh, HYXKHO MMoJaTh kKoMaHAy “Ctom”,
nocJjie yero [Ipeo6pasoBaTesib nepeiieT B pexxuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bri6op QyHKIMY OPOrpaMMHUPYEMOTrO peJie

Ha ksieMMHy10 K0oJ104KYy X4 NJ1aThl yIIpaBJeHUsl BBINPSMUTENS 0OMOTKH SKOPSI BbIBe/l€HbI
KOHTAKTbl IPOrpaMMHUpyeMbIX pesie. B 3aBucuMocTu oT 3HaueHUs GyHKUUM F4-F6( cM. nyHKT
7) pese MOTyT ObITb HEAKTUBHBIMU WJIM BBINOJHATb QYHKIUIO CUTHAIM3ATOpaA CJAEAYIOINX
COOBITHI:

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

b) IIpeob6pa3oBaTesib HAX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pazoBaTesib HAXOAUTCS B pexxuMe “ABapus’”.

KoHTakThl NIporpaMMUpyeMoro peje MoxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y 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) samura or BHyTpeHHed HeucnpaBHocTH “Om5 Het cBa3u wMexay naatamu”
bukcrupyeTcs NpU OTCYTCTBUM OOMeHA JaHHBIMM MexAy IaTaMu. [[py BO3HMKHOBEHUH 3TOU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3.25 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.
[Ipeo6pasoBaTesib MMeeT cnelydaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B

NaMATH KOTOPOM 3HaueHUs paBHOro 1, Bce moJib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCA 3aBO/ICKHe 3HaYeHUsI QYHKIUH.

3.26 HacTtporku

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHs nopora cpabaTbhlBaHHUS 3alUThl OT KOPOTKOT0 3aMbIKaHUs B BEPXHeU
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxamnepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYAe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxXHeM yrJy 3TOU e IJaThl UMEIOTCS JIBe
KOHTpoJibHble Touku “K3”. HampspkeHue, H3MepeHHOe MeXJy 3THUMHU TOYKAaMHM, He
COOTBETCTBYET MoJioXkeHuto | 1-]5, 3aMKHyTOMY >kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHe ompejesisieT TOK cpabaThiBaHMs 3auUThl no K3.
BesnnumHa TOKa cpabaThiBaHHS MPSIMO-NMPONOPLMOHANBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUS HYXXHO 3TO HalpshKeHue
YMEHbIIUTb, AJ151 3arpy06/eHrs — HA0O60pOT HanpsixKeHHe ycTaBKU K3 yBeTM4YUTh.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHU U3MEHEHUs] HACTPOMKU 3allUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT IPUHUMATh BO BHUMaHUe:

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

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJlelllaMH,
MeHblIeM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThI, IOTOMY 4YTO 3aljdTa cpabaTbIBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaU€HHUIO TOKa,
a He [eWCTBYWOLIEMY WX CpeAHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJIMKO aMIJIUTyJHOE
3HaueHHe Toka( nuk-pakTop). [lonbiTKa 3arpy6bUTh UM MOJHOCTbIO OTKJIIUYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJAY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npejiesibHOe 3HaUeHHe MITHOBEHHOTO TOKA, a 3aBOJICKAasi HACTPOMKa KaK pa3 mpeAycMaTpUBaeT
cpabaTbiBaHME 3aLUTHI [JIs] HENPEBbILIEHUS 3TOr0 Npeie/IbHO-0NyCTUMOTO 3Ha4eHus1. B aTom
c/ly4ae U3rOoTOBUTEJIb MMeeT IPaBO OTKAa3aTh B 6eCIJIATHOM rapaHTUHNHOM 00CIyKUBaHUMU.
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b) IlokasaHus [gaTuuka TokKa. B ciydae, ecin TOK OOMOTKMU SKOps, W3MEPEHHBIH
baKkTHYeCcKH, pacXoJUTCA C JAAaHHBIMH, OTOOpa)kaeMbIMU Ha JAMCIlJIee, MOXXHO NPOU3BECTU MX
noAcTpouKy. [s noacTpoiku cayxat ¢yHkiuu F102 "kla +”, F103 "klsa -”. [lokazaHus Toka Ha
JMCIJIee U3MEeHATCS IPSAMO-IPONOPLMOHAIbHO U3MEHEHHUIO 3TUX KO3 PULIUEHTOB.

Heob6xoauMo ciefyromas nocjae 0BaTelbHOCTb e ICTBUM:

- pynkuuent F94 BoicTaB/isieTcs 3HaueHUe 1( u3aMepeHue 1o "TJIr0COBOMY” TaTUUKY). Jlasee
CpaBHUBAeTCA BeJMYMHA TOKa [d, U3MepeHHas KJ/ellaMH, C IOKa3aHUSAMMU Ha JHUCIJIee U IpHU
He0o6XO0AMMOCTH IPOU3BOJUTCA KOPPEKTUPOBKa KoaddunnenTa GyHknueit F102.

- ¢ynkuuer F94 BbicTaBssieTcss 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [OATYHKY).
Jlanee cpaBHUBaeTCA BeJIMYMHA TOKa I, U3MepeHHas KJelllaMH, C NOKa3aHUAMU Ha AUCILIee U
IIpY He06XOAUMOCTH NPOU3BOAUTCS KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢ynkuuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHUe OT 00OOUX [AATYMKOB) U
poBepsAeTcad NpPaBUJBbHOCTb MOKa3aHUM Ida. Besumynna Irms npu 3TOM HM3MEHUTCA
aBTOMaTHUYeCKH; ee KOppeKTUPOBaTh He TpebyeTcs.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, clefyeT UMeThb B BUAY Cjefylolive
dbaKTopBhI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HeYyBCTBUTEJIBHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPAaBHOCTH WJIM HEBEPHOW HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJA HW3MepeHMUsl TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaTUuHoe 3HaueHue). Kiemu, He usMmepsiomue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKE, a IPU HECHUHYCOMJAJIbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus Ao 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” uau “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY cpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOIO 3aMblKaHUs - JIMOO CJMUIIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHHe J1M60 HA060POT OTCYTCTBUE WJIM CIMIIKOM MeJiJIeHHOe cpabaTbiBaHUs. B ciyvae
BBIXOZIlA W3 CTpPOA peryjadTropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT INpaBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CTY>KUBaHUU.

[Ipy mnpoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~@”
NaHeJIU yIpaBJIeHHUs.

[logcTpoiika MokazaHUM TOKa BO30OYXJEHUs OCYLeCTBJSETCS aHaJOTHUYHO C MOMOLIbIO
¢yskiyu F102 kI B MeHI0 BBIIPSAMUTEJIS yIIPaBJAeHUs] TUTaHUEM 0OMOTKH BO30YK/IeHHUSI.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
miata A6( camas HWXHAs). C JIeBOM CTOPOHBI IJIAaThl €CTh PeryJadpoBOYHbIA pe3uctop R13,
OTBEYAIOI[UM 32 YCTAHOBKY HYJISI BBIXOJHOTO HaNpsKeHHUS HA OOMOTKe SIKOpS U OOMOTKe
BO30y/AeHUsA( Ha pasHbIX miatax) U R15 A/ ycTaHOBKM HyJ/i1 060pOTOB Ha Basy JBUraTesis
cooTBeTcTBeHHO. C mpaBoM cTOpOHBI - pe3uctopbl R7 u R9, macmitabupyrouye koadppuipeHT
nepejiayd OT U3MEPUTEJbHOW MJAaThl K MOKA3aHUSIM JUCILIEs [0 HANPSXKEHUI0 Ha SKOPHOU
obmoTke Usi, Ha o6MoTKe B030yJeHHUsT UB U 06OpPOTHI 3JIEKTPOJBHUraTessl MO CUTHANY C
TaxoreHepaTopa COOTBETCTBEHHO. Pe3ucTOpbl MOryT OBITh TPYAHO AOCTYIHBI H3-3a XIyTa
NPOBO/OB.
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Jisi noACcTpoiKY MoKa3aHUW HanpsikeHus sikopsi Ust Ha Auciiiee He0O6X0AMMO OTKJIKYUTh
3amwuty ¢yukuued F95, nanee mogath komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3aJaHUE.
3adukcupoBatb KHonkoH "®” BennuuHy Us Ha guciiee. Y0eAUTbhCsS, YTO Ha MOJKJIOYEHHOU
Harpyske HyJieBoe Hamlpsi>KeHHe U JOOUThCS MOKa3aHUU HyJisl Ha JUCIJIee TOBOPOTOM TOJIOBKU
peryJmMpoBo4YHOro pesucropa R13.

Jasiee moaHATH BbIXOAHOe HanpsxkeHUe 10 60-80% oT MakcMMabHOTO U pe3ucTtopoM R7
OTpEry/JMpoBaTh NOKa3aHUs Ha AUCIIEee, JOOUBIIMCh COBNAJeHUSI C U3MEPEHHBIM 3HAaYEHUEM.
W3MepsATh HampsikeHue Heo6X0JUMO MpPUOOPOM, 006J1aal0LUIUM CHOCOOGHOCTBIO H3MEpSThb
cpeaHekBagpaTtuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOMKH pEKOMEH/YETCs
BKJIIOYUTD 3alUTy pyHKLMeH FO5.

AHaZI0TMYHO HACTPaWBaIOTCS NOKa3aHUsl HaNpsi>kKeHUs1 Bo36yxaeHus UB peaucropamMmu R13
v R7 Ha fpyroil mnjiaTe BbINPSIMUTEJSI YIpaBJeHUsI NUTAaHUEM OOMOTKHU BO30YyXJeHHs,
nokasaHus 060poToB n - pe3uctopaMu R15 u R9. [lpu noactporike BesuyuH UB U n
peKoMeH/yeTCs OTK/IYUTD 3aluThl F93 u F96.

Tak >xe MOXXHO OTKOPpPEKTUPOBATh MOKa3aHUs Ha JUCIiee ¢ nmoMolblo ¢yHknuit: F107
kUsa - HanpspkeHue sikopsi, F107 kUB - HampshkeHHe BO30YKAeHHUS( M3 MeHI0 BbIMPSIMUTES
ynpaBJsieHus 00MOTKOM Bo30yx«eHus1), F110 - 060poThI ABUTATES.

3.27 Wcnosib30BaHMe KHONKY “ABapuiiHOe OTKJIOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka umeeT ¢UKcaLUIO CBOETO MOJI0KEHHUS.

[Ipy HakaTUM 3TOM KHONKU pa3pblBaeTcs LieNlb BCIIOMOraTeJbHOrO0 MUTAHMSA, IPU 3TOM
IJIaThl YIIPaBJIeHUs 00eCTOUUBAIOTCS M UMITYJIbChI yIIPaBJIeHUs] HA TUPUCTOPbI He MOAA0TCH.

3.28 YnpagJienue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [To ymosdaHuto
3Ta mJaTa He UJIeT B KOMIJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu nepBoHauya/bHOW MOCTaBKe IJaTa He Obla 3aka3aHa, TO €€ MOXHO JOKYIHUTb
OTZIeJIbHO.

Jns ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOpPMaLMOHHOM ceTH GyHKuUel F99;

B) YcTaHOBUTB 3HaUYeHHEe CKOPOCTHU Nepeaayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0LEero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKkyMeHTaIus o miate RS-485 u perucrpax
ModBus BbLI10KeHA Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YEeTCs ONACHOe JJI KU3HU HanpsbkeHHe. [Ipu
yCTaHOBKe INpeobpas3oBaTesisi Ha OOBbEKTe, a TaKKe INPU YCTPAaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUU HEOOXOAMMO OTKJIIUUTH [Ipeobpa3oBaTesib UM MOJKIIOYAEMbIE
yCTPOMCTBA OT CETH.
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4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, 1ie104el, Maces U T. II.

4.4 TlopxaroueHUe, peryJyMpoBKa M TexHUYeCKoe O0OC/Iy:XMBaHUe TIpeobpa3oBaTesis
JIO/LKHBI  [POM3BOJAUTHCS TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLIUMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

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

4.6 Jlns 3a1lUThl 06CayKMBato1ero nepcoHasna [Ipeo6pasoBartesib J0’KEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeET ObITb HCIIOJIb30BaH KaK pas3beJUHUTE/b LeNd WU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecny ciaydanHad IoJadya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
nepcoHaja WM ob6opyaoBaHus, To Ilpeo6Gpa3oBaTesb HeOOXOJUMO MOJK/IYATh 4Yepe3
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAeseHHeM  Temaa. /Juas
npeJloTBpalleHUs ePerpeBa, BbIX0A U3 CTPOs M MPe0OTBpalleHUs MoXKapa He06X0AUMO:

A) ycraHaBnBaTh [Ipeo6pa3oBaTesib Ha HETOPIOYYI0 TOBEPXHOCTH;

B) HezponmycTuMo ycTaHaBauBaTh [Ipeo6pasoBaTesib B MJIOXO BEHTUJIHUPYEMbIX MecTaxX U
MeCTax C BbICOKOH TeMIlepaTypoy OKpy:kalollei cpe/ibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.

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

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATL BHUTBIMH IdpaMHU
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXKJ0r'o CUrHaJsia OTAE€JIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM INpeobpa3oBaTeis, [IJisl Yero PeKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTD U
00JIyAUTH UJIK ONPEeCcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.
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5.4 He ponyckaeTc Npok/aajKa JHUHUHM YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IaMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 [loakaoueHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS MO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 [Ipu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAApPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJKJKYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;

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

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO C/ieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJbHOU paboTe BbIMPSIMUTEIS.

B) mnopaTph HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOMAbI Ha MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha Aucijiee B TeueHue 10
CEeKyH/i A0J>KHA OTOOpa3UTbCs HAANUCh TEKYILleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPbl OXJaxJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcs HaAnuch “‘[oTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HayaeT, YTO Mpeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

[Ipy mepBOM BK/IIOYEHUU HA TECTOBOW HAarpy3Ke peKOMEHAYeTCs OTKJIYUTh 3aL[UTY OT
NOTEePH TOJISI BO3OYKAEHHUS, AJis1 Yero cjJeayeT yCTAaHOBUThL 3HauyeHue PyHkuuu F93=1. [nasg
3TOro Heo6X0AMMO HakaTb KHONKY "IIp” /s BXoJa B peXMM MPOTpPaMMHUPOBAHUS B MOMEHT,
KOT/la Ha IUCILJIee OTOOpAXKaeTCsl MPUBETCTBHE U HAa3BaHUeE TEKYIled MOIeH.

Janee Ha JuUCIUIesIX BBINPSIMUTENEH OTOOpPa3UThCA HAANUCh “[OTOBHOCTH” U TeKyllee
3HaueHHe CUrHaJa 3agaHus( Hanpumep, U3=50% ).

[lepeBesute TymOsiep “Pabora” BbIIpAMUTENS MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosioxkeHue “Bka” U NPOKPYTUTE PYUKy NEepPeMEeHHOro pe3ucTopa OT OJHOIo KpahHero
NOJIOKEHUSI [0 JApyroro. Y6eauTech NMPH 3TOM, YTO HA NOJAK/JIIYEHHOW Harpy3ke( Jiamme
HaKaJIMBAHUsI) U3MEHsETCS HaNpsDKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/IaHUS.

ToyHO TakXke cieyeT mnepeBecTH TymOJiep “PaboTa” BbINMPSMUTENS MUTAHUS OOMOTKHU
AKOps B noJiokeHWe “Bk1” ¥ MPOKPYTUTH PYyUKy epeMeHHOro pe3ucTopa OT OJHOT0 KpalHero
NOJIOKEHUSI [0 APYroro, y6eJUBIINCh NPU 3TOM, YTO Ha MOJAKJIYEHHOW Harpyske( Jiamme
HaKa/IMBaHUsl) U3MEHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHUS.

Jlanee pekoMeHAyeTCS TMOJAKJKYUTH 3JIEKTPOJBUraTe/Jb W YCTAHOBUTb KOpPPEKTHbIE
3HAUYeHUs1 YCTABOK /IS 3alUTbl OT NOTEPHU IMOJis BO3OYXKAEHUS M aKTUBUPOBATb 3alLUTY,
yctaHoBUB F93=0. [Ipu aTOM Ha Auciiee BhIIPSMUTENSI 0OMOTKH BO30YX/I€HUsI 0TOOPA3UThCS
Haanuch “[OTOBHOCTB”, a Ha AuCIIee BbIIPSIMUTE/S MUTAHUS OOMOTKHU SIKOPS OTOOpPa3UTCs
Haganuch “Om 11 HeT mossi Bo3GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlEe BbIIPSAMUTEJS MUTAHUS
0OMOTKM BO30YX/J€HUsI HET HaNpPSKEHUsS U MO3TOMYy OH OJIOKUPYET pabOTy BBINPSIMUTEJSA
NHUTaHUs OOMOTKHU SIKOPSI.

[lepeBesute TymOJsiep “PaboTra” BbIIpAMUTENS MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosioxkeHue “Bks” U yBeqn4uMBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUXKEHHUU BbIXOJHBIM
HanpsPKeHUWEM W TOKOM BO30Yy)KJeHHs 3HAaYeHUM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
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BBINPSIMUTEJISI NMUTAHUS OOMOTKHU BO30YXJAeHHUs, cpabaTbiBaeT ero pese K3 Ha mnuate
yIpaBJIeHHs], KOTOPOe pa3pellaeT paboTy BbIMPAMUTEJIS MUTAHUS 0OMOTKH SIKOPSI; HA AUCILIee
BBINIPSIMUTEJISI MUTAHUS 0OMOTKHU SIKOPSI TOXKe MOsIBJIsIeTCs HaAIUCh “'0TOBHOCTD”.

6.2 PaboTa B pexuMax CTaOU/IM3aI[UH CKOPOCTH.

[lepes BKJIIOUEHUEM YCTPOMCTBA HEOOXOAMMO YO6eJUTbCA B TOM, 4YTO HOAK/IOYEH
TaxoreHepaTop. [lossipHOCTh NMOJAKJIIOUEHUsS] TaxOreHepaTopa He HMMeeT 3HayeHusd, "IJC” U
"MHUHYyC” TaxoreHepaTopa yCJOBHBI.

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

[logaTh Hanpsi>KeHU e 3JIeKTPOJBUraTe b, yOeJUThCS B HAJIMUMe UHAUKALUKU Ha JUCIJIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

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

6.3 Pekomenganuu no Hactpouke [IU/l-peryastopa

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

A) HacTpoika mpomnopiyoHa/JbHON cocTaBjdwinei. [lo yMmonyanuio koadpouiueHt F34
paBeH 10, pekoMeH/lyeTcsl HAYUMHATh ONPOOOBaHUE peKHMMa CTAOWUIM3ALUU CKOPOCTU C HETO.
CnenyeT o6palaTh HAa pABHOMEPHOCTb BpallleHUs 3jieKTpo/BuraTes. [Ipu oTcyTcTBUM 6UEeHUN
¥ HEepaBHOMEPHOCTH XO0Jia MOXHO yBeJU4YUBaTbh Ko3poduuueHT F34, mocTeneHHO HaWjasd TOT
npejies, IpyM KOTOPOM JBUTaTeJib 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 pPacCCOTacoBaHUs( CTaTHYECKOU
OIIMOKM) Ha XOJIOCTOM XOY UJIM MUHUMaJIbHOU Harpyske:

dn xx=n3 - n,

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

B) HacTpo¥Ka MHTerpajbHON cocTaBjsAwllel. HHTerpasbHas cocTanfwlas M03BOJSAET
NOBBICUTb TOYHOCTb PeryJMpOBaHUs, KOMIIEHCUPOBATh CTaTUYECKYI0 OIIMOKY, BO3HTKAIOILYIO
Py NPONOPLUOHAJBHOM peryJaupoBaHMU. Heo6XoAMMO BBICTaBUTb 3HauyeHUe [JenbThbl F43,
MeHbllle yeM dn xX, UY3MepeHHO! B NpeJblAylleM nyHKTe. HanpuMep, B npuMepe Bbillle dn XX =
100 06 / MUH, NO3TOMY HYHO BbICTaBUTb 3HaueHUe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koadounuenta F42 mnoabuparoT 3KCIepUMEHTa/JbHO, HayuMHasd C HeOOJbLIMX
3HayeHu# F42 = 10..15 u npu Heo6XoAUMOCTU yBesanuuBas. Eciu Harpyska paBHOMepHasi U
nuddepeHipaibHas coctaBisooimas( cM. NyHKT B) ucnosib3oBaThcsd He OyZeT, TO MOXHO
ycraHoBUTb F43 = 0, Torga perysaTop GyAeT CTPeMUTbCH CPAaBHATb CKOPOCTb peasjbHYH0 CO
CKOPOCTBIO 3aJJaHHOU:

n =ns.

Eciu auddepenumnanbHas cocTtaBisolias Oy/leT HCIOJAb30BaTbhCs, TO PEKOMEHAYeTCs

ycTaHaBJAMBaTh F43 X0Ts 66 HEMHOIO 60JIbIIIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-IepeEMEHHOHU
Harpyskd. OHa MO3BOJISeT YMEHBIIUTb CKAa4KU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
Harpysku. Heo6xoauMo ycTaHOBUTHL AenbTy F45 Gosbliyio, yeM dn xX, B HallleM NpUMepe
oosibiie yeM 100 06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO HNPU PE3KOM
CHW)KEHHUU CKOpPOCTH HHXKe n=n3-F45=1100-150=950 06/MuUH wuau mnpeBbllieHUH Nn3=1100
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06/MUH NOAKIIOYUTBLCA B paboTy fuddepeHIipdaibHasi COCTaB/sAOAA. A B AMana3oHe CKOPOCTHU
or 950 mo 1100 06/MuUH oHa paboTaTb He OyJAeT, 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 CTabuJbHbIM.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pe»KyM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJASETCI B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0AMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu aToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” nmpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumasi kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISIETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHWH, HY>KHO KPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcsl, HaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOPA UCUYe3HET, a 3HayeHHe QYHKIMM He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmmupyeMble QYyHKIMU Tpeobpa3oBaTesis Nepevyuc/ieHbl B Tabaune 7.1.
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Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Hapnuch Ha Onucanme
KIYs | HWHAUKATOpE
F1 c0co6 yrp. OmpepenisieT crnoco6 ymnpaBJeHHUs: KoMaHJa “PaGora” mojgaeTci MeCTHO HJIH
JUCTAHIMOHHO
3HaueHHe Hagnucob [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 KoJyiogku X1 1iaThbl

yIpaBJeHUs

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

OnpejensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHHUeM
3HayeHue Hagnuce [TosicHeHue
CurhHaJ 3aJlaHUs U3BMEHSAETCd HaXKaTHeM KHOIIOK “>" U
«en
0 KHOIIKH wn
HaxkaTue “>” yBenuYMBaeT BbIXOJHOE HaNpPSKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshHKeHHE
CurHan 3aZlaHusi W3MEHSeTCs TIOBOPOTOM PYYKH
MepeMeHHOTO Pe3UCTOPa, pa3MellleHHOTr0 Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHHE “Mun” COOTBETCTBYET
MUHHMMaJbHON BeJWYHMHE 33JaHusl, IOJIO’KEHHe
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 3afjlaHusl NMOJAETCS TOKOM ympaBJieHUs 4-20
4 4.20 MA
MA
CurHasn 3aJlaHysl NOJAAETCS BHEIIHHUM MepeMeHHBbIM
5 BHEIL Pe3UCTOP | Pe3UCTOPOM. PekomeHiyeMoe 3HAaYeHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3a/laHus nojiaetcs no uutepdericy RS-485
OnpenensieT noBeZieHUe NMpeobpa3oBaTesis MOCJe MPONAXKU HANpPsSKEHUST CHUJIOBOU CeTH
WJIM BCIIOMOTaTeJbHOT'0 HaNnpsi>KeHHUs B pexxuMe “Pabora”
3HaueHUe Hagmnucek [TosicHeHue
Eciv mpoBan HampspKeHUS JJIMJICA MeHee 2 CeK -
BBIXO/JJHOE HamNpsPKeHHe CKAaYKOM BO3BpallaeTcs Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBan HanpspkeHuss aiauicad 6GoJjiee 2 cCek -

F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HanpspKeHUS JJIMJIC MeHee 2 CeK -
BBIXOJJHOE HamNpsPKeHHe CKAaYKOM BO3BpallaeTcs Ha
NpeXHUH ypOBEHb.

1 OTKJIIOUEHO Eciu mpoBan HampspkeHUs1 Jjauicad 6ojiee 2 cek -
aBTOMAaTHYECKUH Mepe3anyCcK He MIPOUCXOAUT; 4YTOObI
nepedTu B pexxuM “PaboTa” HY)KHO MOJaThb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpejenisieT ycaoBYe cpabaTbiBaHus 1-ro NporpaMMHUpPyeMoro peJie
3HavyeHue Hagnucek IlosicHeHue
F4 1-e pene 0 OTKJIIOYEHO Pejie HEaKTUBHO BO BCEX PEXKMUMaAX pabOThI

1 curtan TOTOB Cpa6aT1:IBaH1/1e pen"e OPOUCXOAUT TPHU Iepexojie B
pexxuM “'0TOBHOCTH

2 curHaJ PABOTA | CpabaTbiBaHUe peJie NPOUCXOJUT MpPU Tepexojie B
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pexuM “Pabora”

CpabGaTbiBaHHEe peJjie NPOUCKXOAUT MpHU Iepexosie B

3 curHas ABAPHS “ »
pexxuM “ABapus

CpabaTbiBaHMe peJjie NPOUCXOAUT IMpHU Iepexose B
4 JIMH. TOPM. JIMHaMU4yecKoe TOpMO)eHue( JAJd  BBIIPAMUTEJSA
NUTaHUSA 0OMOTKHU SIKOps)

OnpepesisieT ycoBHe cpabaTbIBaHUsl 2-T0 IPOTPaMMUPYEMOTO peJie

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

pexuM “ABapus”

CpabGaTbiBaHHE peJjie TPOUCXOJAUT MpH Iepexojie B
4 JIUH. TOPM. JUHAaMHUYeCKoe TOopMo)KeHHe( /Jisi  BBIIPSAMUTEIS
MUTAaHUSI 0OMOTKH SIKOpPsi)

Onpenensier ycjoBue cpabaTbiBaHUS 3-rO OporpammupyeMoro pesie. TosbKo s
BBINPSAAMUTEJISI MUTAHUS 0OMOTKHU AKOPs)

3HaueHUe Hagnucek ITosicheHue

0 OTKJIOYEHO PeJjie HeaKTHUBHO BO BCEX pPEeXHNMax pa6OTbI

CpabaTpiBaHME peJie MPOUCXOJUT INPU IMepexose B

1 curHaia 'OTOB “ »
F6 3¢ pene pexxuM “T'oTOBHOCTD
) curnas PABOTA CpabGaTbiBaHHEe peJjie NPOUCXOAUT MpHU Iepexosie B
pexxuM “Paborta”
3 curan ABAPHS CpabGaTbiBaHMe peJjie NPOUCXOAUT IpU Iepexofe B
pexxum “ABapus”
4 JUH. TOpM. CpabGaTbiBaHHEe peJjie NPOUCXOAUT MpHU Iepexosie B

AVMHAMHUYE€CKOEe TOPMOXKEHHE

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

Fl1 fUIaBH. MycK ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

BpeMH IIJIaBHOI'O CHHXKEHHA HaNpAXeHHud [0 MHHHMAJIbHOTO 3HA4Y€HHA. [lnana30H

F12 | mnJaBH. BBIKIIL. "
3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

MuHMMaNbHOE 3HaUeHUe cUrHasa 3a/jaius B %. /lnanasoH 3HaueHu ¢pyHkuuu ot 0% A0

F15 | mmxrnpesen 100%, HO He 6osiee 3HaYeHus1 yHKIUU F16. luckpetHoctb 0,1%

MakcuMasibHOe 3HaYeHHe CUTHaJIa 3ajaHus B %. [luana3oH 3HavyeHUH ¢yHKnuu ot 0% /10

F16 | Bepx. mpesen 100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. luckpetHocTs 0,1%

CDYHKL[I/IH BKJ/IIOYaeT pPEeXHUMbI CTa6I/IJII/ISaL[I/II/I WK OrpaHHU4YE€HHA TOKa, HallpAXEeHHUA,

MOIIIHOCTH
3HavyeHHe Hagnuch ITosicHeHue
0 HeT PexXMMbl OrpaHUYeHHUs WM CTaOUIN3al U OTKJII0YEHBI
1 orp Isa BkJIOUEeH peKUM OTpaHHUYeHUs TOKA
2 Crab Ia BrJII0Y€eH peKUM CTabUJIN3alluy TOKA
3 Orp Us BKJIIOUEH peXUM OrpaHUYeHHUs HallpshHKeHUs
F17 pexcam 4 Ctab Us BKJII0YEH pe)KUM CTaOMJIM3aluY HAanpshKeHUs
Bk/toyeH pexuM CTabUIM3aLMHU TOKA C OTPpaHUYEHUEM
5 Ctlsaorp Us
HanpsKeHus
BkuiroueH eXMM CTabWJM3alMU  HaNpsKeHUs C
6 CrUsiorpla p i p
OTpaHHWYEeHHUEM TOKa
7 orp n BkJ1t04eH peXXMM orpaHUYeHUs1 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabuJIM3alMd CKOPOCTH
BkiyitoueH  pexuM  CTabu/au3alUd  CKOPOCTH  C
9 cTtnorp la
OrpaHHYeHUEM TOKaA
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F18

cTabuausanusa

dyHkuMa omnpefesisieT CKOPOCTb W TOYHOCTb CTaOWJIM3aLMU WM OrpaHUYEHUs [
pexxkumoB F17<8 v orpanuyeHnue Toka s F17=9

O4Y€Hb Me/lJIEHHad Camas MeJIEHHaA

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

cpeaHdad Cpe,Z[HHH CTa6I/IJ'II/13I:1L[I/IH, cpeaHdd TOYHOCTb

WIN | = (O

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

4 oueHb 6bicTpasg | Camag GbICTpas

F19

H. npegen U

OnpejnesnsieT MUHUMaJIbHOE 3HAaYEHNE HANPsHKeHUS Ha HAarpy3Ke B pekuMe CTabUInu3anuu
HanpspKeHUsl. 3HaueHne QYHKIMHU He MOXKET NMPEeBbICUTh 3HaYeHue ¢yHkiuu F20

F20

B. ipepen U

OnpesensieT MakKCMMaJbHOe 3HAayeHHe HaNpshKeHUs Ha Harpyske B peXHUMe
CTabWIM3aLUU HanpspkeHUs. 3HayeHHe QYHKLUMHU He MOXeT ObIThb MeHbllle 3HayeHUs
¢yHkuuu F19

F21

H. ipegeJ |

OnpenensieT MUHMMaJbHOE 3HAUYEHHE TOKA B HArpy3kKe B peXuMe CTaOUIM3aLUHU TOKa.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHHue pyHKuuu F22

F22

B. pefe |

OnpezensieT MaKCMMaJIbHOe 3HAaYeHHE TOKA B Harpy3ke B peXUMe CTaOWUIM3alUH TOKa.
3HavyeHHe QYHKIIMH He MOXKET MPEBBICUTb HOMHUHA/IbHBIH TOK BBINPSIMUTEJISIA U HE MOXKET
OBbITb MeHbllle 3HaYyeHUs GyHKuuu F21

F23

TaxoreHepatop

CDYHKLII/IH onpegesdeT NOAK/JIKYEH JIM TAX0reHepaTop

3HavyeHue Hagnuce ITosicHeHue

COO6I_LLaeT chucreme ylpaBJ€eHUA (0) HaJIMYHUHU
0 BKJ/IOYEH TaxoreHepartopa. Ha ,ZLI/ICHJIeI\/lI BBIBOAHUTCA HMHIHUKALHNA
O60pOTOB BaJia ABUTaTeJId

CoobuiaeTr cucTeMe ympaBJieHUss 00 OTCyTCTBHUE
1 OTKJIIOYEH TaxoreHepaTtopa. Ha Jucrniiee oTCyTCTByeT WH/IUKAIUSA
060pOTOB BaJia JIBUTaTes

F24

mV /06

3agaet BesmunHy MB/06 TaxoreHepaTopa. JTa BeJHYHMHA MCIOJIb3YeTC AJIs pacyeTa
BeJIMYMHBI 000POTOB B MUH BaJia JIBUrATEJIsI U NOC/AEAYIOLEN ee MHAMKALMM HA JAUCILIEee

F25

TOPMOXEHHE

(DYHKHI/IH onpeaesdeT CIoco6 TOPMOXEHHUA

0 HeT TOpPMOKEHHE OTCYTCTBYET

JTUHAMHUYECKOe  TOPMOXeHHe -  TOJAKJIIYeHHe
TOPMO3HOTO PE3UCTOPa K 06MOTKAM SIKOpSl B TeUeHHe
BpemeHu Ttopm( F26), JacToTa BpallleHHus He
KOHTPOJIUPYETCS

1 AuHaMmudyeckoe T

JMHAaMUYecKoe  TOpPMOXEHHe -  MNOJAKJIIYeHHe
TOPMO3HOTO  pe3nucTopa K O0OOMOTKaM  AKops);
TOpMOXKeHUe 3aKaH4YMBaeTCd IocjJe JOCTHXKeHUs
CKOPOCTHU BeJIMUMHBI oTceuku( F38)

2 AWHaAMHU4€eCKOoe n

F26

TtopMm

DyHKIMA ompejesiseT BpeMsi TOPMOXKEHMSI 3JIeKTpoJBuUraTesis. /[Mama3oH 3HaYeHUH
¢yHknuu 0..25 cekyH c marom 1 cek

F28

InowMm s

OHpe,Z[EJIHeT 3HAa4Y€HHE€ HOMHWHAJIBHOI'O TOKa HKOpHOfI 0OMOTKH 3JIEKTpOABHUTATEJIA, IIPHU
NpeBbINIEHHUE KOTOPOT'O 3allyCKAETCA MAKCUMAJIbHO-TOKOBAA 3dIIUTA OT IEPETPY3KH

F31

H. mpeaesn

Onpe,qumeT HUXHIOKO TpaHULYy [AHalla30Ha PperyjupoBaHHA CKOPOCTU B peXHUMax
CTa6I/IJII/IBaI_lI/II/I CKOpPOCTH

F32

B. IIpeaeJs n

OnpezesnsieT BepXHIOI TpaHUILy JHana3oHa peryJdpoBaHUsl CKOPOCTH B peXHMax
CTabMIM3aLUM CKOPOCTM M MaKCHMaJbHYI BeJHUYHMHY OOOpPOTOB [ pexuma
orpaHu4eHust o06opotoB( F17=7) U cTabuan3aly CKOPOCTH

F33

HOM. 060POTHI

3a/laeT BeJIMYMHY HOMUHAJIbHBIX 060pOTOB ABUraTess oT 25 0 6250 06/MuH. PyHKIUSA
He BJIMSIET Ha NPOLeCC peryJMpoBaHUsa CKOPOCTH; ee BeJIMYMHA UCI0/Ib3YyeTCs B KauyecTBe
HOMHMHaJIbHBIX 060p0TOB NHOM /1J151 JIaThl aHAJIOTOBOT'0 BbIBO/IA

F34

k030 . I1

OyHKIMA 33/jaeT 3HauYeHUe Ko3pPUiMeHTa MPONOPIHUOHATBHOCTU OOPATHOW CBSI3U OT
TaxoreHepatopa Kn gaa pexuma crabunusanuu ckopoctd F17=8. BesauuyunnHa Kn
ycTaHaBJMBaeTcs B npefeax oT 1 go 80; yamie ucnonb3yroTcs 3HadyeHus 10..40

F36

Ra + Rkab

3aZiaeT cyMMapHoOe CONPOTHUBJIEHHE LeU 0OMOTKH SIKOpS U KabeJIbHOW JIMHUU OT
peryJjsfTopa [0 ABUrartesig. 3JTa BeJUMYMHA HCIOJb3YeTCd B  peXHUMax
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CTabUJM3allMUd WM OrpaHHuYeHUs HamnpsbkeHuss Us  JJid pacyeTa mNafieHUs
Hanps’KEHWs1 HAa aKTUBHBIX COMPOTHUBJIEHUS C Iesiblo IR KOMIeHcalnuud 3TOro
nageHus. UsmenseTtcs c marom 0,01 Om ot 0 10 2,50 OM( 250 = 2,5 Om)

OmnpepenisieT BeJWYMHY 3HaueHUsT 060poToB oTcedku oT 50 go 500 o06/mMuH, mocie

F38 n OTCEYKHU
JIOCTHXKEeHHs1 KOTOPBIX 3aKaHYMBaeTCs UKA TopMoxkeHUs ( mpu F25=2)
OnpepenisieT MakCHUMaslbHbIA ypOBeHb BBIXOJHOTO CUTHajla C TaxoreHepartopa.
Besnunny 0..30 B pekoMeHAyeTcs yCTaHABJIUBATD [IJI1 HU3KUX YPOBHEHN CUTHaJIa C
LleJIbI0 NOBBINIEHHA TOYHOCTU U3MEPEHUS CKOPOCTHU
F40 CUIHAJ Taxo 3Havenue | Hagmuchb [losicHeHue _
MaKCUMaJIbHbI ypOBEHb CHUTHajJa C TaxoreHepaTopa
0 0.250B
0.250 B
MaKCUMaJIbHbIi ypOBEHb CHUTHaja C TaxoreHepaTopa
1 0.30B
0.30B
F42 koo, U 3aaeT WHTerpasibHbii Ko3pduUIMeHT cTabuausanuu ckopoctd ot 0 go 100,
VICIIOJIb3YEeTCs /151 IOBbIIIEHUSI TOYHOCTH CTabUJIN3alMU CKOPOCTH
3azaeT pa3HULY MexX/y 3alaHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTeTrpaJbHOMU
F43 Jnenbta U cocTaBJsgwied. Heo6xouMo 4To6bI JesibTa M O6bljla MeHbllle, 4eM pa3HOCTh N3-n
npu paboTe Ha X0JIOCTOM XOAY.
3amaer auddepenunanbHbidi ko3pouuuent ot 0 mo 100, wucnosb3yeTcss B
F44 k030 . [l [epexoAHbIX ImpoLeccax [JJjd yMeHbIIeHUd CKa4yKOB CKOPOCTU BpalleHUd IpHU
pe3KUX U3MEHEHUAX Harpy3KH Ha BaJly JBUraTead
3ajlaeT Auanas3oH /s YCJIOBHO-HOPMaJIbHO JiMana3oHa CKopocTH oT n3-F45 fo n3,
F4S nenbra ]l rje n3 - CKOPOCThb 3ajJlaHusl, B TMpejesax KoToporo auddepeHIpaibHas
COCTaBJISIIOIIASA He aKTHWBHA. BeanuuHa genbrta /[l Jo/KHA ObITh OOJIblE, YeM
CTaTUYecKas olKMOKa n3-n, U3MepeHHas Ha X0JI0CTOM X0y
@OyHKIUSA BKJIKYAET WKW OTKIKYAeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
F92 | komTposb das 3HaueHUe Hagnuchb [TosicHeHue
0 BKJI 3aniuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJII0oueHa
BkiitoyaeT WM OTKJ/OYaeT 3allUTy OT IMOTepu MoJsg Bo30OyxAeHUS. ToJbKO s
BBINPSIMUTEJISI IUTAHUSI 0OMOTKH SIKOPSI
F93 3amuTa Bo36. | 3HaueHHe Hagnucob
0 BKJI 3aniuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJII0YeHa
OnpegensieT ciocob U3MepeHUsi TOKAa 0OMOTKH siKops I
3HavyeHue Hagnuceh [TosicHeHue
0 naTaK I+ 1 I- :’I'OK 06MOT}$'I/I "HKOpH paBej—I NoJIyCyMMe HU3MepeHUuH
nrocoBoro” v "MuHycoBoro” gaTyukoB g = (I+ ul-)/2
F94 | HsmepeHue | Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSM ’IJHCOBOro”
1 JaT4uk [+
JaTyuka la= I+
Tok 06MOTKH SAKOPSI paBeH MOKa3aHUSAM "MHHYCOBOIr0”
2 JaTYyuK I-
Jatyuka Iag=1-
3 HET Tok 06MOTKHU sIKOps1 paBeH HyJo, I =0
Bkuiro4yaeT WM OTK/IOYAeT 3alUTY OT NOTEePU U3MEPEHUs HANpPSKEHUSI 0OMOTKU SKOPS
Usa
F95 3amura Usa 3HayeHUe Hapnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKIJI 3anuTa OTKJIIoYeHa
dyHKUMs HacTpauBaeT WM OTK/IOYAeT 3alUTy OT MNOTEepPU HU3MepeHHs OOOpPOTOB
F96 3auTa n aBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HavyeHue Hagnuceh [TosicHeHue
0 15% 3aunra cpabatbiBaeT, ecau n<100 o6/MuH npu
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U3ag>15% mocsie o0KkOHYaHMs NJIABHOI'O ycKa
3amuTta cpabaTtbiBaeT, ecad n<100 o06/MuH 1pHU
1 25%
Usan>25% nmocsie 0KOHYaHMs IJIABHOI'O MycKa
3amuTa cpabaTteiBaeT, ecad n<100 o06/MuH 1pHU
2 35%
Usan>35% nocJie 0KOHYaHUs JIABHOTO MycKa
3 OTKIJI 3anuTa OTKJIIoYeHa
o OrpaHUYUBaeT YCKOpeHHUe, peryjaupyeT IJIaBHOCTb U3MeHEHMs CKOPOCTH BpalleHHUs OT
F97 | mnaBubiki xon Hegrpaﬂnqeﬂﬂo};o( Fr‘)97=0) ,zf)o O}"IEHine,ZLJIEHHOFO(F97=10) b P
[TossicHeHuUe
3HayeHHUd BceX MpPOrpaMMHUpyeMbIXx QYHKLUUA He
U3MeHseTcs
Bce  nporpamMMupyemble  QYHKIMM  NPUHHUMAIOT
3aBO/ICKMe 3HaYeHUs. ITU 3HaUeHUs PaBHBbI:
dynkuus 3aBojckoe dynkuus | 3aBojcKoe
3HayeHHUe 3HayeHHe
F1 0 F28 IHOM A
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F5 2 F34 20
F98 | 3aBoj. HacTp. 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 IHOM 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 ceTu RS-485, 3Hayenus ot 1 o 247
OnpepesisieT CKOPOCTh Nepesayl JaHHbIX 1o ceTH RS-485
3HayeHUe Hapnuch
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/c
3 9600 6uT/cC
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/c
7 57600 6uT/c
8 76800 6uT/cC
9 115200 6uT/cC
F102 kls + OnpepenseT K03 ULUEHT epe/jayy N0 TOKY MeX/[y U3MepeHHbIM 3HaYeHUeM CUTHasla
F103 kls - C JlaTYMKa TOKa U TMOKAa3aHUSIMHU TOKa Ha JAuCIUIee Mo “miatocy” U “MUHYyCY’ SIKOPHOU
ki OOMOTKHM M TOKAa BO30YXKJEHHsS COOTBETCTBEHHO. Ha mnpeANnpUSTHM H3rOTOBUTEJIE
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00OBIYHO BBICTABJEHO 3HaYeHUe 6Jin3Koe K 1,00. [luana3on sHayeHuu ot 0,5 10 1,75

F107
F110

kUs, kUB OnpenensieT k03POUIMEHT Nepefauu Mo HampskeHUIO( 060poTaM JIBUTATENsI) MEXAy
Kn M3MepeHHbIM 3HaUeHUEeM U N0Ka3aHUSAMU Ha JUCIUIee HaPSHKEeHUs SIKOPS, HallpsiKeH s

BO30YX/eHHU W 000pOTaMM 3JeKTpoABUraTesns. Ha mnpefnpuaATHUM H3rOoTOBUTEsIE

0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

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

U3=250 B, I3 = 66 A.

[IporpammupoBaHnue | F2 - curnasn ymp.

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

2-4 CTpOKa 3HA4Y€HHe (l)YHKLU/II/I N KpATKOe€ IIOACHEHHE

1-51 cTpoka BesinunHa 3a/1a1011ero CUrHasia

2-1 CTpoKa BesinyrvHa TOKa Harpy3ku OOMOTOK SIKOpS |
BO30YXK/JleHUs], BBbIXOJHble HANpsPKeHUss O0OMOTOK SKOps U
BO30YXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Us=100 B, UB=220 B, [B=3 A, Tp=45 C.

[ - nocTosiHHas cocTaBJjsIlAasg TOKa OOMOTKM fiKops, Irms -
Cpe/lHEKBaJI[paTUYHAasl COCTABJIAIINASA, SKBUBAJIEHTHAsI MTOCTOSTHHOU U
nepeMeHHOMU COCTaBJISAIIEH TOKA 0OMOTKHU SKOPSI.

[Ilpu 3Havenuu ¢yHkyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMIOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJUYMHA 060pPOTOB Basa
JABurareJis, Hanpumep, n=1500 06/MuH.

OTob6pakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAHHBIM MapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (UKCALUIO
TEeKyllero napaMeTrpa. [Ilpu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMmeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

PaboTa

ABapus Koz omn6ku 1 ee HasBaHMe

9. Bo3MO>KHbIe HEHUCIIPAaBHOCTH U CIIOCOGBI UX YCTPAHEHHUA
Bo3MoXKHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpEe
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3moKHasi npuYnHa JenicTBUs
HanpsikeHue Ha npeo6pa3oBaTesb | YOe UThCS B MO/IK/IIOUEHUHN
Om?2 HeT CUJIOBOM ceTu! | He MoAaHO HanpsHKeHus, IIPaBUJIBHOCTH
MOAK/IYEHHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiKeHHEe B CETU
6osbie 100 B
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BHyTpeHHsIsl HEUCIIPABHOCTh | OTIIpaBUTb B pEMOHT

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NPOBaJ HaNpsiKeHUs] MUTaHUSA
CUCTEMBl  yHpaBJieHUss WJM  [pOBaJl  CUIOBOTO  HaNpshKeHUS
JUINTeJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /laJbHelllee TOBeJeHHe

Om3 Hannpz(;:sgnﬂ' npeo6pa3oBaTeJis onpenaesseTcsd 3HadeHrueM ¢yHknuu F3. Ecan F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeo6pa3oBaTeyib BOHJIET B pexkuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgbl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KkHasi npuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKAEHUS BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALIUOHHbIE
»KaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
[Ipeo6pa3oBaTesib pa3MeleH B | YoeJUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJM | OKpYXKaloLlero BO3/yxa He
»KapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeobpa3oBaTeib B JPyroe MecCTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
[lnatel A2 1 A5 He o6MeHuBatoTcs | [IpouncTUTh MeXIJIaTHbIE
HET CBAI3U MEeXIY
Owb watamul JAPYT C APYTrOM JaHHBIMU pa3beMBI, eC/IM OLUIMOKA He hcye3aeT
- OTIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
KopoTkoe Mex$a3HOro KOPOTKOTO
Our7 3aMbiKaHUe! 3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
ow10 Meperpyaka npeobpa3oBaTelis WU Ha BaJly ABUraTelsl, OTCTPOUTD
3JIEKTPOABUraTeN s B Te4yeHHUe | 3alIUTy JBurartess pyHkuuei F28
JJINTEJNbHOT0 BpeMeHHU
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
[ToBpexeHue neneit | [IpoBepuTh UCIPABHOCTH Lienel
H BO30YK/leHHUsI BO30YK/JleHUsI
Om11l BOB;;):::::I/IH HeBepHoe nporpaMMupoBaHue | OTKOpPEKTUPOBATh 3HAYEHUS
HaCTpOEK bYHKI MM, OTBEYAIOIIUX 32 3TY
3amuty - F93,F19 u F21
OpuH M3  JJaTYMKOB  TOKa | YCTAaHOBHUTH 3HaUeHUs QYHKIUU
HeWcIpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HEHCIIpaBeH pasa 6oJIbllle IPyTroro HEeUCNpaBHbIN JaTYUK, HACTPOUTD
JaTYHK TOKa Isa
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTbh ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUH,
Om 13 HeT u3MmepeHust Us | usmepenusa Ua MPOBEPUTH Pa3beM B IJIATE
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HEeT U3MEpPEeHUs n [IPOBEPUTH Pa3beM B IlJIaTe
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”
HeT omu6ok - Bo3moKHasi npuYnHa JencTBUs

KoMaHsa “Pab6ota” He moctynaetT | [I[poBepuUTh mocTynjeHHe KOMaH/ibl
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Ha npeo6pa3oBaTesb

paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a44 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

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

Bo3MoxKHasg npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MNOAKJ/IDYEHHE

1[ened ynpaBJeHus

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJeHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXeHHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha nHauKaTope HeT HAJIMHMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF1,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBTomaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuaorpadpom
COZIepXKUT MHOTO noMex; | HaIMYhMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcnoMoraTesbHOE MUTaHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

HpI/I nogade HallpAXXe€HHUdAd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTs KoMaHJa “Pabora” He mojaHa,
npeo6pa3oBaTe/ib HAX0AUTCs B pexkxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepﬂoe NOAKJ/IDYEHH E

y6e,ﬂI/ITCH B IPaBHUJIBHOCTH
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HArpy3Ku IMOAKJ/IDYEHHUA HArPy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10. TexHru4ecKoe 06C/IyKMBaHUE

10.1 TexHnuyeckoe o6cayXKMBaHUe Npeobpa3oBaTess NPOU3BOAUTCA He pexke 0OJHOTO pasa
B ILIECTb MeCsLeB U BKJIOYaeT B Ceb:

A) KOHTpPOJIb KpemnJieHus;

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

B) ypaneHue nblId U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'0 peXuMa.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxanb1ii [Ipeo6pa3oBaTesib HAHOCSATCS:

A) Ha3BaHUe Mpeobpa3oBaTeis;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3aLMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBkKa npeo6pasoBaTeJid

12.1 YnakoBka npeo6pa3oBaTeJisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsIHHbIN
ALIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 [Ipeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIEHUSAX B KAPTOHHBIX KOPOOKAaxX WU
JlepeBSIHHBIX ALIMKaX [IPU CJeAYIOLHUX YCI0BUAX:

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

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTCd BCEMHM BHUAAMHU 3aKpbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHbBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-PB-230-220...ccciieeeeer e e e e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T
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15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

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

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
TPC-PB-230-220
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PrucyHok Al CxeMa noJK/I04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

HanmMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-PB-230-220-40-13 480 516 546 720 680 194 | Boatsl M10 28
TPC-PB-230-220-80-13 480 516 546 720 680 194 | Boatsl M10 30

TPC-PB-230-220-125-13 560 602 638 840 790 194 | Boatel M12 39
TPC-PB-230-220-160-13 560 602 638 840 790 194 | Boartel M12 42
TPC-PB-230-220-200-13 560 602 638 840 790 194 | Boatel M12 44
TPC-PB-230-220-250-22 560 602 638 840 790 194 | Boatel M12 48
TPC-PB-230-220-315-22 660 702 738 940 890 222 Bostet M12 64
TPC-PB-230-220-400-22 660 702 738 940 890 222 Bositet M12 68
TPC-PB-230-220-500-35 760 802 838 | 1000 950 222 Bositet M12 72
TPC-PB-230-220-630-35* 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 85
TPC-PB-230-220-800-50* 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 94
TPC-PB-230-220-1000-50* | 760 802 838 | 1300 | 1250 | 282 Bostet M12 105
TPC-PB-230-220-1250-50 HanosibHbli mikad 1600x800x400 130
TPC-PB-230-220-1600-50 HanosibHbi# mkadp 1600x800x400 140
TPC-PB-230-220-2000-80 HanosibHbi# mkadp 2000x1000x600 250
TPC-PB-230-220-2500-80 HanouibHbi# miKkad 2200x1200x600 300
TPC-PB-230-220-3200-80 HanousibHblH mikad 2200x1200x600 350
TPC-PB-230-220-4000-80 HanousibHblH mikad 2200x1200x600 400

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31

38




