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BBegeHue

Hacroamee «PykoBOACTBO 1O 3KCIJyaTauWu» IMpeJHA3HAayYeHO [Ji1 O3HAaKOMJIEeHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
CKOPOCTHU J[BUraTesisi MOCTOSHHOIO TOKa, MMeHyeMoro fajee mo Tekcty “TPC-460-220-A”,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

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

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

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

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyIleCTBJISIeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

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

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

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

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA
YCTPOUCTBOM. Bce

3HepFOHeBaBHCHMOﬁ MMaMATHU MUKpoOIIponeccopa.

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

1.6 YcrpoiicTBO oTOOpakaeT Ha JAuUCIJee TeKyllue JaHHble O BeJWYMHE 3a/aloliero

CUTHa/la, TOKEe Harpy3kKd, BbIXOJHOM
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.7 Tllpeo6bpa3oBaTesib HMeeT LUPOKHUH KOMILJIEKC
byHKIIMOHUpOBaHUE

obecney”BawIIUX  HaJeXHoe

HaIllpAXEHUH,

pexunumax paﬁoTbI, 3HAYE€HHA

3allUT W aBTOJUWAI'HOCTHUKH,

yCTpOCTBA U  CBOEBpPEMEHHOE

I/IH(l)OpMI/IpOBaHI/Ie HOTpe6I/ITeJ]H 0 BO3HUKAKOIINX HEUCITPABHOCTAX U UX YIIPpEXKAECHH €.

2 TexHM4YeCKHe XapaKTEePUCTUKU U YCJI0BUA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIe 2.1

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TPC-460-220-A

KosinuectBo ¢das

3

CeTb

3x380B,50TI'n

BbixoHOe HanpshKeHUe Lienu IKops

0..460 B, peryiupyeMoe

BbIXO,C[HOG HaIllpAXX€eHHWe LEIn B036y}Kﬂ6HI/IH

220 B, HeperysinupyeMoe

Hasnyve KHONKY aBapUHAHOTO OTKJIIOYEeHHUS Ja
Hasimyve BBOJJHOTO aBTOMaTHUY€ECKOI0 Jla
BbIKJIKOYATEJIs
PeBepc Het
TopMosxkeHie JuHaMuyeckoe( TpebyeTCcss TOPMO3HOU
pesucTop)
Cnoco6bl peryJMpoBaHUsl HaNps>KeHUs1 ®a30BbI

BcrnoMoraTesibHOe MUTAHUE ISl CUCTEMbI
ynpaBJieHUsl

198-242 B 50Ty

HoMmuHanbHBIN TOK IpeobpasoBaTes A5
NHUTaHUSI OOMOTKH SIKOPS

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

HoMuHanbHBIN TOK Ipeobpa3oBaTesIs JJisl
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50,80 A

Peryvpyroumn 3jieMeHT

Tupucrtop

Croco6 cTabun3anuy 4acTOThI BpallleHUs

110 06paTHOM CBSI3U OT TaXOTeHepaTopa, Mo
ob6patHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
Harpys3KHu)

MuHMMasbHasA cTabUIN3MpyeMas 4acToTa
BpalleHusi( 10 CUTHaJ/ly OT TaXoreHpaTopa)

30 06/mMuH

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJly ajieKTpoaBuratess ot 10%

0,2-5% B 3aBUCHUMOCTH OT KO3pULHEeHTa
06paTHOM CBSI3U 10 CKOPOCTH OT

210 90% oT HOMHHAJIbHOU TaxoreHeparopa
Bpems cTabuin3anuy CKOpOCTH NPU CKauKe 02 cex
HaNps>KeHUs1 CETH UM Harpy3ku Ha 10% '
Tun cucteMbl yripaBJjeHud MukpornpoueccopHas

CurHas ynpaBJieHUs

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

Bxoj ynpaBJsieHus1 / BXOJHOE 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 Npeobpa3oBaTesist HE06X0AMMO JiBa HanpsikeHUd. OlHO HanpsKeHHe Yyepes
TUPUCTOPHI KOMMYTHUPYETCH HAa HAarpy3Ky — OHO Ha3bIBAeTCs CUJIOBBIM HaNPS)KEHUEM; ipyroe
HanpsKeHHWe UCTOJIb3yeTCA AJI MUTAaHUA CUCTEMBI yIIPpABJIeHHUA — OHO Ha3bIBaeTCs
BCIIOMOTATEeJIbHBIM.

2.2 lIlpeobpa3zoBaTe/ib NpeHa3HAYEH [IJIF SKCIJIyaTallUKY B CIe[y0LIMX YCI0BUAX:

A) 3aKpbIThle B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCMBHBIX 1apOB U I'a30B;

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

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

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

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODPS;

E) oTcyTcTBHE BO3JelCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyYTpeHHee VCTPOUCTBO.

BHeuiHu# BUA npeobpa3oBaTesis NpeAcTaBieH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) cBeToauof “Pabora”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') 2KUIKO-KPUCTA/IINYECKUH UHAUKATOD;

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

E) py4ka BCTpOEHHOT0 IEpeMEHHOI0 PE3UCTOPa;

’K) KkHONKa aBapuHHOTO OCTAHOBA.

B BHyTpu mkada pasmeniaroTcs:

A) aBTOMaTHYecku# BbikJIOYaTe b QF1 a/15 noak/I0UeHUsI CUJI0OBOU CETH;
b) knemMmHas kosoaka XT1 s noK/it04eHHUs1 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT2 [i/is1 N0 K/II0YEHHUS L[eNH BO30YK/IeHUS;

") TupuctopHble MoAYJIH( 3 IITYKH);

) paguaTop ox/axKJeHuUs;

E) maaThl cucTeMbl yIipaBJieHUs;

7K) aBTOMaTHuYeckui Bbik/IO4YaTe b QF2;

3) BEHTU/ISAATOPDI OXJIAXK/EeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
B kauecTBe pery/jMpymouero 3jieMeHTa B yCTPONCTBE UCNOJIb3YIOTCS TPHU TUPUCTOPHBIX

MOAYJISl, KaXKJAbIMA W3 KOTOPBIX COAEPKUT MO JABa TUpuUcTopa. CHI0BOe HampsiKeHHe
NO/JKJI0YaeTcsl K CBOOOAHBIM 3akuMaM aBToMaTa QF1. Ha siuiueBodl mnaHesd pasMelleHbI

6
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3JleMeHTbl WHJAWKALUMW W yIpaBjeHUsA. BHellHue mnpoBosa W Kabeau [Ajd NOJKJIIOYEHUS
HaNpshKeHUs CeTH, Harpy3KHU U Lielleld ynpaBJeHUsl BBOAATCA B IIKad ¢ HUXKHeH CTOpoHbl. Llenu
yIpaBJ/IeHUS U CHUTHAJM3alMM NMOAKIIYAITCA K KJeMMHMKaM X1 u X4 cOOTBeTCTBEHHO Ha
nJ1aTe yrnpaBJeHHUsl.

PexxyMbl paboThL.

[Ipeo6pa3oBaTesib B JI060M MOMEHT HAxOAUTCA B OJAHOM W3 PEXHUMOB pabOThl. ITH
pEeXUMBbI IepevucieHbl B Tabaule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [lossicHeHHe

B 3ToM pexuMe HUMIYyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHAbl “Pabora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMpPHU TNOCTYIUVIEHUU KOTOPBIX MepexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3TOT pexxuMm npeo6Gpa3oBaTesb MepPeXoJUT NPU HAJTUYUM KOMaH/Ibl
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAIOTCH yHpaBJANOLIAE
MMIYJIbChbl, HA Harpy3ke NPUCYTCTByeT HampshkeHue. Ha uHJHKaToOpe
O0TOOpakaeTcCsl TeKyllee 3HaUeHWe CUTHaJsa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTpPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“PaboTa”

B 3TOT pexxuM npeo6pasoBaTesib MepPexoJUT NPU PErUCTPALMU KaKOH-
J160 aBapUHWHON CUTyaluu. MMMyJsbcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAKTCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUSI  aBapUMHOM  CUTyallMd TMpeobpa3oBaTeSb  MOMXKET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/Jja aBAPUUHOMN CUTYal[MU U 3alpOTPaMMUPOBAHHbBIX
HacTpoeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSCHSIOIAs HaAIUCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYeHUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTeMbl ynpaBJjieHUsi( Korja Ha JAuUCILIIee
“IIporpaMmMupoBaHue” | 0OTOOpaXKaeTCs Ha3BaHUE TEKYILeH Mo/iesid Tpeobpa3oBaTeis).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

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

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKOTCA OpraHbl yNpaBJeHUs W HHJAWKALUY,

nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasJjienusa uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUHU 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 “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsKeHUs MpHU
OTKJI0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHaueHue kJ1eMM KaeMMHbIX Koa040K XT1-XT3, X1 u 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 coeHeHMs ¢ 06MOTKoM sikopsi( Beixoa “nutoc”)

XT1 2 - Us Jns coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)

XT2 1 +UB Jns coeiuHeHus c 06MoTKoM Bo36yxaeHusi( Boixog “nutoc”)

XT? 2 Us gﬂﬂ COE",CU/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon

MUHYC")

XT3 1 Tr+ [ noiK/I0YeHUd TaxoreHepaTopa

XT3 2 Tr- Jl1d oA KJI0YeHUs TaxoreHeparopa

X1 1 3B Hanpsxenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B

X1 3 lynp s mojiauu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHHUs

X1 6 Ay g noga4y CUrHasia JYCTaHIIMOHHOIO yIIpaBJeHUs
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X1 7 GND 06wuit
X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUPYEMOTO peJsie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 b1
X4 3 H3 P1 HopMa/ibHO-3aMKHYThIM KOHTAKT 1-ro MporpaMMHUpyeMoro
peJie
X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUPYEMOTO peJie
O6mmumit | O61UHA KOHTAKT 2-r0 IPOrpaMMHUPyeMOro peJie
i > P2
X4 6 H3 P2 IP)I:J}I)éwaJIbHo-saMKHyTbm KOHTAaKT 2-T0 IPOrpaMMHPYEMOTO

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IePEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B

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

COOTBETCTBEHHO, HaXxOXKJeHHUEe PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03Ha4yaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJieHUS] OCYLIeCTBJSETCS
nporpaMmMmupoBaHueM GyHkuu F1( cM. myHKT 7).

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

3.6 Bbi6op 3a/1a10111ero CUrHaJa
YnpaB/asAiTb YPOBHEM BBIXOJHOIO HaNpsh>KeHUs MpeobOpa3oBaTesisi MOXHO MECTHO WJIH

JAUCTAaHLMOHHO. MeCTHO MOXHO yIIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/1a1011ero CUTHaJ/Ia, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlIaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHue PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLMOHHOTO VYIpaBJeHUs B KayecTBe VYIPaBJAKIIUX CUTCHAJIOB MOTYT
IPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbii aHamoroBbid curiadn 0..20 MA;

B) craHAapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

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

llenn ynpaBJieHWS MOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYIIeCTBJSAETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCILJIee B MPOLIeHTaX, BOJIbTaxX UK aMmIiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

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

3.7 Ucnosb3oBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKJIOYEHUS

[loBeseHue mnpeob6pa3oBaTessi IMOCJe TMpoBaja CUJIOBOTO HJM BCIOMOraTe/bHOIO
HamnpsDKeHUs1  ompejiesisieTcs  3HayeHMeM  QYHKIMKM  HOBTOPHOro  BK/OYeHUs  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).
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Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpsXKeHUs JIJINJICS MeHee IBYX CEKYH/I, TO BbIXO/IHOE HaNpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH ypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJIMYUM KoMaHAabl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Ecim F3=1, To aBTOMaTHh4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPU HAJIUYUMU KOMaH/bl “PaboTa” Ha guciee
MHAMLUPYETCs coobleHre 06 ouMbke. B TakoM noJsioxkeHUMH Npeobpa3oBaTesib 3a6JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHUs. UToObl ero pa3bJiOKMpPOBaATh, HY>KHO NMojaTh koMaHay “Crtom”,
nocJie 4yero npeo6pa3soBaresib HepeizieT B pexkuM “'0OTOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

'}
HEHDH}KEHHE cetTn
- T
Komanga “Pabota”
- T
BeixogHoe Hanpsxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.2 [[pumenenue pyHkuuu F3
3.8 Bbi6o HKIMY IPOrpaMMHUPYEMBIX peJe

Ha «ksieMMHyw kojoAkKy X4 1JaThl yIOpaBJeHUs BbIBeJeHbl KOHTAKThl [BYX
nporpaMMHpyeMbIx pese. B 3aBucUMOCTH OT 3HayeHUs GYyHKIUM F4-F5( cM. myHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJHATH QYHKIHUI0 CHTHAJIN3aTOpa CJeAYIOLHUX COOBITUM:

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

b) Ilpeob6pa3oBaTesib HAX0UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTeib HAXOAUTCS B pexxuMe “ABapus”.

[) Jlunamuyeckoe TopMmokeHHe. KOHTaKTbl pesie HUCHOJAb3YIOTCH JJisi KOMMYyTaLUHU
CUJIOBOTO KOHTAKTOPA, NOAK/I0YaI0Iero TOpMO3HOM pe3nucTop K 0OMOTKe SKOPH.

KoHTakThl NIporpaMMUpyeMoro peje MoxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.9 HW>KHUY Y BEPXHUU TpeJiesibl PeryJIUpOBaHUd

HXHUI U BepxHUH InpeJiesibl peryJUpoBaHUS COOTBETCTBYHOT MHUHHUMAJbHOMY U
MaKCHMaJIbHOMYy 3HAa4eHUIO0 YINPaBJAILEro CUrHajla. YCTaHOBKA 3TUX 3HAaYeHUW MO3BOJISET
YCTAaHOBUTb TpaHHUIbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HanpspkeHWs B IPOLEHTaX OT HOMHUHa/JIbHOro. EciM ycTaHOBUTBH 3HayeHHe [AJs1 HHUXKHEro
npegesa paBHbIM 0%, a a1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
Jihana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO.

10
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JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

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

3.10 PexxuM orpaHvyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK OOMOTKM He NpPEeBbICUJI 3alaHHOe 3HaYeHUe. [laHHasg QYyHKIMS M03BOJISIET
TOYHO OrpPaHUYMUBATH MYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M meperpysku. DyHkuus
BKJIIOYAETC W OTKJIYaeTcs M[porpaMMUpoBaHuMeM ycTaBku F17=1, a BeJHWYMHA
MaKCHMMaJIbHOTO TOKa 3a/iaeTcs ycTraBkod F22( cM. myHKT 7).

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

3.11 PexxuM cTabUIM3AIUU TOKA

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

B sTOM pexxrMe cTabUIN3UPYyeTCsl BeJIMYMHA NOCTOSIHHOW COCTaBJIsIoled ToKa Akops Is(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.12 PexXyM OorpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM

cUCTeMa ynpaBJIeHUs] aBTOMAaTUYEeCKH U3MEHsIeT YIpaBJsiiolllee BO3JeUCTBHE HA THUPUCTOPDI
TaKUM 00pa3oM, YTOObI BHIXOZHOE HAaNpsDKeHHWe Ha OOMOTKe SIKOpsI He MPEBBICUJIO 3aZlaHHOe
3HaueHUe. PyHKIMS BK/IOYAETCI M OTKJIIOYAeTCs MpOrpaMMHpOBaHUEM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOT'O HaNpsi»KeHUs 3aZaeTcs ycTaBkoi F20( cM. myHKT 7).

Jlnsi Gojiee TOYHOTO OTpaHUYEHHUs] HANpPSDKEHUs CAYKUT PyHKuuu F36, ¢ momolibio
KOTOpOU 3a/laeTCsl BeJIMYMHA aKTUBHOT'O CONPOTUBJIEHUSI KaGeJIbHOU JIMHUU U 0OMOTKH SIKOPS.
C moMoupl0 3THUX JAHHBIX TMPOU3BOAUTCS BbIYMCJIEHHWE BeJWYUHbI HanpskeHuss IR
KOMIIEHCAI[UM NaieHUs] HalpshKeHUsT:

Ur =Irms *(Rk + Rsa), rae

Irms - cpeJgHeKBaJjpaTUYHOEe 3HAuYeHHe TOKa, Rk+Rd - cymMMapHOe CONMpOTHBJIEHHE
KabeJIbHOM JIMHUM U 0OMOTKH sikopsi. CHcTeMa ynpaBJIeHHUS] PETyJsATOpa BbIYUC/ISAET BEJTUUUHY
UIR ¥ KOPPEKTHUPYET BbIXOHOE HAIPSKEHUE C €€ YIYETOM.

3.13 PexXyM CTabWIM3allMU HaNpsHKeHWs, CTabuau3anus CKOpPOCTH 1o obpatHoit 3/C
ABUTaTeJId

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBHe HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3aLUM HanpsKeHUs - 2% OT HOMMHAJIBHOTO HAIps)KeHUsl CeTH, BpeMs
CcTabuaM3alMd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
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oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/OYAETCS
nporpaMMyMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MUHUMaJbHOTO U MaKCMMaJbHOTO
HanpspKeHUM 3ajjaetcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6oJiee TOUHOM CTAaOUIM3ALMN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HAaUYeHUEe QYHKIUU
F36, 3apatoliell cyMMapHOe COIPOTHB/IEHHE KabeJIbHOU JIMHUM OT peryJsTopa [0 ABUraTes U
0OMOTKHU sIKOpS. ViMes 3TU AaHHble PeryJsaTop BblYMCAseT 3HadeHHe IR KoMIleHcanuy nafeHus
HalpshKeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JIeKTponpHBOJa U3BECTHO, YTO
CKOpOCTb BpallleHUA BaJsla ABUTaTeJIsl BBIYUCIALTCH:

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

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOK 06MOTKHU siIKopsl, RA — conpoTHB/eHne
0OMOTKHU fIKOpSA, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUS BUJHO, YTO €C/IU
IPOM3BECTH KOMIIEHCALUI0 MaJleHUsl HalpshKeHWs Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
J100aBJISTh K K HallpsXKEHUIO siIKops BeJUYUHY [9*R4, To dopmysia npuobpeTeT BUA:

n = Usa/k,
TO eCThb IPH 33JaHHOM 3HaueHUU Usl yacToTa BpallleHHUs] OCTAeTCsl HEM3MEeHHOU, TaK Kak
KOHCTPYKTUBHbIA  Ko3¢oduuueHT Kk - BeJMYMHA TMOCTOSIHHAsA IS KOHKPETHOIO

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEXUM CTAOMJIM3aLMK HANpsHKeHUsl M 3a/aB BeJUuuHy F36,
TEeOpeTHUYeCKM MOXHO CTabW/IM3UMpOBaThb YacTOTy BpallleHUs Baja MpPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuaudanued no obpatHoul 3/C aBuraress.
[IpakTHYecKH e TaKoH MeTo/ cTabuIn3alu UMeeT MeHblllee ObICTPOJeUCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEPaTOpa, HO MOXKET ObITh
BIIOJIHE IpUEMJIEM /IJIs pABHOMEPHOM HArpy3KH, MOKasbIBasi TOUHOCTb 1-5%.

3.14 PexxyM cTabUIM3aIMU TOKA C OTpaHUYEHWEeM HanpsaKeHUs

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOWUJIM3AIMM TOKA C OJHOBpPEMEHHBIM
OrpaHHYEeHUEM HaNpsPKeHWs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMAaTU4YECKU H3MEeHseT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4YTOObl MOAJEpPKUBATb TOK
OOMOTKHM SIKOpS Ha 3aJlaHHOM YpOBHe, OJJHOBPEMEHHO C 3TUM He JoMycKas MpeBbllIeHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/laHUusi oTOOpakaeTcs B aMmmepax, Hanpumep I3 = 27 A.
OyHKIMA BK/IOYAETCAd W OTKJ/OYAETCS MporpaMMHpoBaHUeM ycTaBku F17=5, BeJIMUMHA
MHMHUMaJIbHOTO U MaKCUMaJIbHOTO TOKa 3agaeTcd ycraBkamu F21 u F22, makcumasnbHasd
BeJIMUMHA HanpsikeHUs - pyHkuuend F19( cM. nyHKT 7).

B 3TOoM pexxuMe CTaOUIM3UPYETCS BeJUYHMHA MOCTOSTHHOM COCTaBJIsAOLIeN Toka sskops Is(
He cpefHekBajapaThyHoe Irms). [Ilpy orpaHWYyeHUH HaNpsKEHUs YYUTHIBAETCS AaKTUBHOE
conpoTuBJieHus1 Ra + Rkabesns, 3ajaBaemMoe pyHkuuen F36.

3.15 PexuM cTabUIM3AIIMY HANIPSKEHWS C OTPAaHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoXKeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OJHOBpEMEHHBIM OrpaHUYeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
VM3MeHsIeT YNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsbKeHWe Ha 0OMOTKe SKOpsli Ha 3aJlaHHOM YpPOBHE, OJIHOBPEMEHHO C 3TUM He JoIMycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIMA BKJIKYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOrO Hamnps»KeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cM. nyHKT 7).

3ajaB BeqMynHON F36 compoTUB/NEHUS OOMOTKHU SIKOPS U KabeJbHOW JIMHUU, B 3TOM
peXuMe MO>KHO J0OUThCS CTabWUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)

B aTOM pexxnMe OorpaHUYMBAETCSl BeJIMUMHA MOCTOSTHHOM COCTaBJsAOLeN Toka skops s(
He cpeJlHEKBaZpaTU4YHOe Irms).
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3.16 PexxuM orpaHryeHUd CKOPOCTU

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

3.17 PexkuM cTabUaM3aIMU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
GYyHKI MM 0O6paTHOM CBSI3M OT TaxoreHepaTopa, YCTAaHOBJIEHHOTO Ha BaJ ABuraTtess. CUTHal
3a/laHUSA Ha AUCIJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HrxxHui
Y BEPXHUU NpeJies peTryJUpoBKU 060poToB 3agaeTcsa GyHkuusamMU F31 u F32( cMm. nyHKT 7).

Jl/1s1 npaBUJIbHOM paboThl U UHAUKALUU B peXKMMaX CTabUIM3al My CKOPOCTH HEOOX0UMO:

- aKTUBUPOBATb HMHAWKALUIO OOOPOTOB Ha JAUCIJEe, AJs 4YEero HYXXHO YCTAaHOBUTb
3HaueHue F23=0;

- dyHkuueit F24 ycTaHOBUTb KOpPpEKTHOEe 3HaueHHe uyuciaa MB/06, cooTBeTcTByloliee
KOHKpPETHOMY TaXxOoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AWanasoH JJis CHrHasa ¢ TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wan 0.30 B. Jluanason 0.30 B pekoMeHAyeTcs yCTaHaBJIWBaThb [Jisi HHU3KOrO
YPOBHS CUTHAaJIa ¢ TaxoreHepartopa. CjiefyeT y4ecTb, YTO BbiOpaB AuanasoH 0..30 B, Hy»kHO ObITb
yBEPEHHBbIM, UTO CUTHa/ 06paTHOM cBsi3U He npeBbicUT 30 B, MHAaYe Mpou30i1eT HAChIlEHUE
CUTHaJIa ¥ CUCTEeMaA YIpaBJIeHUs MOXEeT BblIaTh MaKCHUMaJIbHOE HaNpsi>KeHUe Ha BbIXO/iE, MOCJIe
4yero BaJl BUraTeJisl MOJYYUT MaKCUMaJIbHYI0 CKOPOCTb BpalleHHsl.

PexxuM cTabuivsanuy CKOpPOCTH BkitovyaeTcsal  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HauyeHUe paBHOoe 8). B 3ToM pexuMe peryjsaTop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxXxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPY 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCS KAaK pasHULA MeX/y 3aJaHHOW U (aKTUYeCKOU
CKOPOCTBIO( BeJIMUMHA PAcCOIacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBIN KO3PPUIIMEHT
Kn. U3 aToro npuHuuna cjieayet, 4To GpakTU4ecKass CKOPOCTb OyZeT BCerja HEMHOI'O MeHblle
3a/laHHOM, MOTOMY YTO Pa3HOCTb paccorjiacoBaHus( cTaTH4yeckasl OIIMOKa) He MOXeT ObIThb
PaBHOM HYJIIO.

Koadpouuuent nponopyuoHanbHoctu Kn 3aaetrca pynkuueit F34. Bearnuuna Kn 3agaetca
B npejesax oT 1 o 50, 3aBojckas ycTtaBka paBHa 10. YeM OGosblie koadpduipeHT K, Tem
cTabu/bHee CKOPOCTh BpallleHUs U KecTye MeXaHu4yecKasl XapaKTepUCTUKaA 3JIeKTpOJBUTraTe .
[Ipu Kn=1 cTrabuiusanus CKOpOCTU NPaKTUYECKH OTCYTCTBYeT, MeXaHUYeCKas XapaKTepUuCTHKa
MaKCMMaJIbHO MArkas. Haubosiee yacTo Mcnosb3yoT koadpduuneHT Kn B fuanasone ot 10 go
30. UpesmepHo BbICOKMH K03dPuiueHT Kn MoxkeT NpuUBeCTH K HeCcTabuabHOW paboTe
JIBUATATeJIA.
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A

n, 06/MuH

F34=20
F34=10

F34=5

F34=1

» M, H*Mm

Pucynok 3.3 Mexanuueckasi XapakTepHCTHUKa B 3aBUCHMOCTH OT Belnn4yrHa K03 duuuenta F34

Tak e g 3TOro pexuMa HUMeeTCsd BO3MOXHOCTb HACTPOMKH WHTErpaJibHOW W
JuddepeHIHaTbHON COCTABJISIOINIEN.

WHTerpasbHasg  cocTaBjfwollasg  NpejHa3HayeHa  JJid  [MOBBILIEHUS  TOYHOCTHU
peryJMpoBaHusl M KOMIIEHCAallUM Pa3HOCTH paccorjacoBaHud. /Jlig 3Toro uMeeTrca [iBe
HacTpoulku: F42 - ko3dpoduuumeHT HHTerpasibHOM cocTaBaswuied u F43 - penbtra A
VHTErpajibHOU  COCTABJIAIOLLEN. BesuunHa pgesnbra F43  onpegenseT  BeJIMYMHY
paccorjiacoBaHus( CTaTU4YeCKyl OIIMOKY), K KOTOpPOH OyAeT CTPEMHUTbCA YCTPOUCTBO,
HanpuMep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HayeHWE paBHOE HYJIIO, TO U BeJUYUHA
paccorJjilacoBaHus O6yZieT paBHOW HYJIIO U CKOPOCTb BpallleHUs OyJeT CTPEMUTHCS K 3aJlaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCKyl OIIMOKy, 4yeM OoJsblie F42, Tem 3TO OyAeT MNpoucxoAuTb ObicTpee. Ilpu
He0OOCHOBAaHHO BbICOKOM 3HayeHUH F42 MoXeT MOSBUTBLCA KoJiebaTeabHOCThb. [lpu F42=0
WMHTerpaJ/ibHas COCTaBJAI0IasA HeaKTUBHa.

A

— —

n, o6/MuH

—

p M, H*M
PucyHok 3.4 BavsiHve UHTerpaJibHOM COCTaBJIAIOIIEN HA CTAOMIN3AlMI0 CKOPOCTH
JAunddepeHnyanbHas cocTaBagwoLas NpeJHa3HadyeHa /i pe3KOro U3MeHeHUs BhIXOJAHOTO

HaNpsDKeHUs YCTPOUCTBA MPHU CKAYKOOOPAa3HOM HM3MEHEHWH Harpy3Kd Ha BaJly U CKOPOCTHU
BpalleHUs1 JBuratess. He pekoMeHAyeTcsd MNOJKJIIOYAaTh 3Ty OGYHKLUIO 6e3 peasibHOU
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Heob6xoauMocTU. PyHKUUS HacTpauBaeTcsa Koapdunuentamu F44 u F45. Beninuuna genbta F45
ompejiesisieT NPU KAaKOM CHIKEHHH CKOPOCTH HayHeT JeWcTBoBaTh AuddepeHnHaNbHAsA
coctaBJsgwias. Hanpumep, eciu 3agaHo F45=100 06/MuH U ckopocTb 3a7ilaHus n3=500 06/MuH,
To AuddepeHHaNbHAs COCTABJSAWILAS OYAeT aKTUBUPYETCS TOJIbKO IpPU MpoBaJie CKOPOCTH
Hmke 3HadyeHUs1 500-100= 400 o6/mMuH. Eciu ke HA060POT UJET Pe3KUM cOpoC HAarpy3kKd U
NOJICKOK CKOPOCTHU BpalleHus, To AuddepeHlMasibHas COCTABJSOIAA Pe3KO yMeHbLIaeT
BBIXOZIHOE HampspKeHUe NMpu n>n3. COOTBETCTBEHHO B 3TOM NpUMepe MPU CKOPOCTH Nh, paBHOE
500 o6/MuH >n>400 06/mMuH auddepeHHaTbHASA COCTABJAWINAs paboTaTb OHa He Oy/eT.
Koadpouuuent F45 onpenesisieT pe3KoCcTh CKauka BbIXOJHOTO HaNpsiKeHHUS, 4eM KO3PpPULIMEHT
F45 Bhlllle, TeM U BBIXO/JHOE HaNpsiXKeHUe pe3ye MeHsIeTCs.

Jns  pedictBua  auddepeHUMaNbHOM  COCTaBJSIOIee HeOOXOJUMO yCTaHABJIUBATh
IJIABHOCTh XoZa ¢yHKuu F97=0, mHavye NMJIAaBHOCTH HHAue BBIXOJHOE HANpsDKeHUe 6yaeM
MEHSITbCSl He CKAa4KOM, a IJIaBHO, YTO CUJIbHO CHMXaeT 3 PeKTUBHOCTb 3TON yHKIUU. Takke
JerictBue nuddepeHMaNbHON COCTaBSOIEN OyeT ciabee BbIpaXkeHo, ecau cTouT F18=0 nau
F18=1 -o4yeHb MeJJIeHHO WJM MeJJIEHHO, YTO CBS3aHO C 6oJiee MeJJIeHHbIM H3MeEpPEHUEM
CKOPOCTH.

B pszpe ciydaeB MOXeT ObITb I1[eJ1eCO06pPA3HbIM OTPAHUYHUTDH BbIXOJHOE HaINpsKEeHHe
¢ynkuuei F16 s npeloTBpallleHUs1 Ype3MePHbIX PbIBKOB M YCUJIMHM Ha BaJly iBUTaTeJs.
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n, o6/MuH

Tonbko nponopumnoHanbHas
cocCTaBndowas

lMponopunoHanbHasa n HTerpanbHas
CcocTasnsatwouimne

\ / /\ lMponopunoHanbHasa n
anddepeHumanbHasa cocTaBnsaoLwmne

MponopumnoHansHas, nHTerparnsHas u
andpdbepeHumanbHas coctaensaioLme

Harpy3ska Ha
Bany

A B

» T, cek

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

3.18 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHNEM TOKA AKOPS

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

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

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

3.19 YcTaHOBKA CKOPOCTHU OrPaHUYEHHUd U CTAOUNIU3AUU

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

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

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

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

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

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

3.20 TopmoxkeHHe ABUTATE]S
Topmoxkenue 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.

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

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

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

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

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

3.23 3aIuThI

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

[leperpy3o4yHas cnocobHOCTb npeobpasoBaTtens: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,I=1,1Inom - 120 cek.
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B) 3ammuTa OT meperpeBa pajuaTopa 06GecrHeyHBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JIATYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [lpeaesbHas
TeMmnepaTtypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mnpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCA
BEHTUJIAATOPbI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
byuknuu FO2( cMm. nyHKT 7).

Jl) 3awyTa OT HEeJONMYyCTHMO HU3KOIOo MoJis BO30Oy:xAeHUA. B ciydaeT HeLOCTaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpyeT mnojady
MMIIyJIbCOB YNpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKaA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylecTBJIsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEHUS 3JIEKTPOJABUTrATEJISI.
CpabaTbiBaHMe 3alUThl NPOUCXOAUT NMPU PErucTpalMd BeJIMYMHBI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaueHus pyHKuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTc  HOMHHA/JIbHOe  HalpshKeHHe — BO30OYXAeHUS
asnekTpojBuraressa. CpabaTblBaHHWe 3alllUTbl NPOUCXOAUT TNPU pPErucTpanui BeJUYUHbI
HanpsKeHUs BO30YyK/eHUA B /iBa pa3a MeHblle 3HadeHUs ¢yHkuuu F30.

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

@®yuknyerd F93 MOXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BbIKJII0OYEeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BOo30yAeHUs1 U HacTpoek F29 u F30.

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.

3.24 HacTtpoliku

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
CpaBHMUBAeTCA BeJMYMHA TOKa [d, U3MepeHHas KJ/ellaMH, C OKAa3aHUSAMM Ha JHUCIJIee U IpHU
Heo6XOAMMOCTH IPOU3BOAUTCA KOPPEeKTUPOBKa KoadpdurneHnTa GyHkuueit F102.

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

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

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

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

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

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

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

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

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

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

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

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

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

Tak >xe M0OKHO OTKOPPEKTUPOBATh MOKAa3aHUS Ha AuUCIIee ¢ noMoubio ¢pyHkuui: F107 -
HanpspkeHue sgkops, F109 - Hanpsi>keHue Bo36yxaeHus, F110 - 060pOThI ABUTATEIS.

3.25 Wcnosib30BaHUe KHONKHU “ABapriiHOe OTKIOYeHHe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaNpsDKeHHe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpo30¥ KM3HHU [lepCcoHaJ/Ia UM op4Yer UMyL1eCcTBa.

KHomnka uMeeT pUKcaluio CBOEro MoJa0KeHUS.

B Mopensix peryJjiTOpoB C HOMHUHAJbHBIM TOKOM 0 160 A npu HaKaTUX 3TOW KHOIKHU
paspblBaeTc Ilelb BCIOMOraTeJbHOrO MNUTAaHUdA, MNOpPU 3TOM IUIaThl yOpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.

Jnsa Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 160 A ¥ Bblllle IPU HaXXKaTHUU KHOIKH NMOAAETCH
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTrO pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIDYAETCS MU 06eCTOUYUBAET HAarpPy3Ky.

3.26 YripaBJieHue 1eNbl0 BO30YK/1eHUH

BeixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXK/JeHUs1 - Heperyaupyemoe, 220 B
nocTossHHOro Toka. OHo ¢opMUpyeTca NyTeM BbIpsAMJIeHUs oJHoda3Horo HanpskeHus 220 B,
noZiaBaemMoro yepes apromat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcPopMaTopa. ITO
HanpspkeHWe TNoJaeTcs Ha OoJHOo(asHbIM JAMOJHBIM BBINPSAMUTENb 4Yepe3 mnyckaTeab KMI.
[lyckatenbr KM1 BkitouaeTcs niatou ynpasjeHnus( pesne K3) npu nepexozie B pexxum “PaboTa”.

3.27 Yupassienue no uitepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosdaHuto
3Ta mJaTa He UJIeT B KOMIJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciv npu nmepBOHaya/bHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JJOKYNHUTb
OT/IEJIbHO.

s ynpasisieHus no untepdeiicy RS-485 Heo6xoquMo:

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

B) YcTaHOBUTB 3HaUueHHe CKOPOCTH Nlepefiady JaHHbIX QyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAaYEHHEe 3a/]al0Lero
CUTrHajla Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHuss o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeo6pa3oBaTesib COOTBETCTBYET JeMUCTBYIOIMM TpeboBaHusaM “IlpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBusiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesei» U «llpaBUi TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl Npeobpa3oBaTesisl UCIOJIb3yeTCs ONacHOe JAJs XKU3HU HanpshxkeHue. [Ipu
yCTaHOBKe INpeoOpasoBaTesisi Ha 0ObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
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TEXHUYECKOM OOC/IY>KMBAaHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
YCTPOMCTBA OT CETH.

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

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

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

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

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

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

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

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

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

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

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

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

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

yhnpaBJAKIKUM KJIEMMaM OJIA KaXKXJ0ro CUrHaJsia OTA€JIbHO.

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

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

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

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BrT;

B)ybeauThcs B NMPaBUJIBHOCTU MOJKJHYEHHsS BHEIIHUX lieled MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHHS], OTCYTCTBUM KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B) mnopaTph HampsikeHUe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOMAbI HAa MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIjiee B TeueHue 10
CEeKyH/i A0J>KHA OTOOpa3UTbCs HAANUCh TEKYLleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPBI OXJaxkJeHUd. Jlasiee Ha [AucIlJiee 0TOOpPAa3sUTbCId HaAnuch “[OTOBHOCTBL” W
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
03HayaeT, YTO Npeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMUPOBAHMUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHzbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JilepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUs TO0JaeTcs
BCTPOEHHBIM [IepEeMEHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKA.

[Ipy nepBoM BK/IIOYEHUH HA TECTOBOM HAarpy3Ke peKOMEHJYeTCs OTK/IIOYUTh 3aUIUTY OT
NI0TepH N0J1s1 BO30YXAEHUS, [J151 4ero cjeyeT YCTaHOBUTb 3HaYyeHUe PyHKuuu F93=1.

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

[Ipu 3TOM JlO/I>KEH pa3faThCs LIeJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbid
nojaetcs HanpsbkeHue 220 B Ha 06MOTKy BO30yKJeHHUs — NPU 3TOM JaMIa, NOAK/I0YeHHas
BMECTO OOMOTKU BO30YX/J€eHUs fPKO BCIbIXMBaeT. /lajiee pydyKy NepeMeHHOT0 pe3ucTopa OT
OJIHOTO KpalHero mnoJIOXKeHHUs A0 Apyroro. Y6eauTecb NPU 3TOM, YTO Ha NOAKJIIOYEHHOH
Harpyske( JamMnax HaKaJlMBaHWUsl) M3MeHseTC HalpshKeHHe B COOTBETCTBUE C CUTHAJIOM
3a/laHuAl.

6.3 PaboTa B pexxuMax cTabU/IM3al U CKOPOCTH.

[lepes BKJIIOYEHMEM YCTPOWCTBA HEOOXOAUMO yOeAUTbCA B TOM, 4YTO MOJAK/IIYEH
TaxoreHepatop. [loJIipHOCTb NMOAK/IOYEHUs TaxoreHepaTopa He MMeeT 3HauyeHMs, "IJIOC” U
"MUHYyC” TaxoreHepaTopa yC/JI0BHBI.

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

[logaTh HanpsKeHUe 3JIeKTPOJBUraTe b, yoeJUTbCA B HaJIM4Me UHAUKAL UM Ha JUCIJIee U
IIPaBUJIBHOCTH U3MepeHUs1 060pOTOB A BUTaTe .
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[locsie 3Toro 06ecTOYUTH JABUraTe/b, YCTAHOBUTb OJWH W3 PEXKUMOB CTAOUIM3ALUU
ckopocTH, HanpuMep, F17=8 u onpo6oBaTh B paboTe.

6.4 PekomeHnganuu nno Hactpouke [IU/l-perynsaropa

['1aBHOe — He CTPeMHUTCS BbICTABUTh HEO60CHOBAHHO 60JIblLIMe 3HaYeHUs KO3QpPHUIIMEHTOB
[TU/I-peryagaTopa.

A) HacTpoiika npomnopiyoHaJbHOM cocTaBaswiel. [lo yMonyanuio koadpounuent F34
paBeH 10, pekoMeHAyeTCcs Ha4MHATb ONPO6OBaHHe peXXHMMa CTAabWIM3aLUU CKOPOCTHU C HETO.
CnenyeT ob6palaTh HAa paBHOMEPHOCTb BpallleHUs 3JieKTpo/BuraTed. [Ipu oTcyTcTBUY GUeHUN
Y HEepaBHOMEPHOCTH X0Jia MOXXHO yBeJHW4YHMBaThb Ko3dduuueHT F34, mocTteneHHO Halgsa TOT
npejies, Ipu KOTOPOM JBUraTe/lb HauMHaeT paboTaTb HeycTol4uBo. [locsie Toro Kak mnpejes
Hali/leH, peKOMeHAyeTcsl YMeHbUUTb Ko3poduuueHT Ha 1/3 paa obecriedyeHUS HaAJlEKHOU
yCTOMYMBOM paboThl. [Ipy 3TOM HYXHO 3aMeTHUTb BeJMYMHY PacCOIIacoBaHUsA( CTaTUYECKOU
OIIMOKH) HA X0JIOCTOM XOJY UJIM MUHUMaJIbHOUW Harpyske:

dn xx=n3 - n,

rae dn - craTu4eckas OIIMOKa Ha XOJIOCTOM XOJY, N3 — CKOPOCTb 3aJjlaHusl, N — TeKyllas
ckopocThb BpaujeHus. Hanpumep, n3 = 1100 06/mun, n=1000 06 /mMuH, Toraa dn xx = 1100-1000
=100 06 /MHUH.

B) HacTpolka MHTerpajbHOM cocTaBJjswllell. WHTerpasbHasg coCTa/sAOIasl MO3BOJSET
NOBBICUTh TOYHOCTb PEryJMpPOBaHUs, KOMIIEHCUPOBATh CTaTUYECKYI0 OIIMOKY, BO3HTKAKOILYIO
IpU MPONOPIUOHAJBHOM peryjupoBaHuu. Heo6xoAuMMo BbICTaBUTH 3HaueHUe JAesbThl F43,
MeHblle yeM dn XX, M3BMepeHHO!W B MpeAblAylleM NyHKTe. Hanpumep, B npuMepe Bbilie dn xx =
100 06 / MHH, TO3TOMY HYKHO BbICTAaBUTb 3HaueHHe MeHble, Hanpumep, F43=50 06/MuH.
Bennuuny koadpounuenta F42 noadupalOT 3SKCIEPUMEHTA/JbHO, HAauMHAsi C HEOOJIbIIUX
3HayeHu# F42 = 10..15 u npu HeoOGXOAUMOCTH yBesauuuBas. Ecium Harpyska paBHOMepHasi U
auddepeHyuanbHas coctaBiaswomasi( cM. NyHKT B) ucnosib3oBaTbcsd He OyZeT, TO MOXKHO
ycTaHoBUTb F43 = 0, Torga peryasatop Oy/leT CTPEMUTbHCS CPABHSATb CKOPOCTb peaibHYI CO
CKOPOCTBIO 33/IaHHOU:

n = ns.

Ecnin puddepeHnymanbHas cocTaBisolas O6yJeT HCHO0JAb30BaThCs, TO PEKOMEHAYeTCs

ycTaHaBJAMBaTh F43 X0Ts 66 HEMHOIO 60JIbLIIE HYJIS.

B) HacTpoiika auddepeHLMaNbHON COCTABAAIOLIEH UMEET CMbIC/ [IJIsl pe3Ko-IepeMeHHOU
Harpy3kd. OHa MO03BOJIsIET YMEHbIIUTh CKAaYKH CKOPOCTH NpPH pPe3KoM Habpoce U cbpoce
Harpysku. Heob6xoauMo ycTaHOBUTHL AenbTy F45 Gosbliyio, yeM dn xX, B HallleM NpuUMepe
oosibiie yeM 100 o6/MuH, HanpuMmep 150 06/MuH. 3TO OyAeT O3HA4YaTh, YTO NPU PE3KOM
CHM>KEHUU CKOpOCTU HMXKe n=n3-F45=1100-150=950 06/MuH wuau npeBbilieHUd n3=1100
06/MUH NOAKIIOYUTHCA B paboTy fuddepeHdaibHas COCTaBAAKIAA. A B lHania30He CKOPOCTH
oT 950 mo 1100 06/MuUH oHA paboTaThb He OyAeT, 3TOT J[AUANA30H CYUTAETCA YCJIOBHO
HOpPMaJIbHBbIM, B KOTOPOM ee ZIeCTBUE He TPeOyeTCs.

Bennuuny F44 cnenyet noabupaTh 3KCIepUMEHTaIbHO, HAYMHAsA C HEGOJIbIIUX BEJIUYHH.
CrnenyeT moHUMAaTh, YTO pe3yabTaT paboThl AuddepeHMaTbHON COCTABJIAIOLIEN MOXKET ObITh
He BCer/ia CTabUIbHBIM.

7. [IporpaMmMHupoOBaHue.

7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.
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[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBIISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIUIO,

3HaueHHe KOTOpoHW TpebyeTcad MNPOCMOTPeTb WJIW HW3MEHUTh,

KpPaTKOBPEMEHHO HaXKMUTe KHOMKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKI[UH, HAalpUMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOe 3HAueHUEe QYHKIUU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOM 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKLHUU U CTaHeT BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOpPa UCYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OYHKIIUU U UX 3HAUYEHMUSI.
[IporpamMmmupyeMble GyHKIIMU NTpeobpa3oBaTesis Nepedyuc/ieHbl B Tabaune 7.1.

Ta6snna 7.1 [lporpaMmmMmupyeMblie GyHKIIUU

OyH- Haanucek Ha
y A OnucaHue
KLMs | HMHJAUKATOpe
Onpejgensier cnocob6 npaBjeHUss: KoMaHJa “Pabora” mojaeTce MECTHO HJIH
F1 crnoco6 ymp.
JUCTAaHIIMOHHO
3HavyeHue Hagnuce [TosicHeHue
0 S Komanga “Pa6oTa” mojaeTcs nepeBoioM PyKOSITKU
y p TyMOJiepa “PaboTa” B nosioxkeHue “Bka”
Komanga “Pabora” mnojaeTcs mnyTeM 3aMbIKaHUs
1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJyiogku X1 1uiaThbl
ynpaBJieHUs
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2 | modbus | Komanjia “PaboTa” mojaetcs no unrepdeiicy RS-485
OnpefensieT curHaJj ynpaBJieHUsl BBIXOAHBIM HanpsiKeHUeM
3HaueHUe Hagnucob [TosicheHue
CurHan 3ajlaHusl U3MEHSIeTCSl HAXKaTUEM KHOIOK “>” 1
0 KHOIIKH ) aun
HaxkaTue “>” yBesiMYMBaeT BbIXOJJHOE HANPsHKEHUE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsKeHUe
CurHan 3safaHusA U3MeHAeTCd I0BOPOTOM PYYKH
IIepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOI0 Ha JIMLeBOH
1 BCTpP.PE3UCTOP MaHesu. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHMMaJbHON BeJMYMHe 3aJlaHusl, I0JIOKeHUe
F2 CUTHaJ ymp. “Makc” - MakcMMaJ/IbHOW BeJIMYUHE 33/JaHHUs.
CurHas 3aJlanus NoJlaeTcs BHEIUHUM HanpsipkeHHeM 0-
2 0.10B
10B
CurHas 3afjaHusl noJaeTcs TOKOM ymnpaJieHus 0-20
3 0.20 MA
MA
CurHasn 3aJlaHusl MOJAETCS TOKOM ympaBJieHus 4-20
4 4.20 MA
MA
CurHan 3ajaHud TNOJAAeTCs BHEIUHUM IepeMeHHbIM
5 BHeIl. pe3UCTOP | Pe3UCTOPOM. PekomeHayeMoe 3HayeHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojiaetcs no uatepdericy RS-485
OnpenenseT noBeZeHHe Npeobpa3oBaTesis MOCJe NPONaXXU HANpsKEHUS CUJIOBOU CeTH
WJIM BCIIOMOTraTeJbHOT0 HanpsikeHus B pexxuMe “Paborta”
3HaueHHe Hagnucek [TosicheHue
Eciyv npoBan HanpspkeHHA [JJIMJICA MeHee 2 CeK -
BBIXOJIHOE HANpsKeHHe CKAa4KOM BO3BpallldaeTcsd Ha

0 BKJIIOYEHO NpeXHUH ypOBEHbD.

Ecayv npoBan HanpsikeHUs JAauicsad 6ojiee 2 ceK -

F3 aBT.BKJI IPOUCXOUT aBTOMATHYECKOE IOBTOPHOE BKJIKUEHHE.
Ecayv npoBan HanpspkeHHS [JJIMJICA MeHee 2 CeK -
BbIXOJIHOE HalpshPKeHUue CKauKoOM BO3BpalllaeTcs Ha
NpeXHUH ypOBEHbD.

1 OTKJIIOYEHO Eciu npoBan HanpsbkeHus Ajauwica 6Gojiee 2 ceK -
aBTOMAaTUYeCKUH INepe3anyCcK He NPOUCXOAUT; YTOObI
nepeidtTd B pexuM “PaboTa” HYHO MOJaThb KOMaHAY
“Cton”, mocJie 4yero noJilaTh BHOBb KoMaHay “Pa6ora”

OnpepessieT ycoBHe cpabaTbiBaHUs 1-ro IPOrpaMMHUPYyEMOro peJie
3HayeHue Hagnucek IlosicHeHue

0 OTKJIIOUEHO Pejie HeaKTHBHO BO BCeX peKMMax paboThl

1 curtan TOTOB Cpa6aTI:IBaH1/1e peJI"e OPOUCXOAUT TpU Iepexolie B
pexxuM “‘'0TOBHOCTH

F4 1-e pene 2 cnrtan PAEOTA Cpa6alelBaHne ) pejie TIPOMCXOJUT IIpU Iepexofie B
pexxuM “Pabora

3 cnrtan ABAPUS Cpa6aTI:IBaHI/Ie "peJIe IPOUCXOAUT TPU Iepexolie B
pexxuM “ABapus
CpabaTbiBaHMe peJjie NPOUCXOAUT IMpHU Iepexose B

4 JWH. TOPM. JIMHaMU4yecKoe TOpMO)eHue( JAJd  BBIIPAMUTEJA
NUTaHUSA 0OMOTKHU SIKOps)

OnpegfensieT ycaoBUe cpabaTblBaHUs 2-TO IPOrPaMMUPYEMOTO peJie
3HavyeHue Hagnuce IlosicHeHue
F5 2-e peJe 0 OTKJIIOYEHO Pejie HEaKTHBHO BO BCeX peXKMMax paboThl
1 cnrian TOTOB CpabaTbiBaHMe peJjie NPOUCXOAUT IMpHU Iepexose B

pexxuM “I'oToBHOCTB”
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CpabGaTbiBaHHEe peJjie NPOUCKXOAUT MpHU Iepexosie B
2 curnan PABOTA | -PabaTh . P POMCXOAHUT MU TICPEXOA

pexxuM “PaboTa

CpabGaTbiBaHHEe peJjie NPOUCXOAUT MpHU Iepexosie B
3 curHas ABAPUA p B "p p A p pexon

pexxuM “ABapus

CpabGaTbiBaHMe peJjie NPOUCXOAUT MpU Iepexose B
4 JIMH. TOPM. JIMHaMUYecKoe TopMo)KeHUe( /JJs  BBIIPSMUTEJS

NUTaHUS 0OMOTKHU SIKOpPs)

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

F11 fUIaBH. MycK ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMsi NJIaBHOTO CHW)KEHHUSI HaNpsDKeHUS [0 MHUHUMasbHOrO 3HayeHus. /JluamasoH
F12 | nJaBH. BBIKJIL. .
3HayeHud PyHkiuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMabHOE 3HAaYeHHe CUTHasa 3aZaHusd B %. /luanasoH 3HayeHU ¢yHkuuu ot 0% o
F15 | HmxH.IIpemen
100%, HO He 6osiee 3HayeHus1 yHKUU F16. luckpetHoctb 0,1%
F16 | Bepx. mpesen MakcrMasnbHOe 3Ha4eHHe CUrHasla 3aJaHus B %. /luanasoH 3HayeHu ¢yHKLuU ot 0% 10
100%, Ho He MeHee 3HaueHusa ¢yukuuu F15. luckpetHocTs 0,1%
@dyHKUMA BK/IOYAET pEeXHUMbl CTaOW/IM3alMM WM OTPaHUYEHHS TOKa, HalpsKeHUs,
MOIIIHOCTH
3HavyeHHe Hagnuch ITosicHeHue
0 HeT PexXMMbl OrpaHUYeHHUs WK CTaOUIN3al U OTKJII0YEHBI
1 orp Is BkJIIOUEH peKUM OrpaHHUYeHUs TOKa
2 Crab Ia BrJII0YeH peKUM CTabUJIN3alluy TOKA
3 Orp Us BKJIIOUEH peXUM OrpaHUYeHHUs HallpshHKeHUs
F17 pexIM 4 Ctab Us BKJII0YEH peKHUM CTaOMJIM3aluK HAanpshHKeHUs
5 Cr Ist orp Ust Bk/toyeH pexuM CTaOUIM3aLMU TOKA C OTpaHUYEHHEM
HanpsKeHus
6 Cr Ust orp Is BkiitoueH peXxuM CTabUIM3alUM  HaNpshKeHUda ¢
OTpaHHWY€eHHEM TOKa
7 orp n BkJ1t04eH peXXMM orpaHUYeHUs1 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabuJIM3alMd CKOPOCTH
BkiyitoueH  peuM  CTabu/aM3alUd  CKOPOCTH  C
9 cTtnorp la
OTpaHHYEHHEM TOKa
dyHkuMa onpefessieT CKOPOCTb M TOYHOCTb CTAOUIM3ALUM WJIM OTPAaHUYEHUs A
pexxumoB F17<8 v orpanuyeHue Toka g F17=9
0 oueHb MefjieHHas | Camas MeJjieHHas
F18 | crabunuszanus 1 MejlJleHHas MesieHHas cTabu/ar3alysi, BbICOKAasi TOUHOCTh
2 cpeaHAs CpeaHss cTabuau3anys, cpefjHssl TOUYHOCTb
3 obIcTpas BoicTpas cTabuan3anus, HU3Kasg TOYHOCThb
4 oudeHb 6picTpasg | CaMas GbICTpas
F19 u. npesen U OnpenensieT MUHMMaJIbHOE 3Ha4eHNe HaNlpsKeHUs Ha Harpyske B pexuMe CTabu/IM3anuu
HanpshKeHUsl. 3HaueHHe QYHKLUU He MOXKeT NPeBbICUTb 3HaueHue ¢pyHkuuu F20
Onpegenser MakCMMa/IbHOe 3HauyeHHWe HaNpsHKeHWA Ha Harpyske B peXuMe
F20 B.npefen U | cTabuiausauuMy HanpsbkeHHs. 3HayeHHe QYHKIMM He MOXeT ObITb MeHblle 3HadyeHHs
¢yHkuuu F19
F21 u. npesie | OnpefenseT MUHMMaJbHOe 3HaueHHWe TOKAa B HArpy3ke B pexxuMe CTabUIM3aLUU TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIU F22
OnpezensieT MakCMMaJlbHOe 3HayeHHe TOKAa B Harpy3ke B peXHMe CTaOWIM3alUU TOKa.
F22 B. Iipege | 3HavyeHre QYHKIIUM He MOXKET IPEeBbICUTh HOMUHA/IbHBIN TOK BBINIPSAMHUTEJIIA U HE MOXKET
OBbITh MeHbllle 3HaueHUs GyHKIMU F21
@dyHKLHMA onpefesieT NOAKIIYEH JIU TaX0reHepaTop
3HavyeHue Hagnuce ITosicHeHue
F23 | Taxoremeparop Coobuaer  cucteme yNpaBJeHus 0  HaIM4HH
0 BKJIIOUEH TaxoreHepartopa. Ha pgucnseil BbIBOgUTCA UHJUKALUSA
060pOTOB BaJla ABUraTe s
1 OTKJIIOYEH CoobuiaeT cucTeMe yIpaBJjeHUss 00 OTCYTCTBHUE
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TaxoreHepartopa. Ha AUCIJIEEe OTCYTCTBYEeT MHAWKallUA
O60pOTOB BaJia IBUTraTeJId

F24

mV /o6

3amaer BesnunHy MB/06 TaxoreHepaTopa. JTa BeJIMYMHA MCMOJb3yeTCs JJs pacyeTa
BeJIMYMHBI 060POTOB B MUH BaJla IBUTraTe il U IOCJeyIolel ee MHAUKALMY Ha IUCILIee

F25

TOPMOXEHHE

(DYHKI_II/IH onpeaesdeT CIoco6 TOPMOXEHHUA

0 HeT TOpPMOKEHHE OTCYTCTBYET

JTUHAMHUYECKOe  TOPMOXKeHHe -  TOJAKJIIYeHHe
TOPMO3HOTO PE3UCTOPAa K 06MOTKAM SIKOpSl B TEUEHHE
BpemeHu Ttopm( F26), 4acToTa BpallleHUs He
KOHTPOJIUPYETCS

1 AuHaMmudyeckoe T

JTUHAMHUYECKOe  TOPMOXKeHHe -  TOJAKJIIYeHHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  SIKOps);
TOPMOXXeHHEe 3aKaH4YMBaeTCs IMOCJAe JOCTKEHHUS

CKOPOCTHU BeJIMUMHBI oTceuku( F38)

2 AWHaAMHU4€eCKOoe n

F26

TtopMm

DyHKIMA omnpejesiseT BpeMs TOPMOXEHMsl 3JIEKTpoJBHUraTesis. /[Mama3oH 3HauyeHUH
¢yHknuu 0..25 cekyHy ¢ marom 1 cek

F28

IHoM a1

OHpe,Z[EJIHeT 3HAa4Y€HHE€ HOMHWHAJIBHOI'O TOKa HKOpHOI‘;I 0OMOTKHU 3JIEKTpOABHUTIATEJIA, IIPU
IMPpEeBbINIEHHWE KOTOPOI'0o 3dllIyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3dllIUTA OT IEPETrPY3KHU

F29

IHoM B

OnpezessieT 3Ha4eHHE HOMHUHA/IbHOTO TOKa OOMOTKHM BO30Y)KIEHHSI 3JIEKTPOJIBUTaTEJIs],
IpU CHHXKEHUM KOTOPOTO B JABAa U GoJiee pasa cpabaThiBaeT 3alllMTa OT MOTEPH MOJIsk
BO30YK/IeHUsI

F30

UHoM B

OHpe,Z[EJIHeT 3HA4YE€HHeE HOMMWHAJIbBHOT'O HalnpAd>XeHHd 0OMOTKH BO36y>K,ZL€HI/IH
JJIEKTPpOABUTATEJIA, IPU CHUXXEHHH KOTOPOTo B ABA U 6oJiee pasa Cpa6aTbIBaET 3aluTa OT
IMNOTEpHU MoJd B036y>KL[6HI/IH

F31

H. IpeaeJs n

OHpe,Z[EJIHeT HWXXHIOK TpaHULy AWAIla30HA PEryjrupoBaHUA CKOPOCTH B PEXHUMaX
CTa6I/IJ'II/I3aI_[I/II/I CKOpPOCTH

F32

B. IIpeaesn

OnpezenisieT BEPXHIOW TpaHUIy [AMala30Ha pEryJHpOBaHUST CKOPOCTH B pPeEXHUMaXx
CTabWIM3AlUM CKOPOCTM W MaKCHMa/IbHYI0 BeJUYHUHY OOOpPOTOB [ peXUMa
orpaHn4yeHust 06opotoB( F17=7) 1 cTabun3aluny CKOPOCTH

F33

HOM. 060POThI

3ajlaeT BeJIMYMHY HOMHHAJBHBIX 060pOTOB JiBUTaTesA OT 25 70 6250 06/MuH. OyHKIMA
He BJIMSIET Ha MPOIECC PETYJIUPOBAHUS CKOPOCTH; €€ BEeJIMYMHA UCII0/Ib3YETCs B Ka4yeCcTBe
HOMHHaJ/IbHBIX 060p0TOB NHOM J1J1s1 JIaThl aHAJIOTOBOT'0 BbIBO/IA

F34

k030 . I1

OyHKIUA 33/jaeT 3HauYeHUe Ko3pPUiMeHTa NPONOPIUOHATBHOCTU OOPATHOW CBSI3U OT
TaxoreHepartopa Kn jgnaa pexuma crabuausanuu  ckopocTd. Beawmuuna Ko
yCTaHaBJIMBaeTcs B mpejiesiax oT 1 1o 50; yaime ncnosb3yoTcs 3HadeHus 10..20

F36

Ra + Rkab

3a/1aeT CyMMapHO€e COMPOTHUBJIEHUE L[N 0OMOTKH SIKOpPSI U KaOGeJIbHOU JIMHUU OT
peryJjsTopa [0 JABWraresia. IJTa BeJUYHMHA HCIOJIb3yeTCd B  peXHUMax
CTabWIM3allM¥M WJM OrpaHWYeHUs HanpsbkeHuss U JJig pacyeTa NaJieHUs
HanpsKEHWs] 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)

F38

n OTCE4YKH

OmnpezesisieT BeJWYUHY 3HadyeHHsT 000poToB oTcedkn oT 50 go 500 o06/MuH, mocie
JIOCTHKEHHSI KOTOPbIX 3aKaHYMBAETCsl IMKJ TOpMokeHUs1( mpu F25=2)

F40

CHUTI'HaJI TaX0

OnpegensieT MaKCUMasIbHbI ypOBEHb BBIXOJHOTO CUTHajlia C TaxoreHepaTopa.
Besnunny 0..30 B pekoMeHAyeTcs yCTaHABJIUBATD [IJI1 HU3KUX YPOBHEHN CUTHaJIa C
11eJIbI0 MOBbIIIEHUS] TOYHOCTH U3MEpPEHUS CKOPOCTHU

3HavyeHue Hagnuce ITosicHeHue

0 0.250 B glanggl\éaﬂbeIH YPOBEHb CHTI'HaJla C TaxoreHepaTtopa

MaKCHMaJIbHbIN YPOBEHL CHUI'HaJIa C TaxoreHepaTopa

1 0.30B 0.30 B

F42

k030 d. U

3aaeT MHTerpasibHbIi Ko3dPUIMEeHT cTabuausdanuu ckopoctu ot 0 go 100,
MCII0JIb3YeTCsl [Jisl MOBbILIEHUs] TOYHOCTH CTaOUJIU3aLUU CKOPOCTH

F43

aeabTa U

3ajaeT pa3HULy MexXy 33alaHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTerpaJbHOU
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cocTtaBJsswiel. Heo6xoquMo 4To6b! JiesibTa M 6blj1a MeHbllle, 4eM pa3HOCTh N3-n
npu paboTe Ha X0JIOCTOM XOAY.

3amaer auddepenHuuanbHbid Ko3apouuueHT oTr 0 mo 100, wucmosb3yeTcs B

F44 k030 . /1 IepexoAHbIX Impoleccax /[Jjd yMeHbIIeHHS CKa4yKOB CKOPOCTHU BpallleHUuda NpHU
pe3KUX U3MEHEHUAX Harpy3KH Ha BaJly JBUraTead
3ajlaeT Auanas3oH /i YCJIOBHO-HOPMA/IbHO JiMana3doHa CKOpocTH oT n3-F45 10 n3,
FAS o rJje n3 - CKOPOCTb 3aJlaHusl, B TMpejesax KoToporo gudbdepeHipaibHas
COCTaBJISAOIIAS He aKTHMBHA. BesuuunHa fgesnbTa /[l Jo/KHA ObITh 6OJIble, YeM
CTaTUYecKas OlIMOKa n3-n, U3MepeHHas Ha X0JI0CTOM X0y
@yHKIIMA BKJIKYAET UK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus pas”
F92 | komrposn bas 3HaueHHe Hagnucob ITosicHeHue
0 BKJI 3alyTa BKJIOYeHa
1 OTKJI 3alyTa OTKJII4YeHa
BrJIIOYaeT WJIM OTKJII0YAEeT 3alUTY OT IOTEPHU N0JisI BO3OYKAeHHUS
F93 3amuTa BO36. 3HaueHUe Hagnucob
0 BKJI 3aniuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJII0oYeHa
OnpefensieT ciocob U3MepeHUsl TOKAa 0OMOTKHU sIKops I
3HavyeHue Hagnuceh ITosicHeHue
0 naTaK I+ 1 I- :’I'OK 06MOT}$’I/I "HKOpH paBe"H NoJIyCYyMMe U3MepeHUui
1rocoBoro” v "MuHycoBoro” gaTyukoB g = (I+ ul-)/2
F94 | Hsmepenmuel Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSAM TJIHCOBOro”
1 JaTyuk [+
JaTyuka la=I+
Tok 06MOTKH SKOPSI paBeH NMOKa3aHUAM "MHHYCOBOTro”
2 JaTYyuK I-
Jatyuka Iag=1-
3 HET Tok 06MOTKHU sIKOps1 paBeH HyJo, I =0
BkiiroyaeT WM OTK/IOYAeT 3aIUTY OT IOTEepU U3MEPEHUs HANpPSKEHUST OOMOTKHU SKOPS
Us
F95 3amurta Ug 3HayeHUe Hagnuch
0 BKJI 3aniuTa BKAKYEeHa
1 OTKIJI 3anuTa OTKJIIoYeHa
@dyHKUMs HacTpauBaeT WM OTK/IOYAeT 3alUTy OT MNOTEepPH H3MepeHHs 060pOTOB
aBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HaueHHe Hagnuchb [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>15% mnocJie 0KOHYaHHUS NJIABHOTO NyCKa
F96 3amuTan
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1puU
Uzan>25% mocsie oKOHYaHMs JIABHOTO MycKa
2 359 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>35% mnocJie 0KOHYaHHUS NJIABHOTO NyCKa
3 OTKJI 3aluTa OTKJ/II04YeHa
F97 | maaBHbIii X0 OrpaHv4YMBaeT yCKOPEHHE, PeryavMpyeT MJIaBHOCTb H3MEHEHUS CKOPOCTH BpallleHUs OT
HeorpanudeHHoro( F97=0) no ouenb MeieHHoro(F97=10)
[losicHeHUE
3HaueHUs BcexX MNporpaMMupyemMbix OYHKIOUNA He
V3MeHseTcs
F98 | samog. Hactp. Bce  nporpammupyemble  QYHKIMH  HOPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F30 220 B
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F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F5 2 F34 10
F11 10 F36 0
F12 5 F38 120
F15 0 F40 0
F16 100 F42 0
F17 1 F43 50
F18 2 F44 0
F19 0 F45 100
F20 UHOM £ F92 0
F21 0 F93 0
F22 IHOM 51 F94 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2
F26 3 cek F99 1
F28 IHOM 51 F100 3
F29 2A
F99 | RS-485 azpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 1 10 247
OnpepesisieT CKOPOCTb Nepeiadyu JaHHbBIX o ceTH RS-485
3HaueHHe Hagnucek
0 1200 6uTt/c
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/c
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/c
6 38400 6ut/c
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uT/cC
F102 kla + OnpenensieT k03PUIIMEHT Nepeiau 0 TOKY MEXAY U3MepPeHHbIM 3HaUEHUEM CUTHasa
F103 kls - C JlaTYMKa TOKa W MOKAa3aHWUSIMHU TOKa Ha JucCIUiee Mo “mitocy” U “MUHYCYy’ SIKOPHOH
F106 kis OOMOTKHM M TOKa BO30YX/EeHHS COOTBETCTBeHHO. Ha mNpeANnpUATUM H3rOTOBUTEJIE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHui ot 0,5 0 1,75
F107 kUs OnpenensieT kKo3pPUUMEHT Nepefauu Mo HanpshkeHUo( 060poTaM ABUTATENS) MEXAY
F109 kUB M3MepeHHbIM 3HaYeHUeM U NI0Ka3aHUsMHU Ha JUCIlJIee HapsSHKeHUs KOps, HalpshKeHUs
F110 Kn BO30YX/leHUsI M 000pOTaMM 3JeKTpoABUraTess. Ha mnpeAnpUATHUM H3rOTOBUTEJIE

0OBIYHO BhICTaBJIeHO 3HaYeHHe 6au3koe K 1,00. Jluanazon sHaveHuit ot 0,5 0 1,75

8. UnauKanusa JaHHBIX HA JUCIIee

B Ta6uiuiie 8.1 npuBeieHbl 0TOOpa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble lTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,

U3=250 B, I3 = 66 A.

[IporpammupoBaHnue | F2 - curnan ymp.

1-a cTpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,

2-4 CTPpOKa 3HA4Y€HHe (l)YHKLU/II/I N KpAaTKOe€ II0OACHEHHE
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1-51 cTpoka BesinunHa 3a/1at011ero CUrHaJsia

2-1 CTpoKa BesinyrHa TOKa Harpy3skd OOMOTOK SIKOpsS |
BO30YXK/JleHUs], BBbIXOJHble HaNpsPKeHUss OOMOTOK SKOpsd H
BO30YXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Us=100 B, UB=220 B, IB=3 A, Tp=45 C.

[1 - nocTosiHHas cocTaBJjsIlAasg TOKa OOMOTKM fiKops, Irms -
CpeJlHEKBaJI[paTUYHAasl COCTABJIAIINASA, SKBUBAJIEHTHAsI TOCTOSTHHOU U
nepeMeHHOMU COCTaBJIsAIIEd TOKA 0OMOTKHU SKOPS.

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

OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpoOCMaTpUBaTh TOJbKO OJUH BBbIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy’)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TEeKyllero napaMeTrpa. [Ilpu 3ToM Ha jucniee 6yJleT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omm6ky v ee Ha3BaHHUe

PaboTa

9. Bo3MO>KHbIe HEUCIIPAaBHOCTH U CIIOCOGBI UX YCTPAHEHHUA
Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6sauna 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U COCOOBbI UX YCTPAaHEHUS

Haanucek Ha IlossicHeHHne
WHAUKATOpe

N Omu6Ku

YcTpoHCTBO He 0OHAPYKMBAET HAPSDKEHHUE CETH

Bo3mo:KHasi npuYnHa JenicTBUs

HanmeeHI/Ie Ha npeo6pa303aTeJIb y66ﬂI/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHO HallpA>KeHH4, I[MPpaBHUJIbHOCTHU
MNOAKJIDYEHHUA

Om2 HeT CUJIOBOH ceTH!

C/JIMIIKOM HHU3KO0e HalpshKeHHe Y6enuThcs, 4TO HANPSKeHHE B CETU
ooJsibiie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHHUS MHUTAHUS
CUCTEMBbl  yIpaBJeHHWs  WJM [pPOBajJl  CHJOBOTO  HaNpsKEeHUS
JUINTEJBLHOCThI0O  6oJiee  2-X  cekyHJ. JlanbHellliee TOBeJleHUE
npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeo6pa3oBaTeyib BOHIET B peXkuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgb! “Ctomn”

poBaJ

Ow3
HanpsxeHus!

Temnepatypa ox/axawlulero paguaropa gocrurJa 80 C.

Bo3MoxHasA npu4MHaA JdencTtBus

HencnpaBeH BEHTUJIATOP Y6e,LII/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHWJIATOPA

BaCOpeHbI BEHTHJ/IALLKMOHHbIE HpO‘{I/ICTI/IT]) BEHTUJIALIMOHHBIE

Ow4 neperpesn!
KaJII03U »KaJII03U OT IBLJIY U Mycopa

[IpeobpasoBaTesnb pasMelleH B | YOeAUTbCS, 4YTO  TeMIlepaTypa
IJIOX0O  BEHTWJIMPYEMOM WM | OKpPY:Kalollero BO3/yXa He
»)KapKOM MecCTe npesbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MeCTO,
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MPUMEHUTh BHENTHUHN 06/1yB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAY

[lnatel A2 1 A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Ow5 iaTamu! ZApyT C pYyTrOM JaHHBIMHU pa3beMbl, eCJIM OLIMOKa He ucye3aeT
— OTHPABUTBb B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZe | [Ipo3BOHUTL BBIXOJ,
npeo6pasoBaTeis npeo6pa3oBaTesisl HAa HaJU4HUe
o7 KopoTkoe Mex(da3HOro KOpOTKOIro
m 3aMblKaHue! 3aMbIKaHHUA U 3aMbIKaHHA Ha 3eMJII0
C60# HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa Harpysku YMeHbUIUTD BBIXOHOE
IpeBbIlIaeT HOMHMHAJBHBIM TOK | Halps»KeHHe; yMEeHbUIUTb HArPy3Ky
ow10 Meperpyska npeobpasoBaTeJis UJIN Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIeKTpPOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHsAA HEHCIIPaBHOCTh OTnpaBUTb B peMOHT
Hanpsxenue WU TOK | [IpoBepuTE NPaBUJIBHOCTE YCTABOK
BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
HeT moist 3HaueHUU yCTaHOBJIeHHBIX | [[poBepUTH 06MOTKY BO30OY:KAEHUSA
Om1l1l BO3GYEHMs ¢yuknuamu F30 u F29 Ha 06pBIB U KOPOTKOE 3aMbIKaHHE.
[IpoBepuTH UCIIPAaBHOCTD JHUOLHOTO
MOCTa, TpaHcopMaTopa U
nycKaTeJis
OpuH M3  JAaTYUMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs QYHKIUHU
HeWcHpaBeH UaU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Om 12 Heuncrpaset pasa 6oJibllie Jpyroro HeuCIpaBHbINA JAaTYUK, HACTPOUTD
JaT4YHK ToKa I
NOKa3aHUs TOKa C JJaTYMKa WU
3aMEeHHUTbD ero
HeucnpasHocTb B tenu | [Ipo3BOHUTH LieNb U3MepeHus,
Ow 13 HeT uaMepenusi Usg | usmepenus Ug MIPOBEPUTD Pa3beM B ILjIaTe
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepEeHUH,
Om 14 HeT U3MepeHus n IpPOBEPUTH pa3beM B IJIATe

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTe/ib HE BOCIIPUHUMAET KoMaHy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6Gpa3oBaTesb

[IpoBepUThb NOCTyNJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauThCs B
HCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BweIGop cmoco6a
10/1a41 KOMaH bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

NMOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4yeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeThs 3HaYeHHE QYHKIUU
F2; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK WNJIN

OTHNpaBUTb B PEMOHT
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BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

[Ipeo6Gpa3oBaTesib NepexoAUT B pexuM “Pabota”, curHas ymnpaBJ/ieHHS
IPUCYTCTBYET U W3MEHSETCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJE
HanpsHKeHUsl HET

HeT omu6ok Bo3Mo:KHasg npyuYMHA JenicTBUs
HeucnpaBHBI TUPHUCTOPHI [IpoBeputh WCIIPaBHOCTb
THPUCTOPOB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Ha uHMKaTope HeT Ha/inucel, CBETOIUO/IbI HE TOPSIT
Bo3mo:KHas npuYnHa JenicTBUs
He n1nogaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF2,
HeT o6k nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTbh KHOIKY
oTkJO4YeHue”
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT

[Ipy pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WH/IMKAaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCHPUHHMAIOTCS C 3aM03/]JaHUEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus

BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom

COIEPXKUT MHOTO noMex; | HaIMYMe TIOMeX U I[pPOBAJIOB B
HeT omn6ok nepuoJUuecku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HalpsHKeHUHU.

NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE

BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU

o6opyaoBaHus (

3JIEKTPO/BUTATENeH, CBapOYHBIX

anmnapaToB)

BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT

HeT omu60ok

[Ipy nojaye HampspkeHUss Ha INpeobGpa3oBaTesb Ha  Harpyske
NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oTOBHOCTB”

Bo3MoxHasg npu4MHA JencTBus

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA

HemepHoe MOJIK/IIUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3kKu NOAK/JIYEHHs] HATPY3KH
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe MpeoOpa3oBaTeisi IPOU3BOJAUTCS He pexxe 0JHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:

A) KOHTPOJIb KpemJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COeJJUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:
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A) Ha3BaHuUe npeobpa3oBaTeis;
B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YACTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3a1MTHI KOPIYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHuUs.
12 YnakoBKa 6J10Ka

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JiepeBsAHHbIN

ALIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUe

13.1 [Ipeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIEHUSAX B KAPTOHHBIX KOPOOKAaxX WU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

B) oTHOcHUTeIbHAs BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3zyx B oMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a TaKxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCHTEJIbHOM BJIAQX)KHOCTH BO3/yxa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPC-460-220-A ooooeeeeeee et e 1 mT
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnesseeensnes 1wt
| =0k 1 (0] o AP PTRPT 1wt
3§01 0 O 2 1T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalliu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeudeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

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

15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MO>KHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Ta6suna b1 ['a6apuTHbIE U IPUCOEJUHUTEbHBIE pa3Mepbl, MM

HanmMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-460-220-A-40-13 360 390 414 560 525 | 174 | Boartel M8 19
TPC-460-220-A-80-13 360 390 414 560 525 | 174 | Boartel M8 21

TPC-460-220-A-125-13 480 516 546 720 680 | 194 | Boatet M10 28
TPC-460-220-A-160-13 480 516 546 720 680 | 194 | Boatet M10 32
TPC-460-220-A-200-13 480 516 546 720 680 | 194 | Boatet M10 35
TPC-460-220-A-250-22 560 602 638 840 790 | 194 | Boartel M12 40
TPC-460-220-A-315-22 560 602 638 840 790 | 194 | Boartel M12 44
TPC-460-220-A-400-22 660 702 738 940 890 | 222 | Boarte M12 60
TPC-460-220-A-500-35 760 802 838 1000 950 | 222 | Boatet M12 68
TPC-460-220-A-630-35* | 760 802 838 1300 1250 | 282 | Boatel M12 82
TPC-460-220-A-800-35* | 760 802 838 1300 1250 | 282 | Boartel M12 86

TPC-460-220-A-1000-50* | 760 802 838 1300 1250 | 282 | Boatel M12 94
TPC-460-220-A-1250-50 HanosabHbii mkad 1600x800x400 130
TPC-460-220-A-1600-50 HanosabHbii mkad 1600x800x400 140
TPC-460-220-A-2000-80 10 3anpocy

TPC-460-220-A-2500-80 110 3aMpocy

TPC-460-220-A-3200-80 110 3anpocy

TPC-460-220-A-4000-80 110 3anpocy

* MOXKeT ObITh U3roToBJIeH B mKkady 1320x800x300 MM P31

37




