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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 JIBUTATeJisl TNOCTOSIHHOTO TOKa, MUMeHyeMoro Jajee mno Tekcty “ZTRS-460-2007,
“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 xapakrtepuctuku ZTRS-460-200

KosinuectBo ¢das

3

CeTb

3x380B,50TI'n

BbixoHOe HanpshKeHUe Lienu IKops

0..460 B, peryiupyeMoe

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

200 B, HeperyanupyeMoe

PeBepc Het
JuHaMuyeckoe( TpebyeTCcss TOPMO3HOU
Topmoxxenue
p pesucTop)
Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1 ®a3oBbId

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

HoMuHa/bHBIN TOK IpeobpasoBaTes A5
NHUTaHUSI OOMOTKH SIKOPS

100, 160, 200, 250, 315, 400, 500, 630, 800,
1000,1250,1600 A

HoMuHabHBIN TOK Ipeo6pa3oBaTesis JJist
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

25,45A

Peryvpyrouun 3jieMeHT

Tupucrtop

Croco6 cTabun3anuy 4acTOThI BpallleHUs

110 06paTHOM CBSI3U OT TaXOTeHepaTopa, Mo
ob6paTtHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
Harpys3KHu)

MuHMMabHasA cTabuan3upyeMas 4acToTa
BpallleHus( 10 CUTHaJy OT TaxoreHpaTopa)

30 06/mMuH

HecTabU/IbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJsly ajieKTpoaBuratess ot 10%

0,2-5% B 3aBUCHMOCTHU OT KO3pULHEHTa
06paTHOM CBSI3U 10 CKOPOCTH OT

210 90% oT HOMHHAJIBHOU TaxoreHeparopa
BpewMs cTabuin3anuy CKOpOCTH NPU CKauKe 02 cex
HaMNpsh>KeHUs1 CETH UM Harpy3ku Ha 10% '
Tun cucteMbl yripaBJjeHud MukpornpolueccopHas

CurHas ynpaBJieHUs

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

Bxon ynpaBieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA / 91 Om

[1y1aBHBIM NYCK M OCTAaHOB

0..25 cek
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KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 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 3aMbIKaHMe Ha BbIXO/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3aniuTa: noteps ¢da3bl UM “caunaHue” gpas JJIeKTpOHHasi
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51H - 20 cek, [=1,25 In - 60 cek, I=1,1 In -
CpeJlHEKBaJJpaTUYHOEe 3HaUYEeHHe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3]
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)
TouyHoCTB NOAAEPKaHUSA BBIXOLHOTO
HanpshKeHUs B peXKUMe CTabuIu3anuu 2% Un
HanpsKeHUs
Bpems cTabu/IM3aLUU BbIXOAHOTO
HalpsKeHHUS NIPU CKa4yKe HallpsSKeHUS CeTH Ha 2.3 cek
10% B pexxuMe cTabUJIM3aLUM HalPSXKEHUs
CTeneHb 3alHUIIeHHOCTHU IP20
OxaskeHHe [IpyuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIATOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.45C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JnutenpHbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 siet
['apaHTUs 12 mecsiueB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gomn. niata RS-485

st paboThl NpeobpasoBaTesisi HEO6X0AUMO JiBa HanpsbkeHUsA. OJHO HapshKeHUe yepes
TUPUCTOPBI KOMMYTUPYETCS HA HATPY3Ky — OHO Ha3bIBAeTCSl CUJI0BBIM HaNPs?)KEHUEM; [ipyTroe
Hanps»KeHHe UCI0JIb3yeTcs [Jisl IUTaHUS CUCTEMbI YIIpaBJIeHUs — OHO Ha3bIBaeTCs
BCIIOMOTaTeJbHbIM.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTal UM B CJIEAYIOIIUX YCI0BUSX:

A) 3akpbITble B3pbIBO6€e30MacCHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temnepartypa okpyxatouiero Bosayxa ot 0 go +45 C;

B) BepxHUI IpeJies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

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

1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3/1eiCTBUS MPSMBIX COJTHEYHBIX JIy4Yel U APYTUX UCTOYHHUKOB HarpeBa;
2K) otcyTcTBUE BUOpaL UK U Y1apoOB.
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3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHYTpeHHee YCTPOUCTBO.

BHeuiHu# BUA npeobpa3oBaTesis NpeAcTaBieH Ha pucyHke 3.1:

ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

PucyHok 3.1 BHemHu#M BU/J| peo6pa3oBaTes

Ha niuiieBo#i maHe 1M pa3MelaloTcs 3J1eMeHThI UHUKALUHU U yIIPABJIeHHUS:
A) cBeToauof “PaboTa”;
B) cBetoguon “ABapus”
B) Tym6sep “PaboTta”;
[') KU IKO-KPUCTA/INY€CKUN UHAUKATOD;
»”»n

) kuonku “Ilp.”, “®@”, ”>", "<” ns nporpaMMUpPOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3rucTopa.

BHyTpu Kopmyca pa3MelalTcs:

A) knemMHas KoJsiogka XT1 aJi moAK/II0UeHUs CUJIOBOU CETH;

b) knemMmHas kosoaka XT2 g5 noK/It04eHHsI 0OMOTKU SIKOPS;

B) «kseMMHas kosofka XT3 /i MOAKJIIOUEHUs] HANpPSDKEHUs YIpaBJeHUs U lenu
BO30YK/IeHUS;

') knieMMHas KoJsiofika XT4 a5 noK/II04eHUs TaxoreHepaTopa.

") TupuctopHble MOAYIH( 3 IITYKH);

) paguaTop oxsaxKJeHuUs;

E) maaTel cucTeMbl yripaBJieHuUs;

K) BEHTUATOPHI OXJKAEHUS

Ha 60koBoO# nmaHeu KOpIlyCa HaXO04UTCA KJIeMMa 3a3€eMJICHHUA.

[IpoBoza il MOJKJIIOUEHUS] TMHUTAKIEro CUJIOBOr0 HAMpPSDKEHUS 3aBOJASTCA B KOPIYC
CBepxy; MPoBo/a [/ MOAK/IIYEHUS Lielled Harpy3KHy U YIIpaBJeHUs] — CHU3Y.
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f[l/lueBaH MaHeJIb YyIOpaBJ€eHUA COeAWMHAETCA C OCTaJIbHBIMH 3JIEMEHTAMHU PEryJadTopa
COEANHUTEJ/IbHBIM KI'YTOM, KdK [IOKA3aHO HAa PUCYHKE 3.2

PucyHok 3.2 Peryssarop ZTRS ¢ BbiHECeHHOU MTaHeJ b0 yIIpaBJeHUs
ITO JaeT BO3MOXKHOCTb BbIHECTH I[aHeJb YIpaBJeHUA 3a INpeJesibl peryjsaropa U Hpu

H606X0,£LI/IMOCTI/I YCTAaHOBUTb €€, HallpuMep, Ha [ABepHe BHEUIHETO mxad)a. ,Z[JH/IHa
COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETDp.

PeXXrMbl pabOThI.

[Ipeo6pasoBaTesib B JIIOOOM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB paboThl. ITH
pexuMbl lepevyrc/ieHsl B Tabaune 3.1.

Ta6suna 3.1 PexkuMbl paboThbl mpeobpa3oBaTeis

Ha3BaHue pexxuma [TosgcHeHue

B 3TOoM pexxuMe UMITYJIbChI YIIpaBJeHUsI HAa CUJIOBble TUPHUCTOPHI He
NOJAI0TCS, BBIXOJHOE HaNpsDKeHWe Ha Harpyske OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ora” wiau
“I'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexoAuT B
COOTBETCTBYIOLUN pexxuM. Ha uHAUMKaTOpe B INepBOH CTpPOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOM CTPOKE TEKYIee
3HaueHHe CUrHaJia 3a/laHus

B 3ToT pexuMm npeobpa3oBaTesib MepexXojUT NPU HAJTUYUM KOMaH/ibl
“PaboTta”. Ilpy 3TOM Ha BCe TUPUCTOPHI MOJAAITCH yHpaBJANLIAE
MMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsikeHue. Ha uHAuKaTope
oTOOpakaeTcsl TeKylllee 3HaUeHWe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpsbkeHue. B ciayyae nosBieHus komaHzbl “Cton” yCcTpOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“PaboTa”

B 3TOT pexxuM npeobpasoBaTesb epexoAUT NPU PerucTpalvy Kakou-
“ABapusa” JIU60 aBapUMHOM CUTyalMd. MMmyJsbcbl ylpaB/JeHUsT Ha CHUJIOBbIE
TUPUCTOPbl He NOJAANTCA. YCTPOWCTBO He peardpyeT Ha KOMaHAY

7
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“PaboTa” 10 JUKBUAALUM aBapuiHOU cutTyanuu. [locie perucrpanuu
OTCYTCTBUSl aBapUMHOW CUTyalluu TMpeobpa3oBaTesb  MOXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” wuau “ToToBHOCTBH” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha nngukaTope oTo6pakaeTcs KOJ OLIMOKU Y NOSICHSAOLIAA HAJUCh

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYyeMbIX
napamMeTpoOB M COXpaHEHUS MX B NMaMATH MHUKpomnpoueccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXKaTh KHOMKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkum “[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky “[lporp.” B nepBble 10 cekyHz nocie
NO/auu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
“IIlporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUE TEKYILEN MO/Jie/id Tpeobpa3oBaTesis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mepBoi cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTeis

OpraH ynpassieHus uiu | HasHayeHue
HHAUKaLUU
Ceetopuopn “Paborta” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [oput B pexxume “ABapus”
Kupkokpucrasindeckuil | OTobpakaeT TeKyliue [JaHHble, peXHUM paboThbl, 3HAYeHUA
MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YpaBJ/eHHe BbIXOJHBIM HalPSPKEHUEM B PYYHOM peXUMeE
“YnpaBsenue”
P
Tym6sep “PaboTa” Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe
KHonka “IlIporp” 151 BXo/ja/BbIX0/1a B PEKUM IPOrPaMMHUPOBAHUS
Kionka “®” [ BbIGOpa mporpaMMupyeMod GyHKIMH, BBOJA B NaMATb ee
3HAYeHHUs.
KHomnka “>" Jl/1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMHUPYEMOW BeJIMYHMHbBI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 HasnaueHue kj1eMM kaeMMHbIX Koa040K XT1-XT4, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yrnpaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KineMMHUK llenb
KJIEMMbI
XT1 1 A Jlnst coenHenus ¢ ¢a3od A myTarolero Hanpsi»KeHus
XT1 2 B Jnsi coenuHeHus ¢ ¢a3od B nmuTawoliero Hanpsi»KeHus
XT1 3 C Jns coenuHenus ¢ ¢pazo C nuTarollero HanpsHKeHUs
XT2 1 +Us Jns coennHeHus c o6MoTKo# sikops( Beixoa “nutoc”)
XT2 2 - Us st coerHeHusI ¢ 06MOTKoM sikops ( Beixos “MuHyc”)
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XT3 1 L Jisl moAK/II0YeHU S HAaNIPSKEHU S yIIpaBJIeHUs, TUTaHUe
1eneu BO30YKAeHuUs

XT3 2 N Jns noAK/II0YeHNS HalIpsKeHUs yIpaBJeHus, IUTaHue
neneu BO30YKAeHHUs

XT3 3 +UB Jns coenuHeHus c 06MoTKoM Bo36yxaeHusi( Boixog “nuroc”)

XT3 4 Us gﬂﬂ COE",CLI/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon

MUHYC")

XT4 1 Tr+ [ noiK/I0YeHUd TaxoreHepaTopa

XT4 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa

X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jig nogauuv adasorosoro 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 pe3ncropa

X1 5 AGND O6uIMH /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJeHUs

X1 6 Ay g moa4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X2 6 B/H Jns IUCTaHLIMOHHOTO U3MEHEH U HallpaBJIeHUs BpallleHus
JIBUraTesis

X2 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie

X4 9 O6uuit | 06K KOHTAKT 1-ro nporpaMMUpyeMoro peJe

P1

X4 3 H3 P1 HopMasibHO-3aMKHYTBIN KOHTAKT 1-ro nporpaMMHupyeMoro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPyeEMOro peJjie

O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5
p2
X4 6 H3 P2 ;l;)}}ljel\/laﬂbHOGaMKHYTbIﬁ KOHTAKT 2-ro NIporpaMMHpyeMOoro

3.5 Bbi6op cnocoba noja4y KoMaH/

KoManay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKH TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha IJIaTe yIpaBJIeHUs.

COOTBETCTBEHHO, HaXOXJeHHEe PYKOATKU TyMmbJjepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJyioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLIeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

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

3.6 Bb160p 3agaro1iero curgaJjaa
YnpaB/asATh YPOBHEM BBIXOJHOI'O HaMpshKeHUsl Mpeobpa3oBaTesisi MOXHO MECTHO HJIM
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:
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o _n”

A) xkHonmkamu “>” u “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3WCcTOpoM. HaxoxJeHHe PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

JJ11  AUCTAaHLLMOHHOTO VYIpaBJeHUA B KadeCcTBe VYIPABJAKIIUX CUTCHAJIOB MOLYT
IPUMEHAThCH:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHasmoroBbid curiadn 0..20 MA;

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

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

llenn ynpaBJ/ieHWS MOJAKJIOYATCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYILIeCTBJSETCSH
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCILJiee B MIPOLIeHTaX, 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 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeseHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HWJM BCIOMOraTe/bHOIO
HanpsDPKeHUs1  omnpejesisieTcl  3HadyeHHWeM  QYHKUUKM  NOBTOPHOro  BkjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIW4YeHUe. Eciu mnpoBan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJWYUKM KoMaHAabl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4yecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLHUPYETCs coobleHre 06 ouMbke. B TakoM noJioxkeHUU Npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpshkeHHUs. UToObl ero pa36JiOKMpPOBATh, HY>KHO MojaTh koMaHay “Crtom”,
1ocJie 4yero npeo6pasoBaTesib NepeizieT B pexxuM “'oOTOBHOCTD”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTu

= T
Komanpa “Paborta”

- T
BeixogHoe HanpsxeHwe, F3=0

- T
BeixogHoe HanprxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHkuuu F3
10
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3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBbIX peJie

Ha «kseMMHyw kojoAkKy X4 1JaThl yIOpaBJeHUs BbIBeJeHbl KOHTAKThl JBYX
nporpaMMHUpyeMbIx pese. B 3aBucUMOCTH OT 3HayeHUs GYHKIUM F4-F5( cM. myHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

A) lIpeo6pasoBaTesib HAXOAUTCSA B pexkuMe “'OTOBHOCTD;

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie UCNOJb3YIOTCHd [AJs KOMMYyTaluu
CUJIOBOT'0 KOHTAKTOPa, NO/IKJII0Yallero TOpMO3HOM pe3ucTop K 0OMOTKe SIKOPSI.

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

3.9 Hu>xHUHY ¥ BepXHUU NIpeJieJibl pEryJIMpPOBaHUs
HuwxHUNA U BepxHUHM TMpejiesibl peryJjupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJIbHOMYy 3HAa4eHUI0 YNPaBJAMILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYe€HUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HanpspKEeHUs B MPOLEHTAaX OT HOMHUHANIbHOrO. Ec/M yCcTaHOBUTH 3HAYeHUE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJseT 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
ocylecTBJsieTcss nporpamMmMmupoBanveM ¢yHkuuil F15 u F16; ( cMm. nyHkT 7). C mOMOIIbIO
byHkuuu F16 MOXXHO OrpaHUYMTh BBIXOZHOE HANIPs)KEHU e PETYJISITOpPA BO BCEX PEXKHUMaX.

3.10 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS M03BOJISET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUsA
BKJIIOYaeTCd M OTKJIOYaeTcad IporpaMMHUpoBaHuMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCHMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkor F22( cM. myHKT 7).

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

3.11 PexxuM cTabuaM3aMU TOKA

[Ipeo6pa3oBaTesib MOXXeT paboTaThb B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UTOObI MOJJEPXXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuan3anuy ToKa — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuJu3aly ToOKa NIpU
CKauKe ceTeBOro HanpsbkeHusd Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCA U OTKJ/IOYAETCHA NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHAa MMHUMAaJIbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCs BeJIMYMHA NOCTOSIHHOW cOCTaBJIsIoled ToKa Akops Is(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.12 PexXUM orpaHU4YeHUd HAIPAXKeHUd
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPsKEHUs, B KOTOPOM
CHCTeMa ylpaBJieHUs] aBTOMAaTHU4YE€CKH HW3MEHSIeT yIpaBJisiollee BO3JEeNUCTBHE HAa TUPUCTOPHI

11
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TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HaueHUe. DyHKIMA BK/IOYAETCS U OTKJIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HanpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

[l 6ojsiee TOYHOTO OTpaHUYEHHUs] HANpPsDKeHUs CAyKUT yHkuuu F36, ¢ momouibpio
KOTOpOM 3a/laeTcs BeJIMYMHA aKTUBHOI'O CONPOTHUBJIEHUS KabeJIbHOU JIMHUU U OOMOTKH SIKOPS.
C nmnoMouipl0 3TUX JAHHBIX TNPOU3BOAUTCA BbIYMCJIE€HWE BeJUYUHbl HanpskeHus IR
KOMIIeHCalUU MaleHUs] HanpsiKeHUs:

Ur =Irms *(Rk + Rsa), rae

Irms - cpejHeKBaJjpaTUYHOEe 3HAaueHHe TOKa, Rk+Rda - cymMMapHoe cOompoTHBJIEHHE
KabeJIbHOM JIMHUM U 0O0MOTKHU sikops. CHcTeMa ynpaBJieHUs pery/asaTopa BbIYUC/IAET BeJTUUYUHY
UIR 1 KOPPEKTUPYET BbIXOJHOE HANlpsXKEHUE C ee YYEeTOM.

3.13 PexxyM CTabuJIM3allMM HaNpsHKeHUs, CTabUaM3alusd CKOpPocTU 1o ob6paTHoit I/IC
JABUraTe/]d

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBHe HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOObI NMOAJEP>KUBATh HANPSHXKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3auuu HanpsHkeHUs — 2% OT HOMMHAJIbHOTO HANpsDKEHUsI CeTH, BpeMs
cTabuaM3alMyd NpPU CKauKe ceTeBoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAEeTCd U OTKJ/OYAETCS
nporpaMMuMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MHUHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpskeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6oJsiee TOUHOM CTAaOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HAaUYeHUEe QYHKIUU
F36, 3apatoiiell cyMMapHOe COIPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTes U
00MOTKH AKOpsA. UMes 3TH JJaHHble peryasaTop BelUUC/sAeT 3HayeHUe IR koMneHcanuu najeHus
Halps>KeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JIeKTponpuBOJa U3BECTHO, 4YTO
CKOpOCTb BpallleHHs BaJjia ABUTaTeJIsd BBIYUCIAETCH:

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

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOK 06MOTKHU siIKOpsA, RA — conpoTHB/ieHne
00MOTKM fiIKOpS, K — KOHCTPYKTUBHBIK KO3QduLMeHT. U3 3TOro ypaBHeHUsI BHUAHO, YTO €CJIU
NPpOM3BECTH KOMIIEHCALUIO MaJleHUsl HANpPSKeHUA Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
J100aBJIATh K K HallpsXKEHUI0 sIKops BeJUYUHY [9*R9, To dopmysia npuobpeTeT BUA:

n = Usa/k,
TO eCTb NPU 3alaHHOM 3HayeHUHU Us yacToTa BpallleHHUs OCTaeTcs HEM3MEeHHOM, TaK Kak
KOHCTPYKTUBHbI  K03dpouuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JJid  KOHKPETHOrO

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEXKUM CTAOMIM3alLMK HANpsHKeHUsl M 3a/aB BeJUduHy F36,
TEOpeTUYEeCKH MOXHO CTabU/IM3UMpPOBATh YaCTOTy BpallleHUs BajJa TMpPU OTCYTCTBUH
TaxoreHepartopa. Tako# crmoco6 HasbIBalOT cTabuusanueid mo obpatHod 3/C aBuraress.
[IpakTHYeCcKH e TaKoH MeTo/ CTabuIn3alu UMeeT MeHblllee ObICTPOJeNCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEpPaTopa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJIs pABHOMEPHOM Harpy3KH, NoKasblBasg TOUHOCTb 1-5%.

3.14 PexxyM cTaOUIM3alMU TOKA C OTPaHUYEHUEeM HalpSyKeHUsd

[Ipeo6pasoBaTe/ib MOXKET paboTaTh B peXUMe CTAOWUJIM3AIMM TOKA C OJHOBpPEMEHHBIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUsS aBTOMAaTUYECKU H3MeHseT
ynpaBJisiioliilee BO3JENCTBUE HAa THPUCTOPbI TAaKHM 006pa3oM, 4YTOObI MOAJEpPKHUBATh TOK
0OMOTKM SIKOpSl Ha 3aJJaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He [O0NyCKas MpeBbllIeHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/jaHUusi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
OyHKIMS BK/IOYAETCAd W OTKIIOYAETC MporpaMMHpoBaHUeM ycTaBku F17=5, BeJIMUMHA
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MUHMMaJbHOTO U MaKCUMaJIbHOrO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, mMakcuMasibHas
BeJIMUMHA HanpsikeHUs - GyHkuuend F19( cM. nyHKT 7).

B 3TOM pexxuMe CTaGUIU3MPYyeTCsl BeJIMYMHA MOCTOSIHHOW COCTaBJsAOIIEN TOKa AKops Is(
He cpefHeKkBajapaTuyHoe Irms). [Ilpy orpaHvyeHUN HaNpsKEHUs YYUTHIBAETCS AaKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuen F36.

3.15 PexuM cTabUIM3AIMY HAIPSXKEHUS C OTPAaHUYeHHUEeM TOKa

[Ipeo6pa3oBaTesb MoOXeT paboTaTb B peXHUMe CTAaOW/IM3aLMM HANpPsDHKEHUA C
O/ZITHOBPEMEHHBIM OrpaHUYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMATHU4YeCKH
M3MeHseT ynpasJisiollee BO3/JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOOBI MO/ JJep>KUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He JOoIycKas
npeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpsbpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cM. nyHKT 7).

3anaB BesnMyrMHOW F36 compoTuB/eHHs OOMOTKU SKOpsS U KabesJbHOM JIMHHUM, B 3TOM
peXuMe MO>KHO J0OUThCS CTabWUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)

B 3TOM pexxrMe OorpaHUYMBaeTCs BeJMYMHA MTOCTOSSHHOM COCTaBJstoLlel Toka skops Isa(
He cpeJiHeKBaJipaTU4HOe Irms).

3.16 PexXxyM orpaHUYeHUd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOPOM
CHMCTeMa yIpaBJIeHUs aBTOMAaTHYeCKH HM3MeHseT yIpaBJidloliee BO3JeUCTBHE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4TOObI YaCTOTA BpallleHHs Bajla He MpeBbICKJIA 33/JaHHOe 3HaYeHue. PyHKus
BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BelMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.17 PexxuM cTabUaM3aiU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXKeT paboTaTb B peXHWMe CTaOWJIM3alMM 4acTOTbl BpallleHUs B
GyHKIMM 0OpaTHOM CBS3M OT TaxoreHepaTopa, YCTAaHOBJIEHHOTO Ha BaJ ABurartess. CuUrHan
3a/laHusl Ha JMcIJIee oToGpaXkaeTcsl B 060poTax B MUHYTY, HannpuMep, n3=800 06/MuH. HuxxHu#
Y BEpXHUH Ipeies peryJUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

151 npaBU/IbHOM PaboOThl M MHAWKALUY B peKMMaxX CTabMUIM3alUU CKOPOCTH HEOOXOJUMO:

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

- ¢yHkuuet F24 ycTaHOBUTb KOPpEKTHOe 3HaueHUe uyucaa MB/06, cOOTBeTCTByMWOllEe
KOHKPETHOMY TaxoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AuanasoH JJis CMrHasa c TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wau 0.30 B. Jluanason 0.30 B pekoMeHAyeTcsl yCTaHaBJIWBaThb [Jisi HHU3KOrO
YPOBHs CUTHaJIa ¢ TaxoreHepaTtopa. CiefyeT y4ecTb, YTO BbIOpaB Juana3oH 0.30 B, Hy»kHO 6bITb
yBEPEHHBIM, YTO CUTHa/l 06paTHOM cBsI3U He npeBbicUT 30 B, MHaye MpPoOU30iIET HACHIILEHUE
CUTHaJ/Ia U CUCTeMa yNpaBJIeHUs MOXeT BblaTbh MaKCUMaJIbHOe HallPsSXKeHHWe Ha BbIXOJe, Iocjie
4yero BaJl BUraTesid NOJYYUT MAaKCUMaJIbHYI0 CKOPOCTb BpalleHUs.

PexxuM cTabuin3aliud CKOpOCTHM BkJIo4aeTcsa  GyHkuueil F17( Hy»XHO yCTaHOBUTb
3HaueHHe paBHoe 8). B aToM pexume perysdaTop HU3MepseT CUTHaJl OOpPAaTHOM CBSA3SU IO
CKOPOCTH OT TaxOreHepaTopa M CPaBHUBAET C 3aJlaHMeM; NIPU 3TOM BeJIMYMHA YIIPABJAIOILETo
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCA KAaK pasHULA MeX/Ay 3aJaHHOW U (aKTUYeCKOU
CKOPOCTbIO( BEJIMYMHA PacCcOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3IPPULIUEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKTHYecKass CKOPOCTb Oy/eT BCerja HEMHOIO MeHblle
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3a/IJaHHOM, MOTOMY UYTO Pa3HOCTb paccoryiacoBaHus( cTaTUdecKas OIIMOKa) He MOXKET ObITh
PaBHOM HYJIIO.

KoadounueHTt nponopruoHanibHocTH Kn 3agaetca pynkuuent F34. Beainuuna Kn 3agaetcsa
B npejesax oT 1 o 50, 3aBojckas yctaBka paBHa 10. Yem 6Gosbiie koadpdunuent Km, Tem
cTabuibHee CKOPOCTb BpallleHUs U XKeCTue MeXaHU4YecKasl XapaKTepUCTHUKa 3JIeKTpOABUTaTe s,
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTUYeCKH OTCYTCTBYeT, MeXxaHU4YecKasl XxapaKTepUCTHKa
MaKcuMaJibHO MdArkas. Haub6osiee yacto ncnosb3yoT ko3pouuuent Ko B auanasone ot 10 go
30. YpesmepHo BbICOKMH K03dduuueHT Kn MoxxeT npuBeCTHM K HeCTabU/IbHOW paboTe
JIBATaTeIAl.

F34=20
F34=10

F34=5

F34=1

p M, H*M

Pucynox 3.3 Mexannueckas XxapaKTepUCTHKA B 3aBUCUMOCTH OT BelnMunHA Ko dunuenta F34

Tak e g 3TOro pexuMa HUMeeTCsd BO3MOXHOCTb HACTPOMKHM WHTErpajJibHOW H
AuddepeHHaNTbHON COCTABJISIONIEN.

MHTerpasbHasd  cocTaBjdwllasg — NpeJjHasHadyeHAa  JJid  NOBBIIUEHUS  TOYHOCTH
peryJMpoBaHusi M KOMIIEHCAallUM Pa3HOCTH paccorsiacoBaHud. /Jlnsg 3Toro umMeercsa [iBe
HacTpoulku: F42 - ko3dpoduuueHT HHTerpasibHOM cocTaBasgwuied u F43 - penbra A
VMHTErpaJbHON  COCTaBJIAIOLIEH. Bennyuna penbrta F43  omnpepesnser  BeJUYUHY
paccoryiacoBaHusi( CTaTUYeCKyl0 OHIMOKY), K KOTOpPOH OYAeT CTPEMUTbCS YCTPOUCTBO,
HanpuMmep, 100 06/mMuH. EciM ycTaHOBUTBH 3TO 3HaueHUWe paBHOe HYJIIO, TO U BeJUYHHA
paccorsacoBaHus OyeT paBHOM HYJII0O U CKOPOCTb BpallleHUsl OyAeT CTpeMHUThCA K 3aJaHHOM.
Besnnuuna ke F42 6yzeT onpefiensiTb BpeMsl, 32 KOTOPOe YCTPONCTBO Oy/ileT KOMIIEHCUPOBATh
CTaTUYeCcKyl OIIMOKy, 4yeM 6osbwe F42, Tem 3TOo OyAeT NpoucXoAUTb ObicTpee. Ilpu
HeO0OOCHOBAaHHO BbICOKOM 3HayeHUU F42 MoxeT MosiBUTbCA KoJiebaTenbHOCTb. [lpu F42=0
MHTerpa/ibHas COCTaBJAIIAA 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.

3.18 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.

16



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

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 - nuHaMuyeckoe TOpMOXKeHHe B PYHKLUU CKOPOCTH, TO €CTh MyTeM MOAKII0YEHUS
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJIUPYS NMPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTCs MOTpeGUTesNeM CaMOCTOATeNbHO. Il KOMMyTalUu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
ynpaBJieHus, AJs1 Yero TpebyeTcsl yCTaHOBUTDL 3HaueHUs1 pyHKUUM F4, paBHoe 4.

[locsie OCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHeN
F38, KOHTaKTbl MporpaMMHUpyeMbIX peJie MepeKUAbIBAlOTCH, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM PE3UCTOP OT OOMOTKHU AKOPS U AMHAMHUYeCKoe TOPMOXKeHHe NTpeKpaliaeTcs.

3.21 [lnaBHOCTb U3MEHEeHUdA CKOPOCTH BpallleHUsd

B MeHI0 uMeeTcss pyHkuusA F97, ¢ noMouipi0 KOTOPOH MOXHO peryJMpoBaThb IJIaBHOCTb
M3MEHEHUSI CKOPOCTH BpallleHHs], YTO ObIBAET HEOOXOAMMO JJisl NpefoTBpalleHHUs] PbIBKOB U
neperpysku Aurartess. PyHKUUsA NpUHUMaeT 3Ha4eHUs OT Hy A Ao 10. DyHKIusA n03BOJSAET
OrpaHMYMBaThb YCKOpeHHe BaJja JBUraTeJisl IpU pe3KOM U3MeHeHUU CUTHaJsa yIpaBJeHUs WU
Harpyskd, 3alllMIaeT ABUraTe/]b OT pPe3KOro Habopa CKOPOCTH, HalpuMep, MPU OMMNOGOYHBIX
JleCTBUSIX ONlepaTopa, IpeAoTBpallaeT yXO/ PeryjasaTopa B 3allUTy OT eperpy3KHu.

Hynio cooTBeTCTByeT OTCYTCTBUEe IJIaBHOCTH, YCKOpeHHe He orpaHuyuBaetcs, 10 -
MaKCUMaJIbHO MeJlJieHHOe Hu3MeHeHHe. HyXHO y4YMTBIBATh, UTO NPU GOJBLUIMX 3HAYEHUSX
bynkuuu F97 y perynsatopa yMeHbLIAeTCs CKOPOCTb PeaKLMM Ha HAOpOC Harpy3ku B pexuMe
CTaGUJIM3AIMU CKOPOCTH, YTO MOXET OBbITh HeXKeJIaTeJbHO, I03TOMYy He CJielyeT BbICTABJATH
HeO0OOCHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKIUU.

3.22 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIM0 FI98( cM. MyHKT 7), MpU COXpaHEHHU B
NaMsTH KOTOPOU 3HAUEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS] QYHKIIUM.

3.23 3auThl
B ycTpolicTBe peasii30BaHbl CleAy0le BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa pealu3yeTcs
nyTeM OBICTPON 0OpabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUsA 3*[HOM NPOUCXOAUT CHATHE yNPaBJAROLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee 0OTOOPAXKAETCSA COOTBETCTBYIOLIEE COOOILEHHE.

B) 3amura OT Imeperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
pPaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HaYeHHUs. 3allluTa yCTaHABJHUBaeTCs NMporpamMmupoBaHueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HayeHUe TOKa fAKOpsA UM BO30YXAeHHUs
anekTtpoaBurartend. Ilo ymosdaHuw 3HadeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6pasoBaresii(  CM.  INYHKT. 7) Mukponponeccop  HenmpepblBHO  U3MepseT
CpefHEeKBaJ[paTU4YHbI TOK Harpysku Irms u Hakam/ivMBaeT 3HayeHHe BpeMA-TOKOBOTO
VMHTerpaja U CpaBHHUBAeT ero C yCTaBKOMW, NPU NpPeBBbILIEHUHM KOTOPOM CHUMaeT UMIIYJIbChI
yIpaBJieHHs C TUPUCTOPOB U OTOOpakaeT Ha AucIliee coobuieHre. PaboTa nmpeo6pasoBaTeJis
O6/JI0KMpyeTcsl Ha 3 MHUHYTHI, [OCJe Yero OH MnepexoAuT pexuM “['oToBHOCTBH” eciyd mojaHa
koMaHga “Ctomn”.

[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).

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

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

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

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

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

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

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

[Tocse 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 -1a=0;

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

2K) 3amuTa oT OoTCyTCTBUA M3MepeHUs HanpshkeHUA AkopsA Usd. PyHKUUA aKTUBUPYeETCH
WM OTKJo4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
IpeBbILIEHUH OINIpe/ie/IeHHOI 0 yIja NPOBOAUMOCTHA TUPUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTH
KOHTypa usMepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHSThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. ITol dyHkuen
YCTAHABJIMBAETCS TPU CTYNeHU cpabaThiBaHUs 3TOW 3amuThl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, ecad 060poThl ABuraressa <100 06/MUH npu ynpasadiouieM 3ajaHuu Usazg >
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15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KeCTKOMU YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.

3amniuTa TakK ke He pab0TaeT [0 OKOHYAHUSI BpeMeHHU MJIaBHOTO MyCKa.

[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

M) 3audTa oT pbIBKa — BKJOYAETCS WM OTKJAKOYaeTcs pyHkuueit F97. Bo BkIoueHHOM
COCTOSIHMM 3Ta 3alllUTA OrPAaHUYMBAET CKOPOCTb HAapacTaHUs YNPABJAWILET0 CUTHa/IA, YTO
3alMIaeT JBUraTesJb OT pe3Koro Habopa CKOpPOCTH, HalpuMep, NPU OLIUOOYHBIX JeHCTBUAX
omneparopa

K) s3amura oT BHyTpeHHed HeucnpaBHocTH “Om5 Het cBa3u wMexay mnaatamMu”
buKcHpyeTcs NpU OTCYTCTBUM OOMeHa JaHHBIMU MexJy MaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapHHU YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEOGYETCS PEMOHT.

3.24 HacTpouku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlna usMeHeHUs mopora cpabaTblBaHUSA 3allUMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpspKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSATUN U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/stopa. B jileBoM BepXHEM YIJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Touku “K3”. HampspkeHue, H3MepeHHOe MeXJy 3THUMHU TOYKAaMHM, He
COOTBETCTBYET MoJioXkeHuIo ]| 1-]5, 3aMKHyTOMY »kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B coOTBETCTBEHHO. JTO HaNpsKeHUE ompejesisieT TOK cpabaTbhiBaHUs 3aumudThl no K3.
BesvyrvHa TOKa cpabaTbhlBaHUSl MPSIMO-NPONOPLUOHANBHO HANpPSKEHUI0 3TOW ycTaBKU. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBIIUTb, AJ15 3arpy06/1eHus — HA0O60pOT HanpsixKeHHe ycTaBKU K3 yBeTMYUTh.

[IpyHUMas pelieHHe O HEOOXOJUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

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

- 6bIBaeT cuTyanus, Korja 3amuTta ot K3 cpabaTbiBaeT npy TOKe, UI3MEPEHHOM KJIEllaMH,
MeHblIeM 4yeM IH. 3To He 00513aTeJIbHO TOBOPUT O HENpPaBUJIbHOM 3aBOJCKOM HACTpoiike
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaeT MO aMIJIUTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He NEeWUCTBYWOLIEMY WX CpeAHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJIMKO aMIJIUTyJHOE
3HaueHHe Toka( nuk-pakTop). [lonbiTKa 3arpy6bUTh UM MOJHOCTbIO OTKJIKYUTD 3alUTy OT K3
MOXXeT NPUBECTH K BbIXOJY THUPUCTOPOB M3 CTPOSl - BeAb OHU J[OMYCKAIOT HEKOTOPOE
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTpOWKa KaK pas npeAycMaTpUBaeT
cpabaTbiBaHME 3aLUTHI [JIs1 HENPEBbILIEHUS 3TOr0 Ipeie/IbHO-0NyCTUMOT0 3Ha4eHus1. B aTom
C/ly4dae U3roTOBUTEJIb MMeeT IPaBO OTKAa3aTh B 6eCIJIATHOM rapaHTUHHOM 00C/IyKUBaHUMU.

b) IlokasaHus [JgaTuuka TokKa. B ciydae, eciu TOK OOMOTKMU SKOps, U3MEPEHHBIH
baKTu4eckH, pacXxoAUTCA C JAaHHBIMH, OTOGpa)kaeMbIMH Ha JAMCIJIee, MOXKHO NPOU3BECTH MX
noAcTpoiKy. [ noacTpoiku cayxat ¢yHkuuu F102 "Kkla +”, F103 "klsa -”. [lokazaHus TOoKa Ha
JIMCILJIee U3MEHSIOTCS MPSIMO-NIPONOPILHOHATbHO U3MEHEHHUIO 3TUX KO3PPUIIMEHTOB.

Heob6xoauMo ciefyromas nocjae 0BaTeJbHOCTb e ICTBUM:

- pynkuyueit F94 BoicTaBisieTcs 3HaueHUe 1( u3aMepeHue o "ma0COBOMY” aTUUKY). Jlanee
CpPaBHUBaeTCs BeJUYMHA TOKa lf, M3MepeHHas KJellaMH, C MOKAa3aHUSAMU Ha JUCIUIee U MPU
He0o6XOAMMOCTH IPOU3BOJUTCA KOPPEeKTUPOBKa KoadpdunnenTa GyHknueit F102.
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- ¢ynkuuet F94 BbicTaBssieTcss 3HayeHUe 2( M3MepeHHe MO0 "MUHYCOBOMY [ATYHUKY).
Jlanee cpaBHUBaeTCs BeJIMYMHA TOKa lfl, U3MepeHHas KJelllaMy, C IOKa3aHUSMU Ha JUCILIee U
IIpY HE06XOAUMOCTH NPOU3BOAUTCA KOPPEKTUPOBKA KoapdunmenTa pynkuuen F103.

- ¢yukyuer F94 ycraHaBauBaeTcs 3HayeHue (0 u3MepeHUe OT 00OOUX [AATYMKOB) U
poBepsAeTcad NpPaBUJbHOCTb MOKa3aHUM Ida. BesumynHa Irms npu 3TOM HM3MEHUTCA
aBTOMAaTHYeCKH; ee KOPPeKTUPOBATh He TpebyeTcs.

[IpyHKUMas pelieHue 0 MOACTPOMKe MOKa3aHUM TOKa, caeyeT UMeThb B BUAY Cjefylolive
daKTopBhI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYK HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HesMHeWHOCTH. IIpu Toke, paBHOM MeHee 10% HOMHMHAJBHOTO TOKAa peryJsATOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHBbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaZjpaThuuHoe 3HaueHue). Kiemu, He usMmepsioumpue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKE, a IPH HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpOMKa MOXeT NPUBECTU K HEKOPPEKTHOMY CpabaThIBaHHIO 3aLIUT OT
neperpy3skd HJM KOPOTKOrO 3aMblKaHUs - JIMOO CJMUIKOM 4YacToe U HeOoOOCHOBAaHHOeE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOA peryadropa IO IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTEJb MMeeT I@paBO OTKa3aTb B 0OeClJIaTHOM TrapaHTUHHOM
00CY>KUBaHUU.

[Ipy mnpoBeseHUH onepanydil MNOACTPOMKHA INOKa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHUs.

[logcTpoiika MokKa3aHUM TOKa BO30OYXJEHHUs OCYLLeCTBJSAETCS aHaJOTHUYHO C MOMOUIbIO
¢yukuuu F106 KIB.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsXKeHHsI OTBeYaeT
miata A6( camast HUKHA). C JIeBOUM CTOPOHBI IJIAThI €CTh PeryJupoBoYHbIN pe3uctop R13, R14
v R15 oTBevarouuil 3a yCTaHOBKY HYJisl BbIXOJJHOTO HAINpPSDKEHUsI HA 0OMOTKe SIKOpsi, 0OMOTKe
BO30YK/JeHUSI ¥ BeJIMUUHbI 000POTOB Ha BaJsly ABUraTessi COOTBETCTBEHHO. C MpaBOM CTOPOHDI
- pe3uctopbl R7, R8 u R9, macuitabupywoiide Ko3apdulMeHT nepeaadyd OT U3MEPUTESbHOU
IJIaThbl K MOKa3aHUAM [UCIJIes MO HAaNpSHKEHUI0O Ha SIKOpHOW o6moTke Us, Ha 0OMOTKe
Bo30OyJaeHHss UB M 000pOTbl 3JIEKTPOABUraTesisi IO CUTHaJIy C TaxoreHeparopa
COOTBETCTBEHHO. Pe3uCTOpbI MOTYT GbITh TPYAHO JOCTYIHBI M3-3a KI'yTa NPOBO/IOB.

Jis1 noACcTpoiKK MoKa3aHUW HanpsikeHus sikopsi Ust Ha Auciiiee He06X0AMMO OTKJIKYUTh
3amuty oyHkiued F95, nmanee mojaTh komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3ajaHUe.
3adukcupoBaTh kHonkou "®” BennunHy Usa Ha gucnsee. Yo6eAuThCs, YTO HAa MNOJK/IOYEHHOU
Harpy3ke HyJleBoe HalpshKeHUe U J0OUTbhCs MOKa3aHUM HyJis Ha JUCIJee IOBOPOTOM I'OJIOBKH
peryJmMpoBo4YHOro pesucropa R13.

Janee nogHATH BbIXOAHOe HanpsxkeHue 10 60-80% oT MakcMMaJIbHOTO U pe3ucTtopoM R7
OTperyJMpoBaTh NOKa3aHUs Ha AUCILIee, JOOUMBIIUCH COBNAZleHUs] C U3MEPEHHBbIM 3HAUYEHUEM.
H3mepsaATh HamnpsikeHMe HeO00X0JUMMO NpPUOOpPOM, 00JIaZlal0llMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBagpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHuss HACTPOUKH pEKOMEHYETCs
BKJIIOYUTD 3alUTy PyHKLMelr FI5.
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AHaJIoOTMYHO HACTPaWBaAlOTCS OKAa3aHUS HanpsKeHUs Bo30yxaeHus UB pesuctopamu R14
u R8, nmokazaHus o6opoToB n - pesucropamu R15 u R9. [lpu noxactpoiike BesanuuH UB U n
peKoMeHyeTCA OTK/IYUATH 3aluThl F93 u F96.

Tak >xe M0KHO OTKOPPEKTUPOBATh MOKAa3aHUs Ha AuUCIIee ¢ moMoubio ¢pyHkuui: F107 -
HanpspkeHue sgkops, F109 - Hanpsi>keHue Bo36yxaeHus, F110 - 060pOThI ABUTATEIS.

3.25 YnpaBJieHye LieNbl0 BO30YXKeHUSd

BbixoiHOe HampsDKeHWe NUTaHUsS OOMOTKHM BO30OYXK/JeHUs1 - Heperyaupyemoe, 200 B
noCTosIHHOTO Toka. OHO popMupyeTcs MyTeM BhlNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nojaBaemMoro kjaemMMmbl XT3:1 u XT3:2. 3To HanpsbKkeHUe NMoJaeTcs Ha OJHOGA3HBIA AUOJHBIN
BBINIPSAMUTEJIb Yepe3 BCTPeYHO-MapaJjieIbHbId TUPUCTOPHBIM MOAYJIb, BBINOJHSAILUNA POJIb
TBEP/IOTEJILHOTO peJie; 3TOT TUPUCTOPHBIA MOAYJIb BK/IOYAETCs IJ1aTou ynpaBseHus( pese K3)
npu nepexojie B pexxum “Paborta”.

3.26 YupaBJieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

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

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

A) YcTaHOBUTBb 3HaYEHHUeE a/ipeca YCTporcTBa B MHGOPMAIMOHHOM ceTH pyHKLMelr FI9;

B) YcTaHOBUTBH 3HaUeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CUTHajJia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoiicTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJIb3yeTCs ONacHOe JJs XKU3HU HanpshxkeHue. [Ipu
yCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEHUCIPaBHOCTEN U
TEXHUYECKOM O00C/IyKMBaHUM HEO0OXOJMMO OTKJIIOYHUTh NpeobpasoBaTesb U NMOJK/IOYaeMble
YCTPOWCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloakiro4veHWe, peryJUpoBKa M TeXHUYECKoe O0O0CayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHCS TOJIBKO KBaTM(PUUUPOBAHHBIMU CHELUAJUCTAMH, H3YYUMBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».
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4.6 Jlng 3alUThI 06CyKMBAIOLIET0 IepcOHaia Mpeobpa3oBaTeib A0/KEH ObITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesb He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYyIollee YCTPOUCTBO.

4.8 Eciu ciayvyaliHas nmojaya HalpspkeHHe Ha Harpys3Ky NpefCTaBseT ONAacHOCTb [JJId
nepcoHasa WJM O000pyJlOBaHHUS, TO Mpeobpa3oBaTesib HeEOOXOAWMO MOAK/IHOYATh Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN cCHCTeMOM 6e301aCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHMeM  Temua. /Jud
npeJl0TBpallleHUs eperpeBa, BbIX0a U3 CTPOs U Ipe0TBpallleHUs NoXapa He06X0AUMO:

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

B) HejomycTMMO ycTaHaB/MBaTbh Npeobpa3oBaTe/b B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe Heo6Xo MO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD NPe0o6pa3oBaTe/Ib Ha LITATHOE MECTO U HaZIEXKHO 3aKPEINUTD ero.
5.2 3azeMsinTh Npeobpa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

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

5.3 CeyeHue CUJIOBBIX IPOBO/IOB AOKHO COOTBETCTBOBATh TOKY Harpy3KH.

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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /il Y4ero peKOMeHAYEeTCd UX KOHI[bI TIATEJbHO 3aUMCTUTDb U
006JIyAUTH UJIK ONPEeCccoBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHenue

NPOBO/JIOB OCYILECTBJISIETCS O/, BUHT.

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

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTDH TOJbKO CTaHJAPTHBIN
VCIIPaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepe; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:
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A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

be3 mNOAK/IIOYEHHOW HArpy3kd HEBO3MOXHO CcJesaTb BbIBOJ, O IPAaBUJIbHOW WJIH
HeNpaBUJIbHOU paboTe BBINPAMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6Gpa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHeJsu mKada J0KHbl KpPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIJIee B TeyeHue 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH Npeobpas3oBaTesiss U BK/IOYAIOTCA
BEHTUJIATOPbl oxJaxJeHUs. [lanee Ha Juciiiee OTOOpasuTbcAd Haanuch ‘[0TOBHOCTB” U
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHUs WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

6.2 Ilo ymosiyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JlepoM C JIMLEeBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM IepeMEeHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKa.

[Ipy nepBOM BK/IKOYEHUH HA TECTOBOM HAarpy3ke peKOMEHAYeTCs OTK/IIOYUTh 3aLIUTY OT
NI0TepH N0J1s1 BO3OYXAEHUS, [J151 4ero cjeyeT YCTaHOBUTb 3HaYyeHUe pyHKuuu F93=1.

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

[Ipy sTOM JlaMna, MOJK/I0YEeHHass BMECTO 0OMOTKHM BO30YXK/JeHUsl APKO BCIBIXWBAeT, Ha
Hee nojaetcda HanpspkeHue 200 B. /lasiee pydyKy nepeMeHHOr0 pe3McTopa OT OJHOr0 KpauHero
NIOJIOKEHUS A0 JApyroro. YoeauTech NpU 3TOM, YTO Ha MOAK/JIYEHHOM Harpyske( Jiamnax
HaKaJINBaHUs) U3MeHsIeTCH Hallps>KeHue B COOTBETCTBHE C CUTHAJIOM 3a/JaHUSl.

6.3 PaboTa B pexxuMax CTabU/IM3aI[UH CKOPOCTH.

[lepes BKJIOUYEHUEM YCTPOWCTBA HEOOXOJUMO YOeJUTbCS B TOM, YTO MOAK/IIOYEH
TaxoreHepaTop. [lossipHOCTh NMOAKJIIOUEHUs] TaxOreHepaTopa He HMMeeT 3HayeHHusd, "IJC” U
"MHUHYyC” TaxoreHepaTopa YCJOBHBI.

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

[logaTh Hanpsi>KeHUe 3JIeKTPO/IBUraTeNb, yOeJUThCS B HAJIMUMe UHAUKALUU Ha JUCIJIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

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

6.4 PekomeHnganuu no Hactpoike [IU/l-peryastopa

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

A) HacTpoiika nmpomnopiyoHaJbHON cocTaBjdwilei. [lo yMmonyanuio koadpouiueHt F34
paBeH 10, pekoMeHAyeTcs HauMHATb ONMpPOOOBaHUE peXrMMa CTabU/IM3aLMKd CKOPOCTH C HETO.
CnenyeT ob6paliaTb HAa pABHOMEPHOCTD BpallleHUs 3J1eKTpoJBuraTes. [Ipy oTcyTcTBUM 6UMeHUI
¥ HEepaBHOMEPHOCTH XO0/ia MOXHO yBeJUYUBaTbh Ko3poduuueHT F34, mocTeneHHO HaWjasd TOT
npejies, Ipyu KOTOPOM JBUraTe/lb HauMHaeT paboTaTb HeycToluuBo. [locsie Toro kak mnpejes
HalileH, peKOMeHJyeTcs YMeHbIIUTb K03dduuueHT Ha 1/3 g obeclieyeHUs] HaJeKHOMU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPaCCOTacoBaHUs( CTaTHYECKOM
OLIMGKH) Ha X0JIOCTOM X0y UJIM MUHMMaJIbHOW Harpyske:

dn xx=n3 - n,
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rae dn - craTuyeckasl OIIMOKa Ha XOJIOCTOM XOJY, N3 — CKOPOCTb 3aJjJaHusl, N — TeKyIas
ckopocTb BpaueHus. Hanpumep, n3 = 1100 06/mun, n=1000 06 /mMuH, Toraa dn xx = 1100-1000
=100 06 /MHUH.

B) HacTpo¥Ka MHTerpajbHON cocTaBjsAwllell. HHTerpasbHas cocTanswlas M03BOJSAET
HOBBICUTb TOYHOCTb PeryJUpOBaHMsA, KOMIIEHCUPOBATh CTaTHUYECKYI0 OLIKMOKY, BOSHTKAIOILYIO
IpY NPONOPLMOHAIBHOM peryjaupoBaHuM. Heo6XoauWMoO BbICTaBUTh 3HayeHUe JebThl F43,
MeHblIe 4eM dn XX, U3MepeHHOH B NpeAplAylieM NyHKTe. Hanpumep, B npuMepe Bbille dn Xx =
100 06 / MUH, NO3TOMY HYHO BbICTaBUTb 3HaueHUe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koadouunumenta F42 mnoabuparoT 3KCIepUMeHTa/JbHO, HayuMHasd C HeOOJbLIMX
3HayeHu# F42 = 10..15 u npu HeoOGXOAUMOCTH yBesauuuBas. Ecium Harpyska paBHOMepHass U
auddepeHuanbHas coctaBiaswomasi( cM. NyHKT B) ucnosib3oBaTbcsd He OyZeT, TO MOXKHO
ycraHoBUTb F43 = 0, Torga perysaTop GyAeT CTPEMUTbCH CPAaBHATb CKOPOCTb PeasjbHYH0 CO
CKOPOCTBIO 3aJaHHOU:

n =na3.

Ecniu puddepeHnyanbHasg cocTaBisoliasg OyJeT HCIOJAb30BaThbCH, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 x0Ts 661 HEMHOIO 60JIbllIE HYJIS.

B) HacTpoiika fuddepeHHaTIbHON COCTaBJISAIOLIENH UMeeT CMBICI /151 pe3KO-llepeMeHHON
Harpy3skd. OHa MO3BOJISET YMEHBIIUTb CKAaYKU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
Harpysku. HeobxofuMo ycTaHOBUTBH [JenbTy F45 6osbuiyio, yeM dn XX, B HalleM NpHUMepe
oosibiie yeM 100 06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO HNPU PE3KOM
CHU>KEHUU CKOpOCTU HMXKe n=n3-F45=1100-150=950 06/MuH wuau npeBbilieHUd n3=1100
06/MMH NOAKJIOUYUTHCA B paboTy AuddepeHLiMalbHasA COCTaBAdgLIasA. A B AMana3oHe CKOPOCTH
or 950 mo 1100 06/mMuUH oHa paboTaTb He OyJAeT, 3TOT JAUANa30H CYUTAETCSA YCJIOBHO
HOPMaJIbHBIM, B KOTOPOM ee JleliCTBUe He TpebyeTcsl.

Bennuuny F44 cnepyeT noj6upaTh 3KCIIEpUMEHTANbHO, HAUMHAs C HEGO/IbIINX BEJTUYHH.
CrnenyeT moHUMAaTh, YTO pe3yabTaT paboThl AuddepeHMaJTbHON COCTABIAIOLIEN MOXKET ObITh
He BCer/ja CTabuJIbHbIM.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCS B PpPeXUME
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT PEXKUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Haanuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”
7.2 Be160p PyHKIUH.

Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

BeibpaB ¢yHKIUIO,

3HaueHHe KOTOpoHW TpebyeTcad MNPOCMOTPeTb WJIW HW3MEHMUTb,

KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HAalpUMep:

F1 cnocob
0 - Tymbne

ynp.
P

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

Jl1s1 TOro, YTOOGbl COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.
Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLMM COXPaHATb He TpebyeTCsl, HAaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPOH CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.
7.4 OyHKIMHY U UX 3HAYEHHS.
[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GyHKIUU

®yH- | Hapanuce Ha
y A OnucaHue
KIMs | HHAUKATOpE
F1 Cl0CO6 VIl OmpegenisieT crnoco6 ymnpaBJeHUs: KoMaHja “PaGora” nmojgaeTcdi MeCTHO HJIH
yHp: JUCTAHILMOHHO
3HaueHHe Hagnucob [TosicheHue
0 I Komanga “Pa6oTa” mojaeTcs nepeBoioM PyKOSTKU
y p TyMOJiepa “PaboTa” B mosiokeHue “Bka”
Komanga “Pabora” mnojaeTcs mnyTeM 3aMbIKaHUs
1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJyiogKu X1 1iaThbl
ynpaBJieHHs
2 modbus Komanga “Pa6oTa” nmojmaercs no uHtepdeicy RS-485
OnpefensieT cUrHaJI yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHUEeM
3HaueHHe Hagnuch [TosicHeHue
CurhHaJsi 3aJlaHUs U3BMEHSAETCS HaXKaTHUeM KHOIIOK “>" U
ll<"
0 KHOIIKU “»
HakaTue “>” yBenuYMBaeT BbIXOJHOE HaNpPSKEHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsi>KeHUe
CurHan 3aZlaHusi U3MEHSeTCs TIOBOPOTOM PYYKH
MepeMeHHOT0 Pe3UCTOPa, pa3MelleHHOr0 Ha JULEeBOH
F2 CHUTHAJ ymp. 1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHHE “Mun” COOTBETCTBYET
MUHHUMaJbHOU BeJIMYWHe 33aJlaHUs, TI0JIOXKEHHUE
“Makc” - MaKCHUMaJIbHOH BeJIMYMHE 3a/laHUs.
2 0.10 B CurHas 3aJlaHus N0JJaeTCsl BHELIHUM HanpspkeHneM 0-
B 10B
3 0.20 MA CurHasn 3ajlaHus MOJAETCS TOKOM ymnpaJeHus 0-20
) MA
4 4.20 MA CurHas 3afjlaHusl NMOJAEeTCs TOKOM ympaJieHUs 4-20
) MA
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CurHan 3alaHUA TI0JaeTCA BHEIIHHUM I[€peMEHHbIM

5 BHEIL Pe3UCTOP | Pe3UCTOPOM. PekomeHiyeMoe 3HAYeHUe
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaetcs no uatepdericy RS-485

OnpenensieT noBejeHHe NpeoOpa3oBaTessd IOCIe MPONAXKK HaNpsKeHUs CUJIOBOM CeTH
WJIM BCIIOMOTaTeJbHOT'0 HanpsiXkeHus B pexxuMe “Paborta”

3HaueHHUe Hagnucek [TosicheHue
Ecin npoBan HamnpspKeHUs [OJMJCAd MeHee 2 CeK -
BBIXOJIHOE HaIpshKeHHWe CKAavKOM BO3BpalllaeTcsl Ha

0 BKJIIOUEHO NPEXHUU ypOBEHb.

Eciu mpoBas HampsbkeHUs JJuicsd 06ojiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTUYECKOE NOBTOPHOE BKJIKYEHHUE.
Ecin npoBan HamnpspKeHUsl [OJIMJICAd MeHee 2 CeK -
BBIXO/IHOE HaNpsiXKeHHWe CKAauKOM BO3BpalllaeTcsi Ha
NPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciv mpoBan HampspkeHUs1 Aawicsd Gojiee 2 cek -
aBTOMAaTHYECKUH Mepe3anyCcK He MIPOUCXOAUT; 4YTOObI
nepeidtTd B pexuM “PaboTa” HY»KHO MOJaThb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejgensieT ycaoBHe cpabaTbiBaHus 1-ro IpOrpaMMHUPyeMOTo peJse
3HavyeHue Hagnucek IlosicHeHue

0 OTKJIKOYEHO Pejie HEaKTHBHO BO BCEX PEXKMUMaAX pabOTHI
CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B

1 curHaj 'OTOB p “ P » P A P pexoa
pexuM “'oTOBHOCTB
CpabaTpiBaHME pejie MPOUCXOJUT NpPU IMepexose B

F4 1-e pene 2 curHas PABOTA P « "p P A p pexoa
pexxuM “Pabora
CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B

3 curnan ABAPUs | -PaPaTh P POHCXOAUT TIpH  [IEpExOA
pexxuM “ABapus
CpabaTbhiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B

4 JUH. TOPM. JAUHAMHUYeCcKoe TopMokeHue( [/ BBIIPSMHUTEJS
NUTAHUS 0OMOTKHU SIKOpPs)

OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJie
3HaueHUe Hagnucek [TosicHeHue

0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEXKUMaX pabOThI
CpabaTpiBaHME pejie MPOUCXOJUT NpPU IMepexose B

1 curHas 'OTOB p B p ” p A p pexon
pexxuM “'0TOBHOCTb
CpabaTbiBaHUEe peJjie TMPOUCXOAUT TMpPU TMepexojie B

F5 2-e peJie 2 curdnan PABOTA p ,, "p p A p pexoa
pexxuM “PaboTta
CpabaTpiBaHME peJjie MPOUCXOJUT NpPU IMepexose B

3 curHas ABAPUA p B "p p A p pexon
pexxuM “ABapus
CpabaTbiBaHUEe peJjie TNPOUCXOAUT TMpPU TMepexojie B

4 JUH. TOPM. JAUHaMUYeCKoe TopMoxkeHUe( [iJisT  BBIIPSIMUTENS
MUTAaHUSA 0OMOTKH SIKOPsi)

BpeMsa myiaBHOro BBIXOJA HaNpsKEHUs Ha 3aJaHHbIM ypoBeHb. /lManma3oH 3Ha4yeHUU
F11 IJIaBH. MYCK

¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

BpeMs NJIaBHOTO CHWXXEHUsI HaNpshKeHUs [0 MUHHUMaJbHOrO 3HayeHUs. /JlMama3oH
F12 [IJIaBH. BBIKJL. N

3HadeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

MuHuMaibHOE 3HaYeHHe CUTHasa 3aZaHusd B %. /luanasoH 3HayeHU dpyHkuuu ot 0% o
F15 | HmwkH.IIpemen 0 0

100%, HO He 6osiee 3HayeHus1 yHKUU F16. luckpetHoctb 0,1%

MakcuMasibHOe 3HaueHue CUTHasa 3ajilaHus B %. [luana3oH 3HayeHuil ¢yHkuuu ot 0% 10
F16 | Bepx.npenen o o

100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTs 0,1%

@GyHKIMS BK/IOYAET PEXHUMbl CTAOWIM3aLMM WJIM OTPAaHUYEHUS TOKA, HaNpPSDKEeHUs,
F17 pexXum MOIIIHOCTH

3HayeHUe | Hapnuce [losicHeHue
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0 HeT PexXMMbl OrpaHUYeHHUs WK CTaOUIN3aL U OTKJII0YEHBI
1 orp Isa BkJIOUEeH peKUM OTpaHUYeHUs TOKaA
2 Crab Ia BrJII0YeH peKUM CTabUJIN3alluy TOKA
3 Orp Us BKJIIOUEH peXUM OrpaHUYeHHUs HallpshHKeHUs
4 Crtab Us BKJII0Y€eH peKHUM CTaOMJIN3aluK HanpshKeHUs
Bk/toyeH pexuM CTabUIM3aLMU TOKA C OTpaHUYEHUEM
5 Ctlsaorp Us
HanpsKeHus
BkuiroueH eXMM CTabWJM3alMU  HaNpsKeHUs ¢
6 CrUsiorpla p i p
OTpaHHWYEHHEM TOKa
7 orp n BkJ1t04eH peXXMM orpaHUYeHUs1 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabuJIM3alMd CKOPOCTH
BkiyitoueH  pexuM  CTabW/aM3allUd  CKOPOCTH  C
9 cTtnorp la
OTpaHHYeHUEM TOKaA

dyHkyus omnpefessieT CKOPOCTb W TOYHOCTb CTAaOWJIM3ALMUA WM OrpPaHUYEHUS [Jis
pexxumoB F17<8 v orpaHuyeHue Toka g F17=9

0 oueHb MefjieHHas | Camas MeJjieHHas
F18 | crabunuszanus 1 MejlJleHHas Mep ieHHas cTabuJM3a1usl, BbICOKAasd TOYHOCTD
2 cpefHss CpepHsada cTabuansalnus, cpefHsisi TOYHOCTb
3 obIcTpas BoicTpas cTabuan3anus, HU3Kasg TOYHOCThb
4 oudeHb 6pIcTpasg | Camas GbICTpas
F19 u. npesen U OnpenenseT MUHMMa/IbHOe 3Ha4eHNe HallpsiKeHUs Ha Harpyske B pexxuMe CTabu/IM3anuu
HanpshKeHUsl. 3HaueHHe QYHKLHUU He MOXeT NPeBbICUTb 3HaueHue ¢pyHkiuu F20
OnpenenseT MakCMMa/JbHOe 3HaueHHe HalpshKeHHWs Ha Harpyske B pexume
F20 B.npefen U | cTabuiausauuy HanpsbkeHHs. 3HayeHHe QYHKIUM He MOXeT ObITb MeHblle 3HadyeHHs
¢yHknuu F19
F21 u. npeses | OnpenenseT MUHMMaJbHOe 3HaueHHWe TOKAa B HArpy3ke B pexuMe CTabUIM3aLUU TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe QyHKIU F22
OnpezensieT MakCMMaJlbHOe 3HaYeHHe TOKAa B Harpy3ke B peXHMe CTaOWIM3alUU TOKa.
F22 B. ipege | 3HavyeHre QYHKIIUM He MOXKET IPEeBbICUTh HOMUHA/IbHBIN TOK BBIIPSAMHUTEJISIA U HE MOXKET
OBbITh MeHbllle 3HaueHUs GyHKUuU F21
@dyHK1LHMA onpefessieT NOAKJIIYEH JIU TaX0reHepaTop
3HavyeHue Hagnuce ITosicHeHue
CoobuaeT cucTeMe  yIpaBJeHHs O  HaJIU4UHU
F23 | Taxoreneparop 0 BKJIIOYEH TaxoreHepartopa. Ha fgucnieil BBIBOOUTCA UHIHMKALMA
060pOTOB BaJla ABUraTe s
CoobuiaeT cucTeMe ynpaBjeHUss 006 OTCYTCTBUe
1 OTKJIIOYEH TaxoreHepartopa. Ha gucnsiee oTcyTCTByeT MHJUKALUA
060pOTOB BaJia IBUraTe s
F24 mV/o6 3agaet BesmuuHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA HCMOJIb3YETC AN pacdera
BeJIMUMHbI 060POTOB B MUH BaJla JIBUraTeJisl ¥ NOC/AeAyOLel ee MHAMKALMY Ha JIUCILIee
dyHKUMS onpeiesisieT Cnocob TOPMOXKEHHUS
0 HeT TOPMOXKEeHHUEe OTCYTCTBYeT
JAHaMHUYecKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pe3UCTOpa K 06MOTKaM SIKOpsSl B TeueHHe
1 JuHamuyeckoe T
F25 | Topmokenme Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs
JAHaMUYeCcKoe  TOPMOXKeHHe -  IOAKJIIYeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  fKOps);
2 JUHAMU4YeCKoe n
TOpPMOXXeHHe 3aKaHYMBaeTCd IMOCJe JOCTHKeHUS
CKOPOCTH BeJIMYMHBI oTceuku( F38)
F26 Tropm @dyHKIMA onpejessseT BpeMs TOPMOXKEHUA 3JeKTpoJBuraress. /JlManasoH 3Ha4YeHUH
¢yHkuuu 0..25 cexkyHp c marom 1 cek
F28 [HOM st OnpenenseT 3HaueHHWe HOMMHA/JIBHOIO TOKA SIKOPHOH OGMOTKU 3JIEKTPOJABUTraTess, IpU

IMpeBbINIEHHE KOTOPOI'0o 3dllIyCKA€TCA MAKCHUMAJIbHO-TOKOBAA 3dllIUTA OT IEPETPY3KHU
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F29

IHoM B

OnpezessieT 3Ha4eHHE HOMHUHA/JILHOTO TOKa OOMOTKHU BO30Y)KIEHHSI 3JIEKTPOJIBUTaTEIs],
IpU CHHXKEHUM KOTOPOTO B JABAa M GoJiee pasa cpabaThiBaeT 3alllMTa OT MOTEPH MOJIs
BO30YK/IeHUsI

F30

UHoOM B

OHpe,Z[EJIHeT 3HA4YE€HHe HOMMWHAJIbBHOT'O HalnpAd>XeHHd 0OMOTKH BO36y>K,ZL€HI/IH
3JIEKTPOABUTATEJIA, IPU CHUXKEHHWHU KOTOPOTO B iBA U 6oJee pa3a Cpa6aTbIBaeT 3aljrTa OT
IMOTEpHU MoJd B036y>KL[6HI/IH

F31

H. IpeaeJs n

OHpeﬂeJIHET HUXHIOK TrpaHULy [AHalla30Ha peryjupoBaHUA CKOPOCTH B PpeXHUMax
CTa6I/IJ'II/I3aI_[I/II/I CKOPOCTH

F32

B. IIpeaesn

OnpezensieT BepXHIOI TpaHUILy JHana3oHa peryJdpoBaHUsl CKOPOCTH B peXHMax
CTabUIM3aLUU CKOPOCTM M MAaKCHMaJIbHYI0 BEJHUYHUHY OOGOpPOTOB [UJI1 peXUMa
orpanuveHust o6opotoB( F17=7) U cTabuJn3aly CKOPOCTH

F33

HOM. 06OPOTBHI

3ajlaeT BeJIMYMHY HOMHHAJBHBIX 060pOTOB JBUTaTesA OT 25 70 6250 06/MuH. OyHKIMA
He BJIMSIET Ha MPOLECC PETYJIUPOBAHUS CKOPOCTH; ee BEJTMYMHA UCII0/Ib3YeTCs B KayeCTBe
HOMHHaJ/IbHBIX 060p0TOB NHOM /1J1s1 JIaThl aHAJIOTOBOT'0 BhIBO/IA

F34

k030 . I1

@OyHKIMA 33/jaeT 3HauYeHUe Ko3pPUlMeHTa NPONOPIUOHATBHOCTU 0OPATHOW CBSI3U OT
TaxoreHepartopa Kn jiaa pexuma cTrabuausanud  ckopocTd. Beawmuuna  Kn
yCTaHaBJIMBaeTCs B mpejiesiax oT 1 1o 50; yaie ncnosb3yoTcs 3HadeHus 10..20

F36

Ra + Rkab

3a/1aeT cyMMapHOe COMPOTHUBJIEHUE L[N 0OMOTKH SIKOpPSI U KaOeJIbHOU JIMHUU OT
peryjistopa [0 JBUraTesisi. IJTa BeJHUYMHA MCIOJb3YeTCI B  peEXUMax
CTabW/IM3allM¥M WJM OrpaHWYeHUs HanpspkeHuss U JJig pacyeTa NaJieHUs
HanpsKEHWs] HAa aKTUBHBIX COMPOTHUBJIEHUS C Iesiblo IR KOMIeHcalnuud 3TOro
naseHus. UsmenseTtcs c marom 0,01 Om ot 0 10 2,50 OMm( 250 = 2,5 Om)

F38

n OTCE4YKH

OmnpezesisieT BeJWYUHY 3HadyeHHsT 060poToB oTcedkn oT 50 go 500 o06/MuH, mocie
JIOCTHKEHHSI KOTOPbIX 3aKaHYMBAETCs IIUKJ TOpMOokeHUs1( mpu F25=2)

F40

CHUT'HaJI TaxX0

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

3HaueHHe Hagnucob ITosicHeHue

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

MaKCHMaJIbHbIN YPOBEHbL CHUI'HaJIa C TaxoreHepaTopa

1 0.30B 0.30 B

F42

k030 d. U

3alaeT MHTerpasibHbli Ko3dduuueHT cTabuauszanuu ckopoctd ot 0 go 100,
MCI0J1b3YeTCsl [J1s1 HOBbILIEHUS] TOYHOCTH CTAaOU/IM3aLMU CKOPOCTH

F43

Jeabta U

3azaeT pa3HULY MexX/y 3alaHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTerpajbHOU
coctaBJstouieid. Heo6xoauMo 4yTo6bl AiesibTa Y 6bl1a MeHbllle, Y4eM Pa3HOCTb N3-n
IpuY paboTe Ha X0JIOCTOM XOAY.

F44

k030 . /]

3amaer auddepenuuanbHbid ko3dpouuuent ot 0 mo 100, ucnosb3yeTcs B
IepexoJHbIX Mpolieccax AJil yMeHblLIeHHWS CKauKOB CKOPOCTH BpalleHHUs MNpHU
pe3KHX U3MeHEeHMUsIX Harpy3KH Ha BaJsly IBUraTeJIs

F45

AenbTa /]

3ajlaeT Auana3oH /il YCJIOBHO-HOPMaJIbHO JiMana3oHa CKopocTH oT n3-F45 fo n3,
rje n3 - CKOPOCThb 3ajJlaHusl, B TMpenesax KoToporo juddepeHIipalibHas
cocTaBJsdIas He aKTUBHA. BenwuyumHa pgenbra /I J0/KHA OBITH GOJIbIIE, YEM
cTaTUYecKas ourbKa n3-n, U3MepeHHas Ha X0JIOCTOM XO4Y

F92

KOHTpPOJIb pa3

@OyHKIUSA BKJIKYAET W OTK/IIYaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHusd paz”

3HavyeHue Hagnuce ITosicHeHue

0 BKJI 3anuTa BKAKYEHa

1 OTKIJI 3anuTa OTKJIIo4YeHa

F93

3amuTa Bo36.

BruitoyaeT MM OTKJIIOYAET 3alIUTy OT NOTEPH I10JIA B036y>Kﬂ6HI/IH

3HayeHUe Hapnuch

0 BKJI 3aluTa BKJIOYEeHa

1 OTKJI 3aluTa OTKJ/II04YeHa
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OnpepensieT cioco6 M3MepeHUsl TOKa 06MOTKHU siKops I

3HaueHHe Hagnucob [TosicHeHuMe
0 naTauK [+ u I- :’I'OK 06MOTl§I/I "HKOpH paBe:i OJIyCyMMe H3MepeHUi
IJII0COBOro” M "MHUHYCcoBOro” JaTYUKOB I = (I+ ul-)/2
F94 | Hsmepenue | Tok 06MOTKU SIKOpSI paBeH IOKa3aHHUSAM TIJIHOCOBOro”
1 JaTyuk [+
JaTtyuka Ia=I+
Tok 06MOTKH SIKOPSI paBeH NMOKAa3aHUSAM "MUHYCOBOTr0”
2 JaTYyuK I-
JaTyuka lag=1-
3 HET Tok 06MOTKHM SIKOps paBeH HyJI, Isi =0
Bkuiro4yaeT WM OTK/IOYAeT 3aIUTY OT HOTEepU U3MEPEHUs HANpPSKEHUST OOMOTKHU SKOPS
Usa
F95 3amuTta Usa 3HayeHHe Hagnucob
0 BKJI 3aluTa BKJIOYEeHa
1 OTKJI 3alyTa OTKJ/II04YeHa
dyHKUMS HacTpauBaeT WM OTK/IOYAeT 3alUTy OT MNOTEepPH H3MepeHHs1 060pOTOB
JABurateJisi( 06pbIB TaXoreHepaTopa).
3HaueHue Hagnucob [TosicHeHue
3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1pHU
0 15% o
F96 3amuTa n Uzana>15% nmocsie oKkOHYaHMs JIABHOTO MycKa
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
Uzazn>25% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
2 35%
Uzan>35% mocsie oKOHYaHMs JIABHOTO MycKa
3 OTKJI 3aluTa OTKJ/II04YeHa
. OrpaHWYUBaEeT YCKOpeHUe, PeryJaupyeT IJIaBHOCTb HW3MeHEHHsI CKOPOCTH BpallleHUs OT
K97 | mnasHbld xon HegrpaHquHHo}ll“o( Fp97:0) ,CIL)O oieszMeaﬂeHHoro(F97:10) P P
[TosgicHeHue
3HaueHUs Bcex MNporpaMMupyemMbix OYHKOUNA He
U3MeHseTCs
Bce  nporpammupyemble — GQYHKIMM  HTPUHUMAKOT
3aBO/ICKME 3HAYEHUS. ITH 3HAYEHUS PABHBI:
OyHKIMA 3aBojickoe OyHKIMA 3aBojickoe
3HayeHHUe 3HayeHue
F1 0 F30 220 B
F2 1 F31 0
F3 0 F32 2500
F4 1 F33 2500
F98 | 3aBoj. HacTp. 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 g F92 0
F21 0 F93 0
F22 [HOM 51 F94 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2
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F26 3 cek F99 1
F28 [HOM 51 F100 3
F29 2A
F99 | RS-485 azpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 1 10 247
OnpejfensieT CKOPOCTb epeiauu JaHHbIX M0 ceTH RS-485
3HaueHHUe Haanuce
0 1200 6uTt/c
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/cC
6 38400 6uT/c
7 57600 6ut/c
8 76800 6uT/C
9 115200 6uT/cC
F102 kls + OnpegensieT kKo3pPULMEHT nepejaun 10 TOKY MeXAY U3MEePEHHBIM 3HAYEHUEM CUTHAIA
F103 kls - C JlaTYMKa TOKa U MOKAa3aHWUSIMHU TOKa Ha JucCIUiee Mo “mitocy” U “MUHYCYy” SKOPHOH
F106 kiB OOMOTKM M TOKa BO30yXK/JeHHS COOTBETCTBEHHO. Ha mnpeAanpusaTUXd H3TrOTOBUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75
F107 kUs OmnpenensieT K03pOUUMEHT Mepesavu 1Mo HaNpsKeHUIo( 060poTaM ABUTATENIS) MEXAY
F109 kUB M3MepeHHbIM 3HaYeHHEeM U NMOKAa3aHUAMU Ha JUCIJIee HANPSKEeHUS IKOPS, HaNpPsKeHUs
F110 Kn BO30YXK/JleHUsI W 000pOoTaMu 3JIeKTpoJBuUraTtess. Ha mnpeanpusiTUM H3roTOBUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75

8. UHAMKanusa JaHHBIX Ha JUCILIEee
B Ta6usiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXKHUMOB.

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

U3=250B, 13 =66 A.

1-a crpoka KoJ QyHKIMMU U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HayeHUe QYHKIMHU U KPAaTKOe NMOsSICHEHHUE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa

2-1 CTpoKa BesinyvHa TOKa Harpy3skd OOMOTOK SIKOpS |
BO30YXK/JleHUs], BBbIXOJHble HaNpsPKeHUs OOMOTOK SKOpsd H
BO30OYK/JleHUs], TeMIlepaTypa paJuaTopa, Hanpumep, [9=45 A, Irms =
50 A, Us=100 B, UB=220 B, [B=3 A, Tp=45 C.

[1 - nocTosiHHas cocCTaBJjsIlAasg TOKa OOMOTKHM siKops, Irms -
Cpe/lHEKBaJI[paTUYHAsl COCTABJIAIINASA, SKBUBAJIEHTHAsI TOCTOSTHHOU U
nepeMeHHOU COCTaBJISAIOLIEeN TOKA 0OMOTKH SIKOPSI.

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

OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBbIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napametrpa. [Ipu 3ToM Ha aucniee 6yAeT OTOOpaXKaTbCs
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TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omn6ku 1 ee HasBaHMe

9. Bo3MoXxHbIe HEUCNPaBHOCTH H CNoCoG6bI UX YCTpAaHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHue
WHJMKaTope
YcTpoHCTBO He 06HAPYKMBAET HAPSDKEHHE CETH
Bo3mo:KHasi npuYnHa JenicTBUs
HanpsikeHue Ha npeo6pa3oBaTesb | YOe UThCS B MO/IK/IIOUEHUHN
. He NI0IaHO HalpsKeHHUd, NpaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHHUS MUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUA
JUIMTEJNbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TMoBeJieHUE
Ow3 Hannpt;(:ggnﬂ' npeo6palzoBaTeJid onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyiu
F3=1, To npeo6Gpa3oBaTeyib BOHJIET B pexxuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasa npu4YMHA JdencTBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIM U Mycopa
w4 neperpesn!
[Ipeo6pazoBaTesib pa3MelnieH B | YoeOAUTbCS, UYTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJM | OKpY>KaloLlero BO3/yxa He
»KapKOM MecCTe npesbimaer 40 C. YcTaHOBUTH
npeobpa3oBaTesib B JPYyroe MecCTO,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouyucTUTh MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Owm5 iaTamu! JPpYT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He UCYe3aeT
— OTNIIPaBUTh B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeob6pa3oBaTelist npeob6pa3oBaTe/isi Ha HATUYUe
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
H 3aMblKaHue! 3aMbIKaHU{ ¥ 3aMbIKaHUS Ha 3eMJIIO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
NpeBbllllaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; yMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeo6pa3oBaTes WU Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTPOABUraTesN sl B Te4yeHHUe | 3alUTy JBuraress pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
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Hanpskenue WU ToK | [IpoBepUTH IPaBUJIBHOCTb YCTaBOK
BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
HeT moist 3Ha4YeHUU yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO36YX/jeHUSA
Om1l1l BO3GYEHMS ¢yuknuamu F30 u F29 Ha 06pBIB U KOPOTKOE 3aMbIKaHHE.
[IpoBepUTH UCTPABHOCTD JHUOHOTO
MoOCTa, TpaHcopMaTopa U
nycKaTeJs
OpuH M3  JAaTYUMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs QYHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Om 12 Heuncrpaset pasa 6oJibllle Jpyroro HeUCIpaBHbINA JAaTYUK, HACTPOUTD
JaT4YHK ToKa I
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMEeHHUTbD ero
HeucnpaBHOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Ow 13 HeT usMepenusi Usa | usmepenus Ug MIPOBEPUTD Pa3beM B ILjIaTe
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepPEeHUH,
Om 14 HeT U3MepeHus n IpPOBEPUTH pa3beM B IJIATe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHay “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6Gpa3oBaTesb

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

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

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTH
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

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

Bo3MoxHasg npu4MHA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

NMOAKJ/IDYEHH e

neney ynpaBJieHUs

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

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

HeucnpaBHOCTb  KHOMOK  wiM | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 eEpeMeHHOr0

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omu60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpyska IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXeHHWd HET

Bo3Mo:xHasg npuYrHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuUTh
THPUCTOPOB

HUCIIPaBHOCTb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha nHauKaTope HeT HAJIMHCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHag npuYrHa

JeiicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

[IpoBepuUTh Ha/MW4YMe HaNPSKEHUs
220 B Ha kinemMax XT3:1 u XT3:2

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipu pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JaHHbIE Ha
WH/IMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
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BOCNPHHUMAKTCA C 3dII0O3JdHHUEM UJIKN HEBEPHO

Bo3mo:KHasi npyuYnHa JencTBUs
BcroMmorartesibHoe nutanue | [IpoBepbTe ocuusorpadpom
COZIEPXKUT MHOTO noMex; | HAIMYMe TIOMEX ¢ MPOBAJOB B
NepUoJUYECK B HEM BO3HHUKAKT | BCIOMOTaTEJIbHOM HanpsKeHUU.
POBAJIBI HanpspkeHusd | [logaTh BcoMoratesibHOe MUTAHUE
BCJIe/ICTBHE BKJIIOYEHHSI JPYroro | OT JAPyrou JIMHUU
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annaparos)

BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
[Ilpy nmnojaye HampspkeHWs1 Ha MpeoOpasoBaTesb Ha  Harpyske
NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHja “Pa6ora” He mojaHa,

npeo6pa3oBaTe/ib HAXOIUTCS B pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYMHa

JeiicTBusa

HeT omm60k - KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPHUCTOPA
HeBepHoe noJK/I04YeHue | Y6enurcs B NPaBUJIbLHOCTH
Harpy3ku NO/IKJIIOYEHUS] HAarPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4eckKoe 06C/IyKMBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe peoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe OJHOTO pasa

B IIECTb MECSLEB U BKJIOYAET B CeO:
A) KOHTpPOJIb KpemnJieHus;

B) KOHTPOJIb 3JIEKTPUYECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHEHHﬁ;

B) yJaasieHue MbLIK U TPA3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHUe Mpeobpa3oBaTeis;

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

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBo/icKOU HOMED);

E) roa usrotoBJieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsAHHbIN

AIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUeE

13.1 [Ipeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIEHUSAX B KAPTOHHBIX KOPOOKAX WJIU

JlepeBAHHBIX AIMKaX [IPU C1eAYIOLUX YCA0BUAX:
A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOcHUTeIbHAs BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu temnepatype 35 C.
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Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3oB, BbI3bIBAlOUIUX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZTRS-460-200 ...ooovvirriiinin e 1 wr.
PYKOBO/ZCTBO M0 3KCIIIYATALIMH ..covvvennernresnrerrnennessn e 1 .
| =0k 1 (0] o WP 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COOJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TedeHHEe TapaHTUHHOrO CpoKa IMpHu
COOJIIO/IEHMU TM0JIb30BaTeJEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6ecrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMOoHTa M KOMILIEKTAallMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHy3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh TPU HapyLUIEHUH
KayecTBa WM MOIIHOCTU 3Hepruu corsiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

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

15.5 B cinydae HE06XOAMMOCTH FrapaHTUMUHOIO U MOCTTapaHTUMUHOrO PEMOHTA MPOAYKLUHU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

ZTRS-460-200
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PrucyHok Al CxeMa noJK/I04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

(] @ F
SIS

i le e ¥

F ¥

q F

= g
& o
/-] r ]
Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEIbHbIE pPa3Mephl, MM
Mojesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex

ZTRS-460-200-100-25 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZTRS-460-200-160-25 160 174 | 120 | 458 | 415 300 15 BosaTel M8
ZTRS-460-200-200-25 200 256 | 200 | 478 | 435 | 330 22 BosTel M8
ZTRS-460-200-250-25 250 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZTRS-460-200-315-25 315 338 | 280 | 468 | 421 | 330 28 Bosatel M10
ZTRS-460-200-400-25 400 338 | 280 | 468 | 421 330 29 Bosatet M10
ZTRS-460-200-500-45 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZTRS-460-200-630-45 630 338 | 280 | 568 | 521 | 330 35 Bosatel M10
ZTRS-460-200-800-45 800 338 | 280 | 761 | 714 | 330 43 Bostel M10
ZTRS-460-200-1000-45 1000 505 | 447 | 761 | 714 | 330 50 Bosatel M10
ZTRS-460-200-1250-45 1250 505 | 447 | 761 | 714 330 52 Boatet M10
ZTRS-460-200-1600-45 1600 620 | 562 | 761 | 714 330 58 Boatet M10
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