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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, uMeHyeMoro jgasee mno Tekcty “TPC-KB-PB-460-220", “npeo6pa3oBaTesb”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

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

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

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

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

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

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

A) ctanpapTHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

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

Beibop curHazsa ymnpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJISEeTCS MyTeM
NpOrpaMMHUPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

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

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

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHMpOBaHUe

O6eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3alliliT MW aBTOAHUAI'HOCTHKH,

YCTPOWCTBA U  CBOEBpEMEHHOe

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepucTuku TPC-KB-PB-460-220

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Het

PeBepc KoHTaKTOpHBIN N0 1]eNX BO30YK/eHUS
PeBepcoM( NpOTUBOBKJIIOYEHUEM IO LeNH
TopmoxkeHnue BO30YKJeHUS1) UK IMHAaMUu4ecKoe( TpebyeTcs

TOPMO3HOM Pe3ucTop)

Cnoco6bl peryJiMpoBaHusl HaNps>KeHUs1

da3oBbIl

BcrnoMoraTesibHOe MUTaHUE [1J1S1 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMuHa/nbHBIN TOK IpeobpasoBaTeis A5
NUTaHUSI OOMOTKH SIKOPS

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

HomuHa/IbHBIN TOK Tpeo6pa3oBaTesis AJ1s
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50,80 A

Croco6 cTabun3anuy 4acTOThI BpallleHUs

1o 0OpaTHOM CBSI3U OT TaXOreHepaTopa, o
obpaTtHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
HarpysKHu)

MuHUMasIbHasA CTaOUIN3UpyeMasi 4acToTa
BpallleHUsi( 10 CUTHaJ/ly OT TaXOreHpaTopa)

30 06/MuH

HecTabu/bHOCTb CKOPOCTHU NPY U3MEHEHUHU
HarpysKu Ha BaJy ajiekTpoBuratesis oT 10%
10 90% oT HOMHHAJIBHOU

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

BpeMms cTabuinsany CKOPOCTH PU CKayKe
HaNps>KeHUs CeTH UM Harpy3ku Ha 10%

0,2 cex

Crnoco6 cTabun3alnuy 4acTOThI BpallleHuUs

110 06paTHOM CBSI3U OT TaXoreHepaTopa, 1o
obpatHoi D/IC aBuraTessi( AJs1 paBHOMEPHOU
Harpys3KHu)

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHaj ynpaBJieHusi

0..10 B, 0..20 MA, 4..20 MA, BCTpOEHHbIHN
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nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nlepeMeHHbI pe3uCTOop, KHOINKY aHeJH
yIpaBJIeHUsA

Bxopz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 kOM
0-20 MA / 91 Om
4-20 MA / 91 Om

[I1aBHBIM YCK U OCTAHOB

0..25 cexk

Nupaukanuda

KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 32-
CUMBOJIbHBIH, 3 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

2 [IporpamMmupyembix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“T'oTroBHOCTB”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnaHue” gas JJIeKTpOHHas
3auidTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeEe [=1,5Iu - 20 cek, 1=1,25 Iy - 60 cek, [=1,1 [u -
cpefHEKBaJJpaTU4YHOe 3HaUYeHUe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIVIMTyAHOE 3HaYeHHe)
ToyHOCTB MOAAEPkKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHUs
Bpems cTabuin3alnu BbIXOJLHOTO
Halps>KeHUS NIPU CKa4yKe HallpsSKeHUs CeTH Ha 2.3 cek
10% B pexuMe cTabUIU3aL MU HaNPSKEHUS
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)

H3onauus

2,5 kB Mexay 1maccy, CUJI0BOH LeNbI0 U
yOPaBJISIOUMMHU IeNsIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTusg

12 mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

omnIus, TpedbyeTcs Ao1. miaTta RS-485

Jlis1 paboThl peobpa3oBaTesist HEOOX0AMMO JiBa HanpsbkeHUsl. OZJHO HanpsiPKeHUe yepes
TUPHUCTOPBI BBINIPAMJISETCA U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3bIBAeTCsl CUJIOBBIM
HanpsKeHUEM; Ipyroe Halpsi>KeHHe UCI0JIb3yeTCs /I MUTAHUSl CUCTEMbI YIIPaBJIeHUs — OHO
Ha3bIBaeTCsl BCIIOMOraTesbHbIM. BcmoMorateibHOe HanpshKeHUe peKOMeHAYeTcs M0/1aBaTh OT
JINHUH € “9UCTBIM” IUTaHHUEM, TO €CTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKH CUJIbHBIX
IIOMeX, TaKHe KaK CBapO4yHble aNnnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 [Ipeo6pa3oBaTe b IpeiHAa3HAYEH JJI5 IKCIJIyaTallMy B CIeAYIOLMX YCAOBUAX:
A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS 6e3 arpeCcCHBHBIX NAPOB U ra30B;
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B) TemMnepatypa okpyxatouero Bosayxa ot 0 go +40 C;

B) BepxHUI1 Ipeies1 OTHOCUTEILHOM BJIQXKHOCTH BO3/yxa He 6oJiee 90 % 6e3 KOHeHcaluu
BJIATH;

[') atmocdepHoe faBieHue ot 84 o 106,7 klla;

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

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydYel U APYTrUX UCTOYHUMKOB HarpeBa;

2K) oTcyTcTBHE BUOpaLu U yAAPOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOUCTBO.
BHemHu# BUA npeobpa3oBaTesis NpeAcTaBJeH Ha pUcyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

C npaBoil CTOpPOHBI pa3MellleHa NaHeJsb YIpaBJeHUs U OpraHbl ynpaBJeHUs NHUTaHUEM
0OMOTKM BO30OyxJeHHUd, NocepefuHe IIKada - NaHesJb YNpaBJeHUs U OpraHbl ynpaBJeHHUs
NUTaHUEM SKOPS.

Ha /uieBbIX aHe X pa3MelaloTcs 31eMeHThl MHAWKALUK U YIIPaBJeHuUs:

A) cBetoauoan! “Pabora”, "B” u "H”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') rym6sep "HanpaBienue”

J1) )KUAKO-KpUCTALJINYeCKUHM HHAMKATOP;

E) knonku “Ilp.”, “®”, ”">", "<” n1s1 nporpaMMUpOBaHUs U yIIpaBJIeHUS;

2K) pyyka BCTpoeHHOT0 NepeMeHHOr0 pe3ucTopa;

3) KHOIKa aBapUHUHOT0 OCTAHOBA.

BHyTpu 1mikada pa3MeniaroTcs:
A) xnemmHuku XT1-XT4;
B) TupucTOpHbBIE MOAYJIH;
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B) paguaTopsbl oxJaXKAeHUS;

[') miaTel cucTeM ynpaBJieHUs;

/1) aBTOMaTH4YecKui Bbik/ItoyaTeau QF1;
E) paTuynku TOKa

K) BeHTUIATOPBI OXJIAXKJeHUS

3) KOHTAKTOPBhI;

Ha 60koBoO# nMaHe u I.LIKa(l)a HaXOAHWTCA KJieMMa 3a3€MJIEHHU .

B kaudecTBe peryJUpylollero 3JjieMeHTa B YCTPOWCTBE HCIHOJIb3YIOTC TUPUCTOPHBIE
MOAYJIM, KaXAbIM H3 KOTOPBIX COAEPXUT MO JBa TUpUCTOpa. CHJIOBOe HampsiKeHUe
NoJAK/A4YaeTcd K kjJeMMHOM KoJsoake XT1. Ha siMueBod mnaHesu pasMelieHbl 3J1€MeHThI
WHJWKALMU ¥ yIIpaBJeHUs. BHelllHHe MPoBo/Ja U KabeJsu sl NOAKJIIYEeHUs HalpsHKeHUs CeTH,
Harpys3Ku W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HKHeN cTopoHbl. llenu ynpaBsieHUs U
CUTHa/JAM3alM{d TOJKJJIoYalTcd K KiaeMMHUMKaM X1, X2 u X4 CcOoOTBETCTBEHHO Ha IjaTax
yIpaBJieHUS.

PexkMMBbl pabOoTBhL.
[Ipeo6pa3oBaTesib B JI060M MOMEHT HAaxXOAUTCA B OJAHOM M3 PEXHUMOB pabOThl. ITHU
pPEeXUMBbI IepevuncieHbl B Tabaue 3.1.

Tab6sinna 3.1 PexxuMbl paboThl Npeobpa3oBaTelist

Ha3BaHue pexxuma [lossicHeHUe

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XHUJAaeT KoMaHJbl “Pab6ora” wam
“T'oTOBHOCTB” “[IlporpaMMupoBaHue”, NMPHU TNOCTYIUVIEHUU KOTOPBIX MepexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTrHaJla 3aJaHus

B 3toT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJsAlOLde
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHIuKaTOpe
O0TOOpakaeTcCs TeKyllee 3HaUeHWe CUTHaJsIa 3aJJaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciydae mnosiBjieHUss KoMaHAabl “Cton” yCTPOMCTBO
epexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B aToT pexxum [Ipeo6pa3oBaTesib NEPEXOJUT NMPU PETUCTPALUN KaKOM-
J160 aBapuHMHOM cUTyauuu. WMmy/bcbl yhnpaB/eHUsT Ha CHUJIOBBbIE
TUPUCTOPbl He MNOJAITCA. YCTPOWCTBO HE peardpyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOU cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [lpeobpa3oBaTesb  MOXKET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wiau “loToBHOCTBL” B
3aBMCUMMOCTH OT BU/Ia aBAPUHHOM CUTYallMU Y 3allpOrpaMMUPOBAHHBIX
HACTPOEK.

Ha mHaMKaTOpe oTo6paXkaeTcsl KOJ, OLIMOKU U MOSICHAOLAs HAJINCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUH NPOTpaMMHUPYEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpomnpoieccopa. YTobbl
“IIporpaMMupoBaHue” | mepedTH B 3TOT PEXUM, HaZl0 B pexkuMe “'OTOBHOCTb” Ha)KaTb KHOIKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMNKy “Ilporp.” B mepBble 10 cekyHJ mocie

7
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NO/Jauu NUTAHUA [JI CUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYILEN MO/Jie/id peobpa3oBaTeis).

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

B mnepBoii cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHUE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KoHcTpykTuBHO [Ipeobpa3oBaTesib BbINOJHEH B BUJE METAJJIWYECKOTO HABECHOrO WU
HanoJsibHOro mkadga. Ha nepegHell maHesu HMEWTCS OpraHbl yIpaBJeHUSI U HHJUKALUY,
nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHThl YIIpaBJeHUsl U MHAMKALUMK peobpa3oBaTeist

OpraH ynpassieHusi uiu | HasanaueHue
HHAUKAIUHU
ABTOMATHYECKUH 3amuTa 1eneu ynpapieHus

BhIKJIO4aTe b QF1

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Csetoguop “B”

MHuKalus HanpaBJeHUs BpalleHus "Bnepen”

Csetoguon “H”

WHukalus HamnpaBJeHUs BpauieHus "Hazazg”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JaHHble, peXHWM pabOThbl, 3HAYEHUS

WH/JMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHbIN pe3UcTOp | YnpaBJieHUE BbIXOHBIM HaNPSX)KEHUEM B pyYHOM PeXUMe
“YnpaBnenue”

Tym6usep “PaboTa”

Jlig nojauu kKoMaH/bl “PaboTa” B pyyHOM pexume

Tym6sep “HanpaBiienue”

[T M3MeHeHUs HamNpaBJIeHUsl BpallleHUs JBUTraTesisi B PyYHOM
pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>”" Jl/1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4ueHUsI MPOTPaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSHKEHUA MpU
OTKJK04YeHue” BO3HUKHOBEHUH aBapUHHOW CUTyalMH.

3.4 HasHayeHHe kjeMM KJjeMMHbIX Kosogok XT1-XT2, X1, X4, X5 npuBeseHo B Tabjiulle

3.3. KnemmHbIe kos104ku X1 1 X4 pa3MelaloTcs Ha MJiaTe yrnpaBJjeHus, X5 — mjiaTe aHaJI0roBOro

BBIBOJIA.

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne Hasnauenune
KineMMHUK llenb
KJIEMMBbI
XT1 1 A ®aza A nuTamwuiey ceTu
XT1 2 B ®a3za B nuTaronieit cetu
XT1 3 C ®a3za C nuTarolen ceTn
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XT2 1 +Us Jns coefuHeHus c o6MoTKo# sikops( Beixoa “ntoc”)
XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikops( Beixon “mMunyc”)
XT3 1 +UB Jlnsi coenHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 2 -UB Jlnsi coeimHeHMsI ¢ 00MOTKOM Bo36yxaeHus( Boixoa “MunHyc”)
XT4 1 Tr+ [ NoK/I0YeHUd TaxoreHepaTopa
XT4 2 TI- [ noK/I0YeHUd TaxoreHepaTopa
X1 1 3B Hanpsxenue 3 B 1151 noAK/II04eHNS BHEIIHETO IepeMeHHOTr 0
pesucTopa
X1 2 Uynp | [linsg nojgayu aHasorosoro curdaza 0.10 B
X1 3 lynp Jist moiauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6uiuii /11 aHAJIOTOBOT'0 CUT'HAJIA YIIPABJIEHUS
X1 6 Ay Jl1d mogayy CUrHasia JYMCTaHIIMOHHOIO 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-pa3oMKHYTBIM KOHTAKT 1-ro nporpaMMHUpyeMoro
pene
O6muit | O6LMH KOHTAKT 1-ro NporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopManbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopmanbHO-pa3oMKHYTBIM KOHTAKT 2-r0 NPpOrpaMMUPyEMOTO
pene
O6muit | OGLMN KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbIM KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopmanbHO-pa3oMKHYTBIM KOHTAKT 3-ro NpOrpaMMUpPyeMOT0
pese
O6muit | O6LMNA KOHTAKT 3-TO MIPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 HopMasnibHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO

peJie

Pesie 3, pasMelleHHoe Ha IJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBAHO /Ji/1g I0JJa4X CUTHaJIa 6JIOKUPOBKU IPY IOTEPHU M0J151 BO30OYXKAEHHUS.

3.5 Bbi60op cnocoba mojjayy KoMaH 1

C nomompbio ¢yHkuuu F1 3ajjaeTcs BapUaHT YNpaBJeHUsT 3alMyCKOM - MeCTHOE,

JUCTAaHIIMOHHOEe WJH o RS-485.

[Ipu BbIGOpe MecTHOTo ympaBieHus F1=0 komaHga paboTa NHoAAeTCs IepeBOJOM
PYyKOSITKM TyMmbOJepa “Pa6ota” B mosiokeHue “Bki”, a HampaB/ieHHe BpallleHUs 3aJaeTcs
TyMmb6s1epom "HanpaBsieHnue”.

[Ipu BbIOOpe AMCTAaHLMOHHOTO ynpaBieHHUs Fl=1 [JOMOJHUTENbHO HYXHO Y4YUTHIBATb
3HavyeHue pyHKuuu F10 "ynpaBsieHue peBepcom”:
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Ecau F10=0, To kxomanga “Pabora” mopaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOH
KoJIoAKHU X1 Ha MJjaTe ynpaBJieHHs, a 3aMblKaHUEM WJIM Pa3MbIKaHUEM KJIeMM 6 U 7 KJIeMMHOU
KOJIOJAKY X2 MeHsIeTCs HallpaBJieHUEe BpalleHUsl.

Ecau xe F10=1, To npu 3aMblKaHUU KJIeMM 6 U 7 KJIeMMHOW KoJsioaku X1 mopaetcsd
KoMaH/la "PaboTa” U HaUMHAaeTCs BpallleHHe Brepe/, a MPY 3aMblKaHUU KJeMM 6 U 7 KJIEMMHOU
KooKW X2 mojaeTcss KoMmaHZa "PaboTa” M HauMHaeTcs BpalieHue Hasaja. Komanae "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060UX KJIeMMHbIX KooK X1 u X2 maThl
yIpaBJieHHS.

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

3.6 Br160op 3azato11ero curyuasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsiXKeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

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

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JUCIJIee B IPOLeHTaX OT MaKCHMaJIbHOI0, BOJIbTaX MM aMmIiepax, HanpuMep U3=70%, U3=50
B, 13=30 A.

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

3.7 Ucnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HJM BCIOMOraTe/bHOIO
HamnpsDKeHUs1  ompejiesisieTcsd  3HayeHMeM  QYHKUMKM  HOBTOPHOro  BK/YeHUus  F3,
yCTaHaBJIMBAEMOT0 NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH ypoOBeHb, ecJd OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpshKeHUs JJIMJICS MeHee [IBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHrne 06 ounbke. B TakoM nosioxeHuu [IpeobpasoBaTesib 3a6JI0KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YTOObI ero pa36JIOKMPOBaTh, HY»KHO MMoJaTh KoMaHAy “Ctomn”,
nocJjie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

10
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A

HanpsrmxeHwe ceTu

=
Komanga “Pabota”

- T
BeixogHoe Hanpsaxenue, F3=0

- T
BeixogHoe HanpaxeHnue, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrPAMMUPYEMOr0 peJie

Ha ki1eMMHy10 KooKy X4 MJIaThl yIpaBJeHUsI BbIIPAMUTEJSI OOMOTKHU SIKOPSI BbIBE/IEHbI
KOHTaKTbl IporpamMMmupyeMoro peJse. B 3aBUcUMOCTH OT 3HaueHUs1 GyHKUUHU F4( cM. nyHKT 7)
pesie MOryT ObITb HEAKTUBHBIMU WJU BbINOJHATh (QYHKIUIO CUTHajJM3aTopa CJAeAYIOLUX
COOBITUH:

A) lIpeo6pasoBaTeib HAXOAUTCSA B pexkruMe “'OTOBHOCTD;

b) Ilpeob6pa3oBaTesib HaX0AUTCS B pexkuMe “PaboTta”;

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

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie UCNOJb3YIOTCAd [AJs KOMMYTaluu
CUJIOBOTO KOHTAKTOPA, MOAK/I0YAKIIEro TOPMO3HOH pe3UCTOp K 0OMOTKe SKOPS.

KoHTakThl IporpaMMUpyeMoro peje MOxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

Pesie 3, pasMellleHHOe Ha IJlaTe yNpaBJeHHUs BBIIPAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/leMiICTBOBAHO /15 [10JJa4U CUTHaJ1a 6JIOKUPOBKU NIPU NMOTepe M0Jis BO30YKeHHUs.

Pesie 3 myaThl ynpaB/ieHUs BbINIPSAMUTENEM 0OMOTKHU IKOpsS NpeJHa3HauyeHo JJis 0Ja4u
CUTHaJ1a 6JIOKHPOBKU paboThI BBIIIPSAMUTEJISI 0OMOTKM BO30Y»KJeHUs BO BpeMs peBepca.

Pesie 2 nuiaThl ynpaBJyieHWS BbINPSAMUTENEM OOMOTKM SKOpS NpeJHa3HA4eHO JJId
yIpaBJIeHUs pPeBepPCHBIMU KOHTAKTOPaMHM.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[IpuMmeHeHUe (YHKUUK MJIAaBHOTO MyCKa W BbIKJIYEHUS MO3BOJSIOT NpPeJoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEeHHblE pPE3KUM HAaOpPOCOM U COPOCOM HarpysKH, a TaKXKe
YMeHbUIMTh IYCKOBbIe TOKU. BpeMeHa N1aBHOT0 IyCcKa U BBIK/IIOYEHUS 3a[al0TCA B Ipejesax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 Hu>kHUM ¥ BEpXHUU NTpeJesibl PeryJIMpoBaHuUs
HuwxHUNA U BepxHUHM TMpejiesibl PeryJUupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MAaKCHUMAJIbHOMY 3HAY€HHWIO YIIPaBJAKOLIEro CHUIrHaJia. YcTaHoBKa 3TUX 3HAY€HWUH MO3BOJISIET
YCTAHOBUTDLb TIpaHULbl AHWAIId30HA, B KOTOpPOM 6y,ﬂ€T BECTHUCb peEryjiupoBaHHue BbIXOJHOTI'O
HallpAXeHHWA B MNPOLEHTaX OT HOMHHAJIbHOTO. Eciun YCTAaHOBUTb 3HaA4Y€HHE [Jid HHXHETO
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npegesa paBHbIM 0%, a a1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
Jlhana3oHe — OT HyJIs 10 MAKCUMaJIbHOTO.

3aZlaHNe 3Ha4eHU I HMXKHEro U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
ocylecTBJsieTcss nporpamMmMmupoBaHveM ¢yHkuuil F15 u F16; ( cMm. nyHkT 7). C mOMOIIbIO
dyHkuuy F16 MOXXHO OrpaHMYMTDb BBIXOZHOE HallpsS)KeHU e PeryJisiTopa BO BCeX peKUMax.

3.11 PexxyM orpaHUYeHHd TOKa

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIMSA N03BOJISAET
TOYHO OTpPaHHWYMBATb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUus
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTtaBkor F22( cM. myHKT 7).

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

3.12 PexkuM cTabUIN3AMY TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UTOObI MOJJEpPXHWBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuav3anyu Toka - 2% OT HOMMHAJIbHOTO TOKa peryJsiTopa, BpeMs CTabuJU3alUu TOKa NpHU
CKaukKe ceTeBOro HanpsbkeHusd Ha 10 % - 2.3 cek. CurHaz 3aiaHus OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCAd U OTK/IOYAETCHd NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHAa MMHUMAaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

B 3TOM pexxnMe cTabUIN3MpyeTCcs BeJIMYUHA MOCTOSIHHOW COCTaBJIAIOLIEN TOKa AKops Is(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.13 PexxuM orpaHvyeHUd HaNPSXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpshKeHUs, B KOTOPOM
CUCTeMa yIpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOOBI BbIXOJJHOE HaNpsKeHHEe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33JlaHHOE
3HadyeHHe. PyHKLIMUA BKJ/IOYAETCHd U OTKJ/KYaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>keHHWs 3aAaeTcs yctaBkoil F20( cM. nyHKT 7).

Jlisa Gosiee TOYHOTO OrpaHUWYEHUs] HANpPSKEHUs CAYKUAT QyHKUMM F36, ¢ momolbio
KOTOpOM 3a/laeTcs BeJIMYMHA aKTUBHOI'O CONPOTHUBJIEHUS KabeJIbHOW JIMHUU U OOMOTKH SIKOPS.
C noMompbI 3THUX JaHHBIX [POU3BOAUTCA BbIUMCIEHUEe BeJWYMHbl HanpsxeHusa IR
KOMIIeHCalUU NaJileHUs HallpsKeHUs:

Ur =Irms *(Rk + Rsa), rae
Irms - cpeJHeKBaJjpaTUYHOE 3HauyeHHe TOKa, Rk+Rd - cyMMapHOe CONpPOTHBJIEHUE
KaOeJIbHOM JIMHUM U 0OMOTKH sikopsi. CHcTeMa ynpaBJeHUs PeryasiTOpa BbIYUCISET BEJTUUUHY
UIR ¥ KOPPEKTHUPYET BbIXOJHOE HANPSIXKEHUE C €€ YIYETOM.

3.14 PexxyM cTabuWJIM3alM{ HaNpsSKeHWUd, CTaOWIM3aiysd CKOpocTH mo obpatHou IJIC
NBUraTesd

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOMJIM3ALMU HANpsi>KeHHs, B KOTOPOM
cucTeMa ymnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUE HAa TUPUCTOPHI
TaKUM 06pa3oM, 4YTOObI NMOAJEP>KUBATh HANPSHXKEHUE HAa 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabUIM3ALUU HanpspkeHUsA — 2% OT HOMMHAJILHOTO HANpPSDKEHUs] CEeTH, BpeMs
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CTabuJM3alMu NpU CKayke ceTeBoro HampspbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcs B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTK/IOYAETCS
nporpaMMHMpoBaHuMeM ycTaBkM F17=4, a BeJWYMHAa MMHHMaJbHOTO M MaKCHUMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

Jl1s 6os1ee TOYHOM CTAaOUIM3ALMK HANPSX)KeHUs He06X04MMO BBECTH 3HauYeHUe QYyHKIUU
F36, 3apatoliell cyMMapHOe COIPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTes U
06MOTKHU sIKOps. iMest 3TU AaHHbIe PETYJISATOpP BblYHCAsET 3HaYeHUe IR KoMIeHcauy nasieHus
HanpspKeHWs Ha aKTUBHBIX CONPOTHBJEeHUAX. M3 Kypca as/1eKTponpHBOAa H3BECTHO, YTO
CKOPOCTb BpallleHUsl Bajia IBUraTeJIsl BBIYUCASIETCS:

n = (Ug - [a*Ra) /K,

rae Usa - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOk 06MOTKHU siIKOps, RA — conpoTHB/ieHne
00MOTKM fiIKOpS, K — KOHCTPYKTUBHBIK KO3QduLMeHT. U3 3TOro ypaBHeHUsI BHUAHO, YTO €CJIU
IIPOU3BECTH KOMIIEHCALMI0 NaJleHUsl HalpshKeHUsl Ha aKTUBHBIX CONPOTHUBJIEHUSAX, TO €CThb
Jl00aBJIATDH K K HANPSXKEHUIO AKOps BeJInuuHy [9*R4, To popmMysia npuobpeTeT BUA:

n = Usa/k,
TO eCTb NPU 3alaHHOM 3HayeHUHU Us yacToTa BpallleHHUs OCTaeTcsl HEM3MEeHHOM, TaK Kak
KOHCTPYKTUBHbI  kK03pduuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JJid  KOHKPETHOrO

3JIeKTPO/IBUTaTeJIs.

Takum 06pa3oM, UCNOJIb3YSl PEXKUM CTAOMIM3aLMK HANpsHKeHUsl M 3a/jaB BeJUuuHy F36,
TEOpeTUYEeCKH MOXHO CTabW/IM3UMpPOBATh YaCTOTy BpallleHUs BajJa TMpPU OTCYTCTBUH
TaxoreHepartopa. Tako# crmoco6 HasbIBalOT cTabuusanueid mno obpatHod 3/C aBuraress.
[IpakTUYeCcKH Ke TaKoW MeTo/ CTabUIN3ali UMeeT MeHblllee GbICTPOJEeUCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEPaTOpa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJI pPABHOMEPHOM Harpy3KH, NoKasblBasg TOYHOCTb 1-5%.

3.15 PexxuM cTabUIN3aIMY TOKA C OTPAaHUYeHWeM HalpsKeHUs
[Ipeo6pasoBaTesib MOXKeT paboTaTh B peXHUMe CTAOWJIM3AlMM TOKa C OJHOBPEMEHHBIM

OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUsS aBTOMAaTU4YECKU H3MeHseT
yopaBJisiioliiee BO3JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXKUBAThb TOK
0OMOTKM SIKOpSl Ha 3aJlJaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He [OMyCKas MpeBblLIeHUs
YCTaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
DyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOTO TOKa 3ajaeTrcd ycraBkamMu F21 u F22, makcuMasibHasd
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA MOCTOSIHHOW COCTaBJAOLIEeN Toka sskops [s(
He cpefHekBaapaThyHoe Irms). [Ilpy orpaHvyeHUH HaNpsKEHUs YYUTHIBAETCS AaKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuen F36.

3.16 PexxuM cTabUIM3aIMY HAPSXKEHUS C OTPaHUYeHUEeM TOKa

[IpeobpasoBaTesb MoXeT paboTaTb B peXHUMe CTAaOMJIM3ALUM HANpsHKEHUs C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMA YIpaBJeHHWs1 aBTOMAaTUYECKU
M3MeHseT ynpaBJsiiollee BO3J,eCTBMe HA TUPUCTOPBI TaKUM 06pa3oM, YTOOBI MO/ lepP>KUBATh
HanpsPKeHWe Ha OOMOTKe SIKOpsl Ha 33JlaHHOM YpPOBHE, OJJHOBPEMEHHO C 3TUM He JlomycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHUrHaJ 3a/jaHus 0ToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHKIHMA BKJIKOYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BeanuuHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMed F22( cM. myHKT 7).

3amaB BesMunHOU F36 compoTuB/eHHSI 0OMOTKH SIKOpS M KabeJbHOW JIMHUU, B 3TOM
peXuMe MO>KHO J00UThCS CTabWUIM3al UM YaCTOThI BpallleHUs Basa( cM. Boille 1. 3.14)
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B 3TOM pexxrMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsoLled Toka Akopsa Id(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.17 PexuM orpaHUYeHUA CKOPOCTHU

[Ipeo6pa3oBaTesb MOXXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa ylpaBJieHUsl aBTOMAaTUYeCKH HU3MeHseT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HayeHUue. DyHK1us
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCUMaJbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUN CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexXMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3SM OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas ABurartess. CUrHaul
3a/laHUS Ha AucCIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=800 06/MuH. HxxHui
Y BEPXHUU NpeJies peryJIUpoBKU 060poTOB 3agaeTcsd GyHkuusaMU F31 u F32( cMm. nyHKT 7).

JlJ1s1 IpaBUJIbHOM paboThl U MHAMKALMU B peXKUMax CTabUIM3aL U CKOPOCTH HEOOX0AMMO:

- aKTUBUpOBATh HHJAMKALMIO OOOPOTOB Ha JAMUCIJIee, AJ 4Yero HYXXHO YCTaHOBHUTH
3HaueHue F23=0;

- ¢yHkuuel F24 ycTaHOBUTb KOppEeKTHOe 3HayeHUe 4ucaa MB/06, cooTBeTcTBylollee
KOHKPETHOMY TaxoreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AWanasoH [Jis CMrHasa ¢ TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJIWBaTb [Jisi HU3KOrO
YPOBHS CUTHaJIa ¢ TaxoreHepartopa. CjiefyeT y4ecTb, YTO BbiOpaB Auana3oH 0..30 B, Hy>kHO ObITb
yBEpPEeHHBbIM, UTO CUTHaJ 06paTHOM CBsA3M He npeBblicuT 30 B, MHaue npousoiieT HachbllleHHe
CUTHaJ/Ia U CUCTeMa yNnpaBJieHUs MOXeT BblIaTh MaKCUMaJIbHOe Halpsh>KeHHWe Ha BbIXOJe, 1ocjie
4ero BaJl BUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHS.

PexxuM cTabuiavsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjgsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxXxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPU 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/JIeMCTBUS HAa TUPHUCTOPBI BBIYMCAAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUYecKOH
CKOPOCTBIO( BeJIMUMHA PAcCOIIacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
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 3aaetca pynkuueit F34. Bearnuuna Kn 3agaetca
B npejenax oT 1 o 50, 3aBojckas ycTtaBka paBHa 10. YeM OGosbiie koadpduipeHT K, Tem
cTabu/bHee CKOPOCTh BpallleHUs U KecTye MeXaHu4yecKasl XapaKTepUCTUKaA 3JIeKTpOJBUTraTe .
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTUYeCKH OTCYTCTBYeT, MeXxaHHW4YecKasl XxapaKTepUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
30. UpesmepHo BbICOKMH K03dPuiueHT Kn MoxeT NpUBeCTH K HeCcTabuabHOW paboTe
JIBUATATeJIA.
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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.

4 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.

3.19 PexxuM cTabUIN3aIMY CKOPOCTHU C OTPAaHUYEHHUEM TOKA AKOPS

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

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

17



"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.

3.20 YcTaHOBKA CKOPOCTHU OrPAHUYEHUd U CTAOUNIU3AUU

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

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

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

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

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

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

3.21 TopMoxkeHHe ABUTATE]S
Topmoxkenue pBurartens 3ajaetca ¢ynkuusamu F25, F26, F27, F37 u F38. Lukxa

TOPMOXKeHHS U300paKeH Ha pUCYHKe 3.3.

Jl1s1 6oJiee GBICTPOro TOPMOXKEHUsI HEOOX0MMO yCTaHABJWBATh MUHUMAJbHOE 3HaUYeHHe
BpeMeHu ¢yHKIMM F12 nyiaBHOro ocraHoBa. JJIMTE/NbHOCTh TOPMOXKEHUs orpaHuyeHa 25-30
CeKYH/, BO BCeX pexuMax.

Crioco6 TOpMOKEeHUS 3aBUCUT OT 3HaYeHUs OT 3Ha4eHUsA GyHKuuu F25:

- F25=0 - HeT TopMOXKeHUs, Bas IBUTaTe/b OCTAHABJIMBAETCS CBOOOJHBIM BbIOETOM;

- F25=1 - TopMoO)XeHMe NPOTHUBOBK/IIOYEHHEM B OQYHKLMHU CKOPOCTH, TO €CTb NyTeM
M3MeHeHHS NOJIAPHOCTU HaNpsihKeHUs BO30OYXJeHUs U IMOYTU OJHOBPeMEHHOM mojaye Ha
06MOTKy sikopsa HanpspkeHus UtopM( 3amaetca ¢yHkuued F27), KOHTposMpyss NpU 3TOM
CKOpPOCTb BpallleHWs BaJla [0 CUTHa/lly OT TaxoreHeparopa. Ilocse JocTuxKeHUA CKOPOCTH
BpallleHHsl BeJIMYUHBI N OTCEYKH, onpejiessseMoil pyHkiyen F38, HanpsikeHue ¢ 00MOTKU KOS
cHuMaeTcs( ecav F37=1) uau njiaBHO yMeHblIaeTcsd A0 HyJs B TedeHHe 0,5 cek( foTopMoKeHHE
F37=0). Luka TopMoOkeHUs NPOTUBOBKJ/IIOYEHUEM MTOKA3aH Ha pUCyHKe 3.3
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PucyHok 3.3 LJuk/s TOpMOKeHUs NPOTUBOBK/IOUYEeHUEM ( peBepcoM)

BesiuMHa CKOPOCTH OTCEUKM peryaupyetcs B npegesax oT 50 go 500 06/MuH ¢yHKIHEN
F38. CauiikoM BbICOKOE 3HAaYeHHUE OTCEYKH MPUBOJAUT K HeJOTOPMOXKeHHIO( Basl MPOJI0KAeT
BpallaThCsl), a CAMIIKOM HHU3KOe 3HayeHUe HAaobopoT — NnepeTopMOoXKeHHI0( BpalleHUIo Bajla B
00paTHYIO0 CTOPOHY, YTO MOXKeT ObITb P UHTEHCUBHOM TOPMOXKEHHUU.

- F25 = 2- TopMoxKeHHe NPOTUBOBKJIIOYeHHEM B QYHKIMU BpeMEHH, TO eCTb U3MEeHEHUEM
HOJIIPHOCTU HaNpshKeHUs BO30OYXKJeHUs NpPU NMOYTU OJHOBPEMEHHOW Nojayed Ha OOMOTKY
akopa HanpsbkeHus UtopM( 3agaetca ¢yHkuued F27) B TedueHue BpeMeHU TTopwm,
onpejesisieMoro 3HaueHueM GyHKLMU F26. [Ipy 3TOM CKOpOCTh BpallleHUsI He KOHTPOJIUPYeTCs.
[To ucrteuenue BpeMeHu TTopM HampsikeHHe ¢ 0OMOTKHU sikopsi cHUMaeTcsi( ecau F37=1) unu
IJIaBHO YMeHbIIaeTcs A0 Hys B TedeHue 0,5 cek( goTopMmorkeHue F37=0).

- F25=3 - AuHaMu4eckoe TopMoOXeHHe B QYHKIUHU CKOPOCTH, TO €CTh NyTeM MO K/II04YeHN
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
IIOCTaBKW He BXOJAT, NPUOOpeTalTCsd NOTpedbUTeseM CaMOCTOATeNbHO. [l KOMMyTaluu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
yIpaBJleHusd, [IJI 4ero TpebyeTcsl yCTAaHOBUTD 3Ha4eHUsA QyHKuuHU F4 paBHoe 4.

[locsie fOCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHeN
F38, KOHTaKTbl NpOrpaMMUpPyeMBbIX peJsie NMepeKHUAbIBATCA, CUJI0BOM KOHTAKTODP OTKJ/YaeT
TOPMO3HOH Pe3UCTOP OT 0OMOTKH IKOPSA U IMHAaMHU4YeCKOe TOPMOXKeHH e MpeKpallaeTcsl.
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- F25=4 - funamuyeckoe TopMOXKeHHE B PYHKLIMU BPEMEHHU, TO €CTh IyTEM MOJKIYEHHUS
006eCTOYEeHHOM OOMOTKHM $SIKOpSI K TOPMO3HOMY pe3UCTOpYy B TedyeHUe BpeMeHU TTopwm,
onpejessieMoro 3HayeHueM QyHkiuu F26. [Ipu 3TOM CKOpPOCTb BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo3HO# pe3ucTop NOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
PEe3UCTOP U CHJIOBOM KOHTAaKTOpP B KOMIJIEKT T[OCTaBKM He BXOJAT, MNPUOOpeTarTcs
NOoTpebuTe/NeM CaMOCTOsITeNbHO. /[JIT KOMMYTallMd CHJIOBOTO KOHTAaKTOpa 3a/elCcTByeTcs
KOHTAKThl IPOrpaMMUpPyeMbIX peJie Ha IJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHUs GyHKI UM F4, paBHoe 4.

[Io ucreueHue BpeMeHH TTOpPM HampsiPKeHHE CHUMAETCS, KOHTAKTbl MPOTrpaMMHUPYeEMbIX
peJie MepeKUAbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJIIOYaeT TOPMO3HOM PEe3UCTOp OT O0OMOTKH
AKOpA U JUHAMUYeCKOe TOPMOXKeHHe peKpalaeTcs.

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

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

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

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

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

3.24 3a1uThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alluTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NPOUCXOAUT CHSITHE YNPaBJSIOLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee OTOOPAXKAETCS COOTBETCTBYIOLIEE COOOILEHHE.

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

[leperpy3o4yHas cnocobHOCTb npeobpasoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,[=1,1 Inom - 120 cek.
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B) 3amwuTa oT meperpeBa pazuaTopa ob6ecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alUMThl paboTa npeobpas3oBaTesis
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cror”.

[) KOHTpOJIb HaNpPSPKEHHSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaTbIBaeT B Cly4ae OTCYTCTBUS OJJHOW WJIM HECKOJIbKUX $a3 WM B CAydae HUX
“ciunanusa’. 3aliMTa MOXKET ObITh BKJIIOYEHA WM OTKJIOYEeHa IMyTeM NpOrpaMMHUpPOBaHHUS
¢yukuu FO92( cMm. nyHKT 7).

/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 oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYETCS
WM OTKJo4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHMH ONpeieJIEHHOTO yrja NPpOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa usMepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHSThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amura
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cpabaTbiBaeT, ecid o6opoThl ABurarteas <100 o6/MuH npu ynpaBiaswoiieM 3agaHud Usag >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amuTa TakK ke He paboTaeT 10 OKOHYAHHS BpeMeHH IJIaBHOI'0 MycKa.

[Tocsie cpabaThiBaHHWS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

M) 3auyTa oT pbIBKa — BKJOYAETCI WU OTKJIOYaeTcd pyHkuuer F97. Bo BKkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMBAET CKOPOCTb HapacTaHWs yNpaBJSOLIEr0 CUTHala, 4YTO
3alMIaeT JBUraTesb OT pe3Koro Habopa CKOpPOCTH, HalpuMep, MPU OLIHUOOYHBIX JeHCTBUAX
omeparopa

K) s3amura oT BHyTpeHHed HeucnpaBHocTH “Omb5 HeT cBa3u Mexay maatamMu”
bUKCHUpyeTCsA MPU OTCYTCTBUM 06MeHa JJaHHbIMU MeXy IaTaMu. [[py BOSHUKHOBEHUH 3TOH
aBapHM YCTPOUCTBO He MOXKET QYHKIIMOHUPOBATh, TPEGYETCS PEMOHT.

3.25 HacTpoiiku

B perysisaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) Jlna u3sMeHeHUs mopora cpabaTbIlBaHUS 3allUMThl OT KOPOTKOr'0 3aMblKaHUs B BepXHel
yactu matel TPM-ZVEL A5 mnpeaycMoTpeHo 5 mosoxkeHud Jjg xkamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYJe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK pery/stopa. B jileBoM BepXHEM YrJy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJsibHble Touku “K3”. HanpsbkeHue, u3MepeHHOe MeXJy STUMHU TO4YKaMH, He
COOTBETCTBYET MoJioXKeHUIo | 1-]5, 3aMKkHyTOMY J>kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsi>KeHHe ompejesisieT TOK cpabaThiBaHMs 3auUThl no K3.
BesnnumHa TOKa cpabaThiBaHHS MPSIMO-NMPONOPLMOHANBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHBLIUTb, /15 3arpy06J/ieHUs1 - HA060POT HanpskkeHUe ycTaBKU K3 yBesIUYUTb.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT NIPUHUMATh BO BHUMaHUe:

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

- ObIBaeT cUTYyalus, Korja 3auura oT K3 cpabaTbiBaeT Npy TOKe, U3MEPEHHOM KJIelllaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3allUThI, IOTOMY YTO 3alllUTa CpabaThIBaET MO aMIJIUTYJTHOMY( MTHOBEHHOMY) 3HAaYE€HHUIO TOKA,
a He [NeWCTBYWILIEMY WM CpeAHeMy. JTO 4Yalle FOBOPUT O TOM, YTO BEJMKO aMILIUTYyJHOE
3HavyeHUe ToKa( NukK-pakTop). [lonbITka 3arpyobUTh UK MOJHOCTHIO OTK/IOYUTD 3alUTy OT K3
MOXXeT NpPUBECTH K BBIXOJAY THPUCTOPOB M3 CTPOS - BeAb OHU [ONYCKAIOT HEKOTOpOe
npeJieJibHOe 3Ha4YeHWe MITHOBEHHOTO TOKa, a 3aBOJCKasl HAaCTpOWKa KaK pas npeAycMaTpUBaeT
cpabaTbIBaHUE 3aUIMTHI [IJIs1 HEMPEBbIILIEHUS 3TOTO NpPeJie/IbHO-A0MyCTUMOro 3Ha4eHus. B aTom
c/lyyae U3rOTOBUTEJIb UMEET MPaBO OTKAa3aTh B 6€CMJIATHOM rapaHTUHHOM 06CTy>KUBaHUH.

b) IlokasaHus JaTyuka TOKa. B ciydyae, ecim TOK OOGMOTKHU SKOpSl, U3MepeHHBbIN
baKTHU4ecKH, pacXoAUTCA C JAaHHBIMH, OTOOpa)kaeMbIMH Ha JAMCIJIEe, MOXKHO NPOU3BECTH MX
NoACTPOUKy. [l noacTpoiiku cayxaT ¢yHkuuu F102 "kla +”, F103 "kla -”. [loka3aHusa Toka Ha
JIACIlJIee U3MEHSIOTCS PSIMO-NIPONOPLMOHATIbHO U3MEHEHHIO 3TUX KO3PUIIMEHTOB.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:
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- pynkuyueit F94 BoicTaBJisieTcs 3HaueHUe 1( u3aMepeHue o "nar0CoBOMY” aTUUKY). [lanee
CpaBHMBAaeTCsl BeJIMYMHA TOKa s, u3MepeHHas KJielllaMH, C OKa3aHUSIMU Ha JUCIJIEE U NpPU
Heo6X0JUMOCTHU MPOU3BOJUTCS KOPPEKTHPOBKa Koadounuenta pynkuueit F102.

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

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

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

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

- JUIS UW3MepeHHs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax go/nkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOoCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30oBaTh Kiely
¢upmbl "Fluke” niu “Appa”;

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

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

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

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

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

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

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

[Ipu BpauieHMH Bajia B pa3HbIX HalpaBJIEHUAX MOKa3aHUS CKOPOCTU Ha JAUCILJIE€ MOTYT
ObITh pa3JIMUHbI MPU OJAHOM U TOH ke PaKTUYeCcKOH ckopocTH. [/l KOppeKLUU MOoKa3aHUH
ckopoctu cayxat ¢yHkuuu F110 kn Bnepeg u F111 kn Haszaz, ¢ mOMOIIbI0O KOTOPBIX MOXHO
JIOOUTBHCS OIMHAKOBOCTH MOKa3aHUM Npu BpaileHuU “Briepen” u "Haszazg”.

[lokazaHus HaNpsKEHUs Ha JUCIJlee TaK e MOXHO H3MEeHUTb C MOMOIbIO
K03GPUIMEHTOB: HaNpsDKeHUsT Ha gkopHoU obmoTke F107 kUss M3 MeHIO BBINPSAMUTENSA
ynpaB/eHUs] 0OMOTKOM siKops ¥ HanpsikeHUe Bo36yxaeHHs F107 kUB U3 MeHIO BbIIPSIMUTEJIS
ynpaBJieHUs] TUTaHUEM 0OMOTKHU BO30YK/IeHUSI.

3.26 Hcnosb30BaHMe KHONKYU “ABapuiiHOe OTKJIOYeHue”

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

KHonka umeeT ¢UKcaLUIO CBOETO MOJI0KEHHUS.

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

3.27 YupaBJieHWe 11eNbl0 BO30YK/IeHUH

Bbixo/iHOe HanpsikeHUe MUTAaHUs 0OMOTKHU BO30YXAeHUus — peryaupyemoe, ot 0 1o 220 B
nocTossHHOro Toka. OHo ¢opMUpyeTca NyTeM BbIpsAMJeHUs oJHoda3Horo HanpskeHus 220 B,
nojiaBaemMoro uepes apromat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcpopMaTopa. ITO
HanpsKeHHe MoJaeTcs Ha 0JHO(a3HbI TUPUCTOPHBIN BbIIPSIMHUTEIb.

PeBepc asiekTpogBUraTeJis peaju3yeTcs IyTeM U3MeHeHUs MOJIAPHOCTH HallpsKeHUs Ha
00MOTKe BO30YyXJeHUSl peBepcUBHbIMU KoHTakTopamu KM1 u KM2. Ilpoueaypa peBepca
IPOXOJAUT cleAyolrM ob6pa3oM. [locsie nofaun curHajia Ha peBepc Halpsh>KeHHe Ha 0OMOTKe
SAKOpSl CHWXKaeTcda J0 HyJsd, I0oCJe 4Yero BbIIPSAMUTENb YIpaBJeHUS SAKOPHOM OOMOTKOU
OJI0KMpyeT BbINPSAMUTENb VYIpaBJeHUsI OOMOTKOM BO30OYX/JeHUs, B pe3yJbTaTe  4Yero
BBINPSAMUTEJIb yIIPaBJIeHUs 0OMOTKOMN BO30YX/eHHeM CHMKaeT CBOe BbIXO/JHO€e HaNpsXKeHHe /10
HyJid. /lajiee IpOUCXOAUT Nay3a B TeYeHHe BpeMeHH, onpejenseMol pyHkuun F39, Bo Bpems
KOTOPOM TOK BO30YXAEeHHUS [J0/DKeH CHU3UThCA [0 HyJ . [lalee NPOUCXOAUT NepeKJoYyeHue
peBepCHbIX KOHTAKTOPOB, a 3aTeM pa36JIOKUPOBAaHUE BBINPSAMUTE/SA YIpaBJeHUs 0OMOTKOH
BO30yxJeHUs1. HampsbkeHue Ha 0OMOTKe BO30OYXKJeHUsI HapacTaeT M IMOCJAe 2-X CEeKyH]
OKW/IaHUS BBINIPSIMUTEJIb YIIPaBJeHHUs 0OMOTKHU KOpsI HAYMHAET YBeJUYUBaATh HaNpsKeHWe Ha
SIKOPHOUM 0OMOTKE.

3.28 Ynpassienue no uHtepdericy RS-485 no npotokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta MmJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciv npu mepBOHaya/lbHOM IMOCTaBKe IJIaTa He Oblla 3aKa3aHa, TO €e MOXHO [IOKYNHUTb
OT/IeJIbHO.

st ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

24



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

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

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHknueit F100;

B) [Ipu HE06XOJUMOCTH MoAAaBaTh KoMaHAy “PaboTa” ¥ U3MeHATb 3HAaYEeHHEe 3a/Jal0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTalus o miate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEISA.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeo6pa3oBaTesib COOTBETCTBYET JeUCTBYIOIUM TpeboBaHusaM “IlpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBuWsiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesiei» U «llpaBul TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpe6uTesei».

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl ONACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeoOpasoBaTessi Ha 0ObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUU HEOOXOAMMO OTKJIIOUUTH [Ipeobpa3oBaTesib U MOJKIIOYAEMbIE
yCTPOMCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeniaeTcs UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, 1ieJ104el, Maces U T. II.

4.4 Tloak/io4veHUe, peryJUpoBKa M TeXHUYECKoe O0O0CayKMBaHUe Mpeobpa3oBaTesis
JIOJKHBI TPOU3BOJUTLCS TOJIBKO KBATU(PUIUPOBAHHBIMU CHENUATIUCTAMHU, HU3YYUBIIUMHU
HacTosillee pyKOBO/CTBO 110 3KCIJIyaTalMH.

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

4.6 Jlns 3a1lUThl 06CayKMBatolero nepcoHasna [Ipeo6pasoBartesib J0XKEH ObITh 3a3€MJIEH.

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

4.8 Eciu ciayvyaliHas nmojavya HalpspkeHHe Ha Harpys3Ky NpejcCTaBjseT ONAacHOCTb [
nepcoHasa AU o6opyAoBaHus, To [lpeo6pa3oBaTesib HEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIHEN CUCTeMOMN 6e30MaCHOCTH.

4.9 Pabora npeobGpasoBaTesisi  CONPOBOXJAeTcs  BblAeseHueM  Temaa. /Juas
npeJl0TBpallleHUs eperpeBa, BbIX0a U3 CTPOs U Ipe0TBpallleHUs NoXapa He06X0AUMO:

A) ycranaBsiuBath [I[peo6pa3oBaTesib Ha HETOPIOUYYI0 MOBEPXHOCTh;

B) HeponycTuMo ycTaHaBauBaTh [IpeobpasoBaTesib B IJIOXO BEHTUJIHMPYEMbIX MecTaxX U
MeCTax C BbICOKOM TeMIlepaTypoy OKpy:kalollei cpe/ibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NepUMeTpy Npeobpa3oBaTeJis.
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5. MoHTaXX Ha 00'bEKTe.

5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib Ha IITATHOE MeCTO Y HAZ|eXKHO 3aKPENUTh ero.
5.2 3azemauTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1Y 3.

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

5.3 CeyeHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCneYuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /i1 Y4ero peKOMeHAYEeTCI UX KOHI[bl TIATEJbHO 3aYMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

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

5.6 Ilpu BbINOJIHEHMU MOHTAXXHBIX PabOT HEOOXOJUMO MPUMEHSATh TOJbKO CTaHAAPTHBIN
VCTIPaBHbIA UHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, IPU 3TOM B
KayeCcTBe TECTOBOW HAarpy3KU peKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

B)ybeauThcs B MPaBUJIBHOCTU MOJKJHYEHHS BHEIIHUX lieNedl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JH0OUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MNPaBUJIbHOW WU
HeNpaBUJbHOU paboTe BbIMPSIMUTEIS.

B) mnopaTph HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOMAbI HAa MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AHcIljiee B TeueHue 10
CEeKyH/JT AO0/hKHA OTOOPa3UThbCSA HAANMCh TEKYIleH MoJesu NMpeobpa3oBaTesisi U BK/IOYAIOTCS
BEHTUJIATOPBl OXJaxkJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcsd HaAnuch “‘[oTOBHOCTBL” H
TeKylllee 3HauyeHWe CUTHasa 3aZjlaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HayaeT, YTO Npeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMUPOBAHMUIO.

[Ipy mepBOM BKJIIOYEHMHM Ha TeCTOBOM Harpyske peKOMeHJAyeTcCsl OTKJ/IYUTb 3aliUTy OT
HOTepU MoJsl BO3OYXKAEHHUs, /I Yero cieAyeT YyCTaHOBUThb 3HadyeHUe ¢yHKuuu F93=1. /[lna
3TOro Heo6X0AMMO HakaTb KHonky "[Ip” A/ BXoAa B peXuM NMPOrpaMMHUPOBAHUS B MOMEHT,
KOr/ja Ha AUCIIee 0OTOGpaXkaeTcsl IPUBETCTBUE U Ha3BaHUE TEKYLIed MOJEH.

Janee Ha Jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCA HaANUCh “['OTOBHOCTh” W TeKyllee
3HauyeHMe curHaja 3afanud( Hanpumep, Us=50% ).
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[lepeBesute TymOJsiep “Pabora” BbIIpAMUTENST MNUTAaHUS OOMOTKM BO30YXJAEHUS B
nosioxkeHue “Bksn” W NpPOKpPyTUTEe pYy4yKy NEepPEeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUSI [0 Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MNOAK/IIOYEHHOW Harpyske( Jiamie
HaKaJIMBaHUs ) U3MEHsIeTCsl HallpshXKeHUEe B COOTBETCTBHE C CUTHAJIOM 3a/JaHUS.

ToyHO TakXke cieyeT mnepeBecTH TymOJiep “PaboTa” BbINMPSMUTENS MUTAHHUS OOMOTKHU
SKOpSA B MoJioxkeHUe “Bk/1” U MPOKPYTUTh PYUKYy NEPEMEHHOT0 pe3rucTopa OT 0HOr0 KpalHero
NOJIOXKEHUSl 10 Jipyroro, yoeJUBIIMCh NMPU 3TOM, YTO Ha NOJKJHYEHHOU Harpyske( Jiamiie
HaKa/IMBaHUsl) U3MeHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHUS.

[anee pexkomeHJyeTc NOAKJIYUTH 3JIEKTPOJBUraTes]ib U YCTAHOBUTb KOPPEKTHbIE
3HAUeHUs1 YCTABOK /IS 3alUTbl OT NMOTEPHU IMO0Jis BO3OYXKAEHUS W aKTUBUPOBATh 3alIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIlJiee BHIPSAMUTENSI 0OMOTKH BO30YK/IE€HUsI 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Haganuch “Om 11 HeT mossi Bo3GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlEe BbIIPSAMHUTEJS MUTAHUSA
0OMOTKM BO30YXX/J€HUsI HET HaNpPSKEHUs U MO3TOMYy OH OJIOKUPYET pabOTy BBINPSIMHUTEJA
NUTaHUSA OOMOTKHU SKOPS.

[lepeBenuTe TymOJsiep “PaboTa” BbIIPAMUTENS MNUTAHHUS OOMOTKH BO30OYXAEHUsS B
nosioxkeHue “Bks” U yBeqn4uMBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHWEM W TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJIeHHbIX QyHKuusmMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
ynpaBJieHUs, KOTOpOe pa3peuiaeT paboTy BbIIPSIMUTEJS MMTAaHHUS OOMOTKHU SIKOPS; HAa JUCILIee
BBINPSMUTEJISI MIUTAaHUsI 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaAMUCh “I'0TOBHOCTB”.

6.2 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoeaurecb npu
3TOM, YTO U3MEHMJIACh NOJIAPHOCTb HANPSXKEHUS MUTAaHUA 0OMOTKH KOPSI.

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 HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 IlpocMOTp ¥ M3MeHeHUe 3HaYeHUsI QYHKIUU.
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BeibpaB ¢yHKIUIO,

3HaueHHe KOTOpoHW TpebyeTcad MNPOCMOTPeTb WJIW HW3MEHMUTb,

KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnocob
0 - Tymbne

ynp.
P

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

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajsiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa MCYe3HET, a 3HayeHHe QYHKIMY He COXPAHUTCS,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKIMHY U UX 3HAYEHHS.
[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GyHKIIUU

®yH- | Haanuce Ha
y A Onucanue
KIUs | HWHAUKATOpE
F1 C0CO6 VIl OmnpenesisieTr crnoco6 ympaBjeHHs: KoMaHza “PaGora” mojaeTcs MeCTHO WU
yHp: JUCTAHIMOHHO
3HaueHHe Hagnucob ITosicHeHue
0 I KoMmana “PaboTa” nojaeTrcs nepeBojoM pyKOSITKH
y p TyMOJepa “PaboTa” B nmosoxxeHnue “Bxia”
KoManyma “Pabora” mojaeTcs mnyTeM 3aMblKaHUs
1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KoJiogku X1 maThl
yHpaBJIeHHUsI
2 modbus Komana “Pa6oTa” momaercs no uHtepdeiicy RS-485
OnpejiesisieT cUrHaJI yIpaBJieHUsI BBIXOAHBIM HaNpsi)KeHHUEeM
3HaueHHe Hagnuch [TosicHeHue
CurHaJ 3aJlaHUs U3MEHSeTCd HaXKaTHEeM KHOIIOK “>” u
ll<"
0 KHOIIKU ‘n
HaxkaTue “>" yBesIMYMBaeT BBIXO/HOE HAMPSXKEHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aZjlaHusi U3MEHSeTCd T[OBOPOTOM PYYKH
epeMeHHOr0 Pe3uCTOpPa, pa3MeLeHHOT0 Ha JUIEeBON
F2 CHUTHAJ ymp. 1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHUe “Mun” COOTBETCTBYET
MUHUMaJbHOW BeJIMYMHE 33/IaHUS, TOJIOXKEHHE
“Makc” - MaKCHMaJIbHOH BeJIMUYMHE 3aJaHusl.
2 0.10 B CurHaJs 3a/1aHus MOJJAeTCs BHELIHUM HanpsikeHneM 0-
B 10B
3 0.20 MA CurHas 3aJlaHus MOJAETCS TOKOM ympaBJjeHusi 0-20
) MA
4 4.20 MA CurHas 3aJlaHus NMOJAETCS TOKOM ylpaBJjeHUs1 4-20
) MA
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CurHan 3ajaHus TOAAETCS BHEIIHUM IepeMeHHBbIM
5 BHEIL Pe3UCTOP | PE3UCTOPOM. PekomeHayeMoe 3HauyeHue
CONMPOTUBJEHUSA 3TOro peaucrtopa 1..10 kOM
6 modbus CurHas 3aJilaHus nojlaetcs no uHtepdeiicy RS-485

OnpepenseT noBefieHWe NMpeobpasoBaTesisl MOC/Ae NMPONAXH HANPSHXKEeHUS CUJI0BOM CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”

3HaueHHUe Hagnucek [TosicheHue

Eciu mpoBas HanpspkeHUsl JJIMJICT MeHee 2 CeK —
BbIXOJJHOE HalpsPKeHHe CKayKOM BO3BpallaeTcs Ha
0 BKJIIOYEHO IpeXHUN YPOBEHb.

Ecnu mpoBan HampsbkeHUsl JAadics 6Gojiee 2 cek -
F3 aBT.BKJL IPOUCXOAUT aBTOMATUYECKO€e TOBTOPHOE BKJIIOYEHHE.

Eciu mpoBas HampsbKeHHWs [OJIUJCSd MeHee 2 CeK -
BbIXOJIHOE HamNpsKeHUe CKAaYKOM BO3BpallaeTcsd Ha
NpeXHUH yPOBEHb.

1 OTKJTIOYEHO Eciu npoBas HanpspDKeHUS JJIMJICS 0Oojiee 2 CeK -
aBTOMaTHUYECKHU Iepe3anycKk He MPOUCXOAHUT; YTOObI
nepeidtTd B pexuM “PaboTta” HY»KHO mMoJaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBue cpabaTbiBaHUs 1-ro MporpaMMHUPyeMOro peJie

3HavyeHue Hagnucek IlosicHeHue
0 OTKJIKOYEHO Pejie HEaKTHBHO BO BCEX PEXKMUMaAX pabOTHI
1 curtan TOTOB CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B
pexuM “T'oToBHOCTB”
F4 1-e pene 2 cnrtan PAEOTA Cpa6alelBaHne ) pesie TPOUCXOAUT IpUA Iepexofie B
pexxuM “Pabora
3 cnrtian ABAPUS CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B

pexuM “ABapus”

CpabGaTbiBaHHEe peJjie NPOUCXOAUT MpHU Iepexosie B
4 JIMH. TOPM. JIMHaMU4yecKoe TOpMO)eHue( JAJd  BBIIPAMUTENA
NUTAHUS 0OMOTKHU SIKOpPs)

OnpepensieT cnoco6 peBepCHpPOBAHUS PU AUCTAaHIIMOHHOM ynpaBieHuu( F1=1)

3HaueHUe Hagnucek [TosicHeHue
0 noruka 1 PeBepc focTuraeTca 3aMblKaHUEM pa3MbIKaHUEM KJIEMM
F10 | ynp. peBepcoM 6 ¥ 7 KJIeMMHOM KOJIOJAKHU X2 NJIaThl YIPaBJeHUs
3aMKHYTO€ COCTOsIHME KJIEMM 6 U 7 KJIeMMHOMN KOJIOJKHU
1 JIOTHKa 2 mw1aTel X1 - BpallleHUe BIepeJ, 3aMKHYTO€e COCTOSIHUE 6

Y 7 KJIEMMHOMW KOJIOZKY IJ1aThbl X2 — BpallleHHe Ha3a/]

BpEMH I[IJIAaBHOT'O BbIXOJd HaIllpAXKE€HHA Ha 3a,Z[aHHbII‘/JI YPOBEHBb. ,[lI/Ial'Ia3OH 3Ha4YeHUH

Fl1 fUIaBH. MycK éyuknuu ot 0 mo 25 cek c marom 0,1 cek

BpEMH [JIaBHOT'O0 CHHWXE€HHA HalpAXeHHUd [0 MHHHMaJIbHOTO 3Ha4Y€HHA. ,ﬂI/IaHaBOH

F12 | myaBH. BBIKJL. .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

MuHMMaJIbHOE 3HaYeHHe CUTHasa 3aZjaHus B %. /luana3oH 3HaueHUH GyHKUIMHU oT 0% 1o

FI5 | mmxunpenen 100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHocts 0,1%

MakcruMasibHOe 3HaUYeHUe CUrHajla 3a/jlaHus B %. [luanasoHd 3HaueHui pyHkiuu ot 0% a0

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

qDYHKL[I/IH BKJIIOYA€T pPEeXHWMbI CTaGI/IJ'II/ISaI_II/II/I WX OI'paHHU4Y€HHA TOKa, HAIPAXEHHA,

MOILHOCTH
3HayeHue Hagnucek IlosicHeHue
F17 0 HeT Pe>XxrMbl OrpaHUY€eHHUs WJIH CTaOUIU3AIMU OTKIYEHbI
PEHHM 1 orp Ia BkJIlOUEeH peKUM OrpaHUYeHUs TOKa
2 Crab Ia BKJIIOUEH peXUM CTabUJIM3alMy TOKa
3 Orp Usa BkJII0YeH pexXUM OrpaHUY€eHUs HalPSHKEHUs
4 Ctab Us BKJII0YEH peXXKHUM CTaOUJIM3alMY HanpsiXKeHUsI
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BrkiitoyeH pexxuM CTabUIM3alUU TOKAa C OrpaHUYEeHUEM
5 Ctlsaorp Us
HanpsiKeHus
BxutoueH €eXUM CTabUIM3alUM  HaNpSHKEHUs1 ¢
6 CrUsorpla p i p
OrpaHUYEeHHEM TOKa
7 Oorp n BKJIIOUEH peXUM OrpaHUYeHHUsi 060pOTOB
8 cTab n BrJII0YeH peKUM CTabUJIN3alud CKOPOCTH
BrkitoyeH  peXMM  CcTabWUIM3allUd  CKOPOCTH  C
9 cTtnorp la
OrpaHUYEeHHEM TOKa
@OyHKIUA ompefessieT CKOPOCTb U TOYHOCTb CTAaOWJIM3ALMU WM OrpPaHUYEHUs [Jis
pexxkuMoB F17<8 u orpanuyeHue Toka g F17=9
0 oueHb MejjieHHas | CaMasi MeJjIeHHas
F18 | crabunusanus 1 Me/lJlIeHHas MesieHHas cTabu/M3alys, BbICOKAas TOUHOCTh
2 cpefHsAsA CpenHss cTabuan3anys, cpefHssi TOYHOCTh
3 6pIcTpast BricTpast cTabuar3anusi, HU3Kasi TOYHOCTh
4 oyeHb O6bicTpasg | CaMas GbICTpas
F19 . mpesen U OnpenesisieT MUHUMa/JIbHOE 3HAaUeHUE HAaNPsXKeHHWs Ha HAarpy3kKe B pexkXMMe CTabuIn3alnuu
1P HanpsikeHus. 3HaueHHe GYHKIMU He MOXKeT NPeBbICUTh 3HaYeHUe QyHkIiuu F20
OnpenensgeT MaKCMMaJbHOe 3HaYeHWe HalpsSKeHWsA Ha Harpy3ske B pexume
F20 B.mpeaen U | cTabuav3anuyd HanpspKeHUs. 3HadyeHHe QYHKIUM He MOMET ObITh MeHblle 3HaueHHUs
dyuknuu F19
F21 . mpesen | OnpenesisieT MUHUMa/ZIbHOE 3HAUYEHUE TOKA B Harpy3ke B peXUMe CTaOWJIM3alMU TOKa.
-11P 3HavyeHHe QYHKIMY He MOXKET NPEBbICUTh 3HaYeHHue QyHKIUU F22
OnpefensieT MakCUMaJbHOE 3HAaYEHHE TOKA B Harpyske B peXMMe CTaOWJIM3AalUH TOKa.
F22 B. ipefen | 3HaueHHe PYHKLHUHU HE MOXKET MPEBBICUTh HOMUHAJIbHBINA TOK BBINMPSIMUTEJSIA U HE MOXET
OBbITh MeHbllle 3HaYeHUs GyHKIuu F21
QyHKIMS onpeJiessieT MOJIKJKYEH JIU TaX0reHepaTop
3HavyeHHe Hagnuce ITosicHeHue
Coobuiaer cucTteMe  yOpaBJeHHS O  HaJIU4UHU
0 BKJIIOYEH TaxoreHepatopa. Ha jgucn/ieil BBIBOAUTCA WHAMKALUS
F23 | TaxoreHnepatop paTtop A A AHKALL
060POTOB BaJa JIBUTaTEJIs
CoobuiaeTr cucTeMe yhpaBJeHUss 00 OTCYTCTBHUE
1 OTKJIIOYEH TaxoreHepaTtopa. Ha gucniee oTcyTCTByeT MHAMKALUSA
060POTOB BaJa JIBUTaTeJIsl
F24 mV/o6 3amaetr BesmunHy MB/06 TaxoreHepaTopa. JTa BeJIMYMHA HCHOJIb3yeTcsd [Jis pacyeTa
BeJIMUMHBI 060POTOB B MUH BaJia JIBUTaTeJis U MOCJAeyIOllel ee MHANKALMHY Ha JUCIJIee
PyHKIMS onpefiesisieT C10cob TOPMOXKEHUS
0 HET TOPMOXKE€HHUE OTCYTCTBYET
TOpMOXKEHUEe MPOTHUBOBK/IOYEeHHEM( peBepcoM) B
TedeHue BpeMeHu TrtopMm( F26 nyTeM MOOJAa4U
1 NPOTUBOBKJ. T b b ( ) y Aty
HampsDKeHUslT 06paTHOM  TOJIIPHOCTH — BEJHUYHHOH
UtopmMm( F27), yacToTa BpalleHNsI HE KOHTPOJIUPYETCS
TOpMOXKEHHEe MPOTUBOBKJIIOYEeHHEM( peBEpCOM) MyTeM
nojjauu HanpshKeHUs obpaTHOU MOJISPHOCTH
2 INPOTUBOBKJL N .
BesinunHoM UTtopMm( F27); TopMoXkeHre 3aKaHYMBaETCs
F25 | TopMoxkeHue
1ocJie JOCTHKEeHHUs CKOPOCTH BesnuuHbl oTcedku( F38)
JAUHaMUYECKOe TOpPMOXKEHUE - NO/IKJII0UeHHEe
TOPMO3HOTO pe3UCTopa K 06MOTKaM SIKOpS B TeyeHHe
3 JuHamuyeckoe T
Bpemenu TtopMm( F26), 4acToTa BpallleHUs He
KOHTPOJIUPYETCS
JAUHaMHU4YecKoe TOpMOKEHUe - NOJKJII0UeHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  sKoOps);
4 JUHaMUYECKOE N
TOPMOXKE€HUEe 3aKaHYMBaeTcad [ocjJe JOCTHKeHUs
CKOPOCTH BeJInYuHbI 0TceukH( F38)
F26 Ttopm QyHKIMA onpefiessieT BpeMs TOPMOKEHMsl 3JIeKTpoABUraTtesd. /lMana3oH 3HaYeHUH
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dyuknuu 0..25 cekyHp c marom 1 cek

F27

Utopm

OnpesensieT BeJUYMHY HaNpsKeHHs, MOJABaeMOro K OOMOTKe $SIKOps BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eIuHUIaX. /luana3oH 3HayeHud pynkiuu 0..50%

F28

IHoM a1

Onpe,aemleT 3Ha4Y€HHE€ HOMHWHAJIbHOIO TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpOoABHUTIaTeEJIdA, IIPHU
IpEeBbINIEHKWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3dlIUTA OT NEPETPY3KHU

F31

H. mpeaean

Ol'[pe,HEJ'IHeT HUXHIOK TIpaHULy [AHalla30Ha peryjupoBaHHUA CKOPOCTH B PpeXHUMax
CTa6I/IJII/ISaLII/II/I CKOpPOCTH

F32

B. IIpeaesn

OnpesensieT BEepXHIOW TpaHUIly Jualnas3oHa peryJMpoBaHUS CKOPOCTH B peXuUMax
CTabMJIM3aLMM  CKOPOCTM M MaKCHMaJIbHYI0 BeJHUYMHYy O6GOpPOTOB [/ peXxuma
orpaHuyeHust 06opotoB( F17=7) u cTabuin3anuu CKOPOCTU

F33

HOM. 060OPOTBHI

3a/laeT BeJIMYMHY HOMHHAJIbHBIX 060pOTOB ABUraTess oT 25 A0 6250 06/MuH. ®yHKLIUA
He BJIMSIET Ha NPOLECC PeryJIMpoBaHUa CKOPOCTH; ee BeJIMUMHA UCI0/Ib3yeTCsl B Ka4yeCTBe
HOMUHaJ/IbHBIX 060p0TOB NHOM /1151 IJIaThl aHAJIOTOBOTO BBIBOAA

F34

k030 . I1

dyHKUMA 337aeT 3HAUYeHHe Ko3dpHIMeHTa MPONOPLIHUOHAIBHOCTA OOpAaTHOW CBSI3U OT
TaxoreHepatopa Kn jgnas pexwuma crabunusanuu ckopoctud F17=8. Beauuunna Kn
yCcTaHaBJMBaeTcs B npefenax oT 1 g0 80; yanie nucnosab3yrorcs 3HayeHus 10..40

F36

Ra + Rkab

3aziaeT cyMMapHOe CONPOTHUBJIEHHE LleNM 0OMOTKH SKOPs U KabeJbHOW JIMHUU OT
peryjisaTtopa A0 JBuraTess. IJTa BeJWYHMHA MUCIOJb3yeTCd B  peXHUMax
CTabUJM3alMM WM OrpaHUYeHUss HanpspkeHus Us JJs pacyeTa MajieHUs
HalpsoKeHWs Ha aKTHUBHBIX CONPOTHUBJEHHA C Lesblo IR KoMmeHcauuu 3TOTo
nagenus. Usmensercs c marom 0,01 Om ot 0 10 2,50 Om( 250 = 2,5 Om)

F37

AOTOPMOXKEHHE

®DyHKIMSA BKJIKOYAET JAOTOPMOXKEHHE IMOCJe OKOHYAaHUS OCHOBHOTO IIMKJIA TOPMOXEHHUS
npotuBkaouyeHrneM( F25=1 uau F25=2) - nmiaBHOoe CHMKeHUe HANPSDKEHUS [0 HYJA B
TedeHue 0,5 cekyH/

3HayeHHe Hagnuchb [TosicHeHue

0 BKJI JloTopMOXKeHue BKJIKYEHO

1 OTKJI AOTOpMO}KeHI/Ie OTKJIDYEHO

F38

n OTCE4YKH

OmnpenesisieT BeJMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/MuH, mocie
JIOCTHMKEHHUS] KOTOPbIX 3aKaHYMUBAETCs IUKJ TopMoKeHUsI( npu F25=2 uau F25=4)

F39

T nepexstou

OnpenenisieT BpeMs May3bl NPU MePEeKIIOYEHUN IycKaTesiel Bo BpeMsi peBepca oT 0 0 25
cek c miarom 0,1 cek

F40

CHUTI'HaJI TaXo

OnpefengeT MaKCUMaJIbHBIM YpPOBEHb BBIXOJHOTO CUIHasla C TaxoreHepaTopa.
Besinunny 0..30 B pekoMeHAyeTCcA yCTaHaBJIMUBATD [JI1 HU3KUX YPOBHEU CUTHaJIa €
11eJIbI0 IOBbIIIEHHUS] TOYHOCTU U3MepeHUs1 CKOPOCTH

3HavyeHUe Hagnuceh [TosicHeHue

0 0.250 B I\O/Iazl(ggl\éaﬂbﬂbll/l YPOBE€Hb CHUIHaJila C TaxoreHepartopa

MaKCHUMaJIbHbIH YPOBE€Hb CHUIHaJla C TaxOoreHepaTopa

1 0.30B 0.30 B

F42

k030 d. U

3ajlaeT UHTerpajbHbId Ko3poduuueHT crabuausauuud ckopoctu ot 0 mo 100,
MCII0J1b3yeTCsl JI/isl MOBbILIEHHSI TOUHOCTHU CTabUJIN3al MU CKOPOCTH

F43

nenabta U

3aiaeT pasHULYy MeX/y 3aJJaHHOM N3 U peaIbHOM CKOPOCTBIO N /IJI1 UHTerpajbHON
coctaBJswolled. Heo6xoauMo 4yTo6b! AesnbTa M Gblia MeHblle, 4eM pa3HOCTb N3-N
npu paboTe Ha XOJIOCTOM XOAY.

F44

k030 . /]

3amaer auddepeHuanbHbii ko3dpdunueHt ot 0 go 100, ucmosib3yeTcs B
NepexoHbIX Mpoleccax AJs yMeHbIIeHHs CKAayKOB CKOPOCTH BpallleHUs IpHU
pe3KUX U3BMEHEHUIX Harpy3KHy Ha BaJly JIBUTATeJIsI

F45

AenabTa []

3ajlaeT Juana3oH JJis yCI0BHO-HOPMaJbHO JMana3oHa CKOPOCTH oT n3-F45 no n3,
rae n3 - CKOPOCTb 33JjlaHusl, B Ipejiesax KoToporo avudpdepeHunmansbHas
cocTaBJsOIlas He akTHBHa. BenwuyunHa genbTa /| Ao/KHA OBITH OOJIBIIE, YEM
cTaTUYecKas OIMOKa N3-n, U3MepeHHasl Ha X0JI0CTOM X0y

F92

KOHTpOJIb a3

@yHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUS WM “caunanus gaz”
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3HayeHHe Hagnucob [TosicHeHue
0 BKJI 3almuTa BKIKOYEHA
1 OTKIJI 3amyTa OTKJAKUYeHa
BriitoyaeT WM OTKJIIOYAaeT 3alllMTy OT IOTepH MoJisd BO36ykAeHHs. ToJbKO s
BBINIPSIMUTEJIS TUTAHUS 0OMOTKH SIKOPS
F93 | 3amuTa B036. | 3HauyeHUe Hapgnucek
0 BKJI 3almuTa BKIOYEHA
1 OTKIJI 3aimuTa OTKJIYeHa
OnpepesisieT cioco6 U3MepeHHUs] TOKA 0OMOTKH siKops I
3HayeHue Hagnuceh ITosicHeHue
0 naTanK I+ 1 I- }“ox 06MOTIﬁI/I "HKOpH paBe:{ MoJlyCyMMe MU3MepeHUHn
m1r0coBoro” U "MuHycoBoro” faTyukoB Ig = (I+ul-)/2
F94 | HsmepeHuel Tok 06MOTKH SIKOPSI paBeH MOKa3aHUSAM “IJIIOCOBOro”
1 JaTyuk [+
JaTyvka lag =1+
Tok 06MOTKHU AKOpPS paBeH MOKa3aHUSAM "MHHYCOBOTr0”
2 JaT4uK -
Jatyuka Ig=1-
3 HET Tok 06MOTKM sIKOpsl paBeH HyJ, I =0
BxuitoyaeT WM OTKJIIOYAET 3alUTY OT MOTEPU U3MePEeHUs] HaNpsi>KeHUs OOMOTKU SIKOPS
Usa
F95 3ammura Uga 3HayeHUe Hagnuce
0 BKJI 3almuTa BKJIOYEHA
1 OTKIJI 3amuTa OTKJIYeHa
OyHKIMSA HacTpauBaeT WU OTKJKYAaeT 3allUTy OT INOTepH HU3MepeHUss 060pPOTOB
JaBurateJisi( 06pbIB TaXoreHepaTopa).
3HavyeHue Hagnuceh ITosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecau n<100 o06/MuH npuU
U3azn>15% mnocJie 0kOHYaHUs NJIaBHOTO MycKa
Fo6 3amuTan
1 25% 3amuTa cpabaTteiBaeT, ecad n<100 o6/MuH 1pHU
Uzaza>25% mocJie OKOHYaHHUS IIJIABHOTO MyCKa
3amuTa cpabaTteiBaeT, ecad n<100 o6/MuH 1pHU
2 35%
U3azn>35% mocJie 0kOHYaHUs NJaBHOTO MycKa
3 OTKIJI 3amuTa OTKJIYeHa
F97 | mnasmbri xon OrpaHuYyUBaeT YCKOPEHME, PETYJIUPYET MJIABHOCTh HM3MEHEHUs CKOPOCTU BpallleHUsl OT
HeorpanndeHHoro( F97=0) no ouenp meyieHHoro(F97=10)
[losicHeHUe
3HaueHUss Bcex MPOrpaMMHUPYeEMbIX (QYHKIUN He
H3MeHseTCs
Bce nporpaMMupyemble GyHKIMU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHBI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3Ha4YeHHe
F98 | 3aBoj. HacTp. F1 0 F31 0
F2 1 F32 2500
F3 0 F33 2500
F4 1 F34 20
F10 0 F36 0
F11 10 F37 0
F12 5 F38 120
F15 0 F39 3
F16 100 F40 0
F17 1 F42 0
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F18 2 F43 50
F19 0 F44 0
F20 UHoM s F45 100
F21 0 F92 0
F22 [HOM A F93 0
F23 1 F94 0
F24 60 F95 0
F25 0 F96 0
F26 3 cek F97 2
F27 20% F99 1
F28 [HOM A F100 3
F99 | RS-485 azpec OnpepensieT ajJipec ycTporcTBa B ceTU RS-485, 3HaueHus ot 1 0 247
OnpenesisieT CKOPOCTb Nepefiauu JaHHBIX 10 ceTH RS-485
3HayeHUe Hapnuch
0 1200 6uTt/C
1 2400 6uT/cC
2 4800 6uT/c
3 9600 6uT/cC
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uTt/c
8 76800 6uT/C
9 115200 6ut/c
F102 kls + OnpepensieT K03 ULUEHT Nepesjayy 110 TOKY MeX/Jy U3MepeHHbIM 3Ha4eHHeM CUrHajia
F103 Kls - C JaTYHMKa TOKAa U MOKAa3aHUSAMH TOKa Ha JMCIUIee MO “IUIIOCY” U “MUHYCY’ SKOPHOHU
ki 06MOTKH M TOKa BO30OYXJEeHHUsI COOTBETCTBEHHO. Ha mpeAnpUsATHH HU3roTOBUTEJIE
06bIYHO BbICTaBJIEHO 3HaYeHHUe 6Jin3Koe K 1,00. [luana3oH sHayeHu ot 0,5 10 1,75
F107 kUs, kUB OmnpegensieT KO3QOUIMEHT Mepefady M0 HANpsHKeHHIO( 060poTaM JABHUTrATessA) MEXAY
F110 KN BIlepes, M3MepeHHbIM 3HaYeHHUEM U NT0Ka3aHUAMU Ha JMCIJIee HaPsSXKeHUs AKOopsl, HanpsSXKeHUs
F111 KN Hazaj BO30Y:X/leHUs1 M1 060pOTaMU 3JIEKTPO/IBUTaTe s JJj1sl HallpaBJeHUsl BpallleHUs BIiepes U
Ha3a/{ COOTBETCTBEHHO. Ha npeAnpUsaTUM U3rOTOBUTEJIE OOGBIYHO BbICTABJIEHO 3HAUYEHUE
6sm3koe K 1,00. luanason 3HaveHui ot 0,5 10 1,75
8. UnguKanusa JaHHBIX HA JUCILIee
B Tabsuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JJUCIJIee JaHHbIe JJIs1 BCEX PEXKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['0TOBHOCTBH 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,
U3=250B, I3 =66 A.
1-a crpoka Koj QyHKIMMU U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HauyeHUe QYHKIUHU U KpaTKOe MOsiCHEHUE
1-4 cTpoka BesvyuHa 3a7a01ero CUriasaa
2-1 CTpOKa BesnvumHa Toka Harpy3kd OOMOTOK SIKOpS U
BO30YKJeHUs], BbIXOJHble HAINpPSDKEHUsT OOMOTOK fKOpsA U
Pa6ora BO30YK/JleHUsl, TeMIlepaTypa pajuaropa, Hanpumep, [a=45 A, Irms =
50 A, Ua=100 B, Us=220 B, [B=3 A, Tp=45 C.
[ - nocTosiHHas cocCTaBJjsIAasg TOKa OOMOTKM fiKops, Irms -
CpeiHeKBaJjpaTU4Has COCTABJAILAS, IKBUBaJIeHTHAs NIOCTOSHHOM U
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nepeMeHHOU COCTaBJISAIOLIEeN TOKAa 0OMOTKH SIKOPSI.

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

OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepUOJUYECKH MEHSIOTCH.
YTo6Bpl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThCs

TOJIBKO

BbIOpaHHBIA mnapaMeTp. YToObl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MoO:KxHbIe HEMCIIPAaBHOCTH U CIOCOOBI UX YCTPaHEHUs
Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OmH6KH Haanucek Ha IlossicHeHHue
HHAUKATOpEe
YCcTpoHCTBO He 0OHAPY>KUBAET HANps>KeHUe CEeTH
Bo3moKHasi npuYnHa JenicTBUs
Hanpskenue Ha npeobpa3oBaTesb | Y6e UTbCs B NOJK/IYEHUU
. He NIOIaHO HaNpSKeHus, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
HNOJK/I0YEeHUs
C/IMIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpshKeHUe B CeTH
6osbie 100 B
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
Bo Bpems pa6oThl 6bl1 3adpUKCUPOBAH NpPOBa/J HANpsHKeHUs] MUTaHUA
CUCTEeMbl  yIpaBJeHUs  WJA IpOoBajJl  CUJOBOTO  HaNpsHKeHUA
JJIUTeNbHOCTbIO  Gosilee  2-X  cekyHJ. [JlajbHelllee T1oOBeJeHUe
Ow3 Hal'Iprﬂ(;l]z::IJ-III/IH' npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeo6pa3oBaTeyib BOHJIET B peXxuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHA JencTtBus
Heucnpasen BEHTHUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJaXJeHUs BEHTUJISITOpA
3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUWJISILIMOHHBIE
YKaJIIO3U ’KaJIIO3M OT IBLJIK M Mycopa
Ow4 neperpen!
[IpeobpasoBaTesnb pasMellleH B | YOeAUTbCS, 4YTO  TeMIlepaTypa
IJIOX0O  BEHTWJIMPYEMOM  WJIHM | OKPY:Kalollero BO3/yXa He
»KapKOM MecCTe npesbimaer 40 C. YcTaHOBUTH
npeo6pasoBaTesib B ApYyroe MecCTO,
NPUMEHUTb BHEIIHUH 06/1yB
BHyTpeHHsAd HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXILJIaTHbIEe
HeT CBSI3U MEXAY
Owb5 iaTamu! ZpyT C L pYyroM JaHHBIMU pasbeMbl, ec/IM OLIMOKa He Hcye3aeT
— OTHPABUThb B PEMOHT
KopoTkoe KopoTkoe 3amblkaHMe Ha BbixoZie | [IpoO3BOHUTB BBIXO/,
Ow?7 | npeob6pasoBaTeis npeo6pa3oBaTesis HAa HaJU4HUe
3aMblKaHue!
Mex$a3HOro KOPOTKOro

35




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

3aMblIKaHHA U 3dMBbIKaHHA HA 3€MJIIO

C60# HacTpoek cpabaTbiBaHUs K3

CBsA3aThCsA C IMPOU3BOJUTEJIEM

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
IpeBbIlIaeT HOMHMHAJBHBIM TOK | Halps)KeHHe; yMEeHbUIUTb HArPy3Ky
ow10 Meperpyaka npeob6pasoBaTeis WU Ha Basly ABUTaTe/sl, OTCTPOUTD
3JIEKTpOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOT0 BpeMeHHU
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[loBpexaeHnue neney | [IpoBepuThs UCIIPaBHOCTBD Lieneil
H BO30YK/leHHUsI BO30YK/leHUsI
Om11 BOBg;)il:::;I/IH HeBepHoe nporpaMMupoBaHue | OTKOPPEKTUPOBATh 3HAYEeHUS
HaCTpoeK bYHKIMH, OTBeYaloLIUX 3a 3Ty
3amuty - F93,F19 u F21
OpuH M3  JaTYMKOB  TOKa | YCTaHOBUTb 3HaUYeHUS GYHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Om 12 Hencnpanen pasa 6oJiblie pyroro HeUCIpaBHbIN JaTYUK, HACTPOUTH
JaT4YMK ToKa Isa
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMeHHUTbD ero
HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Om 13 HeT u3Mepenus Ua | usMmepenus Ug IpPOBEPUTH pa3beM B IJIATe
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6phIB TaxoreHepaTopa [Ipo3BOHUTH LieNlb U3MepeHUH,
Om 14 HeT U3MepPEeHUs n NPOBEPUTH Pa3beM B IlJIaTe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipeo6pa3oBaTe/ib He BOCIIPUHUMAaET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTeb

[IpoBepUTH MOCTyIJIEHHE KOMaH/bl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3anporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6XOAUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJIa 3d/JdHUA HE U3BMEHAETCA UJIK paBHO 0

Bo3moKHasi npuYnHa JencTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

Lened ynpaBJjeHus

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

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpPEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “Pabota”, curHas ymnpaBJ/ieHHS
IPUCYTCTBYET U HW3MEHSETCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJE

HalnpAXeHHd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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HeT omin60ok

Ha HHAWKATOpE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT

Bo3MoxHasg npuYnHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF1,
MPOBEPUTH HaIW4YMEe HaNpSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

[Ipu pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JaHHbIE Ha
WH/IUKaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOANYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcmoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I nogade  HallpAXXe€HHUd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshKeHUe, XOTsd KoMaHJa “Pa6ora” He mojiaHa,
npeo6pa3oBaTe/ib HAX0AUTCs B pexkxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/INYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe MpeoOpa3oBaTeJisi IPOU3BOJAUTCS He pexxe 0JHOTO pasa

B IECThb MeCALlEB U BKJIIOYAET B ceb:

A) KOHTPOJIb KpenJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSI?KKAa BUHTOBBIX COeJIMHEHUH;
B) yjaasieHue NbLIK U TP3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXKHUMA.

11 MapkupoBKa npeoopa3oBaTeJif

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHUe npeobpa3oBaTeis;

B) o603HaueHHe NUTAIOLIEr0 HAMPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMeED;

E) rog usrotossieHus.
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12 YnakoBkKa npeo6pa3oBaTeJid

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN
ALUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

13.1 lIpeobpa3oBaTe/ib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKAaxX WJIU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B oMeleHUU He JOJDKEeH COZepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 o +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPC-KB-PB-460-220.....cccciiiiiiiiiiiiiiiiiirie e essrnaiens 1wt
PYKOBOZCTBO MO 3KCIIYATALMHU .veerunveernreeersnreerseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

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

TPC-KB-PB-460-220-125-13 560 | 602 | 638 | 840 790 194 Bositet M12 39
TPC-KB-PB-460-220-160-13 560 | 602 | 638 | 840 790 194 Bositet M12 42
TPC-KB-PB-460-220-200-13 560 | 602 | 638 | 840 790 194 BoJsitet M12 44
TPC-KB-PB-460-220-250-22 660 | 702 | 738 | 940 890 222 Bositet M12 60
TPC-KB-PB-460-220-315-22 660 | 702 | 738 | 940 890 222 Bositet M12 64
TPC-KB-PB-460-220-400-22 660 | 702 | 738 | 940 890 222 Bositet M12 68
TPC-KB-PB-460-220-500-35 760 | 802 | 838 | 1000 | 950 222 BoJsitet M12 72
TPC-KB-PB-460-220-630-35* 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 85
TPC-KB-PB-460-220-800-50* 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 94
TPC-KB-PB-460-220-1000-50* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJsitet M12 105
TPC-KB-PB-460-220-1250-50 Hanosabnbii mkad 1600x800x400 130
TPC-KB-PB-460-220-1600-50 HanosabHbii mkad 1600x800x400 140
TPC-KB-PB-460-220-2000-80 HanousibHbi# mkadp 2000x1000x600 250
TPC-KB-PB-460-220-2500-80 HanouibHbi# mkad 2200x1200x600 300
TPC-KB-PB-460-220-3200-80 HanosbHbiil mkad 2200x1200x600 350
TPC-KB-PB-460-220-4000-80 HanosbHbiil mkad 2200x1200x600 400

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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