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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 faJee 1o Tekcty “TPC-PB-TA-460-220-A”, “npeo6pasoBaTesb”
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.



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

1.5 Ilpeo6pa3oBaTenb  SBJASETCSA
yCTPOUCTBOM. Bce 3amporpaMMupoBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

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

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepuctuku TPC-PB-TH-460-220-A

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Ja

PeBepc TUpPUCTOPHBIN N0 LIeN U AKOpS
PeBepcoM( NpOTHBOBKJIIOYEHUEM) UJIN
TopmoxkeHnue JMHaMu4eckoe( TpebyeTcss TOpPMO3HOU
pesucTtop)
Crnoco6bl peryJIMpoBaHMsl HallpsiXKeHUsI da3oBbIN

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

Peryvpyrouun 3jieMeHT

Tupucrtop

Crioco6 cTabuIn3anyy YacTOThI BpallleHUs

10 0OpaTHOM CBSI3U OT TaXOreHepaTopa, Mo
obpaTtHoi I/IC aBuraTessi( Ajs1 paBHOMEPHOM
HarpysKHu)

MuHUMasbHasA CTaOUIN3UpyeMasi 4acToTa
BpalleHUsi( 10 CUTHaJ/ly OT TaXoreHpaTopa)

30 06/mMuH

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUU
Harpy3KH Ha BaJly ajieKTpoaBuraTess ot 10%

0,2-5% B 3aBUCHMOCTHU OT KO3pPULEeHTa
06paTHOM CBSI3U 10 CKOPOCTH OT

210 90% oT HOMHHAJIbHOU TaxoreHepaTtopa
BpeMs cTabu/M3anuy CKOPOCTH MPU CKAUKe 0.2 cex
HaNps>KeHUs1 CETH UM Harpy3ku Ha 10% ’
Tun cucTeMbl ynpaBJieHUs MukponpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN Pe3UCTOP, KHONIKY MTaHeJs 1
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ynpaBJleHUs

Bxoj ynpaBJsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE

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/IJINYECKUU UHAUKATOp 32-
CHMMBOJIbHBIH, 3 cBeTOAMOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAKTbI

2 [IporpamMupyembix pesie 220 B 5 A.

BbixoiHOM curHaJs: “Pa6ora”, “ABapus”,
“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3alllMTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnaHue” gas JdJiIeKTpOHHas
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHAas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEE [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
Cpe/iHeKBaJjpaTUYHOEe 3HAYEHUE) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUE)
TouHOCTb NOAAEPKAaHUS BBIXOJHOTO
HanpshKeHUs B peXKUMe CTabuiu3anuu 2% Un
HanpsKeHUs
BpeMs cTabuim3zanuu BbIXOJHOTO
Hanps>KeHUs MPU CKavyKe HalpsKeHUs CEeTH Ha 2..3 cex
10% B pexxuMe cTaOMJIM3ALUM HAlPSXKEHUs
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

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

H3onauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yOPaBJSIOUMUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUsa

12 Mecs1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onIusl, TpedbyeTcs Ao1. niata RS-485

[l paboThl Npeobpa3oBaTesist HE06X0AMMO JiBa HanpsikeHUd. OlHO HanpsKeHHe Yyepes
TUPHUCTOPBI BBIIPAMJISETCA U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3bIBaeTCsl CUJIOBBIM
HalnpsKeHUEM; Ipyroe Halpsi>KeHHe UCI0JIb3yeT s /IS MUTAHUSL CUCTEMbI YIIPaBJIeHUs — OHO
Ha3blBaeTCs BCIIOMOraTesbHbIM. BcmoMorarteibHOe Hanpsi)KeHUe peKOMeH/AyeTcs oAaBaTh OT
JIMHUU € “UUCThIM” IUTAaHUEM, TO €CTb OT CETEU, B KOTOPbIX OTCYTCTBYIOT UCTOYHUKHU CUTBbHBIX
IIOMeX, TaKHe KaK CBapOYyHble aNnnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTalUU B CJIEAYIOIIUX YCIOBUSX:
A) 3aKpbITble B3pbIBO6€30MaCHbIe TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;
B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;
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B) BepxHUi1 IpeJies1 OTHOCUTEJILHOM BJIQXKHOCTH BO3/yxa He 6oJiee 90 % 6e3 KOHeHcaluu
BJIATH;

) atmMocdepHoe gaBseHue oT 84 o 106,7 klla;

) mecto pacnosioxkeHus o0 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U Y/IaPOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA
3.1 BHyTpeHHee YCTPOUCTBO.
BHelHU# BUJ mpeobpasoBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

C mpaBo#l CTOpPOHBI pa3MellleHa MaHeJb YIpaBJeHUS W OpraHbl yHIpaBJeHUs MUTaHUEM
0OMOTKH $KOpsl, cJeBa IIKada - MaHeJb yHpaBJeHUS U OpraHbl yHpaBJeHUs MNUTAHUEM
BO30Y K/ €HUSI.

Ha siu1ieBbIX aHe X pa3MellalTCcs 3J1eMeHThl MHAUKAIUK U yIPaBJIeHHUS:
A) cBeToauoanb! “Pabora”, "B” u "H”;
B) cBeToguon “ABapusa”
B) Tym6sep “PaboTta”;
') rym6sep "HanpaBieHnue”
y p p
J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
K) 2 pyuku BCTpOeHHBIX IepeMeHHbIX Pe3UCTOPOB;
3) KHOIKa aBapUHNHOT0 OCTAaHOBA.

BHyTpH mikada pa3MenianTcs:
A) xnemmHuku XT1-XT3;

B) TupucTOpHBIE MOAYJIH;

B) paauaTopbl OXJIKAEHUS;
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[') miaTel cucTeM ynpaBJieHUS;

1) aBTOMaTuueckue BbikatoyaTeand QF1-QF2;

E) aaTynku ToKa

2K) BeHTUISTOPBI OXJIaXKAEeHHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

B kayecTBe pery/jupymoollero 3jJeMeHTa B YCTPONUCTBe WCHOJb3YOTCAd THUPUCTOPHBIE
MOJYJIY, KaX/Jbld H3 KOTOpbIX COJEPXUT MO JABa TupUcTopa. CUI0BOe HanpsKeHUe
noJKJl04aeTcsl K CBOOOAHBIM 3akuMaM aBToMmaTa QF1, Ha suneBoill naHesu pasMelleHbI
3JleMeHTbl WHJMKALMW W ylnpaBjeHUs. BHellHue mnpoBoja MU Kabeau [Aad TNOJK/IOYEHUS
HanpsKeHUs CeTH, HaIrpy3KH U Lielleldl ynpaBJeHUs BBOAATCA B IKad ¢ HUKHeW CTOpoHbl. Llenu
yIpaBJIeHUs U CUTHAJM3alUU NOJKJIYATCA K KieMMHUKaM X1, X2 u X4 coOOTBeTCTBEHHO Ha
IJIaTax ynpaBJIeHUs.

PexxuMBbl paboTBhL
[Ipeo6pa3oBaTesib B JI060M MOMEHT HAaxOAUTCA B OJAHOM M3 PEXHUMOB pabOThl. ITH
pEeXUMBbI epevuncieHbl B Tabaule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxnMe MMIy/IbChl YNpaBJIeHUs] Ha CUJIOBble TUPUCTOPHI He
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO 0XMUJAaeT KoMaHJAbl “Pabora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMpPH TNOCTYIUVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3ToT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsloLde
MMIYJIbChbl, HA Harpy3ke NPUCYTCTByeT HampsihkeHue. Ha uHJUKaToOpe
O0TOOpakaeTcCsl TeKyllee 3HaUeHWe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTpPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B aToT pexxum [Ipeo6Gpa3oBaTesib NEPEXOAUT MPU PETUCTPALIUU KAKOU-
JU60 aBapUHWHON CUTyaluu. MMmyJsbcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [Ipeobpa3oBaTesib  MOXKeT
aBTOMaTUYeCcKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/J|a aBAPUUHOM CUTYal[MU U 3alPOTPaMMUPOBAHHbBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KO/, OLIMOKHY Y MOSICHSIOIAs HAAIUCh

PexxuM mnpenHasHaueH /i 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs MX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
No/auu NUTAHUA [JJI CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
OoTOOpaXkaeTcsl Ha3BaHUe TeKylleld MoJieiM TpeobpasoBaTesis).

B 9TOM pexuMe YCTPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI

“IIporpammupoBaHue”

7
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B

“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

nepBof/i CTPpOKe HWHAHWKATOpa 0T06pa}KaeTCH HOME€p " Ha3BdHHE

TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KOHCTPYKTI/IBHO Hpeo6pa303aTeJIb BBIIIOJIHEH B BH/J€ METAJJIMYECKOI'O HABECHOI'O HJIK

HanoJsibHOro 1mkaga. Ha

HepeﬂHEﬁ [IaHEeJIW HMMEKTCA OpraHbl yHnpaBJE€HUAd W HHAWKALHWHY,

nepevyucaeHHble B Tabule 3.2

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY nIpeobpa3oBaTesis

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUHU KoMMyTanusa cui0BOro Hanpsi>XeHus
BbIKJIO4aTe b QF1
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

CseToguop “B”

WHuKkalus HanpaBJeHUs BpalleHus "Bnepen”

Csetoguon “H”

Wujukauusa HanpaBJ/ieHus BpaueHus "Hazag”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHMUS

WHIMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3UcTOp | YnpaBJieHUe BbIXOHBIM HaNPSKEHHUEM B pyYHOM PeXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexume

Tym6sep “HanpaBiienue”

[T M3MeHeHUs HaNpaBJIeHUs] BpallleHUs JBUraTesisi B PyYHOM
pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BbIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUUUHbI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOrO HAMpsKeHUs MpHU
OTKJIt0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 Ha3znayeHue KJeMM KJaeMMHbIX Kosoaok XT1-XT3, X1, X4 npuBejieHo B Tabsuie 3.3.

KinemMHBbIe Kook X1 u

X4 pa3MelaloTcs Ha IJ1IaTe yIpaBJeHus.

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBI
XT1 1 +Us Jis1 coeHeHUs ¢ 06MOTKOM sikopsi( Beixoa “mutoc”)
XT1 2 - Usa Jnsi coennHenus c o6MoTKo# sikops( Beixon “mMunyc”)
XT2 1 +UB Jnsi coeinHeHus c 06MOTKOM Bo36yxaeHusi( Boixog “nuroc”
XT2 2 -UB st coeiHeHMsI C 00MOTKOM Bo36yxaeHus( Boixona “Munyc”)
XT3 1 Tr+ J1d noAKJ/I0YeHUs TaxoreHepaTopa
XT3 2 TI- [ noAK/I0YeHUd TaxoreHepaTopa
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X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEeHUS BHEIIHET0 IepeMeHHOT0
pe3ucTopa
X1 2 Uynp | [lig nogayu aHasioroBoro curiasa 0..10 B
X1 3 Iynp Jis moauyu aHasioroBoro curtasa 0(4)..20 MmA
X1 4 Rymp 1 NOK/II0YEeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND | O6uiuii A/11 aHAJIOTOBOT'0 CUT'HAJIA YIIPABJIEHUS
X1 6 JiN/ g moja4y CUrHajia JYMCTAaHI{MOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X2 6 B/H J1g AYCTaHIIMOHHOI'O U3MEHEeHUs HallpaBJIeHUs BpallleHud
JBUraTeJssd
X2 7 GND 061mui
X4 1 HP P1 HopMa/ibHO-pa3OMKHYTBIA KOHTAKT 1-ro NporpaMMUpyeMoro
peJie
O6muit | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMaibHO-pa3OMKHYTBIA KOHTAKT 2-T0 IPOrpaMMUpPyeMoro
peJie
06t | O6IMHA KOHTAKT 2-T0 MIPOTPaMMUPYEMOTO peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMaibHO-pa3OMKHYTBHIA KOHTAKT 3-T0 IPOrpaMMUpPyeMOro
peJie
O6muit | O6IMHA KOHTAKT 3-TO MPOTPaMMUPYEMOTO peJie
X4 8 P3
X4 9 H3 P3 ;l;)}]ljel\/la.}leOGaMKHYTbIH KOHTAaKT 3-ro NIporpaMMHpyeMOoro

Pesie 3, pasMelleHHOoe Ha IJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBAHO /i1 I0JJa4y CUTHaJIa 6JIOKUPOBKU IPY IOTEPHU M0J1s1 BO3OYXKAEHHUS.

3.5 Bri6op cnoco6a nogayy KoMaH/[I

C nomompbio o¢yHkiuu F1 3ajaeTca BapuaHT yIpaBJeHHUS 3alMyCKOM - MECTHOE,
JUCTaHIIMOHHOEe WJH o RS-485.

[Ipu BbIOOpe MecTHoro ymnpaBieHus F1=0 komaHJa paboTa MoJaeTcs IepeBOJOM
pPYKOSITKM TyMmbOJsiepa "Pabota” B mosiokeHue “Bkus”, a HampaB/ieHHWe BpallleHUs 3aJaeTcs
TyMmb6s1epoMm "HanpaBsieHnue”.

[Ipu BbIGOpE AUCTAHIIMOHHOrO ympaBjieHUs Fl=1 J0MOJHUTENbHO HYXHO YYMUTBIBATh
3HavyeHue pyHkuuu F10 "ynpaBsieHue peBepcom”:

Ecau F10=0, To komaHga “Pa6ota” momaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOM
KoJIoAKY X1 Ha myaTe ynpaBJieHHs, @ 3aMblKaHUEM WJIM Pa3MbIKaHUEM KJIEMM 6 U 7 KJIEMMHOH
KOJI0J KU X2 MeHsieTCsl HallpaBJIEHU e BpallleHUsl.

Ecau ke F10=1, To npu 3aMblKaHUU KJIeMM 6 U 7 KJeMMHOH KoJsioaku X1 mopaaeTcs
KoMaH/la "PaboTa” U HauMHaeTCs BpallleHHEe BIepe/, a IPY 3aMblKaHUU KJeMM 6 U 7 KJIEMMHOU
KoJ0AKU X2 mojaeTcss KoMmaHJa 'PaboTa” W HauuMHaeTcs BpauleHue Hasaja. Komanpe "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060MX KJIeMMHbIX KooK X1 1 X2 miaThl
ynpaBJieHus.
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Takxe koman/bl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, ecnu
F1=2.

3.6 Br160op 3azato11ero curyHasaa

YnpaB/siaTb ypOBHEM BbIXOJHOIO HaNpsiXKeHUsl MpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIUOHHO. MeCTHO MOXXHO yNpaBJISTh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHaJsa, a HaKaTHUe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOeHHBIM INepeMeHHBbIM pe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYeHMUSIM 33/al01ero CUrHasaa.

JUIT  AUCTAaHIIMOHHOTO VIpaBJeHUs B KadyeCcTBe VIPABJIAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) crangapTHbI¥ aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusioxeHe A) u Tabauuedl 3.3. BbIOOp HCNOJIb3yeMOTOo CUrHajla OCYLIECTBJISETCS
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, [3=30 A.

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

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue mpeobpa3oBaTesisi IMOCJe TMpoBaja CUJIOBOrO HJM BCIOMOraTe/bHOIO
HamnpsDKeHUs1  ompejiesisieTcsd  3HayeHMeM  QYHKIMKM  HOBTOPHOro  BK/YeHUus  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecad O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTrhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HanpshKeHUs JJIMJICS MeHee JIBYX CeKYH/, TO BbIXOJHO€ HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
WHAUIMPYeTCcs cooblieHre 06 omunbke. B Takom nosoxenuu [IpeobpasoBartesib 3a6/10KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YTOObI ero pa36JIOKMPOBaATh, HY»KHO MMoJaTh KoMaHAy “Ctomn”,
nocJjie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHo HA PUCYHKe 3.2:

10



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

'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMOro peJie

Ha ki1eMMHy10 KoJ104KY X4 MmaThl ypaBJeHUsI BbIIPSAMUTEJSI 0OMOTKHU SIKOPS1 BbIBE/IEHbI
KOHTAKTbI IPOrpaMMHpyeMbIx pesie. B 3aBucuUMOCTH OT 3HaYeHUs GYHKIUN F4-F6( cM. NyHKT
7) peJsie MOTYT ObITb HEAKTUBHBIMU HWJIU BBINOJHATH PYHKIMIO CUTHAIM3ATOPA CJEAYIOIINX
COOBITHI:

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

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pazoBaTeib HAXOAUTCS B pexkxuMe “ABapus’”.

[) JuHaMuyeckoe TOpMoKeHHe. KOHTaKTbl peJie HCNOJb3YKOTCH [J1 KOMMYTAllUU
CUJIOBOTO KOHTAKTOPA, NOAK/I0YaI0Iero TOpMO3HOM pe3nucTop K 0OMOTKe SKOPH.

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

Pesie 3, pasMelleHHoe Ha NJaTe ynpaBJeHHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBAHO /i1 I0JJa4X CUTHaJIa 6JIOKUPOBKU NIPY IOTEPHU M0J1s1 BO30OYXKAEHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[IpuMmeHeHUe (YHKLMK MJABHOTO MyCKa W BbIKJKYEHUS MO3BOJSIOT NpPefoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJIEeHHblE PE3KUM HAaOpPOCOM U COPOCOM HArpysKH, a TaKXKe
YMEHbIIUTh MYyCKOBbIe TOKU. BpeMeHa M1aBHOT0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 Hu>kHUM ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHus
HuwxHUA U BepxHUHM TMpejiesibl peryJUpoBaHUsS COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJIbHOMYy 3HAa4eHUIO0 YNPaBJAILEro CUrHajla. YCTAaHOBKA 3TUX 3HAa4YeHUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJHpoBaHHe BbIXOJHOTO
HanpspKeHUs1 B MPOLEHTAaX OT HOMHUHAIbHOro. Ec/M ycTaHOBUTH 3HaYeHUE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysmpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.
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3aZlaHNe 3HaYeHU I HUXKHEr0 U BEPXHETO Npe/ie/ioB peryaupoBaHus s $pa3oBoro MeTosa
ocylecTBJsieTcss nporpamMmmupoBanveM ¢yHkuuil F15 u F16; ( cMm. nyHkT 7). C moMoIbiO
byHkuuy F16 MOXXHO OrpaHMYMTDb BBIXOZHOE HallpsS)KeHU e PeryJisiTopa BO BCeX peKUMax.

3.11 Pex<uM orpaHUYeHUA TOKA

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, UTOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIMSA N03BOJISET
TOYHO OrpaHHUYMUBATHL IMYyCKOBble TOKM Ha YpOBHe He 0oJiblle HOMHHAJbHOIO, TEM CaMbIM
usberaTb cpabaTblBaHUS 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuusa
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycraBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTtaBkor F22( cM. myHKT 7).

B 3TOM pexxrMe orpaHUYMBaeTCs BeJMYMHA NTOCTOSSHHOM COCTaBJstoLlel Toka skops Isa(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.12 PexxuM cTabUIN3AIMY TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UTOObI MOJJEPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. Tod4HOCTBb
cTabuav3anyu Toka — 2% OT HOMHMHAJIbHOTO TOKa peryJisiTopa, BpeMs CTabuJIU3alUu TOKa NpU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cek. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHAa MMHUMaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

B 3TOM pexxnMe cTabUIN3MpyeTcs BeJIMYMHA NOCTOSSHHOW COCTaBJIAKILEN ToKa AKops Is(
He cpeJiHeKBaJipaTU4HOe Irms).

3.13 PexxuM orpaHvyeHUd HaNpsXKeHusd

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpsHKeHHs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHseT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BBIXOZHOE HaIpshKeHWe Ha 0OMOTKe SIKOpSl He NPEeBBICUJIO 3aZlaHHOe
3HadyeHHe. PyHKLIMUA BKJ/OYAETCH U OTKJ/KYaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>keHHWs 3ajaeTcs yctaBkoil F20( cM. nyHKT 7).

[l 6osilee TOYHOTO OTpaHHUYEHMUs HANpPsDKeHUsA COyKUT GyHkuuu F36, ¢ momouibio
KOTOPOM 3a/iaeTcsl BeJIMYMHA aKTUBHOTO CONPOTUBJIEHUS KabeJbHOM JIMHUM U 0OMOTKHU AKOPS.
C noMombI 3THUX JaHHBIX [POU3BOAUTCA BbIUMCIEHUEe BeJWYUHbl HanpsxeHusa IR
KOMIIeHCal|UU NaJieHUs HallpsKeHUs:

Ur =Irms *(Rk + Ra), rae
Irms - cpejHeKkBaJpaTUyHOe 3HaueHHe TOKa, Rk+Ra - cymMMapHoe compoTHBJeHHE
KabeJIbHOM JIMHUM U 0O0MOTKHU sikopsl. CHcTeMa ynpaBJieHUs pery/asaTopa BbIYUC/IAET BeJUUYUHY
UIR 1 KOPPEKTHUPYET BbIXOJHOE HAIPSXKEHUE C €€ YYETOM.

3.14 PexxyM cTabW/IM3allMU HaNpPsHKEHUs, cTabuau3auus CKOpocTU 1o obpatHou 3/IC
JABUTaTess

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAaOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiiollee BO3JelCTBUE HA THUPUCTOPHI
TaKUM 06pa3oM, 4TOObI NOAJEePKUBaTh HaNpsXKeHUe Ha 0OMOTKe SIKOpsl Ha 3a/laHHOM YpPOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMUHAJIBHOTO HAIpsKeHUsl CeTH, BpeMs
CTabuM3alMu NpU CKayke ceTeBoro HampsbkeHus Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpaxkaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd U OTK/INOYAETCH
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nporpaMMyMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MUHUMaJIbHOTO U MaKCMMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6os1ee TOYHOM CTAaGUIM3ALMU HANPS)KeHUs He06X0AMMO BBECTH 3HauYeHUe QYyHKIUU
F36, 3azato1eil cyMMapHOe CONMPOTUBJIEHME KabeJbHOW JIMHUU OT PEryJsTopa A0 JBUraTess U
0OMOTKHU sIKOpS. ViMes 3TU AaHHbIe PeryJsaTop BblYMCAseT 3HaueHHe IR KoMIeHcanuy nafeHus
Halnps>KeHWs Ha aKTUBHBIX CONPOTHUBJIEHUAX. M3 Kypca 3JIeKTponpuBOJa U3BECTHO, 4YTO
CKOpOCTb BpallleHHs BaJjia ABUraTeJIsd BBIYUCIAETCH:

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

rae Us - HanpsikeHUe Ha 0OMOTKe sKops, [ — Tok 06MOTKM sikopsi, Ra - conpoTuBieHue
0OMOTKHU fIKOpsA, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUs BUJHO, YTO €CJIU
NIPpOM3BECTH KOMIIEHCALUIO MaJleHUsl HANpPSHKeHWA Ha aKTHUBHBIX CONPOTHUBJIEHUAX, TO €CThb
Jl00aBJIATh K K HANPSXKEHUIO AKOps BeJInuuHy [9*Rs, To popmMysia npuobpeTeT BUA:

n = Usa/k,
TO €CTb NPU 33/laHHOM 3HayeHUHU Us yacToTa BpalleHUs] OCTAaeTcsl HEM3MEHHOM, TaK KakK
KOHCTPYKTUBHbI  kK03dpduuueHT Kk - BeJMUYMHA TOCTOSIHHAsA JJid  KOHKPETHOrO

3JIEKTPOJBUTATEJIS.

Takum 06pas3oM, UCNOJIb3YSl PEXKUM CTAOUIM3ALUN HaNpsihKeHUs U 33/1aB BesnuuHy F36,
TEOpeTUYEeCKH MOXKHO CTaGWJIM3MPOBAaTh YaCTOTY BpalleHUs Baja IMpPU OTCYTCTBUU
TaxoreHepatopa. Takoll cmoco6 HasbIBalOT cTabunusanueil mo obpatHoil I/|C aBuraress.
[IpakTHU4YeCcKHU ke TaKOM MeTO/ CTabU/IM3alU1 UMEeeT MeHblliee ObICTPO/IECTBUE U TOYHOCTD 10
CpPaBHEHHIO C METO/I0M CTabUIM3alMU 10 06PATHOM CBA3U OT TaXxoreHepaTopa, HO MOXKET ObITh
BIIOJIHE PUEMJIEM /[IJIsI pPABHOMEPHOM Harpy3KH, moka3sbiBasg TOUHOCTb 1-5%.

3.15 PexxuM cTabUIN3aIMY TOKA C OTPAaHUYeHHeM HaNpsKeHUs
[Ipeo6pasoBaTesib MOXKeT paboOTaTh B peXUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHWYeHHEeM HalpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbI TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKM SIKOpSl Ha 3aJlJaHHOM YpOBHEe, OJJHOBPEMEHHO C 3TUM He JONyCKas MpeBblLIeHUs
YCTaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIiepax, Hanpumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTKJ/OYAETCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINUMHA
MUHUMaJIbHOTO U MaKCUMaJIbHOIO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, makcuMasibHad
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

B 3ToM pexxume cTabUIM3UPYETCS BeJUYMHA MOCTOSSHHOW COCTaBJAOLIEN Toka sskops [s(
He cpeaHekBaJipaThuyHoe Irms). [Ipy orpaHWYeHHWH HANpPSKEHUs YYUTBHIBAETCS aAKTHUBHOE
conpoTuBJieHusi Ra + Rkabesns, 3ajaBaemMoe pyHkuuen F36.

3.16 PexxuM cTabuUIM3aIMY HANPSXKEHUS C OTPaHUYeHUEeM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OJHOBpEMEHHBbIM OrpaHUYEeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
M3MeHseT ynpaBJsiiollee BO3JelCTBMe 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 3aJjaHus 0OToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHKIMS BK/IOYAETCS W OTKJKYAEeTCs NporpaMMupoBaHueM ycTaBku F17=6, BeanuuHa
MHUHUMaJIbHOTO M MaKCUMaJIbHOrO HamnpsiKeHUW 3ajaeTcd ycraBkamu F19 wu F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMed F22( cM. myHKT 7).

3azaB BesMunHOU F36 compoTuB/eHHSI 0OMOTKH SIKOpS M KabeJbHOW JIMHUU, B 3TOM
pexruMe MOKHO JJOOUThCS CTabUIM3al My YaCTOThI BpalleHus Basia( cM. Bbile 1. 3.14)

B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLeN Toka skops s(
He cpeJiHEKBa/ipaTU4yHOe Irms).
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3.17 PexxuM orpaHryeHUsd CKOPOCTU

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

3.18 PexxuM cTabUaM3aIMU CKOPOCTHU

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

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

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

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

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

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

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

n, 06/MuH

F34=20
F34=10

F34=5

F34=1

» M, H*Mm

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

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

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

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

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

3.20 YcTaHOBKA CKOPOCTHU OrPAHUYEHUd U CTAOUNIU3AUU

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

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

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

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

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

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

3.21 TopMoxkeHHe ABUTATE]S
Topmoxkenue 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 - TopMO>keHHe NPOTHBOBK/IOYEHHEM B PYHKILUU CKOPOCTH, TO €CTh IyTeM NOAa4H
Ha OOMOTKY SIKOpSl HaNpshKeHUs oTpulaTe/bHOW moJssspHocTd UtopM( 3afaeTca QyHKLHEH
F27), KOHTpo/aMpys IpU 3TOM CKOPOCTb BpallleHUs BaJia 110 CUTHaJly OT TaxoreHeparopa. [locie
JIOCTXKeHUS CKOPOCTH BpallleHWs BeJHUYMHBbl N OTCe4YKH, omnpefenseMod ¢yHkuuei F38,
HanpsiKeHUe ¢ 00MOTKHU sikopsi cHuMaeTcs( ecan F37=1) uau njaaBHO yMeHbIIaeTCs [0 HYJS B
TeyeHue 0,5 cek( goTopmoxkenue F37=0). Lluksa TopMoKeHHS MPOTUBOBKJIIOUEHHEM NTOKa3aH Ha
pucyHke 3.3
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PucyHok 3.3 [JUKJ1 TOpMOXKeHHsI MPOTHUBOBK/IOUYeHUEeM( peBepcoM)

BesinuMHa CKOPOCTH OTCEUKM peryarpyetcs B npegesax oT 50 go 500 06/MuH dyHKIUEN
F38. C/MIIKOM BBICOKOE 3HAUYeHHWE OTCEeYKH NMPUBOAUT K HEJOTOPMOKeHUIo( BaJl MpPOJ0KAeT
BpalaThCsl), a CJAMIUIKOM HU3KOE 3HaUeHUE HA0OOpOT - mepeTopMoKeHUI0( BpallleHUIo Baja B
00paTHYIO0 CTOPOHY, YTO MOXKET ObITb NP UHTEHCUBHOM TOPMOXKEHHU.

- F25 = 2- TopMoKeHUe NPOTUBOBKJIIOYEHHEM B QYHKIUY BPEMEHHU, TO €CTh NyTEM MOAA4YU
Ha 0OMOTKY SIKOpSl HaNpsiXKeHUsl oTpuUlaTeabHOM nossspHocty UTopM( 3aziaetcs pyHkuueit F27)
B TeuyeHUe BpeMeHH TTopM, omnpejesnsieMoro 3HadyeHHeM GYHKIUM F26. [Ipy 3TOM CKOpOCTb
BpalleHusl He KoHTposupyeTcs. [lo ucteueHue BpeMeHu TTopM HanpsiKkeHUE ¢ 0OMOTKU SKOPS
cHuMaeTcs( ecav F37=1) uiu njiaBHO yMeHblIaeTcsd A0 Hy/s B TedeHHe 0,5 cek( AoTopMoKeHHE
F37=0).

- F25=3 - fuHaMuyeckoe TopMokeHHE B QYHKIUU CKOPOCTHU, TO €CTh MyTEM MOIKIYEHHUS
06ecTOYEeHHON OOMOTKH SIKOPSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJjia 0 CUTHaJ/ly OT TaxoreHepaTopa. TOpM03HOU pe3uCTop MOJKJIYAETCA 3a CUET
KOMMYTAlLlMd CUJIOBOTO KOHTAKTOpa. TOPMO3HOM PE3UCTOP U CUJIOBOM KOHTAKTOP B KOMILJIEKT
NOCTaBKH He BXOJAT, NMPUOOpEeTalTCs NOTpebUTeseM CaMOCTOSAATeNbHO. [l KOMMYyTaluu
CUJIOBOTO KOHTAKTOpa 3a/leMCTBYeTCs KOHTAKTbl MNPOrpaMMUPYEMbIX peJie Ha IJaTe
yIpaBJieHus, [IJisl Uero TpebyeTcsl yCTaHOBUTDb 3HaYeHUs1 GyHkuui F4 unu F5, paBHoe 4.

[Tocne fOCTHXKEHUSI CKOPOCTU BpallleHUs1 BeJIMYMHbBI N OTCEYKH, onpefesisieMoil QyHKIMeH
F38, KOHTaKTbl MpOorpaMMUpyeMbIX peJie MepeKUAbIBalOTCHd, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMU4YEeCKOe TOPMOXKeHHe MpeKpaliaeTcsl.

- F25=4 - funamuyeckoe TopMOKeHHE B PYHKLIMU BPEMEHHU, TO €CTh IyTEM MO/KI0YEHHUS
006eCTOYEeHHOM OOMOTKHM $SIKOpSI K TOPMO3HOMY pe3UCTOpYy B TedeHUe BpeMeHU TTopwm,
onpejessieMoro 3HayeHueM QyHkuu F26. [Ipu 3TOM CKOpPOCThb BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo03HO# pe3ucTop NOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
pPEe3UCTOP U CHUJIOBOM KOHTAaKTOpP B KOMILJIEKT [OCTaBKM He BXOJAT, MNpPUOOpeTarTcs
noTpebuTesieM CaMOCTOSATeNbHO. /[l KOMMyTalMM CHUJIOBOIO KOHTAaKTOpa 3aJelCTByeTCs
KOHTAKThl IPOrpaMMUpPyEeMbIX peJie Ha IJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHus ¢yHkiui F4 unu F5, paBHoe 4.

[lo ucreyenve BpeMeHH TTOpM HampsKeHHEe KOHTAKTbl MPOTrPaMMHUPYEMBIX peJie
NepeKu/IbIBalOTCs, CUJIOBOM KOHTAKTOP OTKJ/II0OYAaeT TOPMO3HOM pPe3UCTOP OT 0OMOTKH SIKOPS U
JAUHaMUYeCKoe TOpMOXKeHHE MpeKpaliaeTcs.
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3.22 I11aBHOCTb U3MEHEHHUS CKOPOCTU BpallleHUs

B MeHwo umeetcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh
M3MeHEeHUsl CKOPOCTH BpallleHus], YTO ObIBaeT HeOOXOAMMO JJs NpefoTBpallleHUs PBbIBKOB U
neperpysku Apuratessd. PyHKIHUA NPUHUMaeT 3Ha4yeHUs OT HyJa o 10. OyHKuusa nos3BoJsseT
OrpaHHUYMUBaTh YCKOPEeHHe BaJjla ABUraTe/isd IPU pe3KOM U3MEHEeHUHU CUMTHaJa ylpaBJIeHUA WU
Harpysky, salllMIlaeT ABUraTes]b OT pPe3KOro Habopa CKOPOCTH, HanpuMmep, NMpHU OMIMOOYHBIX
JleHMCTBUAX OllepaTopa, IpeJoTBpallaeT yX0/ PeryasaTopa B 3alUTY OT Ileperpy3KHu.

Hysito cooTBeTCTByeT OTCYTCTBHE IIJIABHOCTH, YCKOpeHHe He orpaHuyuBaeTtcd, 10 -
MaKCHMaJIbHO MeJJleHHOe H3MeHeHHe. HyXHO y4HUTBIBaTh, YTO NPH OOJIbIIMX 3HAYEHHUAX
bynkuuu F97 y perysnsaropa yMeHbLIAeTCs CKOPOCTb PeaKkLMM Ha HAbpOC Harpy3ku B pexuMe
CTabWJIN3alMd CKOPOCTH, YTO MOXEeT OBbITh He)KeJaTeJbHO, I03TOMYy He CJiefiyeT BbICTaBJATH
He0OOCHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKILUU.

3.23 3anuch B IaMATb 3aBOJCKUX HACTPOEK.

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

3.24 3a1uThbl
B ycTpoiicTBe peasin30BaHbI CeAyOLHEe BU/bl 3a1LUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaanu3yeTcs
nyTeM OBICTPON 0O6pabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NMPOUCXOAUT CHSITHE YNPaBJSAIOLIMX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JJUCIlJIee 0TOOPaXKaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amura OT meperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
PaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3Ha4YeHUs. 3alluTa yCTaHaBJAUBaeTCS NporpaMMupoBaHieM GyHKuui F28, c momolpio KOTOpbIX
BbICTABJIIeTC HOMMHAJbHOE 3HayeHUe TOKa sKops 3JjekTpogsurartens. [lo ymoJsyaHuIo
3HavyeHue F28 paBHO HOMUHa/BLHOMY TOKY npeobpa3oBaresisi( CM. MyHKT. 7). Mukpomnpoueccop
HelpepbIBHO U3MepsieT CpelHEKBAAPAaTUYHbIM TOK Harpysku Irms ¥ HakanvBaeT 3HaueHUe
BpeMsA-TOKOBOT'O MHTerpaJjia U CPaBHUBAET €ro C yCTaBKOM, IPU NpeBbILIeHUH KOTOPOW CHUMAeT
MMIYJbCbl yIpaBJeHHUs1 C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
npeob6pasoBaTesisi 6JOKHPYETCs Ha 3 MUHYTHI, [10CJIe YEro OH MepexoJuT pexuM “'oToBHOCTB”
ecJIM nmojaHa koMaHza “Crom”.

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

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIaTYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [lpeaesbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCH
BEHTUJIATOPHI OXJIXKJEHHUS U Ipeobpa3oBaTesib NepexoAuT pexuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).
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Jl) 3amuTa OT HEeAOMYCTMMO HHU3KOTO MOoJisl BO30YXJAeHUs. BoimpsiMUTE/ b OOMOTKHU
BO30YK/JeHUsl UMeeT BO3MOXHOCTb HAaCTPOMKH 3allUThl OT NMOTEPU MNOJIA BO3OYXKJAeHHUH, A/
yero npeAHasHavyeHbl pyHkuuu F19, F21 u F93.

A) 3amuTa No BeJIMYMHE HaMNpspKeHUs BO30yxJeHus. Eciy HampsbkeHHe Ha BBIXOZeE
BBINPSAMUTEJS NUTAaHUSA OOMOTKHU BO30YXJeHHsA MeHblle Ha 20% MHUHMMaJIbHOTO 3HauyeHUs,
ycTaHaBaMBaeMoro ¢yHkuued F19, cpabaTbiBaeT pesie Ha IJlaTe YIpaBJeHUS U CBOUM
Pa3MbIKAOIUM KOHTAKTOM OJIOKUPYET PaboTy BbINPSIMUTESI 0OMOTKHU SIKOPS;

B) 3auuTa no BeJiMuMHe TOKa BO36YKeHUs. EC/IM BBIXOJHOU TOK BBINPSAMUTEJIS TUTAaHUSA
00MOTKM BO30YyxJeHHUA MeHblle Ha 20%, yeM MHUHMMaJbHOe 3HA4yeHMs, yCTaHaBJIMBaeMoe
bynkuuen F21, cpabaTeiBaeT peJsie Ha IJlaTe yIpaBJIeHUs U CBOMM Pa3MbIKAalOLIMM KOHTAaKTOM
6JI0KHMpPYyeT paboTy BbINPSIMHUTEJISI 0OMOTKH SIKOPSI;

Y BbIIpsAAMUTeNIS NUTAaHUA OOMOTKMU fIKOpA ecTb QyHKuua F93, ¢ moMouipio KOTOpou
MO’KHO OTKJIOYHUTb WU BKJIIOUYUTH 3aLUTY OT MOTEPH MoJisi Bo3oyxaeHus. [Ipu F93=1 3amuTa
OTKJIIOYEHa, BBINPSAMUTE/b NUTAaHUSA OOMOTKM SKOpsS He peardpyeT Ha cpabaTbiBaHUe
O6JI0KMPOBOYHOTO peJie BbINPSIMUTEJISI NIUTAaHUSA 0OMOTKH BO30YK/I€HUSI.

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

F94=0 - Ia BbluMciaseTCcsd KakK HOJycyMMa M3MepeHUW ABYX AaTyukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOH peXuM paboThl. B ciyyae, eciv oJUH AAaTYHMK HM3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcs OoMIMOKA 12, cUrHa/M3UpPYIOLias 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [J151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[locsie 3TOro MOXXHO yCTaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ Munyc;

F94=3 -1a=0;

YcraHaBivBas 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJie/INTb HEUCNPABHBIU JaTYUK
WJIM OTperyJMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosb3yeTci Kak BpeMeHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JJATYUKOB TOKA.

K) 3amuTa OoT OTCYyTCTBUA M3MepeHUs HanpshkeHUs sakops Us. @yHKUMA aKTUBUPYeTC
WM oTkiw4vaeTcs ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B mpu
IpeBbIlIeHUH ONpe/ieJIEeHHOTO yIJjia IPOBOAUMOCTH TUPUCTOPOB, UYTO FTOBOPUT O HEMCIIPABHOCTH
KOHTypa u3MepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJiS ee cOpoca HEOOXOAUMO CHAThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHken
yCTaHABJMBAETCA TPU CTYINeHU cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amuTa
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MuUH npu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBEeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amiuTa Tak e He paboTaeT [0 OKOHYaHUsI BpeMeHHU MJIaBHOTO MyCKa.

[Tocsie cpabaTbhiBaHHUS 3aLUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

M) 3auyTa oT pbiBKa — BKJIOYAETCI WU OTKJIOYaeTcd ¢pyHkuuer F97. Bo BkIOUeHHOM
COCTOSIHUM 3Ta 3alljiTa OTPAaHUYMBAET CKOPOCTb HapacTaHWs yNpaBJSAKOLIEr0 CUTHala, YTO
3allMlIaeT JBUTaTesib OT Pe3KOro Habopa CKOPOCTH, HAampuUMep, MPU OMIMO0YHbIX AeUCTBUAX
omeparopa
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K) s3amura or BHyTpeHHed HeucnpaBHocTH “Om5 Het cBa3u wexay mnaatamu”
buKcHpyeTcs NPU OTCYTCTBUM O6MeHa JaHHBIMU MeX/Jy MiaTaMu. [[py BOSHUKHOBEHUU 3TOMH
aBapyHU YCTPOWUCTBO He MOXeT QYHKIIMOHUPOBATh, TPEOYeTCs PEMOHT.

3.25 Hactpoiiku

B perysdaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHs nopora cpabaTbhiBaHHUS 3alUThbl OT KOPOTKOTO 3aMbIKaHUs B BEPXHeEH
yactd maaTtbl TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHud aasa mxammnepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUH U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK perysaTopa. B ileBoM BepxXxHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
KOHTpoJibHble Touku “K3”. HampspkeHue, H3MepeHHOe MeXJy 3STHUMU TOYKAaMHM, He
COOTBETCTBYET MoJioXkeHUIo ] 1-]5, 3aMKHyTOMY >kamnepoM, a paBHo 1,7 B, 1,4 B, 1,03 B, 0,78 B,
0,62 B cOOTBETCTBEHHO. JTO HaNpsKEeHUE ompejesisieT TOK cpabaThiBaHUs 3aumdThl no K3.
BesnnunHa TOKa cpabaTbhiBaHHS MPSIMO-NMPONOPLMOHAJIBHO HAaNpSKEHUI0 3TOM ycTaBkU. [lpu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUSI HYXXHO 3TO HaIpshKeHue
YMEHbIIUTb, A5 3arpy06/eHrs — HA0O60pOT HanpsixKeHHe ycTaBKU K3 yBeTM4YHUTh.

[IpuHUMas pelieHHe O HEOOXOJMMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c/le/lyeT IPUHUMATh BO BHUMaHUe:

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

- ObIBaeT cuTyalus, Korja 3amuTta ot K3 cpabaTbiBaeT npy TOKe, UI3MEPEHHOM KJIElllaMH,
MeHblleM 4yeM [H. JTo He 00f3aTe/JibHO TFOBOPUT O HENPABWJIbHOW 3aBOJICKOW HACTpPOWKe
3alMThI, IOTOMY 4YTO 3aljdTa cpabaTbIBaeT M0 aMIJIMTYHOMY( MTHOBEHHOMY ) 3HaU€HHUIO TOKa,
a He NeWUCTBYWOLIEMY WX CpeAHeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJIMKO aMIJIUTYyJHOE
3HaueHHe Toka( nuk-pakTop). [lonbiTKa 3arpy6bUTh UM MOJHOCTbIO OTKJIKUYUTD 3alUTy OT K3
MOXXeT NPUBECTHU K BbIXOJAY THUPUCTOPOB M3 CTPOSl - BeAb OHU J[OMYCKAIOT HEKOTOPOE
npejieibHOe 3HaUeHHe MITHOBEHHOTO TOKA, a 3aBOJICKAasi HACTPOMKa KaK pa3 mpeAycMaTpUBaeT
cpabaTbiBaHME 3aLUTHI [JIs] HENPEBbILIEHUS 3TOr0 peie/IbHO-10NyCTUMOT0 3Ha4eHus1. B aToM
C/y4dae U3rOoTOBUTEJIb MMeeT IPaBO OTKAa3aTh B 6eCIJIATHOM rapaHTUNHOM 00C/IyKUBaHUHU.

B) IlokasaHusi JgaTyuka Toka. B ciyyae, ecid TOK OOMOTKH SIKOpSl, HW3MepPEHHbIH
baKTUYEeCKH, PACXOJUTCA C JAAaHHBIMH, OTOOpa’KaeMbIMU Ha JHCILJIee, MOXXHO NMPOU3BECTU HX
noAcTpoiKy. Jlyig noactporku cayxat ¢yHkuuu F102 "klsa + Bnepen”, F103 "kls - Bnepen”, F104
"kla + wnazaa”, F105 "kla - Hasaa”. IlokazaHus TOoka Ha J[AuUCIJIEe HU3MEHSIOTCS MNPSIMO-
NpPONOPIHOHATBHO U3MEHEHUIO 3TUX KO3PPULIMEHTOB.

YcTaHOBUTB HampaBJieHUe BpalleHus: "Brnepen’”.

Heob6xoauMo ciefytoias nocjiefoBaTebHOCTb 1€UCTBUM:

- pyskuuent F94 BoicTaB/isieTcs 3HayeHUe 1( u3aMepeHue 1o "TJII0COBOMY” IaTUMKY). Jlasiee
CpaBHUBAeTCS BeJMYMHA TOKa Is, U3MepeHHas KJelaMH, C MOKa3aHUSIMU Ha JHUcCIiee U NpHU
HEe06X0UMOCTH NPOU3BOAUTCSA KOPPEKTUPOBKA KoadpdunenTa pynkuuent F102.

- ¢ynkuueir F94 BbicTaBissieTcs 3HayeHUe 2( uM3MepeHHEe MO0 "MHUHYCOBOMY~ OATYHKY).
Jlanee cpaBHUBaeTCs BeJMYMHA TOKA Is1, U3MepeHHas KJelllaMH, C TOKa3aHUsSIMU Ha JUCILIee U
Py HEO6XOAUMOCTH NPOU3BOIUTCH KOPPEKTUPOBKA KoapduuenTa pyHkuuei F103.

- ¢yHkuuer F94 ycraHaBiuBaeTcsl 3HadyeHHe O( HU3MepeHHE OT 06OUX JAaTYMKOB) U
NpoBepseTcAd MNpPaBUJBHOCTb IOKaszaHUMM Id. BesuduHa Irms npu 3ToM HU3MEHHUTCHA
aBTOMaTHUYEeCKH; ee KOpPPEKTUPOBATh He TpebyeTcs.

YcTaHOBUTDH HallpaBJieHUe BpaleHus "Hazazg”.

[IpousBecTy aHa/JIOTUYHbIE AeUCTBUSA € moMolbio pyHKuun F104 u F105.
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[IpyHKUMas pelieHUe 0 MOACTPOMKe MMOKAa3aHUM TOKa, cleflyeT UMeThb B BUAY Cefylolive
dakTopshI:

- JATYMKA TOKAa MMeKT HEeKOTOPYK HA4YaJbHYI0 30HY HEYyBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBEJIMYEHUH TOKA, I0KAa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJjellyd, CIOCOOHble UW3MepATh
CpeiHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He wusMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJIelM MOTYT JAaTb NOTpelHoCTb U3MepeHus A0 50%. PekomeHAayeTcs MCNOJb30BaTh KJ/eLix
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM AATYMKOB TOKA ONTUMAJIbHO NIPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% oT HOMHUHAJILHOTO TOKa Npeobpa3oBaTeJis;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3aUIUT OT
Neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 CJIMIIKOM 4YacToe M HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryjadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUHU.

[Ipy npoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JUCIJIee pPEeKOMEeHAYeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJleHu .

[TogcTpoiika Moka3aHUM TOKa BO30OYXAEHHS OCYLIeCTBJSAETCS aHaJIOTHUYHO C MOMOILbIO
¢ynkunu F102 kI B MeH!I0 BBINPAMUTEJIA YIIpaBJeHUsl IUTaHMEM 0OMOTKHU BO30YXK/[eHHUS.

B) HacTpoiika noka3aHui Hanps»KeHUs Ha JUcCIJiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
mata A6( camas HWxHAS). C J1eBOM CTOPOHBI MJAThl €CTh PEryJaMpoBOYHbIA pe3uctop R13,
OTBEYAlIIUN 3a YCTAaHOBKY HYJ/I1 BBIXOJHOIO HaNpshKeHUsl Ha OOMOTKe sKOpS U 0OMOTKe
BO30yxJeHUsI( Ha pasHbIX maTax) U R15 a5 ycTaHOBKM HyJisi 060POTOB Ha BaJjly ABUraTess
cooTBeTCcTBeHHO. C mpaBoM CTOpOHBI - pe3uctopbl R7 u R9, macmitabupyroue ko3adppuipeHT
nepeZiayd OT M3MEPHUTEJbHOW IIAThl K MOKa3aHUAM JAUCIUIesd 10 HANpsKEeHWI0 Ha AKOPHOU
oo6mMoTke Usi, Ha o6MoTKe B030YyxAeHUss UB UM 0OOpPOTHI 3JIEKTPOABUraTessi MO CUTHANLY C
TaxoreHepaTopa COOTBETCTBEHHO. Pe3ucTOpbl MOryT OBITb TPYAHO AOCTYNHBbI M3-3a XKIyTa
IIPOBO/IOB.

19 o cTPOMKM NOKa3aHUM HanpsikeHUs skops Ud Ha auciiee He06X0AUMO OTK/IIOYUTh
3amuty oyHknued F95, nmanee mojaTh komaHay “Pa6oTa”, BbICTaBUB HyJieBOe 3ajaHUE.
3adukcupoBaTb kHonko "®” BennunHy Usa Ha gucnsee. Yo6eAuThCs, YTO HAa MNOJK/IOYEHHOU
Harpyske HyJieBoe HalpshKeHHe U J0OUTbCA NMOKa3aHUM HyJi Ha JUCIJIee TIOBOPOTOM TOJIOBKH
peryJmMpoBo4YHOro pesucropa R13.

Janee noaHATH BbIXOAHOE HanpsxkeHue 10 60-80% oT MakcMMaJbHOTO U pe3ucTopoM R7
OTperyJIMpoBaTh MOKa3aHUs Ha AuCIJIee, JOOUBIIKCh COBNAJleHNUA C U3MEPEHHBIM 3HaYeHHUEM.
H3mepsaATh HamnpsikeHMe HeO0O0X0JAUMMO NpPUOOpPOM, 00J1IaZlal0lMM CIIOCOOHOCTbIO H3MepPATh
cpeaHekBagpaTuuHoe 3HayeHUe(TRUE RMS). [locsie 3aBepiieHUs HACTPOMKH peKOMEHIyeTCs
BKJIIOYUTD 3alUTy PyHKLMelr FO5.

AHaJIoOTMYHO HACTPaMBaAIOTCS NMOKa3aHUS HanpsikeHUs Bo30yxgeHus1 UB peauctopamu R13
u R7 nHa pgpyroil njiaTe BbINPSAMUTEJNS YIpaBJeHUs NUTaHHEM OOMOTKH BO30OyXJeHUs,
nokasaHuss o060opotoB n - pe3uctopamMu R15 u R9. Ilpu nopctporike BenumyuH UB U n
peKoOMeH/yeTCs OTK/IOYUTD 3auuThl F93 u FO6.
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[Ipu BpalleHHMH Bajia B pa3HbIX HaNpaBJIEHUSX MOKa3aHUs CKOPOCTU Ha JAUCILJIEE MOTYT
ObITb pa3/IMYHbl NPU OJAHOU U TOHU ke aKTHUYeCKOU CKOpOCTU. /il KOppPEeKL MU MOKa3aHUHU
ckopocTtu cayxat ¢pyHkuuu F109 kn Bnepes u F110 kn Hazaz, ¢ MOMOIIbI0 KOTOPBIX MOXHO
JIOOUTBHCA OIMHAKOBOCTHU NOKa3aHUM Npu BpaileHuu “Brnepen” u "Hazag”.

AHaZI0TUYHO MOXKHO NOJACTPOUTD MOKA3aHUS HANPSKeHHsI Ha 06MOTKe sIKOps MPU Pa3HbIX
HanpaBJIeHHUs BpallleHHus ¢ nomolnbio koadoduuuenton F107 kUs Bnepen u F108 kUs nazag,

[TokazaHusa HanpsKeHUs] BO30YKAEHHUS Ha AKWCIlJIee TaK Ke MOXXHO U3MEHUTHb C MOMOILbIO
koa¢pdunuenta F107 KkUB M3 MeHIO BBINPSMUTENS yOpaBJeHUs MUTAaHHEM OOMOTKHU
BO30YK/JeHUS.

3.26 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pasoBaTesib uMeeT cnenyaibHyo GyHkiuo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

NaMATH KOTOPOM 3HA4YeHHA paBHOroO 1, Bce NoJb30BaTe/IbCKME YCTAHOBKU CTUPAIOTCS, a Ha MX
MeCTO 3alMChIBAIOTCA 3aBO/ICKMeEe 3HaYeHUA QyHKLUH.

3.27 Ucnosib30BaHUe KHONKY “ABapuiiHOe OTK/AO4YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsDKEHHEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HWKHOBEHWU BHEUITATHOW CUTYyallMM, CBSI3aHHOU C
yrpO30# KKU3HU NepCcoHa/a UJIU OpUYer UMYLeCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUs.

B Mogensax peryassTopoB C HOMUHAJbHBIM TOKOM A0 160 A mpy HaXKaTHUU 3TOM KHOIKHU
paspblBaeTcsl Ilelb BCIOMOraTeJbHOr0 MNUTAHUS, MOPU 3TOM IUJIaThl yOpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS HA TUPUCTOPHI He NMOAAI0TCS.

[ Moziesied ¢ HOMUHAJ/NbHBIM TOKOM OT 160 A U Bblllle NPU HAXKAaTUM KHONKU TOJ[aeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBHCUMOTr0 paclenuTesss CUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOYMBaET HAarpysKy.

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

PerynsTop npeAycMaTpuBaeT YCTAaHOBKY MJaThl ¢ UHTepdekicom RS-485. [To yMosiyaHUio
3Ta mJjiaTa He UJeT B KOMILJIEKTe MOoCTaBKU. Ee He06X0UMOCTh HYKHO yYKa3blBaTb MpPHU 3aKase.
Eciv npu nepBOHaya/lbHOM MOCTaBKe IJlaTa He Obla 3aKa3aHa, TO €e MOXHO [JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xoumo:

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

B) YcTaHOBUTB 3HaUYeHHe CKOPOCTH Nlepefiady JaHHbIX pyHkuueit F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSATh 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOJUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). boJsiee nofpo6bHas AokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10XK€eHa Ha caliTe IPOU3BOAUTEIA.

4. Tpe6oBaHMs 6€30MIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoiicTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHHYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl OMACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeobpas3oBaTesisi Ha OOBbEKTe, a TaKKe INPU YCTPAaHEHUM HEUCHPaBHOCTEH U
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TEXHUYECKOM OOCIY>XKMBAaHUU HeOOXOAMMO OTKJIIUUTH [Ipeobpa3oBaTesib U MOJKIIOYAEMbIE
YCTPOMCTBA OT CETH.

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

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

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

4.6 Jlns 3a1UThl 06CayKMBatolero nepcoHasna [Ipeo6pasoBarteib J0/XKEH ObITh 3a3€MJIEH.

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

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb AJIA
nepcoHasa uWJU o6opyAoBaHus, To [lpeo6pa3oBaTesib HeEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOP, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

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

A) ycranaBiuBath [I[peo6pa3oBaTesib Ha HETOPIOUYYI0 MOBEPXHOCTh;

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

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

5. MoHTaX Ha 0G'bEKTe.
5.1 Cnenyet ycraHoBUTH [Ipeobpa3oBaTesib Ha ITATHOE MECTO U HAZIEXKHO 3aKPENUTH €rO0.
5.2 3azemuiuThb [Ipeob6pa3oBaTesib B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

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

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

yhnpaBJAKIKUM KJIEMMaM OJIA KaXKXJ0ro CUrHaJsia OTA€JIbHO.

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

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

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

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

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOAKJIIOYEHHMe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, NPU 3TOM B
KayecTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled MUTaHUA W yNpaBJieHHud,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

be3 mNoOAK/II0O4EeHHOW HArpy3kd HEBO3MOXHO CcJeslaTb BbIBOJ, O IPaBUJIbHOW WJIH
HeNnpaBUJIbHOU paboTe BBINPAMUTEJIS.

B) nopath HanpshkeHue Ha mpeobpa3oBaTeJsib, IPU 3TOM BCe CBETOAUO/bl HA MepesHel
naHeJ v wkada JO/HKHbl KpaTKOBPEMEHHO 3aropeThCsl M NMOracHyTb, Ha JiUcIljee B TedyeHHe 10
CEeKYHJ, J0/bKHA OTOOpa3suThbCA HAJIWCh TEKylLled MoJesd Npeobpas3oBaTesis U BKJKYAKTCA
BEHTUJIATOPBl oOxJaxJeHUs. [lanee Ha Juciilee 0TOOpasuTbcAd HaAnucb ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTe/ib FOTOB K paboTe ¥ NIPOrpaMMHUPOBAHMUIO.

[Ipy nepBOM BK/IKYEHUH HA TECTOBOM HAarpyske peKOMEeHAYeTCs OTK/IIOYUTh 3aLIUTY OT
NOTepHU N0JI1 BO3OYXKAEHUSs, AJ 4Yero cjleAyeT yCTAaHOBUTb 3HayeHue PyHkuuu F93=1. [na
3TOro Heo6X0AMMO HakaTb KHonky "[Ip” A/ BXoZa B pexuUM NMPOrpaMMHUPOBAHUS B MOMEHT,
KOT/]a Ha AUCIJIee 0TOGpaXkaeTcsl NIPUBETCTBHE U Ha3BaHUe TeKylleld MOJesu.

Janee Ha Jucniiesix BBIIPSIMUTENEN OTOOpPa3UTbCA HAANUCh “['OTOBHOCTh” U TeKyllee
3HauyeHMe curHaja 3afaHud( Hanpumep, Us=50% ).

[lepeBesute TymOJsiep “PaboTra” BbIIpAMUTENS MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosioxkeHue “Bki” W NpOKpPyTUTE pYy4yKy NEepPeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUs [0 Jpyroro. Y6eauTecb NpU 3TOM, YTO Ha INOJAKJIOYEHHOM Harpyske( Jsamne
HaKa/IMBaHUsl) U3MeHsEeTCA Halps>KeHWe B COOTBETCTBUE C CUTHAJIOM 3a/laHuUS.

ToyHO Takxke cieyeT mepeBecTH TymOJiep “PaboTa” BbINMPSMUTENS MUTAHUS OOMOTKHU
sIKOpA B NoJiokeHWe “Bky1” M NPOKPYTUTBH PYyUKy NepeMEHHOT0 pe3UcTopa OT OJHOI'0 KpailHero
NOJIOKEHUS [0 ApYyroro, y6eJUBIIMCh NPHU 3TOM, YTO Ha MOJAKJIYEHHOM Harpyske( Jamme
HaKaJINBaHUs1) U3MeHsIeTCA Hallps>KeHue B COOTBETCTBHE C CUTHAJIOM 3a/JaHUSl.

Jlanee pexkoMeHAyeTC MNOJAKJIYUTBH 3JIEKTPOJBUraTeJb U YCTAHOBUTb KOpPpPEKTHbIE
3HAyeHUs1 YCTAaBOK JJi 3allUTbl OT NMOTEPU M0JA BO30OYXKJeHHWS M aKTUBUPOBATb 3aLIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucCIlJiee BHIPSAMUTENSI 0OMOTKH BO30YK/IE€HUsI 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAaHUS OOMOTKU SIKOpPSI OTOOpA3UTCA
Haganuch “Om 11 HeT mossi Bo3GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlEe BbIIPSAMUTEJS MUTAHUS
0OMOTKM BO30YX/J€HUsI HET HaNpPSKEHUsS U MO3TOMY OH OJIOKUPYET pabOTy BBINPSIMHUTEJSA
NUTaHUS OOMOTKHU SKOPS.
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[lepeBesute TymOJsiep “Pabora” BbIIpAMUTENST MNUTAaHUS OOMOTKM BO30YXJAEHUS B
nosioxkeHue “Bks” U yBesnuuBaiTe BbIXOJHOe HampspkeHue. [Ipy JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHUWEM U TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
BBINPSIMUTEJISI NMUTAHUS OOMOTKHU BO30YXJeHHUs, cpabaTbiBaeT ero pese K3 Ha mnuate
yIpaBJieHHs], KOTOpOe pa3pellaeT paboTy BbINPSAMUTEJSI MUTAHUSA 0OMOTKH SIKOPS; HA JAUCILIee
BbINPSMUTEJISI IUTAHUsI 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaAMUCh “'0OTOBHOCTB”.

6.2 IlepeBenuTte pyuky TymOJepa "HanpaBsieHue” B Jpyroe noJioxkeHue. Yb6eauTech Npu
3TOM, YTO U3MEHUJIACH MOJIAPHOCTDb HANPSI?KEHUS MTUTAHUSI 06MOTKH SIKOPSI.

6.3 PaboTa B pexxuMax CTaOU/IM3aIUH CKOPOCTH.

[lepes BKJIOUYEHUEM YCTPOWCTBA HEOOXOJUMO YOeJUTbCS B TOM, YTO MOAK/IIOYEH
TaxoreHepatop. [lo/sisipHOCTh NMOJAK/IIOYEHHS] TaxoreHepaTopa He HMMeeT 3HadyeHWs, "Tc” U
"MUHYyC” TaxoreHepaTopa yCJ0BHBI.

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

[lofaTh HanpsKeHUe 3JIEKTPOJBUTATE/b, YOEJUThCS B HAJIMUKME WHAUKALUY Ha JJUCIIee U
NPaBUJIBHOCTH U3MePEHUsI 000POTOB JBUTrATeEJIS.

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

6.4 PekomeHnganuu nno Hactpouke [IU/l-perynsaropa

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

A) HacTpoiika npomnopuyoHaJbHOM cocTaBaswiei. [lo yMmonuanuio koadpounuent F34
paBeH 10, pekoMeHAyeTCcs Ha4MHATb ONPO6OBaHMe peXHMMa CTAabWIM3aLUU CKOPOCTHU C HETO.
CnenyeT ob6palaTh HAa paBHOMEPHOCTb BpallleHUs 3jieKTpo/BurarTed. [Ipu oTcyTcTBUY 6UeHUN
¥ HEepaBHOMEPHOCTH XO0/ia MOXHO yBeJU4YUBaTb Ko3poduuueHT F34, mocteneHHO HaWjas TOT
npejies, Ipu KOTOPOM JBUraTe/lb HauMHaeT paboTaTb HeycTol4uBo. [locsie Toro Kak mnpejes
Hali/leH, peKOMeHAyeTcsl YMeHbUUTb Ko3poduuueHT Ha 1/3 paa obecriedyeHUS HaAJlEKHOU
yCTOMYMBOM paboThl. [Ipy 3TOM HYXHO 3aMeTHUTb BeJMYMHY PaCCOIIacoBaHMsA( CTaTUYECKOU
OLIMGKHM) Ha X0JIOCTOM X0y UJIM MUHUMaJIbHOW Harpyske:

dn xx=n3 - n,

rae dn - craTudeckas OIIMOKA Ha XOJIOCTOM XOJY, N3 — CKOPOCTb 3aJjlaHusl, N — TeKyllas
ckopocTb BpaueHus. Hanpumep, n3 = 1100 06/mun, n=1000 06 /MuH, Toraa dn xx = 1100-1000
=100 06 /MuUH.

B) HacTpolka MHTerpajibHOM cocTaBJjswollell. WHTerpasbHasg coCTa/sA0asl MO3BOJSET
NOBBICUTh TOYHOCTb PEryJMpPOBaHUS, KOMIIEHCUPOBATh CTATUYECKYI0 OIIMOKY, BO3HTKAKOILYIO
Ipyd MPOMNOPLMOHAIBHOM peryJaupoBaHud. Heo6XoaWMO BbICTaBUTh 3HayeHHUe JebTbl F43,
MeHblIe yeM dn XX, M3BMepeHHO!W B MpeAblAylleM NyHKTe. Hanpumep, B npuMepe Bbilie dn xx =
100 06 / MHH, TO3TOMY HYXHO BbICTAaBUTb 3HaueHHe MeHble, Hanpumep, F43=50 06/MuH.
Bennuuny koadpounuenta F42 noadupalOT 3SKCIEPUMEHTA/JbHO, HAauMHAasi C HEOOJIbIIUX
3HayeHu# F42 = 10.15 u npu HeoOGXOAUMOCTH yBeauuuBas. Eciium Harpyska paBHOMepHasi U
auddepeHipaibHas coctaBisoimas( cM. NyHKT B) ucnosib3oBaThcAd He OyZeT, TO MOXHO
ycTaHoBUTb F43 = 0, Torga peryasaTtop Oy/leT CTPEMUTbHCS CPABHATb CKOPOCTb peaibHYI CO
CKOPOCTBIO 33/IaHHOU:

n = ns.

Eciu auddepeHumnanbHas cocTtaBisollas Oy/leT HCIOJAb30BaTbCs, TO PEKOMEHAYeTCs

ycTaHaBJAUBaTh F43 X0Ts 66 HEMHOIO 60JIbIIIE HYJIS.
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B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-NIepeEMEHHOMU
Harpy3kd. OHa MNO03BOJIsIET YMEHbIIUTb CKAaYKM CKOPOCTU NpPU pe3KoM Habpoce U cbpoce
Harpysku. Heo6xoauMo ycTaHOBUTHL AenbTy F45 Gosbliyio, yeM dn xX, B HallleM NpUMepe
oosibiie yeM 100 o6/MuH, HanpuMmep 150 06/MuH. 3TO OyAeT O3HA4YaTh, YTO NPU PE3KOM
CHW)KEHHUU CKOpPOCTH HMXKe n=n3-F45=1100-150=950 06/MuUH wuau mnpeBbllieHUd Nn3=1100
06/MUH NOAKJIIOYUTBLCA B paboTy fuddepeHipdaibHas COCTAB/SAOIAA. A B AMana3oHe CKOPOCTHU
oT 950 mo 1100 06/MuUH oHA paboTaTb He OyAeT, 3TOT J[AUANA30H CYHUTAETCA YCJIOBHO
HOpPMaJIbHBbIM, B KOTOPOM ee ZIeCTBUE He TPeOyeTcs.

Bennuuny F44 cnenyet noabupaTh 3KCepUMEHTaIbHO, HAYMHAsA C HEGOJIbIINX BEJIUYHH.
CnenyeT MOHMMATh, YTO pe3yJbTaT paboThl AUdPepeHMaTbHON COCTABJSAIOLEN MOXET ObITh
He Bcerja cTabuJabHbIM.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTABOK OCYLIECTBJISIETCS B pexXuMe
“IIporpamMmupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0AuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynp.

[ToBTOpHOE HaxaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jlis Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.
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Ecnu ke BbIOpaHHOe 3HaYeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,

B 4eM JIerko y6eAUTbCs, NOBTOPHO NMPOCMOTPEB
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.

3Ha4YeHHue (1)YHKLU/II/I, AJId 4ero onATb HYXXHO

[IporpamMmmupyemble QyHKIMK peobpa3oBaTesisi lepeuyucaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmmMmupyeMblie GyHKIIUU

@®yH- | Hagnuch Ha | OnucaHue
KIMsl | HHAMKATOpe
OmnpegenisieT crnoco6 ymnpaBJeHUs: KoMaHja “PaGora” mojgaeTci MeCTHO HJIH
JUCTAHIMOHHO
3HaueHUe Hagnucob [TosicheHue
Komana “Pa6oTa” mojjaeTcs nepeBoioM PyKOSITKU
croco6 ymp. 0 TyMG1ep TyMOJiepa “PaboTa” B mosiokeHue “Bkar”
Komanga “Pabora” mnogaeTcs mnyTeM 3aMbIKaHHUsS
1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJiogku X1 1iaThbl
ynpaBJieHHs
2 modbus Komanga “Pa6oTa” nojmaercs no uHtepdeiicy RS-485
OnpejensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHHUEeM
3HaueHHe Hagnucoh [TosicHeHue
CurhHaJs 3aJlaHUs U3MEHSAETCS HaXKaTHeM KHOIIOK “>" u
0 KHOIIKH = wn
HaxkaTue “>” yBeuYMBaeT BbIXOJHOE HANpPSKEHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsi>KeHUe
CurHan 3aZlaHusi U3MEHSeTC TIOBOPOTOM PYYKH
NepeMeHHOTO Pe3UCTOPa, pa3MellleHHOTr0 Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHHMMaJbHOU BeJMYWHe 33JlaHUs, I0JIOKEHHUE
CUTHaJ yImp. “Makc” - MakcMMaJ/IbHOW BeJIMYMHe 33/JaHHUs.
CurHas 3aJlaHus MOJIaeTCs BHEITHUM HanpshkeHueM 0-
2 0.10B
10B
CurHasn 3ajlaHus MOJAEeTCS TOKOM ymnpaJjeHus 0-20
3 0..20 MA
MA
CurHas 3afjaHusl MOJAEeTCs TOKOM ympaBJieHUs 4-20
4 4.20 MA
MA
CurHasn 3aJlaHvsl NOJAAETCS BHEIIHHUM MNepeMeHHBbIM
5 BHEIL Pe3UCTOP | Pe3UCTOPOM. PekomeHiyeMoe 3HAYeHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlanus nojiaetcs no uatepdericy RS-485
OnpenensieT noBeZieHHe NMpeo6Gpa3oBaTesisi MOCJe MPONAXKU HANPsHKEHUS] CHUJIOBOU CeTH
WJIM BCIIOMOTaTeJbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HaueHHe Hagnucek [TosicHeHue
Eciv mpoBan HanpspKeHUS JJIMJICA MeHee 2 CeK -
BBIXO/JJHOE HamNpsPKeHHWe CKAaYKOM BO3BpallaeTcs Ha
ABT.BKL 0 BKJIDYEHO NpeXHUU yPOBEHb.
Ecnv mpoBan HampsbkeHuss aiauicad 6oJjiee 2 cek -
IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HampspKeHUS JJIMJICS MeHee 2 CeK -
BBIXOJJHOE HamNpsPKeHHWe CKAa4KOM BO3BpallaeTcs Ha
1 OTKJIFOYEHO o
NpeXHUH yPOBEHb.
Eciv mpoBasl HampsbKeHUs1 JaWJcad 6oJiee 2 ceK -
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ABTOMATHYECKUH TMepe3anyCK He MPOUCXOJUT; UYTOObI
nepeidtTd B pexuM “PaboTa” HYHO MOJaThb KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHay “Pa6orta”

OnpefiesisieT yCJI0BHeE cpabaThIBaHUSA 1-ro MPOrpaMMHUPYEMOro peJie
3HayeHue Hagnucek IlosicHeHue
0 OTKJIIOUEHO PeJsie HEaKTUBHO BO BCEX PEeXXUMaX paboThl
1 curtan TOTOB CpabaTbiBaHUEe peJjie TNPOUCXOAUT TMpPU TMepexojie B
pexxuM “I'oToBHOCTB”
F4 1-e pene 2 cnrtan PAEOTA CpabaTbeiBaHWEe peJjie TMPOUCXOJUT TMPH Iepexojie B
pexxuM “Pabora”
3 cnrtan ABAPUS CpabaTbiBaHUEe peJsie TNPOUCXOAUT TMpPU TMepexojie B
pexuM “ABapus”
CpabaTbeiBaHHe peJjie TMPOUCXOAUT TMPH Iepexojie B
4 JWH. TOPM. JAUHaMU4YeCcKoe TopMoXkeHHe( JIJIT  BBIPSIMHUTENS
NUTAHUS 0OMOTKHU SIKOpPs)
OnpefenisieT ycj0BHe cpabaThliBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJjie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXHMaX pabOoThI
CpabaTbeiBaHHe peJjie TMPOUCXOAUT TMPH Iepexojie B
1 curnan TOTOB pexxuM “I'oToBHOCTB”
F5 2-¢ pene 2 cnrtan PAEOTA CpabaTbiBaHUE peJjie TNPOUCXOAUT TMpPU TMepexojie B
pexxuM “Pabora”
CpabaTbeiBaHHEe peJjie TMPOUCXOJUT TMPH Iepexojie B
3 curHaa ABAPUS » ,
pexuM “ABapus”
CpabaTbiBaHUEe peJjie TPOUCXOAUT TMpPU TMepexojie B
4 JWH. TOPM. JAUHaMU4YeCcKoe TopMoXkeHHe( JIJIT  BBIPSIMHUTENS
MUTAHUSI 0OMOTKH SIKOPsi)
OmnpepesisieT ycjioBHe cpabaTbiBaHUs 3-TO MporpaMMupyeMoro peJsie. ToJIbKO s
BBINPSIMUTEJISI MUTAHUS OOMOTKH SIKOPs)
3HaueHHe Hagnucek [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEeXXHMaX pabOThI
CpabaTbeiBaHHEe peJjie TMPOUCXOAUT TMPH Iepexojie B
1 curHaya 'OTOB " \
F6 3.6 pese pexxuM “'oTOBHOCTB'
p CpabaTbiBaHUEe peJjie TPOUCXOAUT TMpPU TMepexojie B
2 curHain PABOTA pexcim “PaboTa”
3 cnrtan ABAPUS CpabaTbeiBaHHe peJjie TMPOUCXOAUT TMPH Iepexojie B
pexxuM “ABapus”
4 UH. TOPM CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B
- TOpM. JUHaMUYECKOE TOPMOXKEHHUE
OnpefiesisieT cioco6 peBepCUPOBAHMSA NPH AUCTAaHIMOHHOM yrnpaBiaeHuu( F1=1)
3HavyeHue Hagnucek ITosicHeHue
0 noruKa 1 PeBepc focTuraeTcs 3aMblKaHMEM pa3MbIKaHUEM KJIEMM
F10 | ymp. peBepcom 6 1 7 KJ1IeMMHOU K0JIOJIKU X2 MJIaThl yIpaBJeHUs
3aMKHYTO€ COCTOsIHME KJIEMM 6 U 7 KJIEMMHOM KOJIOJKHU
1 JIOTHKA 2 miaThl X1 — BpallleHUe BIepe/Jl, 3aMKHYTO€e COCTOsSIHUE 6
Y 7 KJIeMMHOMU KOJIOAKH IJ1aThl X2 - BpallleHUe Ha3a/,
F11 IABH. IVCK BpeMs miaBHOro BbIXOJA HaNpsiXKEHUs Ha 33/laHHbIM ypoBeHb. /lMama3zoH 3HaYeHUU
-1y ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | m1aBH. BBIKI BpeMs mNJIaBHOrO CHWMKEHUs HaNpspKeHUs] [0 MUHMUMaJbHOTO 3HayeHus. /[luanasoH
' " | 3HaveHu#t pyHKumu ot 0 10 25 cek c marom 0,1 cek
F15 | mmkmnpesen MuHMMa/NbHOE 3HaUeHUe cUrHaja 3a/jaHus B %. /luanasod 3HayeHut ¢yukuuu ot 0% A0
P 100%, Ho He 60Jiee 3HaYeHus dyHkuuu F16. luckpetHocts 0,1%
F16 Bepx. pejen MakcuMasibHOe 3HaueHue CUTHasa 3ajiaHus B %. [Jluana3oH 3HayeHuil ¢yHkuuu ot 0% 10

100%, HO He MeHee 3HaYeHus1 ¢yHKuH F15. luckpetrHocts 0,1%
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CDYHKL[I/IH BKJ/IIOYae€T pPEeXHMbI CTa6I/IJII/ISaLlI/II/I HWJIK OrpaHHU4YE€HHA TOKa, HallpAXEeHHUA,
MOIIHOCTH

3HayeHHe Hapgnuch ITosicHeHUe
0 HeT Pe>XMMBbI OTpaHMYeHHUs] WU CTaOUIM3ALMU OTK/IUEHBI
1 orp la BKJIIOUEH peXUMM OrpaHUYeHHud TOKa
2 Crab Ia BkJII0YeH peKUM CTabUJIN3alluy TOKA
3 Orp Usa BkJII0O4YEH peKUM OrpaHHUYeHUs HaNpsHKeHUs
F17 pexIM 4 Ctab Us BrJII0YeH peKUM CTabMJIN3aluY Hanps>KeHus
5 Cr Ist orp Ust Bk/toyeH pexuM CTaOUIM3aLMU TOKA C OTpaHUYEHHEM
HanpsHKeHus
6 Cr Us orp Is BkiiloueH peXxuM CTabWIM3alUM  HaNpseKeHUda ¢
OTpaHHYeHUEM TOKaA
7 orp n BKJIIOUEH peXUM OorpaHUYeHHUs1 060pOTOB
8 cTab n BkJII04YeH peXXUM CTabU/IM3al i CKOPOCTH
9 crn orp Is BkitoyeH — pexuM  CTabUIM3aLUM  CKOPOCTH  C
OrpaHHYeHUEeM TOKa
dyHkuMa omnpefesseT CKOPOCTb W TOYHOCTb CTAaOWJIM3aLMU WM OrpaHUYEHUs [Jid
pexxumoB F17<8 v orpanuyeHue Toka g F17=9
0 odeHb MejjieHHasa | CaMasa MeJjleHHas
F18 | crabuiuzanus 1 MeJiJIeHHas MepsieHHas cTabuiM3anus, BbICOKAask TOUHOCTD
2 cpefHsas CpepHsad cTabuansanus, cpefHsisi TOYHOCTb
3 6bIcTpas BricTpast cTabu/aM3anus, HU3Kasg TOYHOCTb
4 oueHb 6bicTpasg | Camag GbICTpas
F19 u. npejgen U OnpepensieT MUHUMa/IbHOE 3HaYeHHe HaNpsXKeHUs1 Ha Harpy3Ke B peKHMe CTabuIu3anuu
HanpshkeHus. 3HayeHHe QYHKIMM He MOKeT NPeBbICUTh 3HayeHHe GyHKUMH F20
OnpenenseT MakCMMasJbHOe 3HaueHHWe HalpshKeHHWs Ha Harpyske B pexuMme
F20 B.nipeAen U | cTabuiv3anuyd HanpsbkeHUs. 3HadeHHe QYHKLMHA He MOXeT ObITb MeHbllle 3HayeHUs
¢yHknuu F19
F21 u. npegen | OnpezensieT MMHMMa/IbHOE 3HaueHUe TOKAa B Harpyske B peXUMe CTaOW/IM3alyM{ TOKa.
3HaueHUe QYHKIIMK He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22
OnpefenseT MakcUMaJbHOe 3HAaYyeHHe TOKAa B Harpy3ke B peXXHMe CTabW/IM3alUu TOKa.
F22 B. ipege | 3HavyeHre QYHKIIMM He MOXKET IPEeBbICUTh HOMUHA/IbHBIN TOK BBINIPSAMHUTEJIIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs GyHKuuu F21
dyHKIHMA onpefesseT NOAKIYEH JIU TaX0reHepaTop
3HaueHHe Hagnuchb [TosicHeHue
CoobuiaeT cucTeMe  ynpaBJeHUsT O  HaJU4UHU
F23 | Taxoremeparop 0 BKJIIOYEH TaxoreHepartopa. Ha pgucnieil BBIBOOUTCA UHIHMKALUA
060pOTOB BaJia IBUraTe s
CoobuiaeT cucTeMe ynpaBjeHUss 006 OTCYTCTBUe
1 OTKJIIOYEH TaxoreHepaTtopa. Ha gucnsee oTcyTcTByeT UHJWUKaLUSA
060pOTOB BaJia IBUraTe s
F24 mv/o6 3amaet BesmunHy MB/06 TaxoreHepartopa. JTa BE/IMYMHA WMCIOJIb3YETCA AU pacieTa
BeJIMYMHbI 060POTOB B MUH BaJla JBUraTeJisl ¥ NOC/AeAyOLel ee HHAMKALMY Ha JUCILIee
@dyHK1LHMA onpefessieT CIocob TOPMOXKEHUS
0 HeT TOPMOXKEeHHUE OTCYTCTBYET
TOpMOXXKeHUe MpPOTHBOBKJ/IKOYEeHHEM( peBepcoM) B
1 npoTHBOBKL T TedyeHUue BpeMEHH TToUpM( F26) myTeM MOAATH
HanpsXKeHusi O06paTHOH TNOJIIPHOCTH  BeJUYUHOU
F25 | TopmoxeHue UtopMm( F27), yacToTa BpallleHHs] He KOHTPOJIUPYeTCcs
TOpMOKeHHe NMPOTUBOBK/IOYEHUEM( peBepcoM) NyTeM
2 HpOTHBOBKIL. N nojavyu HaNpsKeHus obpaTHOM HOJIAPHOCTH

BesinuuHoil UtopMm( F27); TopMoxkeHUe 3aKaHUMBaETCs
1ocJie JOCTHXKEHUs1 CKOPOCTH BesinuUHbI oTceuku( F38)

3 AWUHAMHW4Y€eCKOoe T AWUHaAMHW4Y€EeCKOoe TOPMOXEHHE - MNOAKJ/IIOYEHH e
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TOPMO3HOTO pe3UCTOpa K 06MOTKaM SIKOpsSl B TeueHHe
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He

KOHTPOJIUPYETCS
JUHAMUYECKOEe  TOPMOXXeHHe -  MOAK/IIYEeHHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  SIKOpS);
4 JUHAMHUYECKOe N
TOPMOXXeHHEe 3aKaHYMBaeTCAd TOCJe JIOCTKEHUS

CKOPOCTH BeJIMYMHBI oTcedkH( F38)

F26

Ttopm

OyHKUMA ompefesiseT BpeMs TOPMOXXEHHS 3JIEKTpoJBUraTesis. /[Mama3oH 3HauYeHUH
¢yHknuu 0..25 cekyH ¢ marom 1 cek

F27

UtopMm

OnpezensieT BeJIUMYUHY HaNpsDKEHUs, [0JABaeMOro K OOMOTKe sKOpsl BO BpeMs
TOPMOXKEHHUS B OTHOCUTENbHBIX eIMHUIAX. /luana3oH 3HaueHu ¢pyukiuu 0..50%

F28

IHoM a1

OHpe,Z[EJIHeT 3HAa4Y€HHE€ HOMHWHAJIBHOI'O TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpOABHUTIATEJIA, IIPHU
IMPpEeBbINIEHHWE KOTOPOI'0o 3dl1IyCKAE€TCA MAKCHUMAJIbHO-TOKOBAA 3allIUTA OT IEPETrPY3KHU

F31

H. Ipeaean

OHpeﬂeJIHET HUXHIOK TrpaHULy [AHalla30Ha peryjupoBaHUA CKOPOCTH B PpeXHUMax
CTa6I/IJII/IBaI_lI/II/I CKOpPOCTH

F32

B. IIpeaeJs n

OnpenessieT BepXHIOI TpaHMILy JHana3oHa peryJdpoBaHUsl CKOPOCTH B peXHMax
CTabMIM3aLUM CKOPOCTM M MaKCHMaJIbHYH BeJHWYHMHY OOOpOTOB [ pexuma
orpaHu4eHust 06opotoB( F17=7) U cTabuJn3alny CKOPOCTH

F33

HOM. 060POThI

3a/laeT BeJIMYMHY HOMUHAJIbHBIX 060pOTOB JiBUraTessA oT 25 g0 6250 06/MuH. OyHK1IMSA
He BJIMSIET Ha MPOLECC PeryJIUpOBaHUs CKOPOCTH; ee BeJUYMHA UCII0/Ib3YeTCs B KayecTBe
HOMMHaJIbHBIX 060p0TOB NHOM /1J151 JIaThl aHAJIOTOBOT'0 BbIBOJIA

F34

k030 . I1

dyHKuMA 33jaeT 3HaYeHHe Ko3adPuIMeHTa NMPONOPLHUOHATBHOCTH OOpPAaTHOM CBSA3U OT
TaxoreHepatopa Kn pgaa pexuma crabunusanuu ckopoctd F17=8. Benuuunna Kn
ycTaHaBJuBaeTcs B npefeax oT 1 g0 80; yame ucnonb3yrwtcsa 3HadyeHus 10..40

F36

Ra + Rkab

3a/laeT cyMMapHOe CONMPOTHUBJIEHHE LIeNH 0OMOTKHU SKOPS U KabeJbHOU JIMHUU OT
peryjsTopa [0 JABUratesisa. IJTa BeJWYMHA HCIOJIb3YeTCd B  peXUMax
CTaOW/IM3alMU WM OrpaHWYeHUs HanpspkeHuss U g pacyeTa NaJieHUs
HanpsPKeHUs1 Ha aKTUBHBIX CONPOTHUBJEHHS C Iesbio IR KoMmeHcanuud 3TOro
nageHus. U3mensetcs c marom 0,01 Om ot 0 10 2,50 OMm( 250 = 2,5 Om)

F37

AOTOPMOXKEHHE

DyHKIMA BKJIIOYAET JOTOPMOMKEHHE IMOCJe OKOHYAHWS OCHOBHOTO I[MKJIA TOPMOKEHHUSI
npotuBkatodeHneM( F25=1 uam F25=2) - mi1aBHOe CHM)XeHHEe HaNpPSDKEHUS A0 HyJS B
TeueHue 0,5 CEKyH/

3HavyeHue

Hagnuchb

[TosscHeHue

0

BKJI

[[OTOpMO)KGHI/Ie BKJIFOYEHO

1

OTKJI

,[lOTOpMO)KeHI/Ie OTKJIOYEHO

F38

n OTCE4YKH

OmnpezesisieT BeJWYUHY 3HadyeHHsT 060poToB oTcedkn oT 50 go 500 o06/MuH, mocie
JIOCTHXKEeHHS KOTOPBIX 3aKaHYUBaeTCs UK TopMoxkeHus ( mpy F25=2 unu F25=4)

F40

CHUT'HaJI TaxX0

OnpegensieT MaKCUMasIbHbIM ypOBEHb BBIXOJHOTO CUTHajlia C TaxoreHepaTopa.
Besnunny 0..30 B pekoMeHAyeTcs yCTaHABJIUBATD [IJI1 HU3KUX YPOBHEHN CUTHaJIa C
11eJIbI0 MOBBIIIEHUS TOYHOCTH U3MEPEHUS CKOPOCTHU

3HaueHUe Hagnucob [TosicHeHue

0 0.250 B gazl(ggll\éaﬂbell/I YPOBEHbL CHUI'HaJIa C TaxoreHepaTopa

MaKCHMaJIbHbIN YPOBEHb CHI'HaJla C TaxoreHepaTopa

1 0.30B 0.30 B

F42

k030 d. U

3alaeT MHTerpasibHbli Ko3dduuueHT ctabuauszanuu ckopoctd ot 0 go 100,
MCI0J1b3YeTCsl AJ1s1 HOBbILIEHUS] TOYHOCTH CTAOU/IM3aLMU CKOPOCTH

F43

aeabTa U

3azaeT pa3HULY MexX/y 3alaHHOM N3 U peaJIbHOM CKOPOCTBIO N /11 UHTerpaJbHOU
coctaBJsswiiel. Heo6xoaquMo 4To6b! JlesibTa M 6bly1a MeHbllle, 4eM pa3HOCTh N3-n
pu paboTe Ha X0JIOCTOM XOAY.

F44

k030 d. /]

3amaer auddepenHuuanbHbii ko3dpounuent ot 0 mo 100, wucnosb3yeTcs B
Iepexo/HbIX MpolieccaXx JJisi yMeHbLIEHHWs CKAuYKOB CKOPOCTHU BpalleHHs NpHU

32




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

pPEe3KUX U3MeHEeHUAX Harpy3KHu Ha BaJsly ABUTaTeIs

3aj/jaeT Auana3oH i YCI0OBHO-HOPMAJIbHO JIMaNa3oHa CKOpOCcTH oT n3-F45 g0 n3,

FAS nensTa /] rje n3 - CKOPOCThb 3ajJlaHusl, B TMmpenesax KoToporo juddepeHIipalibHas
COCTaBJIAWOIIASA He aKTHBHA. BeaunuuHa genbrta /[l Jo/KHA ObITh 06OJIbllE, YeM
cTaTUYecKas ourbKa n3-n, U3MepeHHas Ha X0JIOCTOM XO4Y
@OyHKIUA BKJIKYAET W OTKIKYAaeT KOHTPOJIb OTCYTCTBUS WM “cavnaHus paz”

F92 | KoHTpob bas 3HavyeHue Hagnuce ITosicHeHue
0 BKJI 3anuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJIIo4YeHa
BrkyloyaeT WM OTKJIOYAaeT 3alluTy OT MOTepU TMoJisd Bo30yxJeHUs. ToJabKo A
BBINPSIMUTEJISI IUTAHUSI 0OMOTKH SIKOPS

F93 | 3amura B0o36. | 3HauyeHUe Hapnuch

0 BKJI 3anuTa BKAKYEeHa
1 OTKIJI 3anuTa OTKJII0oYeHa
OnpepensieT cnocob M3MepeHHUs TOKA 0OMOTKHU sikops s
3HavyeHue Hagnuceh [TosicHeHue
0 ——— }"01{ O6MOTI§I/I "HKOpH paBe:{ NOJIyCYMMe HU3MepeHUui
J1I0coBoro” 1 "MuHycoBoro” gaT4ukoB Isg = (I+ ul-)/2
F94 | WUsmepeHue | Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSAM TJIHCOBOro”
1 JaT4YukK [+
JaTyuka la=I+
Tok 06MOTKH SKOPSI paBeH NMOKa3aHUAM "MHHYCOBOTro”
2 JaT4uK -
Jatyuka Iag=1-
3 HET Tok 06MOTKHU sIKOpsI paBeH HyJIo, I =0
BrkiitoyaeT UM OTKJ/OYAET 3alllUTY OT NOTEePU U3MEepeHUs1 HaNpsKeHUs1 0OMOTKHU SIKOpS
Usa
F95 3amuTa Uga 3HayeHUe Hapnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKIJI 3anuTa OTKJIIoYeHa
@OyHKIMA HacTpauBaeT WM OTKJIHYaeT 3allUTy OT IOTepHU HU3MepeHUs 000POTOB
JaBuraTeJisi( 06pbIB TaXoreHepaTopa).
3HavyeHue Hagnuceh [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>15% mnocJie 0KOHYaHHUS NJIABHOTO NyCKa
F96 3amuTan
1 250 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzan>25% nmocsie oKOHYaHMs JIABHOTO MycKa
2 350 3amuTa cpabaTreiBaeT, ecad n<100 06/MuUH npuU
Uzazn>35% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
3 OTKIJI 3anuTa OTKJIIoYeHa

F97 | maaBHbIii X0 OrpaHv4YMBaeT yCKOPEHUE, PeryavMpyeT MJIaBHOCTb H3MEHEHUS CKOPOCTH BpallleHUs OT
HeorpanudeHHoro( F97=0) no ouenb MmegieHHoro(F97=10)

F98 | 3aBoj. HacTp.

[losicHeHuUe
3HaueHUss BCeX MPOrpaMMHUPYeEMbIX (QYHKIUN He
H3MeHseTCs
Bce nporpaMMupyemble byHKIIMU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaYeHHe 3Ha4YeHHe
F1 0 F27 20%
F2 1 F28 IHOM g
F3 0 F31 0
F4 1 F32 2500
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F5 2 F33 2500
F6 3 F34 20
F10 0 F36 0
F11 10 F37 0
F12 5 F38 120
F15 0 F40 0
F16 100 F42 0
F17 1 F43 50
F18 2 F44 0
F19 0 F45 100
F20 UHoM g F92 0
F21 0 F93 0
F22 [HOM 51 F94 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2
F26 3 cek F99 1
F27 20% F100 3
F28 IHOM 51
F99 | RS-485 azpec OnpepensieT afipec ycrporctBa B ceTu RS-485, 3Hauenus ot 1 0 247
OnpejiesisieT CKOPOCTb Nepeiauu JaHHbIX M0 ceTH RS-485
3HaueHHUe Haanuce
0 1200 6uTt/c
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/c
7 57600 6ut/c
8 76800 6uT/C
9 115200 6ut/C
F102 kls + OnpenensieT kK03pPULMEHT Nepejaun 0 TOKY MeXAY U3MEePEHHBIM 3HAYEHUEM CUTHAIA
F103 kls - C JlaTYMKa TOKa U MOKAa3aHWSIMHU TOKa Ha JucCIUiee Mo “mitocy” U “MUHYCYy’ SKOpPHOH
KkIB OOMOTKHM W TOKa BO36YXJeHHS COOTBETCTBEHHO. Ha mpeJnpusaATHU H3COTOBUTEJE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75
F107 kUB OmnpenensieT K03pOUUMEHT Mepesavu 1Mo HaNpsKeHUIo( 060poTaM ABUTATENIS) MEXAY
F107 | xUg Bnepes, | u3MepeHHbIM 3HAauyeHHWEeM U IOKa3aHUAMU Ha JIUCIJIee HANpsHKEeHHUsT BO36YKAeHUs,
F108 kUs Ha3az HaNpsKeHUs AKOpsS U 060pOTaMHU 3JIEKTPOJBUraTesisl JJ HalnpaBJeHUH BpalleHUR
F110 Kn BIepes BIEpe/, U Ha3a/i COOTBETCTBEHHO. Ha mpenpUsaTHN U3TOTOBUTEJIE OOBIYHO BbICTABJIEHO
F111 Kn Ha3a/ 3HaveHMe 6Jm3koe K 1,00. /lnana3on 3Havyenu ot 0,5 10 1,75

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeEe JaHHbIE /15 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-1 cTpoka BesiMuvHa 3ajawliero curHasa, Hanpumep, Us=27%,

U3=250B, I3 =66 A.
1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
F2 - curnan ynp.

[IporpamMupoBaHue
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2-51 CTpOKa 3Ha4YeHHe PYHKUMHU U KPAaTKOeE MOsiICHEHUE

1-5 cTpoka BesimunHa 3a/jal01ero CUrHaua

2-1 CcTpoKa BesiunHa TOKa HArpysku OOMOTOK SKOps H
BO30YX/EeHUs, BBbIXOJHble HaNpsHKeHWs O0OMOTOK dKOps MU
BO30YXK/JeHUs], TeMIlepaTypa pajuaTopa, Hanpumep, [9=45 A, Irms
50 A, Ua=100 B, Us=220 B, Is=3 A, Tp=45 C.

[1 - mocTossHHas cocTaBjsLAg TOKa OOMOTKUA skKops, Irms -
cpeAHeKBaZpaTU4Hasl COCTABJIAIOIAsA, 3KBUBaJIeHTHAs IOCTOSTHHOM U
nlepeMeHHOH COCTaBJISAIOIIEN TOKa 0OMOTKHU SIKOPS.

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

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HavaeT (UKCALHIO
TeKyllero napaMmerpa. [Ipu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

PaboTa

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

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAaHEHUS

Haanucek Ha IlossicHeHHue
WHAUKATOpe

N Ommo6Ku

YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH

Bo3MoxHasg npu4YMHA JencTBus

HanmeeHI/Ie Ha npeo6pa303aTeJIb y66ﬂI/ITbCH B MNOAKJ/JIFOYEHHUH
He IIoJaHOo HallpA»XKeHUH, NpaBHUJIBHOCTHU
MNOAKJIOYEHHA

Om2 HeT CUJIOBOH ceTH!

C/JIMIIKOM HHU3KO0e HalpshKeHHe Y6eauThcs, 4TO HANPSPKeHHE B CETU
ooJsibiie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEMBbl  yIpaBJeHHWs  WJM [pPOBajJ  CHJOBOTO  HaNpsKEHUS
JUINTEJBLHOCThI0O  6GoJjiee  2-X  cekyHJ. JlanbHellllee TOBeJleHUE
npeo6palzoBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTBL”; ecyu
F3=1, To npeo6pa3oBaTeyib BOHJIET B peXxuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgb! “Ctomn”

poBaJ

Ow3
HanpsxkeHus!

Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHas npuYnHa JenicTBUs

HencnpaBeH BEHTUJIATOP Y6e,LII/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHJIATOPA

BaCOpeHbI BEHTHJIALLMOHHDbIE HpO‘{I/ICTI/IT]) BEHTUJIALIMOHHBIE

Ow4 neperpesn!
YKaJII03U »KaJII03U OT IBLJIU U Mycopa

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HET CBA3U MEXAY

[lnatel A2 1 A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Ow5 iaTamu! ZApyT C pYyTrOM JaHHBIMHU pa3beMbl, eCJIM OLIMOKa He ucye3aeT
— OTHPABUTBb B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZe | [Ipo3BOHUTL BBIXOJ,
npeo6pasoBaTeis npeo6pa3oBaTesisl HAa HaJU4HUe
ow?7 KopoTkoe Mex(da3HOro KOpOTKOIro
m 3aMblKaHue! 3aMbIKaHHUA U 3aMbIKaHHA Ha 3eMJII0
C60# HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa Harpysku YMeHbUIUTD BBIXOHOE
IpeBbIlIaeT HOMHMHAJBHBIM TOK | Halps»KeHHe; yMEeHbUIUTb HArPy3Ky
ow10 Meperpyska npeobpasoBaTeJis UJIN Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIeKTpPOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHsAA HEHCIIPaBHOCTh OTnpaBUTb B peMOHT
[loBpexaeHnue neney | [IpoBepuThs UCIPaBHOCTSD Lienel
H BO30VXK/leHHUsI BO30YK/leHUsI
Om11 Bosg;;:él:nﬂ HeBepHoe nporpaMMupoBaHue | OTKOPPEKTUPOBATh 3HAYEeHUs
HaCcTpoeK bYHKIMH, OTBeYaloLuX 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
Ow 12 Heucrpabet pasa 6oJbllle IPyTroro HeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4YMK ToKa Ia
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMeHHUTbD ero
HeucnpaBHoCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Om 13 HeT u3Mepenus Ua | usMmepenus Ug IpPOBEPUTH pa3beM B IJIATe
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepeHUH,
Om 14 HEeT U3MEepEeHUs n [IPOBEPUTH Pa3beM B IljIaTe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPpUHUMAaET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUuHaA

JencrBusa

KomaHnpga “Pa6ora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTH MOCTyIJIEHWE KOMaH/bI
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eaUThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

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

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

3HayeHHe CUTrHaJa 3d/JldHUA HE U3BMEHAETCA UJIK paBHO 0

Bo3MoxHasg npu4MHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJIDYEHHE

1[ened ynpasJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOT0 nepeMeHHOr0
pe3ucTopa, BHYTpEHHsIS

OTnpaBUTh B PEMOHT
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HEHUCIIPAaBHOCTb |

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

BxirounTth aBTOMaT QF2,
MpPOBEPUTh HaJUUUe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIlOUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe mpeobpa3oBaTesib NEPUOJUYECKU “3aBHcaeT’, JJaHHble Ha
MH/JMKaTope OOHOBJAITCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KHasi npyuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpadpom
COZIepXKUT MHOTO noMex; | HaIMuMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHHS JIPYroro
o6opymoBaHUs (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn60ok

HpI/I nogade  HallpAXXe€HHUd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHga “Pabora” He 1mojaHa,
npeo6pa3oBaTe/ib HAXOIUTCS B pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,LII/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

A) KOHTpPOJIb KpemnJieHus;

10. TexHn4ecKoe 06C/IyKMBaHUE
10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa
B IIECTb MeCsLeB U BK/IOYaeT B Ceb:

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeIMHEHUH, TOATAYXKA BUHTOBBIX COe/JUHEHUH;
B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;
/1) KOHTpOJIb TEMIIEPATYPHOI'O peXuMa.

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

11 MapkupoBKa npeoopa3oBaTe i

37




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

[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12 YnakoBKa npeo6pa3oBaTeJis
12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN
ALUK.
13 TpaHcnnopTHpOBaHMe U XpaHEHUE

13.1 llpeo6pasoBaTesib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KapTOHHBIX KOpOOKaX WJIU
JlepeBAHHBIX AIMKaX [IPU C1eAYIOLUX YCI0BUAX:

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

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

Bo3ayx B moMelleHUHU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJIoYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

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

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

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPC-PB-TS-460-220-A.....cccoi it 1wT
PYyKOBOZCTBO MO 3KCIIYATALMHU .eeerunerernrreernnreerssseennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
0201 0 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

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

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

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

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

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

15.5 B ciyyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3MepPbl
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Ta6suna b1 'abapuTHbIE U IPUCOEIUHUTEIbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-PB-TA-460-220-A-40-13 560 | 602 | 638 840 790 194 Bositet M12 39
TPC-PB-TA-460-220-A-80-13 560 | 602 | 638 840 790 194 Bositet M12 42

TPC-PB-T{-460-220-A-125-13 | 560 | 602 | 638 840 790 194 Bositet M12 45
TPC-PB-T-460-220-A-160-13 | 560 | 602 | 638 840 790 194 Bositet M12 46
TPC-PB-T-460-220-A-200-13 | 560 | 602 | 638 840 790 194 Bositet M12 50
TPC-PB-T-460-220-A-250-22 | 660 | 702 | 738 940 890 222 Bositet M12 67
TPC-PB-T-460-220-A-315-22 | 660 | 702 | 738 940 890 222 Bositet M12 72
TPC-PB-T-460-220-A-400-22 | 760 | 802 | 838 | 1000 950 222 Bositet M12 85
TPC-PB-T{-460-220-A-500-35* | 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 96
TPC-PB-T{-460-220-A-630-35* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJsitet M12 100
TPC-PB-T{-460-220-A-800-50* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJsitet M12 105
TPC-PB-TA-460-220-A-1000-50 [llkad HanospHbIH 1600x800x400 135
TPC-PB-T-460-220-A-1250-50 [llkad HanospHBIN 1800x800x400 150
TPC-PB-T{-460-220-A-1600-50 llIkad HamosibHBIH 1800x800x400 160

TPC-PB-TA-460-220-A-2000-80 10 3apocy
TPC-PB-TA-460-220-A-2500-80 10 3apocy
TPC-PB-T{-460-220-A-3200-80 110 3anpocy
TPC-PB-T{-460-220-A-4000-80 110 3anpocy

* MOXeT ObITh U3roTOBJIeH B Kady 1320x800x300 MM P31
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