TUPpHUCTOPHBIN PETYJATOP CKOPOCTH
JIBUTATEJIA IOCTOAHHOTO TOKA
TPC-PB-TA-230-220

(Hanpsixkenre nuTaHus o6MoTKU sikops 0..230 B, HanpsikeHHWe NUTaHUsST 0OMOTKHU
BO30yxeHus peryaupyemoe 0...220 B, 6e3 BBogHOT0 aBTOMAaTa, peBepc
TUPUCTOPHBIH MO LieNU KOs )

PykoBo/ZCTBO
10 3KCIIyaTal U




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

LN R WNR

Copepxxanue

31T (1= 5 0 (=
3 B2 T 5 B2 L (2] 7 (P
TeXHUYEeCKHE XapAKTEPUCTUKHU M YCIOBHA IKCIITYATALMM «.rcuv vassessresus sessesssssassesssssns sassessssssss

YCTPOMCTBO Yl IPUHIMIT JE@HICTBH S cuvtussen cunaes sasarsssssnsses snses sanans sassnsses san ses sasans sassns ses snans saess
TPEOOBAHMS GEBOTIACHOCT M c.uvusuesssrsns sassasans sansns sassessnssas ans sasans sas sas ns sas ans sas sus ns sansns snans snssusss
IMOHTAMK HA OO BT cuuucunsersnssassns sassassns sassns sssns sus sassas sases sas sas a8 sas 55 588 004 200 008 68 228208 228 REEERE RERRS
TI@PBOE BKITHOUEHHE ... ucu vusursssseusses sunses sasans sasens ses ssses sas sns ses sus ses £us aex £2s 58 5e4 528 003 228 008 220008 RER ERE SR £RE

[IporpaMmMupoBaHME...
UHaMKanusa JaHHBIX HA ,cmcmlee

Bo3MoOXXHbIe HEUCIIPABHOCTH U cnocoﬁu 170, YCTpaHeHl/IH

TexHuuyeckoe oﬁcny;anaHne
MapKHUPOBKA IPEOOPABOBATEIIA curursrarerssesssarssarsns e susses sassns sassns ses susaes sassnssas snsaes sassnssas nses

YHAKOBKA TP EOOPABOBATE I uuuueusareusans e sassnses sassssns ses sassnssss sss sassns ses sas s ans sns saesss ssssss sus snas

TPaAHCIIOPTHPOBAHME M XPAHEHHME c.euevrusarssssnssessansrssassns sassns e sss nssas sns sns sns ses sas ns sas ns e snsass
KOMIT/TEKTHOCTD . aiu tscassnssas s sas ans snssns ns san snssn sns ns sas e sumans sus sns ns san anu sns n s waw ans sun nnsun wnw mns san nnn
TaPAHTHUIHBIC 00 A3ATEIBCTBA uruusursssscassss e sarssssns e sassss sessss sssns ses sassss ns sns sassns sessns sunans ses sas
IIpu103KeHUE A CXEMBI IOKITIOUEHMS curuurers casssssnsars sasssssns sns snsanans ns ssssss e nsssssns ans susssnsnsss
IIpusioxxeHue b FaGapUTHBIE M NPHCOEJMHUTE/IbHBIE PA3MEPD.uuisuicsssmssessassssssssnsns

NN

26

33
34
36
37
37
37
37
37
38
39



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

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 jajee no Tekcry “TPC-PB-T-230-220", “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.
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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-230-220

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..230 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Het

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 npaBo¥ CTOpPOHBI pa3MellleHa MaHe/b yNpaBJieHHWs U OpraHbl ynpaBJeHUs NHUTaHUEM
OOMOTKHM £KOps, CJeBa IIKada - MaHeJb yNpaBJeHHWS U OpraHbl yNpaBJieHUS NUTaHUEM
BO30Y K/ €HUSI.

Ha nnieBbIX NaHessIX pa3MellalTcs 3JeMeHThbl UHAUKAL WU U yIpaBJIeHHUs:

A) cBetoauoanl “Pabora”, "B” u "H”;

B) cBeToauon “ABapus”

B) Tym6ep “PaboTa”;

) Tym6siep "HanpaBsienue”

1) KU JKO-KpUCTAIMYECKUI UHIUKATOP;

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

K) 2 py4ku BCTpOEHHBIX IepEMEHHbIX Pe3UCTOPOB;

3) KHOIKa aBapUHNHOTO OCTAaHOBA.

BHyTpu 1mikada pa3MeniarTcs:
A) knemmHuKH XT1-XT4;

B) TupucTOpHbIE MOAYJIH;

B) paauaTophl OXJKAEHUS;
[) myaThl cucTEM ynpaBJIeHUS;
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/1) aBTOMaTHuyeckui BbikitoyaTeand QF1;

E) paTynku TOKa

K) BEHTUATOPHI OXJKAEHUS

Ha 6okoBo¥ naHesv mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kaudecTBe peryJUpymlollero 3JjieMeHTa B YCTPOWCTBE HCHOJIb3YIOTCd TUPUCTOPHBIE
MOAYJIM, KaXAblM H3 KOTOPBIX COAEPXUT MO JBa TUpUCTOpa. CHJIOBOe HampsiKeHUe
NoJAK/A4YaeTcd K kjJeMMHOM Kosoake XT1. Ha siMueBod mnaHesnu pasMelleHbl 3J1€MeHThI
WHJWKALMU ¥ yIIpaBJeHUs. BHelllHHe MPoBo/a U KabeJsu JJis1 NOAKJIIYEeHHUs HalpsHKeHUs CeTH,
HarpysKu W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HMKHeN cTopoHbl. llenu ynpaByieHUs U
CUTHAJ/IM3allMM MOAKJAKYAKTCA K KieMMHHKaM X1, X2 u X4 CcOOTBETCTBEHHO Ha IJaTax
yIpaBJieHUS.

PexkMMBbl pabOoTBhL.
[Ipeo6pasoBaTesb B J1I06O0M MOMEHT HAxOAUTCS B OJHOM H3 PEXHUMOB pabOThl. ITU
pPEeXUMBbI IepevuncieHbl B Tabaue 3.1.

Tab6siuna 3.1 PexxuMbl paboThl Npeobpa3oBaTelist

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpo#icTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPHU TNOCTYIJVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHHe CUTHAJIA 33IaHUS

B 3toT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJsAIOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHJUKaTOpe
oTOOpakaeTcsl TeKylllee 3HaUeHWe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” yCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B sToT pexxum [Ipeobpa3oBaTe/ib NepexXoJUT NPU PerucTpaLuy Kakou-
J160 aBapuHMHOM cUTyauuu. WMmy/bcbl yhnpaB/ieHUsT Ha CHUJIOBBIE
TUPUCTOPbl He MNOJAITCA. YCTPOWCTBO HE peardpyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locsie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuMHOW cuTyauuu [lpeobpa3oBaTesb  MOXKeET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCUMMOCTH OT BU/Ia aBApUIHOM CUTYallMU Y 3allpOrpaMMUPOBAHHBIX
HACTPOEK.

Ha uHaMKaTOpe oTo6paXkaeTcsl KOJ, OLIMOKH U MOSICHAOLAs HAJIUCh

PexxuM mnpenHasHaueH /i 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXKUM, HaZlo B pexxrMe “'0TOBHOCTb” HaXKaTb KHOIKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMNKy “Ilporp.” B mepBble 10 cekyHJ mnocie
N0/auu NUTAHUA [JJI CHUCTeMbl ynpaBjeHUs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYILEN MO/Jie/id peobpa3oBaTesis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBaHHS HEBO3MOXXEH U3
pexxuMoB “PaboTa” u “ABapus”.

“[IporpammupoBaHue”
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B mepBoi cTpoke HHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KonctpyktuBHo [Ipeo6pasoBaTesib BBINOJHEH B BHUJE MeTa/JINYeCKOTO HAaBECHOI'O WJIHU
HanoJsibHOro mkada. Ha mepejHell maHes M MMeEITCA OpraHbl YIpaBJeHUS U HWHJAUKALUHY,

nepevyucieHHble B TabuIe 3.2

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUMY Ipeobpa3oBaTesis

OpraH ynpasJjienus uiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexxume “Pabora”

CseTtoguon “B”

Wuaukauus HanpaBJeHuUs BpauleHus "Bnepen”

Csetoguon “H”

WHuKkalus HanpaBJeHUs BpauleHus "Hazazg”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobpaxkaeT

TeKyllyde JlaHHble, peXWUM pabOThbl, 3HAYeHUs

MHJMKATOP IPOrpaMMHUpYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojjauu kKoMaH/bl “PaboTa” B pydHOM pexume

Tym6sep “HanpaBiienue”

[l U3MeHeHMs HalpaBJIeHUS BpallleHUsl JBUraTesss B PYYHOM
pexume

KHonka “IIporp”

Jl1s1 BX0Jla/BbIX0/]a B PEXKUM IPOrpaMMHUPOBaHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMATb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesInyeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUiH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiKe
OTKJIt0YeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasznayeHue kjeMM kjaeMMHbIX kosoaok XT1-XT4, X1, X4 npuBefieHo B Tabaule 3.3.

KnemMHuble kostoaku X1 1 X4 pa3MelaroTcd Ha Ij1aTe yIpaBJeHUs.

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne Hasnauenue
KneMMHuK llenb
KJIEMMbI
XT1 1 A ®a3za A nurTaroniey cetu
XT1 2 B ®a3a B nurawmei cetu
XT1 3 C ®a3za C nuTarolien ceTn
XT2 1 +Us Jns coenuHeHus c 06MoTKo# sikopsi( Beixoa “nutoc”)
XT?2 2 -Usa Jlist coenHeHus ¢ 06MoTKoM sikops( Beixon “mMunyc”)
XT3 1 +UB st coeiMHeHMs C 06MOTKOM Bo36yxkaeHus1( Boixoz “nuroc”)
XT3 2 -UB Jlns coefuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixon “Munyc”)
XT4 1 Tr+ [ NoK/II0YeHUd TaxoreHepaTopa
XT4 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsxkenue 3 B 1 nogK/I04eHUs BHELLHEr0 IepeMeHHOr o
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pesucTopa
X1 2 Uynp | g nojgayu aHasorosoro curdaza 0.10 B
X1 3 lynp Jlnst nomauum aHasioroBoro curtana 0(4)..20 MmA
X1 4 Rymp /i1 NOAK/IIOYEeHHS CPe/IHETO BBIBO/Ia BHELIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O61mumii /1 aHAJIOTOBOTO CUTHAJIa ynpaBJeHUs!
X1 6 Ay Jl1d moja4y CUrHasia AMCTaHIMOHHOIO yIIpaBJIeHUs
X1 7 GND | O6muit
X2 6 B/H [l IUCTaHIIMOHHOTO U3MEHEHMS HaNlpaBJIEHUS BpallleHUsl
JBUTaTeJs
X2 7 GND | O6muit
X4 1 HP P1 HopmasnbHO-pa30oMKHYTbIM KOHTAKT 1-ro nporpaMMUpyeMoro
peJie
O6muii | 06Ul KOHTAKT 1-ro MporpaMMHpyeMoro peJie
X4 2 p1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTbIH KOHTAKT 1-ro NporpaMMHpyeMOro
pene
X4 4 HP P? HopmasnbHO-pa30oMKHYTbIN KOHTAKT 2-ro NIPpOrpaMMUPyEMOTro
peJie
O6wui | O6mMK KOHTAKT 2-T0 NPOrpaMMHUpPYyeMOro peJie
X4 5 Py
X4 6 H3 P2 HopMa/ibHO-3aMKHYTbIH KOHTAKT 2-IO IPOTrPpaMMHUPYyEMOTO
pene
X4 7 HP P3 HopMa/ibHO-pa3oMKHYTbIA KOHTAKT 3-T0 MPOrpaMMUPyeMOro
peJie
O6muit | O6LMH KOHTAKT 3-TO MIPOTPaMMUPYEMOTO peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHpPyeMOro

Pese 3, pasMellleHHOe Ha IJlaTe yNpaBJeHHUs BBIIPSAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/1eMiCTBOBAHO JJ15 [10JJa4M CUTHaJIa 6JIOKUPOBKU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.5 Boi6op crnoco6a noja4yy KoMaH/

C nomomprw ¢yHkuuu F1 3ajaeTcs BapuUaHT yHpaBJeHUs 3alMyCKOM - MeCTHOE,
JUCTAHIIMOHHOE Uau mo RS-485.

[Ipu BbIGOpe MecTHOTO ympaBieHus F1=0 komaHga paboTa NoAaeTCs IepeBOJOM
PYKOSITKM TyMmOJepa “Pa6ota” B mosiokeHue “Bki”, a HampaB/ieHHe BpallleHUs 33aJaeTcs
TyMmb6s1epom "HanpaBsieHnue”.

[Ipu BbIOOpE AMCTAaHIMOHHOTO ymnpaByieHHUs F1l=1 [JOMOJHUTENbHO HYXHO YYUTHIBATH
3HavyeHue pyHKuuu F10 "ynpaBsieHue peBepcom”:

Ecau F10=0, To komanga “Pabora” mopaeTcs myTeM 3aMblKaHUSI KJIeMM 6 U 7 KJIeMMHOH
KoJsioZKkU X1 Ha mJaTe ynpaBJ/ieHUs, 2 3aMbIKaHUEM WJIKM Pa3MblKaHUEM KJIEMM 6 U 7 KJIE€MMHOM
KOJIOJIKU X2 MeHsIeTCsl HallpaBJieHHe BpallleHUsl.

Ecau xe F10=1, To npu 3aMblKaHUU KJIeMM 6 U 7 KJIeMMHOW KoJsioaku X1 mopaetcsd
KoMaH/ia "PaboTa” ¥ HauMHaeTCs BpallleHWe BIepes, a IPY 3aMblKaHUM KJIeMM 6 U 7 KJIeMMHOHU
KoJ0AKHU X2 mojaeTcss KoMaHJa 'PaboTa” M HauuMHaeTcs BpauleHue Hasaja. Komanpe "Crom”
COOTBETCBYET PAa30MKHYTOE COCTOSIHUE KJIeMM 6 U 7 060UX KJeMMHbIX KooK X1 u X2 naThl
ynpaBJieHHUs.
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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:
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A

HanpaxeHwe ceTn

- T
Komanga "Pabota”

- T
BkixogHoe HanpsaxeHwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrPaAMMUPYEMOr0 peJie

Ha kyieMMHy10 K0J10AKY X4 mJIaThl yIpaBJeHUs BBINIPSMUTENS 0OMOTKHU SIKOPS1 BbIBE/|€HbI
KOHTAKTbI IPOrpaMMHpyeMbIx pejie. B 3aBucuUMOCTH OT 3HaYeHUs GYHKIUN F4-F6( cM. NyHKT
7) pejie MOTYT ObITb HEAKTUBHBIMU WUJIM BBINOJHATH QYHKIMUIO CUTHA/JM3aTOpa CAEAYIOLIUX
COOBITUH:

A) [Ipeo6pasoBaTe/ib HAXOAUTCSA B pexkuMe “'0OTOBHOCTD;

b) Ilpeobpa3oBaTesib HaX0AUTCS B pexxuMe “PaboTta”;

B) [Ipeo6pazoBaTesib HAXOAUTCS B pexkxuMe “ABapus”.

[) Jlunamuyeckoe TopMoxkeHHe. KOHTaKTbl pesie HUCHOJB3YIOTCH JJisi KOMMYyTaLUHU
CUJIOBOT'0 KOHTAKTOPA, NO/IKJII0YalIero TOpMO3HOM pe3ucTop K 0OMOTKe SIKOPSI.

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

Pese 3, pa3MellleHHOe Ha IJlaTe yNpaBJeHUs BBIIPSAMUTEJSI OOMOTKM BO30YKJeHus,
3a/1eMiICTBOBAHO JJ15 [10JJa4M CUTHaJIa 6JIOKUPOBKU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa W BBIK/JIIOYEHUS MO3BOJISIOT MPeSOTBPATUTH
CKAUYKHU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KUM HAabpocoM M COPOCOM HArpys3kKu, a TaKXkKe
YMEHBbIIUThb MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIIOYEHUS 33jlal0TCS B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nmyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 Hu>KHWY ¥ BepXHUU [IpeJieJibl DeryJIMPOBaHUSA

HwxHUA U BepxHUM IMpefesibl PeryJUpOBaHUS COOTBETCTBYIOT MHWHUMAJbHOMY H
MaKCMMaJlbHOMY 3HAY€HHUI0 YIPAaBJSIOIEr0 CATHasa. YCTaHOBKA 3TUX 3HAYE€HUM MO3BOJISIET
YCTAaHOBUTb T'PaHMUIbl [Halla30Ha, B KOTOPOM OyJeT BeCTHUCb PEryJUpOBaHHUE BbIXOJHOIO
HanpspKeHWsl B MpPOLEeHTaX OT HOMHUHaJbHOro. Eciy ycTaHOBUTH 3HayeHHeE [Ji HUKHErO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JiuanasoHe — OT HyJIsl 10 MAaKCMMaJIbHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

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

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OrPaHUYMUBATH MyCKOBble TOKM Ha YpOBHe He 00Jiblle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETC W OTKJ4YaeTcs M[porpaMMUpoBaHuMeM ycTraBku F17=1, a BeJHWYMHA
MaKCHMMaJIbHOTO TOKa 3aiaeTcs ycTraBkod F22( cM. myHKT 7).

B aTOM pexxrMe OorpaHUYMBAETCSl BeJIMUYMHA MOCTOSTHHOM COCTaBJsAOLIeN Toka skops s(
He cpeJlHEKBaZ[paTU4YHOe Irms).

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpS Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy ToKa — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuau3aly TOKa NIpU
CKauKe ceTeBOro HanpsbkeHus Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCA U OTKJ/IOYAETCHA NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

B sTOM pexxrMe cTabUIN3UPYyeTCsl BeJIMYMHA NOCTOSIHHOW cOCTaBJIsIoled Toka Akops Is(
He cpeJlHEKBaZpaTU4iHoOe Irms).

3.13 PexKUM OrpaHUYeHUs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANPSKEHUs, B KOTOPOM

CUCTeMa ylpaBJIeHUsl aBTOMAaTUYeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHEe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HayeHUe. DyHKIMA BK/IOYAETCS U OTKJIIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsi»KeHUs 3aZaeTca ycraBkor F20( cM. yHKT 7).

[l 6ojsiee TOYHOTO OTpaHUYEHHUs] HANpPSDKeHUs CAyKUT ¢yHkuuu F36, ¢ momouibpio
KOTOpOM 3a/laeTcs BeJIMYMHA aKTUBHOI'O CONPOTHUBJIEHUS KabeJIbHOU JIMHUU U OOMOTKH SIKOPS.
C nmnoMoupl0 3TUX JaHHBIX TNPOU3BOAUTCA BbIYMCJIE€HWE BeJUYUHbl HanpshkeHus IR
KOMIIeHCalUU MaleHUs] HanpsiKeHUs:

Ur =Irms *(Rk + Rsa), rae

Irms - cpejHeKBaJjpaTUYHOEe 3HAaueHHe TOKa, Rk+Rda - cymMMapHoe cOmpoTHBJIEHHE
KabeJIbHOM JIMHUM U 0OMOTKHU sikops. CHucTeMa ynpaBJeHUs PeryasiTopa BbIYUCISET BEJTUUUHY
UIR ¥ KOPPEKTUPYET BbIXOJHOE HANlpsXKEHUE C ee YYEeTOM.

3.14 PexxyM CTabuUJIM3allMM HaNpPsHKeHUs, CTabUAM3alusd CKOPOCcTU 1o ob6paTHoit I/IC
ABUTaTeJId

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJIeHUs aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBHe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>KUBATh HANPSHXKEHUE HA 0OMOTKe SIKOPS Ha 3aJJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpsikeHUs — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
cTabuJM3alMyd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMuMpoBaHueM ycTaBkd F17=4, a BeJMYMHAa MHHUMAJIBHOTO U MaKCHMMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

s 6osiee TOUHOM CTAOUIM3ALUN HANPSXKEHUsI HEOOXOAMMO BBECTU 3HaUYeHUEe QYHKIUU
F36, 3apatoiell cyMMapHOe CONPOTHB/IEHHE KabeJIbHOU JIMHUM OT pery/sTopa [0 ABUraTess U
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06MOTKHU sIKOps. iMest 3TU AaHHbIEe PETYJISATOP BbIYUCAsET 3HaYeHUe IR KoMIeHcauy najeHus
HanpspKEHUsT Ha aKTUBHBIX COMPOTHBJEeHUsAX. M3 Kypca a/1eKTpONpHBOAA HM3BECTHO, YTO
CKOPOCTb BpallleHUsl Bajla iBUraTeJisl BbIYUCASIeTCs:
n = (Usa - [a*Ra)/k,

rae Us - HanpsikeHHe HAa 0OMOTKe fIKops, Il — TOk 06MOTKHU sIKops, RA — conpoTrB/eHne
0OMOTKHU fIKOpS, K - KOHCTPYKTUBHBIN K03pdUIMeHT. U3 3TOro ypaBHeHHUS BHUJHO, YTO €CJIU
IPOU3BECTHM KOMIIEHCALUIO NaJleHUs] HANpsSDKeHUs HAa aKTUBHBIX CONPOTHUBJIEHUSX, TO €CThb
J100aBJISTh K K HallpsKEHUIO sIKops BeJUYUHY [9*R4, To dopmysia npuobpeTeT BUA:

n = Usa/k,
TO eCThb IPU 3aJaHHOM 3HayeHHUU Us yacToTa BpallleHUsl OCTaeTCs HEM3MEeHHOH, TaK Kak
KOHCTPYKTUBHbIA  Ko3¢oduuueHT Kk - BeJMYMHA TMOCTOSIHHAsA IS KOHKPETHOIO

3JIEKTPO/IBUTATEJIS.

Takum 06pa3oM, UCNOJIb3YSl PEKUM CTAOMJIM3alLMK HANpsHKeHUsl M 3a/aB BeJUuuHy F36,
TEOpeTUYEeCKH MOXHO CTabW/IM3UMpPOBATh YaCTOTy BpallleHUs BajJa TMpPU OTCYTCTBUH
TaxoreHepatopa. Tako# cmoco6 Ha3bIBalOT cTabuauzanued no obpatHoul 3/C pBuraress.
[IpakTUYecKH e TaKoH MeTo/ CTabuIn3alu UMeeT MeHblllee ObICTPOJeNCTBUE U TOYHOCTD 110
CpaBHEHUIO C METO/IOM CTAOMJIM3aAlMU 110 0OPAaTHOM CBSI3U OT TaXOTe€HEPATOpPa, HO MOXKET ObITh
BIIOJIHE IpHeMJIeM /IJ1 pABHOMEPHOM Harpy3KH, NoKasblBasg TOYHOCTb 1-5%.

3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeobpa3oBaTesib MOXKeT paboTaTh B pexUMe CTabUIM3alMU TOKA C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTU4YECKU H3MeHseT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbI TAaKMM 00pa3oM, 4YTOObl MOAJEpPKUBATb TOK
0OMOTKH SIKOpS Ha 33/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He J[OMycKas IpeBbllleHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/jaHUsi OTOOpaXkaeTcs B aMmmepax, Hanpumep I3 = 27 A.
DyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOIO U MaKCUMaJIbHOTO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, mMakcuMasibHasd
BeJIMUMHA HanpsikeHUs — GyHkuuend F19( cM. nyHKT 7).

B 3TOM pexxuMe CTabUIU3UPYyeTCsl BeJIMYUHA MOCTOSIHHOM COCTaBJsAOIIEN TOKa AKops Ls(
He cpefHekBajapaTuyHoe Irms). [Ilpy orpaHvYyeHUN HaNpsKEHUs YYUTHIBAETCS AKTUBHOE
conpoTuBJeHUs Ra + Rkabess, 3ajaBaemoe pyHKuuen F36.

3.16 PexuM cTabUIM3AIMY HAIPSKEHUS C OTPAaHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoXeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMa YIpaBJeHHWS aBTOMATUYECKU
VM3MeHsIeT YNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsbKeHWe Ha 0OMOTKe SKOpsl Ha 3aJlaHHOM YpPOBHE, OJIHOBPEMEHHO C 3TUM He JoMycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus 0ToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA TOKa — QyHKIMel F22( cMm. myHKT 7).

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

B 3TOoM pexuMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSSHHOM cocTaBJsiiolled Toka skops Is(
He cpeJlHEKBaZpaTU4YHOe Irms).

3.17 PexxyM orpaHUYeHHUsd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOPOM
cucTeMa ymnpaBJeHHsl aBTOMAaTHYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUEe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YACTOTa BpallleHHs BaJia He MpeBbICUJIA 33JlaHHOe 3HaYeHHe. DyHKIus
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BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BeJlMuMHa MaKCUMaJIbHOU
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aMU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXKeT paboTaTb B peXHWMe CTaOWJIM3alMM 4YacTOTbl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas gBurartessd. CUrHaul
3a/laHuS Ha AucIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=800 06/MuH. HxxHui
Y BEpXHUH IpeJies peryJIUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

151 npaBU/IbHOM PaboOThl M MHAWKALUY B peKMMaX CTaOMUIM3alUU CKOPOCTH HEOOXOJUMO:

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

- ¢yHkuuet F24 ycTaHOBUTb KOPpEKTHOe 3HaueHUe uyucia MB/06, COOTBeTCTByMOlEe
KOHKPETHOMY TaxOreHepaTopy;

- ¢ynkuuert F40 BbIOpaTh AuanasoH JJis CMrHasa c TaxoreHepartopa: 0.250 B( mo
yMmosyanuio) wian 0.30 B. [luanason 0.30 B pekoMmeHAyeTcsl ycTaHaBJIWBaThb [Jisi HU3KOTO
YPOBHs CUTHaJIa ¢ TaxoreHepaTtopa. CiefyeT y4ecTb, YTO BbIOpaB guana3oH 0..30 B, Hy»kHO 6bITb
yBEPEHHBIM, YTO CUTHa/ 00paTHOM cBsA3U He npeBbicUT 30 B, MHaye MpPoOU30iIET HAChIILEHUE
CUTHaJ/Ia U CUCTeMa yNpaBJIeHUs MOXeT BblaTbh MaKCUMaJIbHOe HallpsXKeHHWe Ha BbIXOJe, Iocjie
4ero BaJl BUraTeJis OJyYUT MaKCUMAJIbHYIO CKOPOCTb BpallleHHUS.

PexxuM cTabuin3aliud CKOpOCTHM BKJIo4aeTca  ¢yHkuueil F17( Hy»XHO yCTaHOBUTb
3HaueHHe paBHoe 8). B 3ToM pexume perysdaTop HU3MepseT CUTHaJ OOpPAaTHOM CBSA3SU IO
CKOpPOCTH OT TaxXxOTreHepaTopa M CpaBHUBAET C 3aJlaHMeM; IPY 3TOM BeJIMYMHA YIPaBJAIILET0
BO3/JIeMCTBUS Ha TUPHUCTOPBI BBIYMCIAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUUecKOH
CKOPOCTbIO( BEJIMYMHA PacCOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3PPULIMEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKkTH4ecKass CKOPOCTb OyJeT BCerja HEMHOIO MeHble
3a/IJaHHOM, MOTOMY UYTO Pa3HOCTb paccoryiacoBaHus( cTaTUdecKas OIIMOKA) He MOXKET ObITh
pPaBHOM HYJIIO.

KoadounueHnt nponopruoHanbHocTH Kn 3agaetca pynkuuent F34. Bearnuuna Kn 3agaetcs
B npejgesax oT 1 o 50, 3aBojckas yctaBka paBHa 10. Yem 6Gosbiie koadpdunuent Km, Tem
cTabuJibHee CKOPOCTb BpallleHUs U XKeCTye MeXaHH4YecKasl XapaKTepUCTHUKa 3JIeKTPOABUTaTe s,
[Ipu Kn=1 cTabuinsanus CKOpocTH NpaKTHUUYeCKH OTCYTCTBYeT, MeXxaHU4YecKasl XxapaKTepUCTHKa
MaKcuMaJibHO MdArkas. Haubosiee yacto ncnosb3yoT ko3pouuuent Ko B auanazone ot 10 go
30. YpesmepHo BbICOKMH K03dduuueHT Kn MoxxeT npuBeCcTH K HeCTabWJIbHOW paboTe
JIBATaTeIAl.

F34=20
F34=10

F34=5

F34=1

p M, H*M

Pucynok 3.3 MexaHuueckasi XapakTepHCTUKa B 3aBUCMOCTH OT Belnn4ynHA K03 duuuenta F34
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Tak ke g 3TOro pexuMa HMeeTCs BO3MOXHOCTb HACTPOMKHU WHTErpajJbHOU U
AnddepeHHaNTbHON COCTABJISIONIEN.

MHTerpasbHasa  cocTaBjdwllasg  NpeJjHasHadyeHa  JJid  [NOBBIIUEHUS  TOYHOCTHU
peryJiMpoBaHusi M KOMIIEHCAallUM Pa3HOCTH paccorsacoBaHud. /Jlnsg 3Toro umMeercsa [iBe
HacTpoulku: F42 - ko3dpoduuMeHT HHTerpasibHOM cocTaBasgwuied u F43 - penbra A
MHTErpajbHON  COCTaBJIAIOLIEH. Bennyuna pgenbta F43  onpepesnser  BeJUYUHY
paccorsiacoBaHusi( CTaTUYeCKyl0 OHIMOKY), K KOTOpPOM OYAeT CTPEMUTbCS YCTPOUCTBO,
HanpuMmep, 100 06/mMuH. Eciu ycTaHOBUTH 3TO 3HaueHUMe paBHOe HYJIIO, TO U BeJUYHHA
paccorsacoBaHus OyeT paBHOM HYJII0O U CKOPOCTb BpallleHUsl OyZeT CTpeMHUThCA K 3aJaHHOM.
BenuuuHa xe F42 6yneT onpefensiTb BpeMs, 3a KOTOpPOe YCTPOUCTBO OyJeT KOMIEHCUPOBATh
CTaTUYeCcKyl OIIMOKy, 4yeM 6osbwe F42, Tem 3TO0 OyAeT NpoucXoAUTb ObicTpee. I[lpu
HeO0OOCHOBAaHHO BbICOKOM 3HauyeHUU F42 MoxeT mosiBUTbCA KoJiebaTenbHOCThb. [lpu F42=0
WHTerpaJ/ibHas COCTaBJAIIAA HeaKTHBHA.

A

n, o6/MuH

» M, H*M

PucyHok 3.4 BausiHie UHTerpajbHOM COCTABJIAILEN HAa CTAOUIM3AIMI0 CKOPOCTH

JAuddepeHyyanbHas cocTaBasoLas NpeJHa3HavyeHa JJisl pe3Koro U3MeHeHUs BbIXOJHOTO
HanpsKeHUs YCTPOMCTBA NPU CKAaYKOOOpPAa3HOM M3MeHEHHUM Harpy3kKu Ha BaJly U CKOPOCTH
BpalleHuss ABuraTtesns. He pekoMeHJyeTcsd NOAKJAIOYATb 3Ty OGYHKIHMI0O 6e3 peasbHOU
HeoOxoaUMOCTH. PYHKIMS HacTparuBaeTcsa Koapodunuentamu F44 u F45. Beninuuna genbta F45
onpejiesisieT NPU KaKOM CHMKEHHMHU CKOPOCTM HauyHeT JelcTBoBaTbhb AuddepeHiyanbHas
cocraBJsswouas. Hanpumep, ecnu 3aano F45=100 06/MuH u ckopocTb 3aZaHus n3=500 06/MuH,
To AuddepeHnHaNbHasA COCTaBAAWLAA OyAeT aKTUBUPYeTCS TOJBKO MPU MpoBaje CKOPOCTH
Huke 3HayeHUs 500-100= 400 o6/mMuH. Eciu ke HA060pOT UAET pe3KUil cOpoc HAarpy3kd U
IO/ICKOK CKOPOCTH BpauleHUs, To AuddepeHIMasbHasi COCTABJAAKILAS PeE3KO yMeHbIIAET
BBIXO/IHO€ HamnpsikeHHe NMpU n>n3. COOTBETCTBEHHO B 3TOM IIpMMepe NPU CKOPOCTH N, paBHOE
500 06/MuH >n>400 06/MuH auddepeHHasbHAsA COCTaBJSAWIAS paboTaTb OHAa He OyJeT.
Koadounuent F45 onpefenseT pe3kocTb CKauka BbIXOJHOI'O HANpsKeHUs, 4eM KO3IPOUIMEHT
F45 Bblllle, TeM Y BbIXO/JHO€E HaNpsiXKeHHe pe3ye MeHsIeTcs.

dnsa  pevictBus auddepeHUUaNbHON COCTaBJSAOILEE HEOOXOJUMO YCTaHABJIMBAThb
IJIaBHOCTh XoAa ¢yHkuMio F97=0, uHaye N/JIaBHOCTM MHaye BbIXOJHOe HaNpsDKeHUe OyneM
MEHSATBhCS He CKauKOM, a MJIaBHO, YTO CUJIbHO CHWXKaeT 3QPeKTUBHOCTb 3TOU PyHKUUU. Takxke
JelctBue AuddepeHMaIbHON cocTaBaAwLEeN OyieT cabee BoIpaxeHo, ecau ctouT F18=0 nau
F18=1 -oyeHb MejJileHHO WJM MeJJIEHHO, YTO CBfI3aHO C 06oJiee MeJJIeHHbIM H3MepeHHeM
CKOPOCTH.
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B psape ciydyaeB MOXeT ObITb Lje1eCOOOpa3HbIM OrPAaHUYUTbL BbIXOJHOE HaINpsKeHHe
byHkuuel F16 /s npeoTBpalleHUsI Ype3MEPHbIX PbIBKOB U YCUJIUHM Ha BaJsly JBUTATEJIS.

A

n, o6/MuH

Tonbko nponopunoHansHas
cocTaBsnsoLas

MponopumroHanbHasi U MHTerpansHas
cocTaBnsoLwue

\ / /\ lMponopunoHanebHasa u
anddepeHumanbHasa cocTaBnsaoLmne

[MpornopunoHansHas, nHTerpansHas u
AndpdepeHymnansHasa coctasnsoLwme

Harpyska Ha
Bany

A B

» T, cek

Pucynok 3.5 XapakTep nepexoaHbIX IPOLECCOB MPHU Pa3InYHbIX HACTPONKAX
[Ipumep HacTpouku [IU/[-peryasTopa npuBeieH B MyHKTe 6.

3.18 PexxuM cTabUAM3aIMU CKOPOCTHU C OrpaHUYeHUEeM TOKa SKops

PexxuM BKJIIOYaeTCs yCTaHOBKOW ¢yHKuuer F17 3HaveHwuss, paBHoro 9. AHajorudeH
pPEXUMY CTabUIM3ALUK CKOPOCTU U HACTPAMBAETCS TeMH e PYHKUUAMU( CM. BbIlIe), HO MPHU
3TOM [IONOJIHUTE/IbHO OrPpaHUYHMBAET TOK OOMOTKH SIKOPSI B COOTBETCTBUU CO 3HAUEHHEM TOKa
ycTaBkH lycT, 3azilanHoro ¢yHkuuei F22. CkopocTbh orpaHuYeHUs1 TOKA peryaupyetcs GyHKIMen
F18( cM. cieayomuii NyHKT HUXeE).

Eciu Tok 06MoTKHU sikops [19<0,95 IycT, To ycTpoicTBO paboTaeT B pexkMMe CTabUIU3alux
CKOpPOCTHU. B ciiydae npeBbilieHHs] TOKa 0OMOTKU IKOpsA Ha 5% Bblllle 3HaYeHUd ycTaBku F22( Ia
> 1,05 IycT) ycTpoicTBO OyJeT CHWXKaTb BBIXOJHOE HaNpshKEeHWE U CKOPOCTb, CTPEMSCh K
3HavYeHU10 Toka sikops 0,95 Iyct < Ig < 1,05 Iyct. Ilpu cHmxeHuu Toka Ig9<0,95 lyct peryastop
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BHOBb MEePeXOJUT B PEXUM CTaOUJM3ALUM CKOPOCTH W IIJIaBHO YBEJWYHUBAET 4YacCTOTY
BpaueHus. [l1aBHOCTL HabOpa CKOPOCTH TakK e peryaupyetcs pyHkuuent F18.

B 3TOoM pexuMe orpaHUYMBaeTCs BeJIMYMHA MOCTOSHHOM cocTaBJsiiolied Toka sskops Is(
He cpeJiHEKBaJipaTU4yHOe Irms).

B aTomM pexume wuHTerpaibHasg F42 u pguddepenHnuanvHasg F44 cocraBasoiune
HeaKTHBHBI U He BJIMAIOT Ha IPOLeCChl peryJIMpOBaHUA CKOPOCTH.

3.19 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTAOUIU3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabUIM3alUH(
OorpaHuYeHMs) 3aZlaHHbIX BeJMYMH C noMouipio ¢yHkuuu F18. B pexumax crabuausaunuu
CKOpPOCTH ee 3Ha4yeHHue ompejesseT BpeMd peaKLMM Ha M3MeHeHHe ckopocTd. PyHkuusa F18,
MO>eT NIPUHUMAThb 3HAaYeHHUS:

- 0 - oueHb MejyeHHas. CKOpOCTb CTabUJIM3aLMU WM OTPpaHUYEHHUS] MaKCUMaJbHO
MeJJIeHHas, IpU 3TOM [JOCTUraeTc HaWboJibllasg TOYHOCTb CTaOW/IM3aluMU. TOYHOCTB
CTabW/IM3alMy HamnpshKeHUs WM ToKa — 1% OT HOMMHa/JIbHOTO HaINpsKeHUsl CeTH, BpeMs
CcTabuIN3al M1 NIPY CKayKe CeTeBOro HalpshKeHUs WK Harpys3ku Ha 10% - 5..7 cek;

- 1 - MmepsieHHasA. CKOpOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
IpyU 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUU. TOYHOCTb CTAOU/IM3ALUU
HanpsKeHUs WK TokKa — 1% OT HOMHHAJIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTaOM/IM3aluu NpU
CKayKe CeTeBOro HanpshkeHUs Uian Harpy3ku Ha 10% - 8..10 cek;

- 2 - cpegHsaa. CkoOpocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpejAHssA, NpPU 3ITOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3ALUM HANPSXKEHUA WU
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CEeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOT0
HaMnps>KeHUs1 UM Harpysku Ha 10% - 3.4 cek;

- 3 - obicTpas. CKOPOCTh CTaOUIN3ALMU UM OTPAaHUYEHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJId Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKEHUS CeTH, BpeMs CTAaOW/IM3allMy NPU CKayKe CeTeBOr0 HalpshKeHUs
uau Harpy3kd Ha 10% - 2.3 cek, BO3MOXXHO NepeperysjupoBaHue( KoJiebaHHS) BBIXOJHOU
BEJINYMHBI;

- 4 - oyeHb ObIcTpas. CKOPOCTb CTAOUIM3ALUN WM OTPAaHUYEHUsI ObICTpasi, IPU I3TOM
TOYHOCTb CTAOW/IM3aLUM HU3KasA. TOYHOCTb CTAbMUIM3alMU Halpsh>KeHUs WK Toka - 3-5% ot
HOMHMHAJIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOr0 HaIpsiKeHHs
uau Harpy3kd Ha 10% - 1.2 cek, BO3MOXXHO NepeperysjupoBaHue( KoJiebaHHS) BBIXOJAHOU
BEJINYHHBI.

3.20 TopMokeHHe ABUTATE]d

TopmoxkeHue [pBuratess 3ajgaetca ¢yHkuuamu F25, F26, F27, F37 u F38. Lukxa
TOPMOXKeHHS U300paKeH Ha pUCYHKe 3.3.

Jlis1 6oJiee GBLICTPOTO TOPMOXKEHHUSI HEOOXOAMMO YCTaHABJIUBAaTh MUHUMa/IbHOE 3HAaYeHUE
BpeMeHH OyHKIMM F12 nuiaBHOro ocraHoBa. JVIMTE/NbLHOCTh TOPMOXKeHHUsI orpaHuyeHa 25-30
CEKYyH/I BO BCEX pPeXXUMaX.

Cnoco6 TOpMOKeHHUs 3aBUCUT OT 3HaUYEeHHUs OT 3HaYeHUs1 yHKuuu F25:

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

- F25=1 - TopMoKeHHe NPOTUBOBK/IOYEHHUEM B PYHKIIMU CKOPOCTH, TO €CTh yTEM NOJa4yu
Ha OOMOTKY SIKOpSl HaIllpsDKeHUsl oTpulaTesbHOU mnojsspHocTy UtopM( 3ajaeTcss yHKUHEN
F27), koHTpo/1Mpys NpU 3TOM CKOPOCTh BpallleHHs BaJsia 10 CUTHaJ/ly OT TaxoreHepartopa. [locie
JIOCTU>KEHUSI CKOPOCTH BpallleHUs BeJMYHMHBbI N OTCe4YKH, omnpeensieMod ¢yHkuueid F38,
HanpsiKeHUe ¢ 00MOTKHU sikopsi cHuMaeTcs( ecau F37=1) uau njaaBHO yMeHbIIaeTCs [0 HYJS B
TeyeHue 0,5 cek( goTtopmoxkenue F37=0). Lluksa TopMoKeHHSI IPOTUBOBKJIIOUEHHMEM NTOKa3aH Ha
pucyHke 3.3
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N OTCEYKU

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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3.21 I1/1aBHOCTb 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.

3.22 3anuchb B IaMATb 3aBOJICKUX 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.

3.23 3a1uThl
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.

3.24 HacTpouku

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
ckopoctu cayxat ¢pyHkuuu F110 kn Bnepes u F111 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.

3.25 3anuch B 1aMATb 3aBOJICKUX 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.

3.26 Ucnosb30BaHve KHONKY “ABapuiiHOe OTK/A0YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsDKEHHEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HWKHOBEHWU BHEUITATHOW CUTYyallMM, CBSI3aHHOU C
yrpo30M KM3HU MepCcoHasIa WK TopYel UMyIecTBa.

KHomnka uMeeT GpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXXaTUU 3TOW KHONKH pas3pblBAaeTcCsd llellb BCIIOMOTATEJbHOTO MUTAHUS, IPU 3TOM
IJIAThI YIIPaBJIEHUSI 00eCTOYMBAKTCS U UMITYJIbChI YIIPAaBJIeHUSI HA THPUCTOPHI HE MOAAI0TC.

3.27 Yupassienue no uitepdericy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [To ymosdaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOCTaBKU. Ee He06X0MMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu nepBoHaua/bHOW MOCTaBKe IJaTa He Oblja 3aka3aHa, TO €e MOXHO JOKYIHUTb
OT/IEJIbHO.

Jnst ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKiuen F100;

B) [Ipu HE06XOJUMOCTH MoAABaTh KoMaHAy “PaboTa” ¥ U3MeHAThb 3HAaYEeHHE 3a/Jal0Lero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JokyMeHTalus o miate RS-485 u perucrpax
ModBus BbL10K€HA Ha caliTe MPOU3BOAUTEIS.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeo6pa3oBaTesib COOTBETCTBYET JeMUCTBYIOIUM TpeboBaHusaM “IlpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBuWsiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesei» U «llpaBui TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YeTCs ONACHOe JJI KU3HU HanpsbkeHUe. [Ipu
yCTaHOBKe INpeoOpasoBaTessi Ha OObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUU HEOOXOAMMO OTKJIIUUTH [Ipeobpa3oBaTesib U MOJKIIOYAEMbIE
yCTPOMCTBA OT CETH.
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4.3 He ponyckaeTcs nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acTh
mkada. 3anpeniaeTcs UCIOJIb30BaHUE NTPe06pa30BaTeisl B arpecCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloak/iro4veHUe, peryJjUpoBKa M TeXHUYECKoe O0O6C/ayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHCS TOJIBKO KBaTM(PULUUPOBAHHBIMU CHELUAJUCTAMH, H3YYUMBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

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

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

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

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

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

A) ycraHaBnBaTh [Ipeo6pa3oBaTesib Ha HETOPIOYYI0 TOBEPXHOCTH;

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

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

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

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

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

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

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

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

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60OT HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolMe JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KauecTBe TeCTOBOW Harpy3KH peKOMeHAYeTCs NOAKJIIOUYUTH JIaMIlbl HaKaJMBaHUS MOLHOCTbIO
100-150 Br;

B)y6eauTbcs B NMPaBUJIbBHOCTU NMOJK/IOYEHUS] BHEUIHUX Lielled MUTAaHUS W YIpaBJeHHs,
3a3eMJIeHHUS, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUs Ha BBIXOJIE;

be3 mnoAK/JIOYEHHOM HArpy3kd HEBO3MOXXHO CJeJaTh BBbIBOJ O MPaBWIbHOW WU
HelpaBUJIbHOW paboTe BbINIPSAMUTEJIA.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHesu mkada JO/KHbI KpaTKOBPEMEHHO 3aropeThCsl M MOracHyThb, Ha JUciyee B TedeHue 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCH
BEHTUJIATOPBl OXJaxJeHUsd. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “[oTOBHOCTBL” H
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBOM HArpyske peKOMeHAYeTCsl OTK/IIYHUTD 3aliUTy OT
NOTEepPU MOJsI BO3OYKAEHUs, [IJi1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHkuuu F93=1. [nsa
3TOro He06X0JUMO HakaTh KHONKYy "[Ip” /i BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOr/ja Ha AUCIJIee 0TOGpaXkaeTcsl IPUBETCTBUE U Ha3BaHUE TEKYLIed MOJEH.

Janee Ha JUCIUIesIX BBINPSIMUTENEH OTOOpPa3UThCA HAANUCh “[OTOBHOCTH” U TeKyllee
3HaueHHe CUTrHasa 3aaaHus( Hanpumep, U3=50% ).

[lepeBenuTe TymOJiep “PaboTa” BbIIPAMUTENS MUTAHHUS OOMOTKH BO30YXJAEHHUsS B
nosoxeHue “Bka1” U NPOKPYTUTE PYy4YKy IepeMeHHOro pe3UucTopa OT OJHOTO KpalHero
HOJIOKEHUSI 0 Jpyroro. Y6eauTecb NpPU 3TOM, YTO Ha IOJAKJIOYEHHOW Harpyske( Jjamme
HaKaJINBaHUs1) U3MeHsIeTCH Hallps>KeHue B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUSl.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTENS MUTAHUS OOMOTKHU
AKOps B noJiokeHWe “Bk1” ¥ MPOKPYTUTH PYyUKy epeMEHHOro pe3ucTopa OT OJHOT0 KpalHero
HOJIOXKEHUS [0 Jpyroro, yoeAuBIIWCh NPU 3TOM, UYTO Ha MOAK/IYEHHOW Harpyske( Jamie
HaKaJINBaHUs1) U3MEHSAETCS HapsXKeHUe B COOTBETCTBUE C CHTHAJIOM 3a/JaHUSI.

Jlanee pekoMeHAyeTCsl MOAK/INYUTbL 3JEKTPOABUIaTes]b M YCTAaHOBUTb KOPpPEKTHBIE
3HAYeHUs1 YCTAaBOK JJi 3allUTbl OT NMOTEpPU M0/ BO30YXKJeHHWS W aKTUBUPOBATb 3aLIUTY,
yctaHoBUB F93=0. [Ipu aTOM Ha Auciiee BhIIPSMUTENSI 0OMOTKH BO30YX/I€HUsI 0TOOPA3UThCS
Haanuch “[OTOBHOCTB”, a Ha AuCIJIee BbIIPSIMUTE/S MUTAHUS OOMOTKHU SIKOPS OTOOpPa3UTCs
Haganuch “Om 11 HeT mossi Bo36yxAeHUs!” MOCKOJIbKY Ha BBIXOJlE BbINPSAMUTEJSI MUTAHUSA
0OMOTKM BO30YXKJeHUs] HET HaNpsSKeHUs U NO03TOMY OH OJIOKMpyeT paboTy BBINPSAMUTEJS
NUTaHHUA OOMOTKH IKODSI.

[lepeBesuTe TymOJsiep “PaboTa” BbIIpAMUTENST MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosoxeHve “Bkan” M yBeJMYMBalTe BBIXOAHOe HanpsbkeHue. [IpM AOCTHMXKEHHWM BBIXOJHBIM
HanpsPKeHUEM U TOKOM BO30YyJeHHs 3HAaYeHUU, yCTaHOBJIeHHbIX QyHKuuaMu F19 u F21 y
BBINPSIMUTeEJISI NUTAHUS OOMOTKH BO30YXJeHHUs, cpabaTbiBaeT ero pese K3 Ha mnuate

25



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

yIpaBJieHHs], KOTOpoe pa3peuiaeT paboTy BbIIPSMUTESA MUTAaHUsS 0OMOTKHU SIKOPSI; Ha AUCILIee
BBINPSIMUTEJISI MUTAHUS OOMOTKHU SIKOPS TOXeE MOSIBJIsIeTCS HaANUCh “'OTOBHOCTD .

6.2 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe mnoJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHMJIACh NOJIAPHOCTb HANPSXKEHUS MUTAaHUA 0OMOTKH SKOPSI.

6.3 PaboTa B pexxuMax cTabU/IM3al U CKOPOCTH.

[lepes BKJIIOUEHUEM YCTPOMCTBA HEOOXOAMMO YO6eJUTbCA B TOM, 4YTO NOAK/IYEH
TaxoreHepaTop. [lossipHOCTh MOAKJIIOUEHUS TaxOoreHepaTopa He HMMeeT 3HayeHusd, "IJC” U
"MHUHYyC” TaxoreHepaTopa yCJOBHBI.

[Ipy mepBOM BKJIOYEHUH YCTAaHOBUThH 3HayeHue ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTb yHkyuen F24 yucio MmB/o6opoT A/151 UMelolerocst TaxoreHepaTopa.

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

[loce aToro 06ecTOYMTH [ABUraTesb, YCTAHOBUTb OJMH M3 PEXUMOB CTaOW/IM3aLUHU
cKopocTH, Hanpumep, F17=8 u onpo6oBaTh B paboTe.

6.4 PekomeHnganuu no Hactpoike [IU/l-peryastopa

['1aBHOE — He CTPEMUTCS BBICTaBUTh HEOOOCHOBAHHO 60JIbliIMe 3HaYeHUsA K03 PHUILIMEeHTOB
[TU/I-perynaropa.

A) HacTpoiika npomnopiyoHaJbHON cocTaBigwinei. [lo yMmonyanuio koadpouiueHt F34
paBeH 10, pekoMeH/lyeTcsl HAYUMHATh ONPOOOBaHUE peKHMMa CTAOWIM3ALUU CKOPOCTU C HETO.
CrnenyeT ob6paiaTh Ha pPaBHOMEPHOCTD BpallleHUs aJieKTpoaBUrartes. [Ipu oTcyTcTBUM OUEHUN
M HEPaBHOMEPHOCTH XOJla MOXXHO yBeJU4UBaThb Ko3pounueHT F34, mocreneHHO HaWAs TOT
npejiesi, IpyM KOTOPOM JBUTaTe/ib HAYUHAET paboTaTh HeycTol4yuBo. [locse Toro Kak npejen
HallJleH, peKoMeHJyeTcsl YyMeHbLUTb Ko3pouuueHT Ha 1/3 paa obecneyeHUsl HaAeKHOU
YCTOWMYMBOW paboThl. [Ipy 3TOM HYKHO 3aMeTUTh BEJUYHHY pPacCCOTacoBaHUs( CTaTHYECKOM
OIIMOKH) HA X0JIOCTOM X0y UM MUHUMaJIbHOW Harpyske:

dn xx=n3 - n,

rae dn - craThyeckas OlIMOKa Ha XOJIOCTOM XOJly, N3 — CKOPOCTb 3aJjlaHusl, N — TeKylas
cKopocThb BpauleHust. Hanpumep, n3 = 1100 06/muH, n=1000 06 /MuH, Toraa dn xx = 1100-1000
=100 06 /MHUH.

B) HacTpo¥Ka MHTerpajbHON cocTaBjswllell. HHTerpasbHas cocTanfwlas M03BOJSAET
NOBBICUTb TOYHOCTb PeryJMpOBaHUs, KOMIIEHCUPOBATh CTaTUYECKYI0 OIIMOKY, BO3HTKAIOILYIO
IpY NPONOPLMOHAJIBHOM peryJaupoBaHUuM. Heo6XoauWMO BbICTaBUTh 3HayeHUe JebThl F43,
MeHblIe 4eM dn XX, U3MepeHHOH B NpeAplAylleM NyHKTe. Hanpumep, B npuMepe Bbille dn Xx =
100 06 / MUH, NO3TOMY HYHO BbICTaBUTb 3HaueHUe MeHblie, Hanpumep, F43=50 06/MuH.
Bennuuny koadouunuenta F42 mnoabuparoT 3KCIepUMMeHTa/JbHO, HayuMHasd C He6OJbLIMX
3HayeHu# F42 = 10..15 u npu HeoOGXOAUMOCTH yBesauuuBas. Ecium Harpyska paBHOMepHass U
auddepeHuanbHas coctaBiaswomasi( cM. NyHKT B) ucnosib3oBaTbcd He OyZeT, TO MOXKHO
ycraHoBUTb F43 = 0, Torga peryjaTop GyAeT CTPeMUTbCH CPABHATb CKOPOCTb peasjbHYH CO
CKOPOCTBIO 3aJJaHHOU:

n =ns.

Ecniu puddepenHnyanbHasg cocTaBisoliasg OyJeT HCIOJb30BaThbCH, TO PEKOMEHAYeTCs

ycTaHaBJAMBaTh F43 X0Ts 661 HEMHOIO 60JIbllIE HYJIS.

B) HacTpoiika guddepeHMaibHON COCTABJAIOLIEN UMEET CMbICI JJisl pe3KO-NIepeEMEHHOMU
Harpy3skd. OHa MO3BOJISET YMEHBIIUTb CKAaYKU CKOPOCTH INpU pe3KoM Habpoce U cbpoce
Harpysku. HeobxofuMo ycTaHOBUTBH JenbTy F45 6osbuiyio, yeM dn XX, B HalleM NpHUMepe
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oosibiie yeM 100 06/MuH, HanpuMmep 150 06/MuH. 3TO OyJAeT O3HA4YaTh, YTO HNPU PE3KOM
CHM>KEHUU CKOpPOCTU HMXKe n=n3-F45=1100-150=950 06/MuH wuau npeBbilieHUd n3=1100
06/MMH NOAKJIIOUUTHCA B paboTy AuddepeHLMalbHasA COCTaBAdgLIasA. A B AMana3oHe CKOPOCTH
or 950 mo 1100 06/MuUH oHa paboTaTb He OyJAeT, 3TOT JAUANa30H CYUTAETCSA YCJIOBHO
HOPMaJIbHBIM, B KOTOPOM ee JleliCTBUe He TpebyeTcsl.

Bennuuny F44 cnepyeT noj6upaTh 3KCIIepUMEHTA/bHO, HAUMHAsA C HEOOIbUIMX BEeJUYHH.
CrnenyeT moHUMAaTh, YTO pe3yabTaT paboThl AuddepeHMaTbHON COCTABIAIOLIEN MOXKET ObITh
He BCer/ja CTabuJIbHbIM.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

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

F1 cnocob ynip.

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

7.2 Bo160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3mMeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOe 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vTCsd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.
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7.4 OYyHKIUMU U UX 3HAYEHMUSL.

[IporpamMmmupyemble QyHKIMK peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

®yH- | Hagnuce Ha | OnucaHue
KIUA | MHAUMKaTope
OmpegesisieT crnoco6 ymnpaBJeHHUs: KoMaHja “PaGora” mojgaeTci MeCTHO HJIH
JUCTAHIIMOHHO
3HaueHHe Hagnucob [TosicheHue
Komana “Pa6oTa” mojaeTcs nepeBoioM PyKOSITKU
0 TyMOJ1ep “ » “ »
F1 croco6 ymp. TyMOJiepa “PaboTa” B mosiokeHHe “BkJ
Komanga “Pabora” mnojaeTcs mnyTeM 3aMbIKaHUs

1 JUCTAHIIMOHHO KjeMM 6 H 7 KJIeMMHOH KoJiogku X1 1iaThbl

yIpaBJeHUs

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

OnpefesisieT CUTHaJ yIpaBJeHUs] BEIXOJAHBIM HaNpsXKeHUeM
3HaueHUe Hagnuch [TosicheHue
Curnas 33/JaHus U3MEHSIETCS HaXKaTHeM KHOIOK “>" 1
0 KHOIIKH ) an
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HANpsDKeHHE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HaNpsi>KeHUe
CurHas 3aJjlaHusi HU3MEHsIeTCd TOBOPOTOM PYYKHU
MepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JINIeBO!
1 BCTP.PE3UCTOP MaHeJH. [TosioxkeHHE “Mun” COOTBETCTBYET
MUHUMaJIbHON  BeJMYMHE 33/]JaHus, I0JI0KEHUE
F2 CUTHaJ yIp. “Makc” - MakcMMaJ/IbHOW BeJIMYMHe 33/JaHHUs.
Curnas 3a/laHus NoJjaeTcs BHEUIHUM HanpsikeHueM 0-
2 0.10B
10B
CurHasn 3afjlaHusi noJaeTcs TOKOM ymnpaJieHus 0-20
3 0.20 MmA
MA
CurHas 3afjaHusl MOJAEeTCs TOKOM ympaBJeHUs 4-20
4 4.20 MA
MA
CurHasn 3ajlaHUsl NOJAAETCA BHEIIHUM IepeMeHHbIM
5 BHeIIL. Pe3UCTOP PEe3UCTOpPOM. PekoMeHyeMoe 3HaueHUe
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJsi 3aJlaHus nojiaetcs no uatepdericy RS-485
OnpenensieT noBeZieHHe NMpeobGpa3oBaTesisi MOCJAe MPONAXKU HANpPsKEHUS] CHUJIOBOU CeTH
WJIM BCIIOMOTraTeJbHOT0 HaNpsiXkeHus B pexxuMe “Paborta”
3HaueHHe Hagnucek [TosicHeHue
Eciu npoBan HampspKeHUsl [AJWJCS MeHee 2 CeK -
BBIXOJIHOE HaIpsHKeHUWe CKavKOM BO3BpalllaeTcsl Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciu mpoBas HamnpsbkeHUs JJuicsd 0Gojiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin npoBan HamnpspKeHUsl [OJIMJICAd MeHee 2 CeK -
BBIXOJIHOE HaIpsHKeHHWe CKAadKOM BO3BpalllaeTcsl Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu npoBasn HampspkeHUs Jjuiicsa 6GoJjiee 2 cek -
aBTOMAaTHYECKUH Mepe3anyCcK He MIPOUCXOAUT; 4YTOObI
nepeidtTd B pexuM “PaboTa” HyHO MOJaThb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjoBUe cpabaThiBaHUs 1-ro IpOrpaMMUPYEMOro peJjie
F4 1-e pesie 3HayeHUe Hapnuce [losicHeHne
0 OTKJIKOYEHO Pejie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
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CpabGaTbiBaHHEe peJjie NPOUCKXOAUT MpHU Iepexosie B

1 curdHazn 'OTOB « »
pexxuM “'oTOBHOCTB
2 cnrtan PAEOTA CpabaTbiBaHUE peJjie TPOUCXOAUT TMpPU TMepexojie B
pexxuM “Pabora”
CpabaTpiBaHME peJie MPOUCXOJUT NPU IMepexosie B
3 curHaja ABAPUS oM “ABapus”
p p
CpabaTbiBaHUEe peJsie TMPOUCXOAUT TMpPU TMepexojie B
4 JUH. TOPM. JAUHAMHUYeCKoe TopMokeHHe( [/ BBIIPSMHUTEJS
MUTAaHUSI 0OMOTKH SIKOPsi)
OnpefesisieT ycj0BHe cpabaThlBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJsie
3HaueHHe Hagnucek [TosicheHue
0 OTKJIIDYEHO PeJsie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
1 curtan TOTOB CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexosie B
pexxuM “I'oToBHOCTB”
5 CpabaTbiBaHUE peJjie TNPOUCXOAUT TMpPU TMepexojie B
F 2-e pene 2 curHas PABOTA pexum “PaBoTa”
3 cnrtan ABAPUS CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexosie B
pexxuM “ABapus”
CpabaTpiBaHME peJie MPOUCXOJUT INPU IMepexosie B
4 JUH. TOPM. JAUHaMUYeCKoe TopMoxkeHUe( [iJIsT  BBIIPSIMUTENS
MUTAaHUS 0OMOTKH SIKOPsi)
Onpenensier ycjoBue cpabaTbiBaHUS 3-rO OporpammupyeMoro pesie. Tosbko s
BBINPSIMUTEJISI IUTAHUsI OOMOTKH SIKOPs1)
3HaueHUe Hagnuce [TosicheHue
0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpiBaHME peJie MPOUCXOJUT INPU IMepexosie B
1 curHas 'OTOB p B p ” p A p pexon
F6 3-¢ peste pexxuM “'0TOBHOCTB
CpabaTpiBaHME peJie MPOUCXOJUT NpPU IMepexose B
2 curHain PABOTA pexcim “PaboTa”
3 cnrtan ABAPUS CpabaTbiBaHUEe peJjie TMPOUCXOAUT TMpPU TMepexojie B
pexxuM “ABapus”
4 UH. TODM CpabaTpiBaHME peJjie MPOUCXOJUT NpPU IMepexose B
AWH. TOPM. JUHaMUYECKOE TOPMOXKEHHUE
OnpepensieT cnocob peBepCUPOBaHMUS IPU AUCTAHLIIMOHHOM ynpasyaeHuu( F1=1)
3HaueHHe Hagnuch [TosicneHue
0 noruka 1 PeBepc focTuraeTca 3aMblKaHMEM pa3MbIKaHUEM KJIEMM
F10 | ymp. peBepcom 6 ¥ 7 KJIeMMHOM KOJIOJAKHU X2 NJIaThl YIPaBJeHUs
3aMKHyTO€ COCTOsIHME KJIEMM 6 U 7 KJIeMMHOM KOJIOJKHU
1 JIOTHKa 2 mwiaTel X1 - BpallleHUe BIepe/i, 3aMKHYTOe COCTOSIHUE 6
Y 7 KJIEMMHOH KOJIOAKU I1aThl X2 — BpallleHUe Ha3aj
F11 IABH. VK BpeMsa myiaBHOro BbIXOJA HaNpsKEHUs Ha 3aJlaHHbIM ypoBeHb. /lManma3oH 3Ha4yeHUU
-1y ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
F12 | [I4BH. BBIKI BpeMs NJIaBHOTO CHWXXEHUsI HaNpshKeHUs [0 MUHHUMaJbHOrO 3HayeHUs. /lMama3oH
' " | 3HaveHu#t pyHKmH ot 0 10 25 cek c marom 0,1 cek
F15 | HyOGKH.IDeRes MuHuMaibHOE 3HaYeHHe CUTHasa 3aZaHus B %. /luanasoH 3HayeHU ¢yHkuuu ot 0% o
TIpe 100%, Ho He 60Jiee 3HaYeHus dyHKUUU F16. luckpeTHocTh 0,1%
F16 Bepx. mpesiest MakcuMasibHOe 3HaueHue CUTHasa 3ajiaHus B %. [Jluana3oH 3HayeHuil ¢yHkuuu ot 0% 10
px. Tp 100%, Ho He MeHee 3HaueHusa ¢yukuuu F15. luckpetHocTs 0,1%
@GyHKUMS BK/IOYAET PEXHUMbl CTAOWIM3aLMM WJIM OTPAaHUYEHUS TOKA, HaNpPSDKEeHHs,
MOILIHOCTH
F17 N 3HayeHHe Hagnuch [TosicHeHue
p 0 HET PexXrMbl OrpaHUYeHHUs WK CTaOUIU3AIMU OTKIYEHbI
1 orp Is BkJIIOUEH peKUM OrpaHHUYeHUs TOKa
2 Crab Ia BKJIIOUEH peXUM CTabUJIM3aIM1 TOKa
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3 Orp Usa BkJII0O4YEeH peKUM OrpaHHUYeHUs HaNpsHKeHUs
4 Ctab Us BrJII0Y€eH peKUM CTabMJIN3alluY Hanps>KeHUsl
BkiitoueH peXXUM CTabUIM3aLUM TOKAa C OTpaHUYeHUueM
CtIa orp Usa
HanpsHKeHus
Bxirouen €KUM CTabWJIM3alUM HaIlpsDKeHUsa ¢
6 CrUsiorpla p a p
OrpaHHYeHUeM TOKa
7 orp n BKJIIOUEH peXUM OorpaHUYeHHUs1 060pOTOB
8 cTab n BKJIIOUEH peXUM CTabuJIM3allMd CKOPOCTH
BkitoyeH — pexuM  CTabUIM3aLUM  CKOPOCTH  C
9 cTtnorp la

OT'PAHHUYE€HHEM TOKA

dyHkUMA omnpefesseT CKOPOCTb W TOYHOCTb CTAaOWJIM3aLUMU WM OrpaHUYEeHUs [
pexxkumoB F17<8 v orpanuyeHnue Toka s F17=9

0 odyeHb MepsieHHad | CaMasi MeJJieHHas
F18 | crabuiuzanus 1 MeJJIeHHas MeasieHHas cTabuJIM3a1iysl, BICOKAsl TOYHOCTD
2 cpefHsAsA CpenHss crabuan3anus, cCpefHsisi TOYHOCTh
3 ObICTpas BricTpas cTabuin3alius, HU3Kas TOUHOCTh
4 oueHb 6bicTpasg | Camag GbICTpas
F19 u. npejgen U OmnpepesiieT MUHUMa/IbHOE 3HaUE€HUe HANPSXKeHUS Ha Harpy3Ke B peXuMe CTabUIU3aIUU
HanpspKeHUsl. 3HaueHne QYHKIMHU He MOXKET MPEeBbICUTh 3HaYeHue ¢yHkiuu F20
OmpenensieT MaKCMMaJbHOe 3HAayeHUWe HaNpsHKeHWsl Ha Harpyske B pexuMe
F20 B.mpefien U | cTabuiusanuu HamnpspkeHUs. 3HaueHUe (QYHKIMU He MOXeT ObITh MeHbllle 3HauyeHUs
¢yHkuuu F19
F21 u. npegen | OnpenensieT MUHMMaJbHOE 3HAaUYEHHWE TOKA B HArpy3ke B pexuMme CTaOUIM3ALUHU TOKA.
3HayeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHHue pyHKunu F22
OmpepenisieT MakCUMa/JibHOE 3HAaYeHHUE TOKA B Harpy3ke B peXUMe CTAaOWJIM3alUU TOKa.
F22 B. ipejien | 3HaueHUe QYHKIIMU HE MOXKET NPEeBbICUTh HOMUHAJIbHbIM TOK BbINIPSIMUTEJISIA U HE MOXKET
OBbITb MeHbllle 3HaYyeHUs GyHKuuu F21
@yHKIMA onpefiesiseT NOAK/II0UEH JIM TaXOreHepaTop
3HavyeHue Hagnuce ITosicHeHue
CoobulaeT cucTeMe  yhopaBJeHUsS O  HaJU4YUHU
F23 | Taxoremeparop 0 BKJIIOYEH TaxoreHepatopa. Ha aucnsieil BbIBOAUTCS WHAWKAIUS
060pOTOB BaJia JIBUTaTesl
CoobuiaeT cucTeMe ymnpaBjeHUsT 00 OTCYTCTBUE
1 OTKJIIOYEH TaxoreHepartopa. Ha fucniee oTCyTCTByeT UHAMKALUS
060pOTOB BaJa IBUraTesis
F24 mv/o6 3agaet BenmuuHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA WMCIOJIb3YETC AU pacieTa
BeJIMYMHBI 000POTOB B MUH BaJia JIBUrATEJIsI U OC/AEAYIOLEN ee MHAMKALMM HA JAUCILIee
@yHKIMA onpeJiesisieT CIOC06 TOPMOXKEHUs
0 HeT TOPMOXKEHUE OTCYTCTBYET
TOPMOXKE€HHEe TMPOTHBOBKJIOYEeHHEM( peBepcoM) B
1 npoTHBOBKL T TedyeHUue BpeMEHU TT()upM( F26) myTeM MOAATH
HamnpsKeHUs 06paTHOM  NOJIIPHOCTH — BEJHUYHUHOU
UtopM( F27), yacTtoTa BpallleHHUs] He KOHTPOJIUPYeTCs
TOPMOXKE€HHE MPOTHUBOBKI/IOYEeHHEM( peBepCcOM) MyTeM
nojilauyu HanpsKeHUs obpaTHOU MOJISPHOCTH
2 [IPOTUBOBKJIL. N N
F25 TOPMOXeHHEe BesinunHou UtopMm( F27); TopMoXkeHUe 3aKaHUYMBAETCSA
nocJie JJOCTUKEHUs CKOPOCTU BeJIMYUHBI oTceyku( F38)
JUHAMUYECKOE  TOPMOXKEHHUe - MO/ KJII0oUeHe
TOPMO3HOTO PE3UCTOPAa K 06MOTKAM SIKOPSl B TEUEHHE
3 AuHaMmudyeckoe T
BpemeHu Ttopm( F26), 4YacToTa BpalleHUs He
KOHTPOJIUPYETCs
JUHAMUYECKOE  TOPMOXKEHHUe - MO/ KJII0UeHe
4 JUHAMHUYECKOEe N | TOPMO3HOTO  pe3ucTopa K OOMOTKaM  sIKOps);
TOPMOXKE€HHE 3aKaHYMBaeTCd [ocJe  JOCTHKeHUs
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| | CKOPOCTHU BeJInuMHBI oTceuku( F38)

F26

TtopMm

dyHkuus omnpejesseT BpeMs TOPMOXXEHMsl 3JIeKTpoJBUraresis. /luama3oH 3HaueHUH
¢yskuuu 0..25 cexkyHp c marom 1 cek

F27

UtopMm

OnpenensieT BeJWYWHY HaNpsDKEHHs], M0JAaBAaeMOro K O0OMOTKe SIKOpsI BO BpeMs
TOPMOKEHHsI B OTHOCUTEJIbHBIX eJuHHULAX. [Jluana3zod 3HauyeHud ¢pyHkuuu 0.50%

F28

[HoM g

OHpeﬂeJIHET 3Ha4YeHHe HOMHWHAJIBHOI'O TOKa HKOpHOFI 06MOTKU JJIEKTpOJABUTaTeEJIA, IIPpU
NpeBbIMIEHHUE KOTOPOTO 3allyCKAETCA MAKCUMAJIbHO-TOKOBAA 3dIIUTA OT IEPETPY3KH

F31

H. IpeaeJs n

OHpe,Z[EJIHeT HWXXHIOK TpaHULy AWAlla30HA PEryjrupoBaHUA CKOPOCTH B PpPEXHUMaX
CTa6I/IJ'II/I3aI_[I/II/I CKOpPOCTH

F32

B. IIpeaesn

OnpezensieT BEPXHIOW TpPaHUIYy [AMAaNa30HA pEryJHpPOBAHHS CKOPOCTH B pPEXHUMax
CTabUIM3alUM CKOPOCTM W MaKCHMa/IbHYI BEJUYHUHY OOOpPOTOB [IJIA peXUMa
orpaHn4yeHust 06opotoB( F17=7) 1 cTabun3anuy CKOPOCTH

F33

HOM. 0GOPOTBI

3ajlaeT BeJIMYMHY HOMHHAJBHBIX 060pOTOB JiBUTaTesA OT 25 70 6250 06/MuH. OyHKIMA
He BJIMSIET Ha MPOLECC PETYJIUPOBAHUS CKOPOCTH; €€ BEJUYMHA UCII0Ib3YeTCs B KayeCcTBe
HOMHHaJ/IbHBIX 060p0TOB NHOM /J1J1s1 JIaThl aHAJIOTOBOT'0 BhIBO/IA

F34

k030 . I1

OyHKIMA 33/jaeT 3HAauYeHUe Ko3pPUiMeHTa NPONOPIUOHATBHOCTU 0OPATHOW CBSI3U OT
TaxoreHepatopa Kn pana pexuma crabunusanuu ckopoctu F17=8. Bennuumna Kn
yCcTaHaBJMBaeTcs B npefeax oT 1 go 80; yaie ucnosnb3yoTcs 3HavyeHus 10..40

F36

Ra + Rkab

3a/1aeT CyMMapHOe COMPOTHUBJIEHUE L[N 0OMOTKH SIKOpPSI U KaOGeJIbHOU JIMHUU OT
peryjsTopa [0 JABWraresia. IJTa BeJWYMHA HCIOJIb3yeTCd B  peXHUMax
CTabW/IM3allM¥M WJM OrpaHWYeHUs HanpsbkeHuss U JJig pacyeTa NaJieHUs
HanpsKEHWs] HAa aKTUBHBIX COMPOTHUBJIEHUS C Iesiblo IR KOMIeHcalnuud 3TOro
nageHus. UsmenseTtcs c marom 0,01 Om ot 0 10 2,50 OM( 250 = 2,5 Om)

F37

AOTOPMOKEeHHEe

dyHKLIMA BKJIOYAeT JOTOPMOKEeHHe MOCJe OKOHYAaHHWS OCHOBHOTO IIMKJa TOPMOXXEHUS
npotuBkaoueHneM( F25=1 uau F25=2) - nnaBHOe CHM)XKEHUEe HaNpPDKEHUS A0 HYJS B
TeueHue 0,5 cekyHz

3HavyeHue Hagnuce ITosicHeHue

0 BKJI ,[lOTOpMO)KEHI/Ie BKJIFOYEHO

1 OTKJI JloTopMOKeHHEe OTKIYEHO

F38

n OTCE4YKH

OmnpepenisieT BeJWYUHY 3HaueHUsT 060poToB oTcedku oT 50 g0 500 o06/MuH, mocie
JIOCTHXKEeHHS KOTOPBIX 3aKaHYMBaeTcs UK TopMoxkeHus ( mpu F25=2 uau F25=4)

F40

CHUTI'HaJI TaX0

OnpepesisseT MaKCMMa/lIbHBIM YpPOBEHb BBIXOJHOIO CUTHa/a C TaxoreHeparopa.
Besnuuny 0..30 B pekoMeHayeTcs yCTaHaBJIUBATh /I HU3KUX YPOBHEM CUTHaJIa C
11eJ1bI0 NOBBIIIEHHUS] TOYHOCTH U3MepEeHUsI CKOPOCTH

3HavyeHue Hagnuceh [TosicHeHue

0 0.250 B g&azl(ggll\éaﬂbeII/I YPOBEHb CHTI'HaJla C TaxoreHepaTtopa

MaKCHMaJIbHbIN YPOBEHL CHUI'HaJIa C TaxoreHepaTopa

1 0.30B 0.30 B

F42

k03dd. U

3alaeT MHTerpasibHbIi Ko3dPUIMEeHT cTabuausdanuu ckopoctu ot 0 go 100,
VICIIOJIb3YEeTCs /1151 IOBbIIIEHUSI TOYHOCTHU CTabUJIN3alMU CKOPOCTH

F43

Jeabta U

3aZiaeT pasHULy MeX/y 3a/laHHOM N3 U peaJIbHOW CKOPOCTBIO N JJI UHTEeTrpa/ibHON
coctaBJistouield. Heo6xoauMo 4yTo6bl AiesibTa Y 6bl1a MeHbllle, Y4eM Pa3HOCTb N3-N
npu paboTe Ha X0JIOCTOM XOAY.

F44

k030 . /1

3amaer auddepenHuuanbHbid Ko3pouuueHT oT 0 mo 100, ucmosb3yeTcs B
Iepexo/HbIX TpolleccaX JJis yMEeHbLIEHHWS CKAauKOB CKOPOCTHU BpalleHWs NpHU
pe3KHX U3MEHEHMSIX HarPy3KU Ha Basly JIBUTATEJIs

F45

AeabTa []

3ajiaeT Auanas3oH /i YCJIOBHO-HOPMA/IbHO JiMana3oHa CKOpocTH oT n3-F45 10 n3,
rJje n3 - CKOPOCTb 3aJlaHusl, B TMpejesax KoToporo guddepeHipaibHas
cocTaBJsdIlas He aKTuBHA. BesnwuyumHa pgenbta /I J0/KHA OBITH GOJIbIIE, YEM
CTaTUYecKas OlIMOKa n3-n, U3MepeHHas Ha X0JI0CTOM X0y

F92

KOHTpOJIb a3

@OyHKIMS BKJIKYAET UK OTKJIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus pas”
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3HaueHHe Hagnuchb [TosicHeHue
0 BKJI 3aniuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJIIo4YeHa

BkitoyaeT HWAM OTKJIKYAET 3allUTy OT IIOTepHUu I0Jid B036Y)K,ILeHI/IH. Tosabko AJIA
BBIINIPAMHUATEJIA IMTAHUA 0OMOTKH AKOopA

F93 | 3amura B0o36. | 3HauyeHUe Hapgmnuchb
0 BKJI 3anuTa BKAKUYeHa
1 OTKIJI 3anuTa OTKJIIoYeHa
OnpepesisieT cnoco6 U3MepeHHs] TOKA 0OMOTKH sIKOps [
3HayeHue Hagnuceh [TosicHeHue
0 naTanK I+ 1 I- Tok 0OMOTKHM SIKOpSI paBeH IOJYCyMMe H3MepeHUM

"mirocoBoro” M "MUHycoBoro” faTyukoB Isa = (I+ul-)/2

F94 | WUsmepeHue | Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSAM TJIHCOBOro”

1 JaTyuk [+
JaTyuka la=I+
Tok 06MOTKH SKOPSI paBeH NMOKa3aHUAM "MHHYCOBOTro”
2 JaT4uK -
Jatyuka Ia=1-
3 HET Tok 06MOTKHU sIKOpsi paBeH HyJo, I =0
BrkiitoyaeT UM OTKJ/OYAET 3alllUTY OT NOTEePU U3MEepeHUs1 HaNpsKeHUs1 0OMOTKHU SIKOpS
Us
F95 3amuTa Uga 3HayeHUe Hapnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKIJI 3anuTa OTKJIIoYeHa

®OyHKIMA HacTpauBaeT WM OTK/KOYaeT 3alllUTy OT IOTEPH H3MepeHHsT 060pOTOB
aBuraTeJisi( 06pbIB TaXoreHepaTopa).

3HavyeHue Hagnuceh [TosicHeHue

0 15% 3amura cpabarbiBaeT, ecad n<100 o06/MuH 1pH
Usan>15% nocsie OKOHYaHMA NJIaBHOTO MyCKa

F96 3amura n 3amuTa cpabartbiBaeT, ecad n<100 06/MuUH 1npu

1 25% 0
Uzan>25% mocsie oKOHYaHMs JIABHOTO MycKa

3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1puU

2 35% o
U3azn>35% nocJie OKOHYaHUsI JIABHOTO MycKa

3 OTKIJI 3anuTa OTKJII0YeHa

OFpaHI/I‘-II/IBEIET YCKOp€EeHHeE, peryjmpyeT IlJiaBHOCTb HW3MEHEHHA CKOPOCTH BpallleHUA OT

F97 | miaHbld xon HeorpanudeHHoro( F97=0) no ouenb MegieHHOoro(F97=10)

[losicHeHue
3HaueHUss BCeX MPOrpaMMHUPYeMbIX (QYHKIUN He
H3MeHseTCs
Bce nporpaMMupyemble GyHKIMU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaYeHHe 3Ha4YeHHe
Fo8 3aBOJ,. HACTP. F1 0 F27 20%
F2 1 F28 IHOM g
F3 0 F31 0
F4 1 F32 2500
F5 2 F33 2500
F6 3 F34 20
F10 0 F36 0
F11 10 F37 0
F12 5 F38 120
F15 0 F40 0
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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 [HOM 51
F99 | RS-485 azpec OnpepensieT afipec ycrporctBa B ceTu RS-485, 3Hayenus ot 1 0 247
OnpepesisieT CKOPOCTb Nepefiadyu JaHHbIX o ceTH RS-485
3HayeHUe Hapnuch
0 1200 6uT/C
1 2400 6uTt/c
2 4800 6uT/c
3 9600 6uT/c
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6ut/c
7 57600 6uT/c
8 76800 6uT/c
9 115200 6ut/cC
F102 kls + OnpepenseT K03$OULMEHT Nepejayy N0 TOKY MeX/ly U3MepeHHbIM 3HaYeHHeM CUTHasla
F103 kls - C JlaTYMKa TOKa U MOKAa3aHWUSIMHU TOKa Ha JucCIUiee Mo “mitocy” U “MUHYCYy” SKOpPHOH
kis OOMOTKM M TOKa BO30YX/EHHS COOTBETCTBEHHO. Ha mnpeAnpuUsSTUM H3rOTOBUTEJIE
0OBIYHO BhICTaBJIeHO 3Ha4YeHHe 6au3koe K 1,00. Jluanazon sHayeHuit ot 0,5 0 1,75
F107 kUB OmnpenensieT K03pOUUMEHT Mepesavu Mo HaANpsKeHUIo( 060poTaM ABUTATENIS) MEXKAY
F107 | xUsaBnepes | u3MepeHHBbIM 3HAaYeHUEM M [OKA3aHUSMHU Ha JHUCIJIee HaNpsDKeHUsl BO30YXKAeHHs,
F108 kUs Ha3az HalnpshKeHUs SKopst U 000pOTaMM 3JIEKTPOJBUraTe sl /il HampaB/eHUH BpaleHUH
F110 KN BIlepes BIlepe/i U Ha3a/, COOTBETCTBeHHO. Ha nmpepuaTHN U3TOTOBUTEJIE OOBIYHO BbICTABJIEHO
F111 Kn Ha3a/ 3HaveHMe 6Jm3koe K 1,00. /lnana3on 3Havyenu ot 0,5 10 1,75
8. UnjuKanusa JaHHBIX HA JUCILIee
B Tabsuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JiUCIJIee JaHHbIe JJIs1 BCEX PEeXKUMOB.
Pexxum OTobpakaeMble lTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,

U3=250B, I3 =66 A.
1-a cTpoka KoJ QyHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE

1-4 cTpoka BesinuvHa 3aaroiero curyana

2-1 CTpoKa BesnvumHa ToOKa Harpy3kd OOMOTOK SIKOps
BO30OYXK/JeHUs], BbIXOJHble HAIpsKeHUss OOMOTOK SIKOpS
BO30OYK/JleHUs], TeMIlepaTypa pajuaTopa, Hanpumep, I9=45 A, Irms
50 A, Ua=100 B, Us=220 B, IB=3 A, Tp=45 C.

[ - DoCTOsiHHAasA COCTaBJSKOIAs TOKAa OOMOTKM sikops, Irms

PaboTa

n = =
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CpeJlHEKBaJI[paTUYHAsl COCTABJIAIINASA, SKBUBAJIEHTHAsI TOCTOSTHHOU U
nepeMeHHOU COCTaBJISAIOLIEeN TOKA 0OMOTKH SIKOPSI.

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

OToGpakaeMble Ha AuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCSH.
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBbIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
Tekyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs

TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MoOKHble HEUCIIPABHOCTH U CIIOCOGHI UX YCTPAaHEHUA
Bo3MokHble HeMCIIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs IpUBeieHbl B TabsuLe 9.1

Tab6uuna 9.1 Bo3aMo)KHble HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpe
YCTpoHCTBO He 06HAPYKUBAET HaNpsiKeHUe CeTU
Bo3mo:KHas npuYnHa JenicTBUs
HanpsikeHue Ha npeo6pasoBaTesib | Y6eAUTbCA B HNOJK/IIYEeHUH
. He NI0IaHO HaNpSKeHus, NPaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
NOJKJ/IYeHUs1
C/MIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpshKeHUe B CeTH
6osibiie 100 B
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIIpaBJieHHMs  WJM [pOBajJ  CUJOBOIO  HampshHKeHUs
JUINTEJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee ToOBeJeHHe
Om3 Hanan;(;:Zl:Hﬂ' npeo6pa3oBaTeJis onpenaesseTcsd 3HadeHrueM ¢yHKnuu F3. Ecau F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKHU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeobpa3oBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHab! “Cton”
TemnepaTypa oxsaxkgamwouero paguaropa gocruraa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaseH BEHTUJIAATOD | Y6e uTbcsa B HCIPaBHOCTH
oXJaXKJeHUs BEHTUJISITOpA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTUJIALJMOHHBIE
Owd neperpes! YKaJIIO3U KaJIIO3U OT IbLJIK M Mycopa
[Ipeo6pa3oBaTesib pasMellleH B | Y6eJUTbCcs, UYTO  TeMIlepaTypa
IJIOX0O  BEHTWJIHUPYEMOM  WJM | OKpY:Kalollero BO3/yXa He
»KapKOM MecTe npesbimaer 40 C. YcTaHOBUTB
npeobpasoBaTesib B ApPyroe MecTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
[Inatel A2 u A5 He o6MeHuBatoTcs | [IpoYncTUTH MeXIIJIaTHbIe
HeT CBSI3U MEXAY
Ow5 iaTamu! ZApyT C pYyTrOM JJaHHBIMU pa3beMbl, eCJIM OLIMOKa He Ucye3aeT
— OTIPABUThb B PEMOHT
ow? KopoTkoe KopoTkoe 3ambikaHUe Ha BbixoZe | [Ipo3BOHUTL BBIXOJ,
3aMblKaHue! npeobpasoBaTeis npeo6pa3oBaTesis HAa HaJU4YHUe
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MexK(da3HOro KOPOTKOIo
3aMbIKaHHUS U 3aMbIKaHHUs HA 3eMJII0

C60# HacTpoek cpabaTbiBaHus K3

CBsA3aThCs C IMPOU3BOJUTEJIEM

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

3HaueHHUe TOKa Harpy3kKu YMeHBUIUTD BBIXOIHOE
NpeBbIIaeT HOMHMHAJBHBIM TOK | HalpshKeHHWe; yMEHbIIUTb HArPy3Ky
ow10 Meperpyska npeo6Gpa3oBaTesis UJIu Ha BaJly ABUTaTessl, OTCTPOUTD
3JIEKTPOABUraTeN sl B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JUINTEJbHOT0 BpEMEHHU
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT
[ToBpexaeHue nenel | [I[poBepUTH UCTPABHOCTH Ienel
H BO30YK/IeHHUsI BO30YKJIeHUs
Om11l BOB;;):::::I/IH HeBepHoe nporpaMMupoBaHue | OTKOpPEeKTUPOBATh 3HAYEHUS
HaCTpOeK bYHKIMH, OTBEYAIOIIUX 32 3TY
3amury - F93,F19 u F21
OpuH ] JIaTYUKOB TOKa | YCTAaHOBUTH 3HAUEHUSI QYHKIIUU
HeWclpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HEHCIIpaBeH pasa 6oJIbllle IPyTroro HeUCHpaBHbIN JaTYUK, HACTPOUTD
JaTYHK TOKa I
MOKAa3aHUs TOKA C JJaTYMKa WU
3aMeHUTD ero
HeuncnpaBHOCTB B uenu | [Ipo3BOHUTS LieNlb U3MEPEHHUS],
Omr 13 HeT u3MmepeHnust Us | usmepenusa Ua MPOBEPUTH Pa3beM B IJIATE
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
O6pBIB TaxoreHepaTopa [1p03BOHUTH IeNb U3MEPEHUS,
Om 14 HET U3MepeHHs n MPOBEPUTH Pa3beM B ILJIaTE

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHnpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTeJb

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJIeHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpoOBaHa
¢yuknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3mo:KHas npuynHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBeputh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHCIPAaBHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipeo6Gpa3oBaTesib NepexoAUT B pexxuM “Pabota”, curHas ymnpaBJ/ieHHS
HNPUCYTCTBYeT U H3MEHSIETCs, Harpyska IOJKJYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THUPHUCTOPOB
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

HeT omin60ok

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

Bo3MmoxHag npuYMHa

JelicTBusa

He nmnopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF1,
NpOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

[Ipu paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAHHbIE Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKEM UJIM HEBEPHO

Bo3MoxHasa npu4YMHA JencTtBus
BcnomoraresnbHOe nutaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYKe ToOMeX U IMpPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I noaade HalpsAXeHHUA  Ha

npeobpasoBaTejib Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pabora” He mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oTOBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJIFOUEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa

B IIeCTb MeCALLEB Y BKJ/IIOYAET B cebs:

A) KOHTpOJIb KpelnJeHus;

B) KOHTpOJIb 3/IEKTPUYECKHX COeIUHEHU M, MOATS>KKAa BUHTOBBIX COe/JUHEHU;
B) ypaneHue nblIx U rps3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTPOJIb TEMIIEPATYPHOI'0 PEXKUMA.

11 MapkupoBKa npeoopa3soBaTe i

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

B) 0603HaueHue NUTAIOLIEr0 HANPSXKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.
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12 YnakoBkKa npeo6pa3oBaTeJid

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN
SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUeEe

13.1 lpeo6pa3oBaTesib XpaHUTh B 3aKPBIThIX MOMEIEHUSX B KAPTOHHBIX KOPOOKAX HJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

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

B) oTHOCHTE/IbHAS BJAXKHOCTh Bo3/gyxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3yx B MOMEIIEHUH He JIO/DKEH COJIEp’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIHUX KOPPO3HIO.

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

13.3 TpaHcnopTupoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TpPaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOJAUTBCA B OTallJIMBAaeMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-PB-TA-230-220.....ccccieeer e e 1wt

PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| E=T0d 1 (0] s PP PR TRPR 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/JIbCTBA

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
TPC-PB-T$1-230-220

XT1
A «—{1 A
B «—2 B
C «—{3 C

ObmoTka skops

XT2
1 + Us
2] -Us

QF1
L <——]]:
~220B N
Ob6moTka BO30YXaeHus XT3

T U
2 -Us

TaxoreHepaTtop
L XT4
L—— 1] +TT1
r———2] -Tr
L4
YnpasneHue lMnaTa ynpasnexus
0bMOoTKOM sKOpsi X1
1] 3B
0.10B 0— 2| Uynp
Rper 0(4)..20 MA O—— 3] lynp
4| Rynp
O 5| AGND
6| Oy
Torvka 1 | Jloruka 2
-_—7] GND
“Pabota” | “Bnepepn” X2
I
“Bnepea/ | “Hasap” -_——7] GND
Hasap X4
1|HP P1 —
2| 06w P1
3[H3 P )
4|HP P2 —
5| 06bwwmin P2
6 |H3 P2 2
7|[HP P3 —
8| Obwuii P3
s[BPs
YnpasneHue lMnaTa ynpasnexus
obmoTkol Bo3byxaeHus | X1
1] 3B
0.10B 0— 2| Uynp
Rper 0(4)..20 MA O—— 3| lynp
4] Rynp
O 5| AGND
P » 6| Oy
Pa6ota 7T GN\D
X4
1|HP P1 —
2] 06wwmi P1
3[H3 P )
4 |HP P2 —
5]06wwn P2
6 |H3 P2 2

PrucyHok Al CxeMa noJK/I04YeHUA
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Ipunoxxenue b FaGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Ta6suna b1 'a6apuTHbIE U IPUCOEJUHUTEIbHBIE pa3Mepbl, MM

HaunMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-PB-T{-230-220-40-13 560 | 602 | 638 | 840 790 194 | Boartel M12 39
TPC-PB-T{-230-220-80-13 560 | 602 | 638 | 840 790 194 | Boartel M12 42
TPC-PB-T4-230-220-125-13 560 | 602 | 638 | 840 790 194 | Bosatel M12 45
TPC-PB-T4-230-220-160-13 560 | 602 | 638 | 840 790 194 | Boatel M12 46
TPC-PB-T$-230-220-200-13 560 | 602 | 638 | 840 790 194 | Bosartel M12 58
TPC-PB-T$-230-220-250-22 660 | 702 | 738 | 940 890 222 BoJsitet M12 64
TPC-PB-T5-230-220-315-22 660 | 702 | 738 | 940 890 222 BoJsitet M12 68
TPC-PB-T£-230-220-400-22 760 | 802 | 838 | 1000 | 950 222 Bositet M12 72
TPC-PB-T5-230-220-500-35 760 | 802 | 838 | 1000 | 950 222 Bositet M12 75
TPC-PB-T5-230-220-630-35 760 | 802 | 838 | 1000 | 950 222 Bositet M12 90

TPC-PB-T£-230-220-800-50* 760 | 802 | 838 | 1300 | 1250 | 282 Bositet M12 96
TPC-PB-T-230-220-1000-50* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJitet M12 105
TPC-PB-TA-230-220-1250-50 [llkad HanmosbHbIA 1600x800x400 130
TPC-PB-TA-230-220-1600-50 [llkad HanmosbHbIA 1600x800x400 140
TPC-PB-TA-230-220-2000-80 HanosbHbii mikad 2000x1000x600 - 2 T 500
TPC-PB-TA-230-220-2500-80 Hanosibabii mkad 2200x1200x600 — 2 mT 600
TPC-PB-T-230-220-3200-80 Hanosibabl# mkadp 2200x1200x600 — 2 T 700
TPC-PB-T-230-220-4000-80 Hanosibabl# mkadp 2200x1200x600 — 2 mT 800

* MOXeT ObITh U3roTOBJIeH B Kady 1320x800x300 MM P31
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