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BBegeHue

Hacroamee «PykoBOACTBO 1O 3KCIJyaTauWu» IMpeJHA3HAayYeHO [Ji1 O3HAaKOMJIEeHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
CKOPOCTH JIBUTaTeJisl MOCTOSIHHOIO TOKa, MMeHyeMoro jajee no Tekcty “ZTRS-TY-230-2007,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

1.2 Illpeo6pa3oBaTesb MOXeT paboTaTb B peXxUMe CTAaOW/IM3aLUU CKOPOCTH MpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
50 06/mMuH. [lpu HenoAK/IOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOMCTBO
He CTabWIM3MpyeT 4YacTOTy BpallleHusi Baja JABUraTess. B aToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeobpa3oBaTeib /Js peryJMpoBaHUs YacTOThl BpallleHUus B AuanasoHe oT 0 1o
20% oT HOMHHAJIbHbIX 060POTOB ABUraTeJisl, TAaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIbHO 3aBUCETh OT KOJIeGAHUM HAarpy3Ky U HaNps>KeHHUs CETH.

[Ipeo6pasoBaTesib HeJIb3s1 MCNOJIb30BATh JJS 3JEKTPONUTAHUS €eMKOCTHOM HarpyskH|(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSTOpHas 6aTapes M T.I.) U OPUOOPOB, COJEepKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAllMOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BbIXOAY U3 CTPOS KakK mpeobpa3oBaTeJis, TaK U
NUMTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY 00OpPYZ0OBaHHUs HeCeT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

[Ipeo6pa3oBaresib HeJMb3sl HCIOJb30BaTh JJisl yHpaBJeHUsT MeXaHU3MaMU MO beMa-
ONYyCKaHHUA — NO'beMHBIX KPaHOB, Jie6eJ0K U T.II.

1.3 PerysiMpoBaHHe HamnpsDKeHHs Ha Harpys3Ke OCYIIEeCTBJISETCS OJJHOBPEMEHHO IO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJ/IOM 3a/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 TIlpeobpa3oBaTesib MOXET NPUMEHATbCS KaK [JAJs PYy4YHOro peryJupoBaHUs
Hanps>KeHWs Ha Harpyske, JJid 4ero npejHa3HayeHbl KHONKHU M NepeMeHHbId pe3ucTOop Ha
nepejHell NaHeJW KOpNyca, TaK M JUCTAHLMOHHOIO YIOpaBJIEHUS B COCTaBe CHUCTEMBI
aBTOMaTHU3aLMu. B kayecTBe ynpaBJS0LIMX CUTHAJI0B MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) cTrangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

Komanay pa3pelueHus yis1 pab0oThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C OMOLIbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJSEeTCS MyTeM
NpOrpaMMHPOBAHUS.
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1.5 IlpeobpasoBaTenb  ABJsAeTCA MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
YCTPOMCTBOM. Bce 3amnporpaMMHUpoBaHHbIE I0JIb30BaTe/leM YCTaBKM XpaHATCA B
3HeproHe3aBUCHUMOHW AaMATH MUKpPOIIpoLeccopa.

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 IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - TexHuyeckue xapaktepucTuku ZTRS-TY-230-200

KosinuectBo ¢as 3
CeTb 3x380B,50TI'n
BbIX0lHOE HallpsXKeHHe LeNy SKops 0..230 B, perysiupyemoe
BbIxo/1HOe Hanpsi>KeHHUeE 11eNU BO30YyKAeHUs 200 B, HeperysupyeMoe
PeBepc TUpPUCTOPHBIN N0 LIeN U AKOpS
PeBepcoM( NpOTUBOBKJ/IIOYEHUEM) UJIH
TopmoxkeHnue JuHaMu4eckoe( TpebyeTcss TOpPMO3HOU
pesucTtop)
Cnoco6bl peryJiMpoBaHusl Hanps>KeHUs1 ®a3oBbId
BcnomoraTesbHOEe NUTaHUE JJIS1 CUCTEMBI 198-242 B 50 Iy
ynpaBJeHus
HoMuHa/IbHBINA TOK peobpasoBaTeis AJs 100, 160, 200, 250, 315, 400, 500, 630, 800,
NHUTaHUSI OOMOTKH SIKOPS 1000, 1250, 1600 A
HoMuHanbHBIN TOK peobpa3oBaTeis AJs
25,45 A
NHMTaHUs 0OMOTKHU BO30YK/leHHUsI
Perynupyroumn 3jeMeHT Tupucrtop
KoadounneHT 06paTHOM CBSI3U 110 CKOPOCTH 1..50 peryaupyeMbli
MuHMMasbHasA cTabUIN3MpyeMas 4acToTa 50 06/MuH
BpalleHUs

HecTabU/IbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJsly ajieKTpoaBuratess ot 10%
710 90% OoT HOMUHAJIbHOU

0,5-5% B 3aBMCHMOCTH OT KO3pULHEeHTa
06paTHOU CBA3U

BpeMs cTabuin3anyu CKOPOCTH MPU CKayKe

0 0,5 cek
HaMNpsh>KeHUs1 CETH UM Harpy3ku Ha 10%

Tun cucteMbl yripaBJjeHud MukpornpolueccopHas

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH

CurHas ynpaBJieHUs .
nlepeMeHHbI pe3uCTOop, KHONKY aHeJH

yIpaBJleHUs
0-10 B / 20 xOm
Bxoj ynpaB/ieHUs / BXOJHO€E COIPOTUBJIEHHE 0-20 MA /91 OMm
4-20 MA / 91 Om
[I1aBHBIM NYCK U OCTAHOB 0..25 cek
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KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 32-
Nuaukanusa o
CUMBOJIbHBIH, 3 CBETOAUOA
2 lIporpamMupyeMbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB"
3amyTa: KOpOTKOE 3aMbIKaHMe Ha BbIXO/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3aniuTa: noteps ¢da3bl UM “caunaHue” gpas JJIeKTpOHHasi
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51H - 20 cek, [=1,25 In - 60 cek, I=1,1 In -
CpeJlHEKBaJJpaTUYHOEe 3HaUYEeHHe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3]
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)
TouyHoCTB NOAAEPKaHUSA BBIXOLHOTO
HanpshKeHUs B peXKUMe CTabuIu3anuu 2% Un
HanpsKeHUs
Bpems cTabu/IM3aLUU BbIXOAHOTO
HalpsKeHHUS NIPU CKa4yKe HallpsSKeHUS CeTH Ha 2.3 cek
10% B pexxuMe cTabUJIM3aLUM HalPSXKEHUs
CTeneHb 3alHUIIeHHOCTHU IP20
OxaskeHHe [IpyuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIATOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.45C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JnutenpHbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 siet
['apaHTUs 12 mecsiueB

st paboThl npeobpasoBaTesisi HEO6XOAMMO JiBa HanpspkeHUs. OHO HampsKeHUe yepe3
TUPUCTOPBI KOMMYTHUPYETCS HAa HAarpy3Ky — OHO Ha3blBAaeTCsl CUJIOBbIM HaNpsDKEHUEM; Jpyroe
HanpsDKeHWe UCIOJIb3yeTcsl JJii TNUTAHUS CUCTEeMbl yIpaBJieHUs - OHO Has3bIBaeTcsd
BCIIOMOTaTeJ/bHbIM.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTalUU B CJIEAYIOIIUX YCI0BUSX:

A) 3akpbITble B3pbIBO6€30MaCHbIe TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temnepatypa okpyxatouiero Bosayxa ot 0 go +40 C;

B) BepxHUI Ipe/ies1 OTHOCUTEbHOM BJIXKHOCTU Bo3yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

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

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

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4el U JPyTrUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U YIapPOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyYTpeHHee VCTPOUCTBO.
BHewHuil BUJ npeobpasoBaTeJis NpecTaB/ieH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

Ha nvneBoil maHesiM pa3MellaloTcs 3J1eMEHThI UHUKALUKU U yIIpaBJIeHHUs:
A) cBetoauobl “B” u "H”;
B) cBeToguon “ABapusa”
B) Tym6.sep “PaboTta”;
[') rym6sep "HanpaBienue”
y p p
J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
2K) pyuka BcTpoeHHOTO IepeMeHHOI0 pe3ucTopa.

BHyTpu KOopnyca pa3MeljaoTCs:

A) knemmHas kosioaka XT1 g nok/Ir04eHHs CUJIOBOM CETH;

b) ki1eMMHas kosioaka XT2 /151 MOK/II0YeHHUST 0OMOTKH SIKOPS;

B) kineMmMHasd kosioaka XT3 fi/1s1 NOJK/II0YEHHUS L[eNH BO30YK/IeHUS;
") TupuctopHble MoAyIH( 6 IITYK);

) paauaTop oxJaxKJeHUs;

E) maaTel cucTeMbl yripaBJieHuUs;

7K) BeHTUISTOPBI OXJIKAEHUS

Ha 60k0BO¥ MaHeJ M KOpITyca HAXOAUTCS KieMMa 3a3eMJIeHHUSI.
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HpOBOﬂa AJId MMOAK/IIIOYEHUA TNHUTAIEero CUJIOBOr0 HaMNPAXEHHA 3aBOAATCA B KOPIIYyC
CBeEpXy, NpoBOoAa AJiA MOAK/JIOYE€HUA Llel'[eﬁ Harpy3kKdu U yripaBJI€eHHUA — CHHU3Y.

f[l/lueBaH MaHeJIb YyIOpaBJ€eHUA COeAWHAECTCA C OCTaJIbHBIMHM 3JIEMEHTAMU PEryJadTOopa
COeAUHUTEJIbHBIM KI'YTOM, KdK IIOKAa3aHO Ha pPUCYHKe 3.2

Pucynok 3.2 Peryasatop ZTRS-TY c BbIHeCeHHOU NaHEeJIbIO yIIpaBJeHUs
ITO JaeT BO3MOXKHOCTb BbIHECTH I[aHeJb YIpaBJeHUA 3a NpeJesibl peryjsaropa U MHpu

HeOOXOJAMMOCTHM YCTAaHOBUTb €e, HalNpuMMep, Ha /JBeple BHelHero Mmkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.

PeXX1Mbl pabOoThI.

[Ipeo6pasoBartesib B JIIO6OM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB paboThbl. ITH
peXUMBbI lepeyncyieHbl B Tabaule 3.1.

Ta6suna 3.1 PexkuMbl paboThbl Ipeobpa3oBaTeis

Ha3zBaHue pexxrMa [TogcHeHnue

B 3TOM pexxuMe HMMIy/IbChbl yIpaBJieHUS Ha CUJIOBble TUPUCTOPHI He
NOJAITCs, BBIXOJHOE HalpsDKeHWe Ha Harpyske OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ora” wau
“I'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexXoAuT B
COOTBETCTBYIOLUN pexuM. Ha uHAUMKaTOpe B INEepBOH CTpPOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HaueHHe CUTrHaJla 3aJaHus

B 3ToT pexuMm npeobpa3oBaTesib MepexXojUT NPU HAJUYUM KOMaH/ibl
“PaboTta”. Ilpy 3TOM Ha BCe TUPUCTOPHI MOJAAITCH yNpaBJAKOLAE
MMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsikeHue. Ha uHAuKaTope
OoTOOpaXkaeTcCsl TeKylllee 3HaYeHWe CUTHaJsa 3aZjlaHus, BBIXOJHOU TOK U
HanpsbkeHue. B ciayyae nosBieHusas koMmaHAbl “Cton” yCcTpOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“PaboTa”
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“ABapus”

B 3TOT pexxuM npeobpasoBaTesib MepexoJUT NPU PErUCTPALMU KaKOH-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBBbIE
TUPUCTOPBI He TMOJAITCA. YCTPOMCTBO He peardpyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUM aBapuiHOU cutTyanuu. [locie perucrpanuu
OTCYTCTBHUSI  aBapUMHOM  CUTyallMd TMpeobpa3oBaTeSb  MOMXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPaMMHUPOBAHHbBIX
HACTpOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSAs HAAIUCh

“IIporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJlaHUsl 3HAaYe€HUH NpPOrpaMMUpPYeMbIX
napamMeTpoB M COXpaHEHUS MX B NaMATH MHUKpomnpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkuM "[lporpammupoBaHue”
MOXXHO BOWTHM HakaB KHomnky ‘llporp.” B nepBble 10 cekyHz nocie
NO/Jauu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha JHUCILIee
O0TOOpaXkaeTcsl Ha3BaHUe TeKylleld MoJie/iM TpeobpasoBaTeis).

B aTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaH[bl
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mepBoi cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
HOsICHEHUE

3.3 OpraHbl ynipaBjaeHud U UHAUKALUU

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasyieHus wind | HasHayeHue
HHIMKALMH

Csetoguon “B”

['oput B pexkume “PaboTa” npu HanpaBJsieHUU BpalleHus "Bnepen”

Csetoguon “H”

['opuT B pexxume “PaboTa” npu HanpaBjeHUU BpaieHus "Hazan”

Ceetoauon “ABapus”

loput B pexxume “ABapus”

Kugkokpucrtamnudeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

MH/JMKATOP IpPOTrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIHN pe3ucTOop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojjauu KoMaH/bl “PaboTa” B pyyHOM pexume

Tym6sep “HanpaBiienue”

Jl1s1 U3MeHeHUs HalpaBJeHUS BpallleHUsl JBUraTesss B PYYHOM
pexume

KHonka “IIporp”

Jl1s1 BX0Jla/BbIX0/1a B PEXKUM POrpaMMHUPOBaHUs

Jis BbIbOpa mporpaMMupyeMod (yHKLMH, BBOJA B MNaMSAThb ee

Kromia "®" 3HAYEeHMUs
KHomnka “>”" Jl/1s yBesindeHUs1 3HaYyeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 HasHayeHuWe KJeMM KJeMMHbIX Kosionok XT1-XT3, X1, X2 u X4 npuBeJieHO B TabJIUIEe
3.3. KniemMHble kosioaku X1, X2 1 X4 pasMellaloTcA Ha IJIaTe yIpaBJeHus

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

KneMMHUK

Ne
KJIEMMbI

Hasnauenue
llenb
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XT1 1 A Jns coennHenus ¢ ¢a3oi A nuTaroUero HanpsKeHusi

XT1 2 B Jnsi coenuHenus c ¢a3or B nuTawuiero Hanps»KeHus

XT1 3 C Jlns coennHenus ¢ ¢azor C nmUTalOIero HanpsHKeHUs

XT2 1 +Us Jisi coeHeHMs ¢ 06MOTKoM sikopsi( Beixoa “nutoc”)

XT2 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)

XT3 1 L Ji1sl noiK/II0YeHU S HANIPSKEHU S yIIpaBJeH s, TUTaHUe
1eney Bo30YK/AeHHUs

XT3 9 N J1sl moiK/II0YeHU Sl HAaNIPSKEHU S yIIpaBJeHUs, TUTaHUe
1eney BO30YK/AeHHUs

XT3 3 +UB st coeiMHeHMs C 06MOTKOM Bo36yxaeHus( Boixos “nuiroc”)

XT3 4 - Us %[JIFI coe",qHHeHHH c 06MoTKOM B030YxAeHus ( Boixon

MUHYC")

XT4 1 Tr+ J1d oAKJ/I0YeHUs TaxoreHepaTopa

XT4 2 TI- 11 noAK/I0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsixkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND | O6mu# fJis aHAJIOTOBOT0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d moga4y cCUrHasia AMCTaHIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X2 6 B/H [ IUCTaHIIMOHHOTO U3MEHEHMS HallpaBJIEHUS BpallleHUsl
JBUraTess

X2 7 GND 061mui

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-r0
IpOrpaMMHUpPyeMOro peJje

X4 2 O6uuit | O6UMM KOHTAKT 1-ro mporpaMMupyeMoro peJe

P1

X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pese

X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJe

X4 5 O6uuit | OGUUM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie

p2
X4 6 H3 P2 ;I:J}I)é\’laﬂbHO-BaMKHYTblﬁ KOHTAKT 2-r0 IpOrpaMMHUpyeMoro

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bky1” WM AWCTAaHLMOHHO — MMyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOHU KoJiogKu X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXJeHHUEe PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia” Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03HavyaroT koMaHay “Cton”.

M3MeHeHHWe HampaBJ/ieHUS BpallleHUs MOXHO OCylleCTBUTb MECTHO - IepeBOJOM
pyKosITKU TyMbJiepa "HanpaBsieHue” B mosoxenus "Bnepen” wau "Hazaa” — uav JUCTaHIIMOHHO
NyTeM 3aMblKaHHUs/pa3MblKaHUs KJIeMM 6 U 7 KJIeMMHOM KOJIOJKU X2.




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

Bbi60op Mex/Ay MECTHbIM WM JUCTAHLLMOHHBIM CIHOCOOOM yMpaBJIeHHS OCYLIECTBJISETCS
nporpaMmMupoBaHueM GyHkuuu F1( cM. myHKT 7).

3.6 Bbi6op 3aarol1ero cCUrHaJja

YnpaB/siaTb ypOBHEM BbIXOJHOIO HaNpsiXKeHUsl MpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJ/IATh:

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

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3Ha4YeHHUSAM 33/jal0lero CUrHaJia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VNPABJSWIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

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 JIMCIJiee B MPOLEHTAaX, BOJIbTAX UJIU aMmIlepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHMe mnpeob6pa3oBaTesisi MOCJe TMpoBaja CUJIOBOTO HJM BCIOMOraTe/bHOIO
HanpsDKeHUs1  omnpejesisieTcl  3HadyeHWeM  QYHKUUKM  [OBTOpPHOro  BkJjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe MOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HaNpsXKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YypOBeHb, ecJd O6oJibllle JBYX CEKyHJ] — TO NpPU HaJMYUKM KoMaHAbl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Ecim F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUHU YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPHU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYeETCs coobleHre 06 ouMbke. B TakoM noJioxkeHUH Npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHHUs. UToObl ero pa3bJioKMpPOBATh, HY>KHO NMojaTh koMaHay “Crtom”,
nocJ/ie 4yero npeobpasoBaresib NepenzieT B pexxuM “'0TOBHOCTB .

[IpuMeHeHue GyHKIUHU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMOro peJie

Ha k/1eMMHy10 K0JI0AKY X4 myaThl yIpaBJieHHs BblBeJleHbl KOHTAKTbl TPOTPaMMHUPYEMbIX
pesne. B 3aBucuMocTH OT 3HaveHUss GyHKUUMM F4 u F5( cM. myHKT 7) peJsie MOXXeT ObITh
HEeaKTUBHBIM UJIU BBITTOJHATb QYHKIUIO CUTHAIM3AaTOPA CIeAYIONIUX COObITHM:

A) [Ipeo6pasoBaTesib HAXOAUTCSA B pexkuMe “'OTOBHOCTD;

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTta”;

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

[) JuHaMuyeckoe TOpMoKeHUe. KOHTaKTbl peJie UCNOJb3YIOTCHd [AJs KOMMYTaluu
CUJIOBOTO KOHTAKTOPA, MOAK/IYAKIIEro TOPMO3HOH pe3UCTOpP K 0OMOTKe SKOPS.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MOXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 I'n u
TOK 5 A.

3.10 Hu>kHUW ¥ BEpXHUW NTpeJiesibl PeryJIMpoBaHus
HuwxHUA U BepxHUHM TMpejiesibl PeryJupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCMMaJIbHOMY 3HAa4yeHMIO yNpPaBJAIEro CUrHajla. YCTAaHOBKA 3TUX 3HAYeHUH NO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJHpoBaHHEe BbIXOJHOTO
HanpspKeHUs1 B MPOLEHTAaX OT HOMHUHANIbHOro. EciM ycTaHOBUTH 3HaYeHHE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jliana3oHe — OT HyJIs 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJsieT 0,1%.

3aZlaHNe 3HaUYeHUM HUXKHEro U BepXHero npeziesioB peryJupoBaHus AJ1s1 OCYLeCTBJISAETCS
nporpamMmupoBaHueM ¢yHkuui F15 u F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK OOMOTKHU He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OTPaHUYMUBATH MyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETC W OTKJ4YaeTcsd M[porpaMMHUpoBaHuMeM ycTaBku F17=1, a BeJHMYMHA
MaKCHMMaJIbHOTO TOKa 3aiaeTcs ycTaBkor F22( cM. myHKT 7).
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3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOAJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuansanuy Toka — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuJn3aly TOKa NIpU
CKauke ceTeBOoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcsl B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUUA BK/IOYAETCAd U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

3.13 PexKUM OorpaHUYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM

CUCTeMa ylpaBJieHUsl aBTOMaTUYeCKH HU3MeHseT yIpaBJsiolliee BO3JeWCTBUE HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHWEe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HaueHUe. DyHKIMA BK/IOYAETCS U OTKJIIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

3.14 PexxuM CTaOUIM3AIUY HANPSKEHUS
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOMJIM3ALMU HaNpsi>)KeHHs, B KOTOPOM

cucTeMa ymnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUEe HAa TUPUCTOPHI
TaKMM 00pa3oM, YTOObI MO//lepP>KMBATh HaNpsKeHHe Ha 0OMOTKe SIKOpsl Ha 3a/JaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMUHAJIBHOTO HAIpsKeHUsl CeTH, BpeMs
CTabuM3alMu NpU CKauke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJOYAETCS W OTKJIOYAETCS
nporpaMMupoBaHueM ycTaBku F17=4, a BeJMYMHA MHHHMaJbHOTO W MaKCHMaJbHOTO
HanpspKeHU# 3ajjaetcs yctaBkaMu F19 1 F20( cM. nyHKT 7).

3.15 PexxyM cTaOUIM3AlMU TOKA C OTPaHUYEHHEM HaNPSXKEeHUT

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOWUJIM3AIMM TOKA C OJHOBpPEMEHHBIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTUYECKU H3MeEHseT
ynpasJisiioliilee BO3JENCTBHE HAa THPUCTOPbI TAaKHM 00pa3oM, 4YTOObl MOAJEpPKHUBATb TOK
OOMOTKHM SIKOpS Ha 3aJlaHHOM YpOBHe, OJJHOBPEMEHHO C 3TUM He JO0MycKas IMpeBbllIeHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHaz 3a/laHUsi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
OyHKIMA BK/IOYAETCAd W OTKI/OYAETCS MporpaMMHpoBaHUeM ycTaBku F17=5, BeJIMYHMHaA
MUHMMaJbHOTO U MaKCUMaJIbHOrO TOKa 3ajaeTrcd ycrtaBkamMu F21 u F22, mMakcuMasibHas
BeJIMUMHA HanpsikeHUs — GyHkuuend F19( cM. nyHKT 7).

3.16 PexxyM cTabUIM3AIMY HAIPSKEHUS C OTPAHUYeHHUEeM TOKa

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

3.17 PexxuM orpaHU4eHUsd CKOPOCTU
[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUME OrpaHUYEHHUS] CKOPOCTH, B KOTOPOM
CHCTeMa ylpaBJieHUs] aBTOMAaTHU4YE€CKH HW3MEHSIeT yIpaBJisiollee BO3JEeNUCTBHE HAa TUPUCTOPHI
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TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJaHHOe 3HayeHUue. DyHKIus
BKJIOYAETCA U OTKJ/II04YaeTCsA NporpaMMUpoBaHueM ycTaBku F17=7, a BeJlMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aIMU CKOPOCTHU

[Ipeobpa3oBaTesb MOXET paboTaTb B peXHWMe CTAaOWIM3alMM 4YacTOThbl BpallleHUs B
GYHKIMM 06paTHOUM CBSI3M OT TaxoreHepaTopa, YCTAHOBJEHHOTO HAa BaJ ABurartesis. CUTHaAJ
3a/laHHs Ha AuCIlJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxHU#A
Y BEPXHUU NpeJies peryJIUpoBKU 060poToB 3agaeTcsa GyHkuusamMU F31 u F32( cMm. nyHKT 7).

Jl1s1 IpaBUJIbHOM paboThl U MHAMKALIMU B peKUMaxX CTaOUIN3aL MU CKOPOCTH HEOOXOAUMO
aKTUBHPOBATh HWHJAWUKALMI OGOPOTOB Ha JAHUCIJIee, [Jisl Yero HY»KHO YCTaHOBHUTb 3HaYeHHUe
F23=0, a Tak xe ¢yHkuuen F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHue uyuciaa MB/ob6,
COOTBETCTBYIOLIee KOHKPETHOMY TaxoreHepaTopy.

PexxuM cTabunvsanuu CKOpPOCTH BkitovyaeTcss  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjsaTtop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBAET C 33/laHUEM; NPU 3TOM BeJIMYMHA YIPaBJISIOIIETO
BO3/JIeMCTBUS HAa TUPHUCTOPBI BBIYMCIAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUYeCcKOH
CKOPOCTBIO( BeJIMUMHA PACcCOI/IacOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBIN KO3POUIIMEHT
Kn. U3 sToro mpuHnumna ciaefyet, 4To GaKTHYeCKass CKOPOCTb Gy/leT BCerjja HEMHOIO0 MeHble
3a/laHHOM, IOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS He MOXET ObITh PaBHOU HY.IIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcs B npegenax ot 1 fo 80,
3aBojickasl ycTtaBka paBHa 20. Yem 6osibmie ko3dpouuuent Ko, TeM crabusibHee CKOPOCThb
BpallleHUs1 U JKecTye MexaHHYecKas xapaKTepUCTHKa 3JekTpogsurartesns. [lpu Kn=1
CTabWIM3aIMs CKOPOCTH NPAKTHUYECKH OTCYTCTBYeT, MexXaHHW4yecKass XapaKTepHUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNoJb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tax ke an1g pexxuma cTabUIM3alUU CKOPOCTU UMeeTcs HacTpoWka F35 - kBagpaTU4HbIN
k03¢ dunueHT n*n. JleiictBue 3Toro koadppuieHTa aHajaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03QPULMEHT yUYUTbIBA€TCSA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OIbIION pasHULe MeXAY
3a/laHHOM U (QaKTHUUYeCKHMMM CKOPOCTSMHM 3Ta COCTABJAWIAS HeBeJMKa, HO NPU NpocajKe
CKOPOCTU KBaJipaTuU4yHas cocTtaBJjsomas F35*(n3-nd)”*2 pe3ko yBesnudyuBaeTcs U J006aBjseT
CTabuaM3Upyloliee JedcTBUe. ITOT K03QPUIMEHT HauboJiee 1ejiecoo06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.

Baxkno! Ilpu crabuiusanuy CKOpPOCTHM BO3JeMCTBHE HJeT TOJbKO Ha BbINPSIMUTENb
yOpaBJieHUs Lenblo fAKOpsa. IJTO HYXXHO YYUTbIBAaTb MpPU peaju3alUy [IBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK IPU HeOOXOAMMOCTH CTAaOUJIM3aLMd CKOPOCTH BhbIlIe
HOMHHAJIbHBIX 000pOTOB JBUraTess( B 30He 0cCJabJeHHd MO0JisA) CHCTeMa ynpaBJeHUs He
KOppPeKTUPYeT aBTOMaTHUYeCKU HalpsKeHUe U TOK BO30YXKJeHHUs. ITO HY>KHO JieJlaTb BPY4YHYIO
WJIK OT BHELIHEro KOHTPOoJIJIepa.

3.19 YcTaHOBKA CKOPOCTH OTPAHUYEHUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAaGUIM3aLUHU(
OrpaHHY€eHMUs1) 3aJlaHHbIX BeJW4YUH. [y aToro umeetcs ¢yHkuusa F18, koTopas geiicTByeT Ajs
pexxumoB F17<8( kpoMe pexxuMa cTabuau3anuu ckopocTH). PyHkuus F18 MoxeT npuHUMATh
3HAYEHUS:

- 0 - measieHHas. CKOpOCTb CTaOUIM3alMU MU OTPAaHUYEHUSI MaKCUMaJIbHO MeJJIeHHas,
Ipyd 3TOM JOCTUraeTcsl HauboJblIasg TOYHOCTb CTAbWJIM3aLUM. TOYHOCTb CTAGWUIM3ALUHU
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HanpshKeHUs WM Toka - 1% OT HOMHUHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTabuJIU3alUu NpHU
CKayKe CeTeBOro HanpshkeHUs Wiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHsasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpejAHsAsd, NPU 3ITOM
JIOCTUTAeTCsl CpefiHssl TOYHOCTh CTabWn3anuyd. TOYHOCTh CTAGUIM3ALMU HANPSKEHUS WU
TOKa - 2-3% OT HOMHHAJIbHOTO HAaNpsXKeHUsl CETH, BpeMsl CTabUIN3al U IPU CKayKe CeTeBOro
Hanps>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpas. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuin3alMy HU3Kasd. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJId Toka - 3-5% oT
HOMHHA/JIbHOTO HaNpshKeHUs CeTH, BpeMs CTAaOWJIM3alMU NPU CKAayKe CETEeBOr0 HaIpsKeHHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpoCTb CTabWIM3allMM BBICOKAsA MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUIN3UPYeMOU BeJIMYMHBI K 33/JaHUIO.

3.20 TopMokeHHe ABUTATE]d

TopmoxkeHue jBuratess 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 nyiaBHOro ocraHoBa. JVIMTE/NbLHOCTh TOPMOXKeHHUsI orpaHuyeHa 25-30
CEKYH/I BO BCEX PeXXUMaX.

Cnoco6 TOpMOKeHHUs 3aBUCUT OT 3HaUYeHHUs OT 3HaYeHUs1 yHKuu F25:

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

- F25=1 - TopMokeHHEe NPOTUBOBK/IOYEHUEM B QYHKIIMU CKOPOCTH, TO €CTh MyTeM N0AA4YH
Ha OOMOTKY SIKOpSl HallpsDKeHUsl oTpulaTesbHOU mnojspHocTy UtopM( 3ajaeTcss yHKUHEN
F27), koHTpo/1Mpys NpU 3TOM CKOPOCThb BpallleHHs BaJsia 10 CUTHaJ/ly OT TaxoreHepartopa. [locie
JIOCTH>KEHUSI CKOPOCTH BpallleHUs BeJMYHMHBbI N OTCe4YKH, omnpefenseMod ¢yHkuueir F38,
HanpsikeHUe ¢ 00MOTKHU sikopsi cHuMaeTcs( ecau F37=1) uau njaaBHO yMeHbIIaeTCs [0 HYJS B
TeyeHue 0,5 cek( goTropmoxkenue F37=0). Lluksa TopMoKeHHSI IPOTUBOBKJIIOUEHHMEM NTOKa3aH Ha
pucyHke 3.3

A

A Usa
[BuratenbHbliii
' pexum
|
|
! [OTOPMOXEHNe
: L .y
|
urtopm l I TOPMO3HOW peXum
|
|
|
n, o6/MuH :
|

_________________-RE
\

N OTCEYKU

PucyHok 3.3 [JUKJ1 TOpMOXKeHHsI MPOTHBOBK/IOUYeHUEeM( peBepcoM)

BesinurMHa CKOPOCTH OTCEUKH peryarpyetcs B npegesax oT 50 go 500 06/MuH GyHKIHEN
F38. CiinIKOM BBICOKOE 3HAaY€HHE OTCEYKHU MPUBOJUT K HEJOTOPMOXKEHHIO( BaJl MPOJO/DKAET
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BpalaThCsl), a CJAMIUIKOM HU3KOE 3HaUeHUEe HA0OOpOT - mepeTopMoKeHUI0( BpallleHUIo Baja B
00paTHYIO0 CTOPOHY, YTO MOXKeT ObITb P UHTEHCUBHOM TOPMOXKEHUU.

- F25 = 2- TopMoXeHMe NPOTHBOBKJIIOYeHUEM B QYHKIIMM BpeMEHH, TO eCTh IyTeM N0Aa4H
Ha 0OMOTKY SIKOpSl HaNpsiXKeHUs oTpuUlaTeabHoM nossspHocty UtTopM( 3aziaetcs pyHkuueit F27)
B TeuyeHUe BpeMeHH TTopM, omnpejesnsieMoro 3HadyeHHeM GYHKIUM F26. [Ipy 3TOM CKOpOCTb
BpallleHus1 He KOHTposaupyeTcs. [lo ucteuenue BpeMeHu TTOpM HanpsKeHUe C 0OMOTKHU SIKOPS
cHuMaeTcs( ecnu F37=1) unu nj1aBHO yMeHblIaeTcs [0 Hy s B TedeHue 0,5 cek( foTopMoKeHHE
F37=0).

- F25=3 - tuHamMuyeckoe TOpMOXXeHHe B PYHKLUU CKOPOCTH, TO €CTh MyTeM MOAKII0YEHUS
06eCTOYEeHHON OOMOTKHM SIKOPS K TOPMO3HOMY Pe3UCTOpPYy, KOHTPOJUPYS MPHU 3TOM CKOPOCTHb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIIYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTCs MOTpeGUTesNeM CaMOCTOATeNbHO. Il KOMMYyTalUu
CUJIOBOTO KOHTAaKTOpa 3aJledCTBYyeTCAd KOHTAaKTbhl MNpPOrpaMMHUpPYeMbIX peJie Ha IJaTe
ynpaBJieHus, [AJs1 Yero TpebyeTcsl yCTaHOBUTh 3HayeHus pyHkuui F4 vuau F5, paBHoe 4.

[Tocsie fOCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHen
F38, KOHTaKThl MporpaMMUpyeMbIX peJie MepeKUAbIBAalOTCHd, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM Pe3UCTOP OT OOMOTKHU AKOPS U AUHAMHUYeCKOe TOPMOXKeHHe NTpeKpaliaeTcs.

- F25=4 - njunaMnyeckoe TopMokeHHe B QYHKLIMM BpeMEHHU, TO eCTb IyTeM MO/ K/II0YeHNs
00ecTO4YeHHONH OOMOTKM SIKOpPSA K TOPMO3HOMY pe3UCTOPy B TedyeHHe BpeMeHU TTopM,
onpefesseMoro 3HadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpOCTb BpalleHUs1 He KOHTPOJIUPYeTCs.
TopMoO3HOHM pe3ncTop NoAKJKYaeTca 3a CYeT KOMMYyTallud CUJI0OBOTO KOHTaKTopa. TopMO3HOU
pPEe3UCTOP U CHUJIOBOM KOHTAaKTOpP B KOMILJIEKT IIOCTaBKM He BXOJAT, IpUOOpeTarTcsd
noTpebuTeseM CaMOCTOATeJbHO. /Jlj1If KOMMYyTalMM CUJIOBOIO KOHTAaKTOpa 3aJelCcTByeTcs
KOHTaKTbl MPOTPaMMHUpPYEMBIX peJie Ha IJlaTe ynpaBJieHUs, [AJs 4ero TpebyeTcsl YCTaHOBHUTH
3HavyeHus ¢yHkiui F4 unu F5, paBHoe 4.

[lo ucteyeHue BpeMeHM TTOpPM Hamnps)KeHHWe KOHTAKTbl NPOrpaMMHUpYyeMBIX peJie
NepeKu/IbIBAlOTCS, CUJIOBOM KOHTAKTOP OTKJ/II0YaeT TOPMO3HOM pe3UCTOpP OT 0OMOTKH AKOPA U
JAMHAMU4YecKoe TOpMOXKeHHe peKpallaeTcs.

3.21 [I1aBHOCTb M3MEHEHUA CKOPOCTU BpallleHUs
B MeHwo uMeeTtcs ¢yHKIMA F97, ¢ moMolbi0 KOTOPOM MOXXHO pPeryJiMpoBaTh IMJIAaBHOCTb

W3MEHEHUsI CKOPOCTH BpallleHHs, YTO ObIBAaET HEOOXOAMMO JJisl NMpeJoTBpalleHUus] PhIBKOB U
neperpysku ABuraressa. PyHKIUsA NpUHUMAET 3Ha4eHUs OT Hyss A0 10. yHKIUsA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATE/IsI IPU PE3KOM U3MEHEHUU CUTHAJIa YIpaBJeHUs WU
HarpysKH, 3alllMIaeT JABUTaTesJb OT Pe3KOro Habopa CKOPOCTH, HalpuMep, MPU OMMOOYHBIX
JIeCTBUSIX ONIEPATOPA, IPEAOTBPAILAET YXO PErYJASTOPA B 3aIIUTY OT MEPErpy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJleHHOe H3MeHeHue. Hy)XHO y4YMTBIBATb, YTO NPHU OGOJBLUIMX 3HAYEHUSX
OYHKIMK y peryJisiTopa yYMeHbIIAeTCs CKOPOCTh peaklMM Ha HAabpoC HArpy3Kd B pexuMe
CTabUJIM3AIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, I03TOMYy He CJIelyeT BbICTABJSATH
He0OOCHOBAHHO 60JIbIIME 3HAYEHHUS 3TOU QYHKIMUU.

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIU0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B

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

3.23 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:
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A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3allUTa peanu3yeTcs
nyTeM OBICTPON 0OpabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy nmpeBbIlIEHUM MTHOBEHHOTO TOKa 3HayeHUs 3*[HOM NPOUCXOAUT CHATHE yNPaBJAOLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee 0OTOOPAXKAETCSA COOTBETCTBYIOLIEE COOOILEHHE.

B) 3amuTa OT mneperpy3kd 3sJeKTpPOABUraTessi NpeJHa3HayeHa /[Jid COXpaHEHUs
PaboTOCIOCOOGHOCTH 0OMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HaYeHHUs. 3allluTa yCTaHABJHUBaeTCs NMporpamMmupoBaHueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJIbHOE 3HauyeHHWe TOKa SIKOpsA W BO30OYXK/JeHUs
asekTpoaBuraresid. Ilo ymosyaHuio 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
npeo6pasoBaTtesisi( CM. NyHKT. 7) MuUKpomnpolueccop HenpepbiBHO U3MepsieT TOK Harpy3kKu U
HaKallJIMBaeT 3HAa4YeHUe BPeMs-TOKOBOTO MHTerpaja U CpaBHHUBAET €ro C YCTaBKOH, MpHU
NpeBbILIEHUH KOTOPOM CHHMMAaeT WMIIYJbChbl YNpPaBJeHUsS C TUPUCTOPOB M OTOOpakaeT Ha
Jucmiee coobuieHre. Pabota mpeo6pas3oBaTesiss OJIOKUPYETCS HAa 3 MUHYTHI, NOCJAE Yero OoH
nepexoAuT pexuM “['0TOBHOCTBL” ec/v mojiaHa komaHza “Cton”.

[leperpy3o4yHasi cnoco6HOCTb npeobpasoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,[=1,1 Inom - 120 cek.

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMS 3alMThl paboTa npeobpas3oBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJISITOPHI OXJIXKJEHHUS U Ipeobpa3oBaTesib NepexoAUT peXuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HampsPKeHUs CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/y4ae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClAy4yae HUX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

Jl) 3awuTa OT HEeJOMyCTHMO HHU3KOIOo MoJisi BO30OyXAeHUs. B ciydaeT HeLOCTAaTOYHO
BbICOKOI'0 HaNpshKeHUs WJM TOKa BO30OYXKJeHUs TMpeobpa3oBaTesb OJOKUPYET NoJavyy
VMMIYJbCOB YIpPaBJIEHUs HAa TUPUCTOPbI U 0OMOTKA IKOps 06ecTouMBaeTcs. HacTpolika 3alUThbl
OCylIeCTBJIsSIeTCs porpaMMupoBanueM ¢pyHkuuu F29, F30 1 F93.

@®yuknued F29 ycraHaB/MBaeTCs HOMMHAJIbHBIA TOK BO30YXK/JEeHUSl 3J€KTPOJBUraTES.
CpabaTbpiBaHHe 3aUIMThl NPOUCXOJUT MPU PETUCTPALUU BeJUYHWHBbI TOKA BO30OYXKJEHHS B /iBa
pasa MeHblile 3HaYeHus PyHKuuu F29.

@®yuknuerr F30  ycraHaB/iuBaeTCsi  HOMHHaJIbHOE  HalpsiKeHHE  BO30OyXKJeHUs
asekTpojBurartesisi. CpabaTblBaHUE 3alUThl MNPOUCXOAUT NPHU PETrUCTpPalMU BeJUYHHbI
HanpsbKeHUs BO36YK/IeHUs B [iBa pa3a MeHble 3HaueHUus: yHkuuu F30.

[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

dynkuneid F93 MOXHO aKTUBUPOBATh/[AEaKTUBHUPOBATh 3alUTyY OT MOTEPU MOJs
B030yxaeHuUs1. [Ipu F93=1 3amuTa Beik/JIl0UeHa U He cpabaThiBaeT HE3aBUCUMO OT PaKTUUECKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHUsI U HacTpoek F29 u F30.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTUMKa TOKa. B ycTpoiicTBe A/ u3MepeHUs TOKa 0OMOTKH
SIKOpsl HMCIIOJIb3yeTCsl [ABa JaTyMKa TOKa, “MJcoBoM” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3apaetca pyHkuuen F94:

F94=0 - Ia BbluuciaseTCcsd Kak MNOJycyMMa U3MepeHUW ABYX AaTuyukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciv oJUH AATYHMK HU3MepsieT B 2 pasa
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OoJibllle IPYroro BblAaeTcsl OoMIMOKA 12, cUTHa/JIM3UpPYIOLas 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATb curHas “"PaboTa”.

[Tocsie 3TOro MOKHO yCTaHOBHUTb:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 - Ia = 0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXXHO OIllpeJile/INTb HEUCNPABHBIU JaTYUK
WM OTPeryJMpoBaTh IMOKa3aHUsS TOKa Ha Aucmiiee. F94=3 wucnosib3yeTcsi Kak BpeMEHHbIH
PEXUM MPU HEUCIIPABHOCTHU 060UX JAaTYUKOB TOKA.

K) 3amuTa OoT OTCYyTCTBUA M3MepeHUs HanpshkeHUs sakops Us. @yHKUMA aKTUBUpPYeTCS
Wiu oTkiw4vaeTcsa ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B npu
IpeBbIlIeHUH ONpe/ieJIEeHHOTO yIJjia IPOBOAUMOCTH TUPUCTOPOB, UYTO FTOBOPUT O HEMCIIPABHOCTH
KOHTypa u3MepeHus. [locse cpabaTbiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHATh CUTHAJ
"PaboTa”.

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

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3aniuTa TakK ke He pab0TaeT [0 OKOHYAHUSI BpeMeHHU IJIaBHOTO MyCKa.

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

3.24 YupaBJieHde LleNbl0 BO30YKIeHUS
BeixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXJeHUs1 - Heperyaupyemoe, 200 B

NoCTOsIHHOTO Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nogaBaemMoro kjaemMMmbl XT3:1 u XT3:2. 3To HanpspbKkeHUe MoJaeTcs Ha OJHOGA3HBIA AUOJHBIN
BBINPSIMUTEJIb Yepe3 BCTPEYHO-MapasjiebHbld TUPUCTOPHbIM MOAYJIb, BBIMOJHSIOIUNA POJIb
TBEPAOTENBHOTO peJie; 3TOT TUPUCTOPHBIN MOAYJIb BKJIIOUaeTcs maTod ynpasienus( pese K3)
npu nepexo/jie B pexxum “PaboTta”.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOILUM TpeboBaHUsAM “[IpaBus ycTpoiicTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl ONACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeobOpasoBaTessi Ha OObeKTe, a TakKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOC/IY>KMBAaHHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHye BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb

wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KHUCJIOT, lle104el, Maces U T. II.
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4.4 TlopkiouyeHUe, peryJMpoOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TIpeobGpa3oBaTesis
JIO/KHBI  POM3BOJAUTHCH TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLINMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTaLUU.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlng 3alUThI 006CIyKMBAIOLIET0 IepcoOHasia Mpeobpa3oBaTeib A0/KEH ObITh 3a3eMJIEH.

4.7 TlpeobpasoBaTesib He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYIollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
nepcoHasa WJM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeEOOXOAWMO MOJAK/IIOYATh 4Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN cCUCTeMOM 6e30MacCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs U IpeJ0TBpallleHUs NoXapa Heo6X0AUMO:

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

B) HejomycTMMO ycTaHaB/MBaTbh Npeo6pa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieyuTh He MeHee 100 MM cCBOGOJHOTO NIPOCTPAHCTBA
110 NepUMeTpy NpeobpasoBaTeJis.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD NPe06pa3oBaTe/Ib HA IITATHOE MECTO U HaZIEXKHO 3aKPEINUTD ero.
5.2 3azeMsinTh Npeobpa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 [Ipok/iaApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlOLLeN CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeyeHne CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

54 llenu aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJil Y4ero peKOMeHAYeTCd UX KOHI[bl TIATEJbHO 3aYMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCA IO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.
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5.6 [Ipu BbINOJIHEHMU MOHTAXXHBIX Pab0T HEOOXOAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbINIOJHUTD CJeAYIOlIMe NeUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TECTOBOW HAarpy3KU peKOMeHAyeTCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

B)ybeauThcs B MPaBUJIBHOCTU NMOJKJKYEHHS BHEIIHUX lieled MUTAHUsS W yIpaBJeHUs,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

be3 mnoAk/JHOUYEHHOW Harpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MPaBUIbHOW WU
HeNpaBUJbHOU paboTe BbIMPSIMUTEIS.

B) mnopaTph HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOJbI HAa MepeaHeEN
NaHeJy KopIyca A0JKHbl KpaTKOBPEMEHHO 3arOpPeThCs U MOTAaCHYTh, Ha Aucijee B TeueHue 10
CEeKyH/JI AO/hKHA OTOOPa3UThbCs HAANMUCh TEKYIleHd MoJesu Npeobpa3oBaTesisi U BK/IOYAIOTCS
BEHTUJIATOPBl OXJaxJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcsa Haanuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasa 3aZaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
O03HAyaeT, YTO Npeobpa3oBaTesib F'OTOB K paboTe U MPOrpaMMUPOBAHHUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKM: Mojadya KoMmaHAbl “Pa6ota”
OCYIIIECTBJIIETC MECTHO TyMOJIEpOM C JIMIEBOM TMaHeJM, CUTHAJ 33JlaHUsl T0JAeTCs
BCTPOEHHBIM NTepeMEeHHbIM PE3UCTOPOM, PEKUM — OTPaHUYEHUS TOKA.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBON HAarpy3ke peKOMEHAYeTCs OTKJIIOYUTh 3aUIUTY OT
NOTEPHU MOJIs1 BO3OYK/AEHUS, [Jis UEro cJeAyeT yCTaHOBUTh 3HauyeHue QyHKiuu F93=1.

[lepeBeauTe Tym6sep “PaboTa” B mosioxkeHue “Bku”.

[Ipu 3TOM JlaMna, MOJK/JI0YeHHasi BMECTO OOMOTKU BO36YXK/EHUS SIPKO BCIbIXMBAET, HA
Hee nojaetcda HanpspkeHue 200 B. /lasiee pydyKy nepeMeHHOr0 pe3McTopa OT OJHOr0 KpauHero
NOJIOKEHUSI A0 JApyroro. Y6eautecb NPU 3TOM, YTO Ha MOAKJINYEHHOW Harpyske( Jiammnax
HaKaJIMBAaHUsI) U3MEHsIETCS HaNpsDKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/IaHUS.

6.3 IlepeBenuTte pyuky TymOsepa "HanpaBsieHue” B Jpyroe mnoJioxkeHue. Yb6eauTech NpHU
3TOM, YTO U3MEHUJIACH NMOJIAPHOCTDb HANPSI?KEHUS MTUTAHUSI 0GMOTKH SIKOPSI.

6.4 PaboTa B pexxuMax CTabUIM3al U CKOPOCTH.

[lepes Bk/IOYEeHHEM HEOOXOAUMO yOEJUTbCS B TOM, YTO NOJKJIIOYEH TaxoreHepaTop.
[TofISpHOCTh TMOAKJIOYEHUSI TaxoreHepaTopa He HMeeT 3HadyeHus, ’“miawc” W "mMunHyc”
TaxoreHepaTopa yCJA0BHHBI.

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

[lofaTh HanpsXeHUe 3JIEKTPOJBUTATE/b, YOEJUThCS B HAJIMYKME UHAUKALUY Ha JJUCIIee U
NPaBUJIBHOCTH U3MePEHUsI 000POTOB JBUTrATeEJIS.

[locie aToro 06ecTOYMTHL JABUraTesb, YCTAHOBUTb OJMH M3 PEXUMOB CTaOW/IU3aALUHU
CKOPOCTHU U ONPOo6OBATh B paboTe.

7. [IporpaMmMHupoOBaHue.

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

F1 cnocob ynip.

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

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

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIUIO,

3HaueHHe KOTOpoHW TpebyeTcad MNPOCMOTPeTb WJIW HW3MEHUTh,

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

F1 cnocob ynp.
0 - Tymbnep

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

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

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmmupyeMble GyHKIIMU NTpeobpa3oBaTesis Nepedyuc/ieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpaMMupyeMblie GyHKIIUU

®yH- | Hapnuces Ha OnucaHue
KIUs | MHAMKaTOpe
OmpenesisieT crnoco6 ympaBjeHHs: KoMmaHZa “Pa6Gora” mojaeTcss MeCTHO HJIH
JIUCTAHIITMOHHO
3HayeHHe Hagnuchb [TosicHeHUe
F1 croco6 ymp. 0 TymG1ep KoMania “PaboTa” nojaetcs nepeBoioM pyKOSITKU
TyMOsepa “PaboTa” B nmosoxxenue “Bxia”
Komanpma “PaGora” mojaeTcs myTeM 3aMbIKaHHUS
1 JUCTAHIMOHHO KJjeMM 6 W 7 KJIeMMHOHW KoJyiogku X1 1maThbl
yIpaBJIeHUSs
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OnpepesisieT cUrHaJ ynpaBJeHUs] BBIXOAHbIM HaNpsiXKEHHEM

3HayeHHe Hagnuchb [TosicHeHue
CurHasn 3a/]JaHysl U3MEHsIETCSA HaXKaTUEM KHOTIOK “>" U
il<"

0 KHOIIKH ‘o

HaxkaTue “>” yBesinurBaeT BbIXO/JHOE HANpSHKEHHE

HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE

CurHan 3aJjlaHUsl U3MEHseTCs MOBOPOTOM pPYYKH

NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JINLeBOH
1 BCTP.PE3UCTOP MaHeJIH. [TosioxkeHUE “Mun” COOTBETCTBYET

MUHUMAJBbHON  BeJMYMHE 33/laHus, [0JIOXKEeHUe

F2 CUTHaJ ymp. “ » o

Makc” — MakCHUMaJIbHOU BeJIMYHHE 33/IaHUsl.

CurhHas 3aiaHus 0JlaeTcsA BHEIIHUMM HanpshkeHueM 0-

2 0.10B

10B
CurHas 3afilaHus nojaetcsd TOKoM ymnpasJeHus 0-20
3 0.20 MA
MA
CurHa/s 3aJlaHus MOJAETCsI TOKOM ymnpaBJjeHus 4-20
4 4.20 MA
MA
CurHan 3afaHus NOAAETCA BHEUIHUM IepeMeHHBIM
5 BHEIIL. Pe3UCTOP PEe3UCTOPOM. PekoMeHiyemMoe 3HavyeHUe
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefensieT noBeAeHHe Mpeobpa3oBaTesis MOCJe NMPONaXKU HANPsSHKEHUS] CHUJIOBOWM CeTH
WJIM BCIIOMOTATeJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HayeHHe Hagnucek [TosicheHue
Eciu mnpoBas HanpsbkeHUs JJIUJICA MeHee 2 CeK -
BBIXOJIHOE HAMpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciu mpoBas HampsbkeHUs Jinjcsad 6ojee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mnpoBan HanpsbkeHUs JJIMJCA MeHee 2 CeK -
BBIXOJIHOE HAMpsKeHWe CKAauKOM BO3BpalllaeTcsd Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu npoBan HamnpshkeHUs [Ajauiica 6Gojiee 2 cek -
aBTOMATHYECKUH Mepe3anycK He MPOUCXOAUT; YTOOBI
nepedTy B pexxuM “PaboTa” Hy)KHO MoJaTh KOMaHIy
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHUe Hagnuce IlosicHeHue

0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEKUMaAX pabOTHI
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B

1 curHaj 'OTOB p “ g » P A P pexon
pexxuM “'0TOBHOCTb

F4 1-e pene CpabaTbhiBaHUE peJjie TMPOUCXOJUT TpPU I[epexojie B
P 2 curnan PABOTA | D203 P POUCXOAUT TpH  EPEXOA
pexxuM “Pabora
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B

3 curHas ABAPUA p « "p P A P pexos
pexxuM “ABapus

4 UH. TOPM CpabaTbhiBaHUE pejie MPOUCXOJUT TpPU I[epexojie B

- TOPM. JAUHaMHU4YeCKOe TOPMOXKEHHUE
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAMMUPYEMOTO peJie
3HavyeHUe Hagnucek ITosicHeHue

0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbiBaHUE pejie MPOUCXOJUT TPU I[epexojie B

F5 1-e pene 1 curHan 'OTOB p B p » p A p pexon
pexxuM “'0TOBHOCTB
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B

2 curHaia PABOTA p B "p p A p pexon
pexxuM “Pabora

3 curHaJ ABAPH{ | CpabaThiBaHUe peJsie NPOUCXOAUT MPU Nepexojie B
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pexuM “ABapus”
4 JH, TOpM. CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B
JUHaMUYECKOE TOPMOXKEHHUE
BpeMsa MaBHOTO BBIXOJA HaNps>KeHUsI Ha 3aJaHHbIM ypoBeHb. /luanma3oH 3Ha4eHUU
F11 IJIaBH. MYyCK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs mn/laBHOrO CHW)XEHUsl HAINpshKeHUs [0 MUHHUMaJbHOrO 3HayeHUs. /JlMama3oH
F12 | mJaBH. BBIKJIL .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMasbHOe 3HaYeHHe CUTHasla 3aZilaHud B %. /luana3oH 3HayeHU GyHKuuu ot 0% o
F15 | HmwkH.IIpegen
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuuH F16. luckpetnoctb 0,5%
F16 | Bepx. mpesen MaxkcuMasnbHOe 3HaYeHMe CUrHasa 3aJaHus B %. /luanasoH 3HayeHU ¢yHKLuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,5%
OyHKIMA BKJKYAeT PEXUMbl CTAaOWIM3AlMU WM OTPAaHUYEHUS TOKA, HAMPSKEHUS,
MOILHOCTH
3HavyeHUe Hagnucek IlosicHeHue
0 HeT Pe>XrMbl OrpaHUY€eHHUs WK CTaOUIU3AIMU OTKIYEHbI
1 orpaHuyexue I BkJIIOUEH peKUM OTpaHUYeHUs TOKA
2 Crabunuzanus | | BkaoyeH pexxuM cTabUIN3allMK TOKA
F17 pexHM 3 Orpanuyenue U | BkjloyeH pexXUMM OrpaHUY€eHUS HaPSHKEHUS
4 Crabunuzanusa U | BriOUEeH peXUM CTaOU/IM3a UK HaPs)KEeHUS
5 Cra6 1 orp U BkuitoueH peXUM CTabUIM3alUH TOKA C OTPAaHUYEHHEM
HanpsiKeHUst
6 Cra6 U orp BrkyloyeH peXuUM CTabW/IM3allMU  HANpSXKEHUS ¢
OrpaHUYEeHHEM TOKa
7 orpaHuyeHue n | BxkirodeH pexuM orpaHu4yeHusi 060pOTOB
8 cTabuauzanus n | BK/OYeH pexuM cTabUJIU3alMu CKOPOCTH
OyHKIMA ompejesisieT CKOPOCTb M TOYHOCTh CTAaOWIM3alMU WU OrpaHUYeHUs AJs
pexxkumoB F17<8
0 MepeHHas MeasieHHas cTabuJiM3aIys, BICOKAsi TOYHOCTD
F18 | crabunuzauus 1 cpefHsAs CpenHsis crabuansanus, cpefHssi TOYHOCTh
2 ObICTpas BoicTpas cTabuin3anus, HU3Kas TOUHOCTh
3 S BoicTpass npu 6GOJIBLUIMX OTKJOHEHHUSX OT YCTaBKH,
MeJlJIeHHas MPU MaJIbIX OTKJIOHEHHUIX
F19 u. npegen U OnpejensieT MUHMMa/JIbHOE 3HAaUYEHNE HAMIPSHKEHUS HA HAarpy3Ke B peXxuMe CTabuanu3anuu
HanpshKeHUs. 3HaYeHHe QYHKLMHM HE MOXKET NPeBbICUTDh 3HaUYeHue ¢yHKIuu F20
OnpenenisieT MaKCcUMa/ibHOe 3HayeHUe HaNpsHKeHUsT Ha Harpyske B pexume
F20 B.mpefiea U | cTabuinsalnuy HanpspkeHUs. 3HaueHUe (QYHKIMU He MOXeT ObIThb MeHbllle 3HaueHUs
dyuknuu F19
F21 u. npegen | OnpefensieT MUHMMalbHOE 3HAaUYeHHWE TOKA B HArpy3Ke B peXuMe CTaOUIM3ALUHU TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22
OnpenesisieT MaKCUMaJIbHOE 3HAaYyeHHWE TOKAa B Harpy3ke B peXHUMe CTaOWJIU3aLMU TOKa.
F22 B. ipefen | 3HaueHHe PYHKLMHU HE MOXKET MPEBBICUTh HOMUHAJIbHBIM TOK BBIIPSIMHUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs yHKIuHU F21
QyHKIMS onpeJiessieT MO/IKJKYEH JIU TaXO0reHepaTop
3HayeHHe Hagnuch [TosicHeHue
CoobulaeT cucTeMe  yhopaBJeHUS O  HaJW4YUHU
F23 | Taxoremeparop 0 BKJIIOUEH TaxoreHepartopa. Ha aucnsieil BBIBOAWTCA WHAWKALUA
060pOTOB BaJia JBUTaTes
CoobiulaeT cucrteMe ymnpaBJeHHUss 006 OTCYTCTBUeE
1 OTKJIIOYEH TaxoreHepartopa. Ha fucniee oTCyTCTByeT UHAMKALUS
060pOTOB BaJia JIBUTaTesl
F24 mv/o6 3asaet BenmuuHy MB/06 TaxoreHepaTopa. JTa BEJIMYMHA UCIOJIBb3YETCA /A pacieTa
BeJIMUMHBI 060POTOB B MUH BaJia IBUTATeJIs U MOCJAeYIOleld ee MHUKALMHY Ha JUCILJIee
F25 | TopMoxeHue QDyHKIMS onpejiessieT Cocob TOPMOXKEeHHUs
0 HeET | TOPMOXKEHUE OTCYTCTBYET
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TOPMOXKE€HHE TMPOTHBOBKJIOYEeHHEM( peBepcoM) B
TeyeHHe BpeMeHU Ttopm( F26) nyTeM HOJa4u
HamnpsDKeHUs 0o6paTHOM  NOJIIPHOCTH — BEJHUYHHOU
UtopmM( F27), yacTtoTa BpallleHHUs1 He KOHTPOJIUPYETCs

1 NpOTUBOBKJ. T

TOPMOXXeHHEe MPOTHUBOBKJIIOUeHHEeM( peBepcoM) MmyTeM
nojlauu HanpshKeHus o6paTHOM MOJISPHOCTH
BesinunHou UtopMm( F27); TopMoXkeHUe 3aKaHUYMBAETCSA
1ocJe JOCTHXKEeHHUs CKOPOCTH BesnuuHbI oTceuku( F38)

2 NPOTUBOBKJL. N

JUHAMHUYECKOEe  TOPMOXXEeHHe -  MOAK/IIYEeHHe
TOPMO3HOTO Pe3UCTOpPa K 06MOTKaM SIKOpS B TedyeHHe
BpemeHu Trtopm( F26), 4acToTa BpallleHUs He
KOHTPOJIUPYETCS

3 JuHamuyeckoe T

JVHaMU4ecKoe  TOpPMOXEeHHe -  MOAKJIIYeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  sKops);
TOPMOXKeHUEe 3aKaHYMBAaeTCsd Iocjae  JJOCTHKEeHUs

CKOPOCTH BeJIMYMHBI oTceuku( F38)

4 AWHaMH4YeCKoe n

F26

TtopMm

dynkuusa omnpejessseT BpeMs TOPMOXEHMS 3JIeKTpoJBuraresis. /luanasoH 3HauyeHUH
dyuknuu 0..25 cekyHp c marom 1 cek

F27

UtopMm

OnpejsiesiieT BeJUYMHY HaNpsDKEHWs, MOJAaBaeMOro K OOMOTKe SKOpA BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX e/luHULaX. [/luanaszox 3HaueHud pyHkuuu 0..50%

F28

InoMm s

Onpe,aemleT 3Ha4Y€HHe€ HOMHWHAJIbBHOI'O TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpoABUTraTeJid, IIPH
IMPpEBBINIEHHWE KOTOPOTI'0 3allyCKA€TCA MAKCUMAJIbHO-TOKOBAA 3allIUTA OT MEPErpy3Ku

F29

IHoM B

OnpenessieT 3Ha4eHWEe HOMHUHAJILHOTO TOKa OOMOTKH BO30Y)KIEHHSI 3JIEKTPOJIBUTATEs,
NpU CHMXKEHUM KOTOPOTO B /BA M 0GoJiee pasa cpabaThIBaeT 3allUTa OT MOTEPH MOJIS
BO30YKJIeHUsI

F30

UHoM B

Onpe,qenﬂeT 3Ha4YeHHe HOMHWHAJIBHOTO HallpAXeHud 0OMOTKH BOS6y>Kﬂ€HI/IH
3JIEKTpOoABHUTaTeJIdA, IPpU CHUXXEHHUH KOTOPOTO B IBA U 6oJiee pasa Cpa6aTbIBa(3T 3aluTa OT
IOTEePH IoJid BOSGY)K,ZLBHI/IH

F31

H. IpeaeJs n

Onpe,aem]eT HWXHIOK TpaHULy AHAlla30Ha PperyjJrupoBaHHUA CKOPOCTH B PEXHUMaAX
CTaGI/IIII/IBaI_II/II/I CKOpPOCTH

F32

B. IIpeaen

OnpesesiieT BEPXHIOW TpaHMIy [JUala30oHa pEryJdpoOBaHUs CKOPOCTH B pPeEXHMax
CTabUJIM3alMH  CKOPOCTM W MaKCUMa/IbHYK) BeJHYUHY OOOpOTOB [Jis pexuMma
orpa"HuyeHusi o6opotoB( F17=7)

F33

HOM. 060POTHI

3a/laeT BeJIMYUHY HOMHUHAJIBHBIX 060POTOB JBUraTess oT 25 70 6250 06/MuH. PyHKIMA
He BJIMSIET Ha MPOILeCC PETYJIMPOBAaHUSA CKOPOCTH; €€ BeJIMYMHA UCIOJIb3YeTCs B KauecTBe
HOMHHaJ/IbHbIX 060p0TOB NHOM J1JIsl IJIaThl aHAJIOTOBOTO BhIBO/IA

F34

k030 . I1

dynkuua 3ajaeT 3HavyeHHe Ko3pPulMeHTa NPONOPLUOHATBHOCTH OOPATHOM CBA3U OT
TaxoreHepatopa Kn paia pexuma crabuiausanuu ckopoctu F17=8. Besnunna Kn
yCTaHaBJuBaeTcs B npefesax oT 1 a0 80; yaue ucnonb3ywTcd 3HadyeHus 10..40

F35

k03¢ d. n*n

3a/laeT KBaJ[paTUYHYIO COCTABJIAINYI0 06paTHOM CBsI3U Mo ckopocTu KkB*(n3-nd)"2, rae
KkB - 3HaueHue F35, n3 - 3aanHas ckopocTy, nd — pakTHYecKass CKOpocTb. [IpuMeHseTcsa
JJI peXuMa CTabuJIM3alluM CKOPOCTH, HauboJlee 1ies1eco06pa3Ho /1 HU3KUX 060POTOB
JIBUTaTeJis

F37

AOTOPMOXKEHHEe

®OyHKIMA BKIIOYAET AOTOPMOXKEHHE IMOCJe OKOHYAHHWSI OCHOBHOTO ITMKJIAa TOPMOMKEHHUS
npotuBkaouyeHrneM( F25=1 wiu F25=2) - nsaBHoe CHM)KeHHWe HaNpshKeHUs 10 HYJS B
TedyeHue 0,5 cekyHz

3HayeHHe Hagnuch [TosicHeHue

0 BKJI JloTopMOKeHHe BKJIIOYEHO

1 OTKJI JloTopMOKeHHe OTKJIYeHa

F38

n OTCE4YKH

OmnpenesisieT BeJMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/mMuH, mociue
JIOCTHKEHHsI KOTOPbIX 3aKaHYMBAeTCs MKJ TopMoxKeHus ( mpu F25=2 wiu F25=4)

F92

KOHTpOJIb a3

QyHKIMSA BKIKYAET WKW OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”

3HayeHHe Hagnuch [TosicHeHue

0 BKJI 3anuTa BKAKYEHa
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1

| otk

| SaLL[I/ITa OTKJIIOYEHAa

BktoyaeT WM OTK/IIOYAET 3dlIMTy OT IOTEPH I10JId B036y7}(,£[eHI/IH

F93 | 3amura Bo36. 3HayeHHe Hagnuch
0 BKJI 3aluyTa BKIOYEeHa
1 OTKJI 3aluyTa OTKJ/II04YeHa
OnpejensieT cnoco6 U3MepeHHUsi TOKa 0OMOTKHU sIKOps Is
3HayeHHe Hagnuch [TosicHeHue
0 e ——— TOK 06MOT$H "HKOpH paBg? NoJIyCYyMMe U3MepeHUui
IJII0COBOro” M "MHUHYCcoBOro” JaT4yuKoB Isg = (I+ ul-)/2
F94 | HsmepeHue | Tok 06MOTKU SIKOpsI paBeH IOKa3aHHUSAM TIJIIOCOBOro”
1 JaTyuk [+
JaTtyuvka Isa=I+
Tok 06MOTKH SIKOPSI paBeH MOKAa3aHUSAM "MUHYCOBOTr0”
2 JaTyuK I-
Jatyvka Iag=1-
3 HET Tok 06MOTKHU sIKOps paBeH HyJI, Isi =0
BrJIf0OYaeT WM OTK/IKYAeT 3aIUTy OT NOTEPU U3MEPEHUsI HAIpsHKEeHUsI 0OMOTKHU SKOPS
Usa
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKJI 3aluTa OTKJII04YeHa
@OyHKUMSA HAcTpawBaeT WM OTKJ/YaeT 3alfUTy OT IOTEPU H3MEPEHHsT OGOPOTOB
JBurateJisi( 06pbIB TaXoreHepaTopa).
3HayeHHe Hagnuch [TosicHeHue
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
0 15%
Uzan>15% nmocsie oKOHYaHMs JIABHOTO MycKa
F96 3ammTan
3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
1 25%
Uzan>25% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
2 35%
Uzan>35% mocsie oKoOHYaHMs JIABHOO MycKa
3 OTKJI 3aluMTa OTKJ/II04YeHa
F97 | mnasHbiii xon OrpaHu4yuBaeT yCKOpeHUE, PeryaupyeT MJIaBHOCTb H3MEHEHUS CKOPOCTH BpalleHUs OT
HeorpanudyeHHoro( F97=0) no ouens meyieHHoro(F97=10)
[losicHeHHEe
3HaueHUs Bcex MNpPOrpaMMUpyeMblXx OYHKIUNA He
HM3MeHsIeTCs
Bce  nporpamMmmupyemble  GYHKIMA ~ MNPUHUMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHUe 3Ha4YeHue
F1 0 F26 3 cek
F98 F2 1 F27 20%
34dBOA. HACTD. F3 0 F28 [HOM 5
F4 1 F29 2A
F5 2 F30 220B
F11 5 F31 0
F12 3 F32 2000
F15 0 F33 3000
Fl6 100 F34 20
F17 1 F35 1
F18 1 F37 0
F19 0 F38 120
F20 UHoM s F92 0
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F21 0 F93 0
F22 IHOM 51 Fo4 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2

8. UnauKanusa JaHHBIX HA JUCIJIee

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,
U3=250B, 13 =66 A.
1-a cTpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HAallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HayeHUe QYHKIMHU U KPAaTKOe NMOsSICHEHHU e
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsia
2-1 CTpoOKa BesnyvHa TOKa Harpy3skd OOMOTOK SIKOpS |
BO30YXK/JleHUs], BBbIXOJHble HANpsPKeHUss OOMOTOK SKOps H
BO30YXK/JleHUs, TeMIlepaTypa pajguaTopa, Hanpumep, [1=45 A, Ua=100
B, UB=220 B, IB=3 A, Tp=45 C.
[Ilpu 3HaveHun ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMIOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJUYMHA 060pPOTOB Basa

Pa6oTa JBuraresis, HanpuMmep, n=1500 06 /MuH.
OToGpakaeMble Ha AuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCSH.
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAaHEHUA

Bo3MoXXHble HEUCNIPAaBHOCTH M CIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanuces Ha IlosicHeHUe
N Omu6KH A
WHJMKaTope
YcTpo#cTBO He 06HAPYKUBAET HANPsHKEHUE CETH
Bo3MoxHasg npu4YMHA JencTBus
HanpsiokeHue Ha mpeo6pa3oBaTesib | YOeIUThCs B MMOJIKJIIOYEHU U
. He MoJIaHOo Halps:KeHus, NPaBUJIBHOCTHU
Om2 HeT CUJIOBOM ceTH!
MOJIKJIFDYEH U
C/JIMIIKOM HHU3KO€e Halpsi>)KeHUe Y6eauThcs, 4TO HANPSPKEHHE B CETU
6osibiie 100 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
HDOBAL Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
Om3 P CUCTeMbl  yIpaBJieHUsI WJU  [OpOBajJ  CUJIOBOTO  HAMNpPsHKEHUS
HanpsxeHus!

JUIMTEJIbHOCTbI  GoJiee  2-X  cekyHA. /JlaibHe#lllee TOBeJieHUE
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npeo6palzoBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
YCTPOMCTBO aBTOMATHU4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To npeo6Gpa3oBaTeyib BOHJIET B pexxuM “'OTOBHOCTB” HOCJIE MOJAYU

koMaHabl “Cton”

TemmnepaTypa oxsaxaamuero paguaropa gocrura 80 C.

Bo3moKHasi npuYnHa JenicTBUs
HeucnpaseH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
YKaJTI03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
[Ilpeo6pa3oBaTesib pa3MellleH B | YoeUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJH | OKpY>KaloLlero BO3/yxa He
»KapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeobpa3oBaTesib B JPYyroe MecCTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
ow? KopoTkoe Mex($a3HOr0 KOPOTKOTO
H 3aMbiKaHUe! 3aMbIKaHUS ¥ 3aMbIKaHUSI HAa 3eMJIKO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHbIIUTb BbIXO/THOE
NpeBbllIaeT HOMUHAJBHBIA TOK | Halpsi’KeHUEe; yMEeHbIIUTb Harpy3Ky
om10 Meperpyska npeo6pa3oBaTes WU Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIEKTPOABUraTesN sl B Te4yeHHUe | 3alIUTy JBurartess pyHkuuei F28
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Hanpsixenue WIn ToK | [IpoBEpUTH NPaBUJIBHOCTb YCTABOK
BO30YK/IeHHs] B JIBa pa3a MeHblle | yHkiui F29 u F30.
HeT moist 3HaYeHU! yCTaHOBJIEHHBIX | [IpoBepUTH 06MOTKY BO36YK/eHUS
Om1l1 BO3GYHEHMS ¢yukuusamu F30 u F29 Ha 06pbIB U KOPOTKOE 3aMbIKaHUE.
[IpoBepUTH UCIIPAaBHOCTb AUOJHOTO
MoCTa, TpaHchopMaTopa u
nycKaTeJis
OpuH M3  JJaTYMKOB  TOKa | YCTAaHOBHUTH 3HaUeHUs QYHKIUU
HeWcIpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HeHCIpaBeH pasa 6oJIbllle IPyTroro HEeUCNpaBHbIN JaTYUK, HACTPOUTD
JaT4YMK ToKa Ia
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTh ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Om 13 HeT u3MmepeHust Us | usmepenusa Ua MPOBEPUTH Pa3beM B ILJIATE
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HEeT U3MEpPEeHUs n [IPOBEPUTH Pa3beM B IlJIaTe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha Nnpeo6Gpa3oBaTesb

ynpaBJIeHHUS;

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yOeInuThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3anporpaMMHpoBaHa
¢yHkuusa F1 - BbIGOp cmocoba

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1, npu He06X0AMMOCTH U3MEHUTh
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noJa4Yu KOMaH/ibl

€€ 3Ha4YEeHMue.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0

Bo3MoxHasA npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01IEero CUrHasIa

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK WJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJeHUs
IPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJKJIYeHa, HO Ha BbIXOJEe

HallpAXEeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/M4YHe HaMpsKeHUs
220 B Ha knemmax XT3:1 u XT3:2

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipn pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuaorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APYyrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

HpI/I nogade HallpAXXeHHUd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAX0AUTCs B pexxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTBL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHM4YeCcKoe 06C/IyKUBaHUE

10.1 TexHuueckoe ob6cayKMBaHUe TpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe 0JHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:
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A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/IEKTPUYECKHX COeIUHEHU M, MOATS>KKAa BUHTOBBIX COeJUHEHU;
B) ypaneHue nblIx U rpssy;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXxuMa.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxxp1¥ npeo6pa3oBaTesib HAHOCATCH:

A) Ha3BaHUe Mpeobpa3oBaTeis;

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

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6/10Ka
12.1 YnakoBka npeo6pa3oBaTeJisi IPOU3BOAUTCS B KAPTOHHYI0 KOPOOKY WM JilepeBsHHbIN
ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 lIpeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIIEHUAX B KAPTOHHBIX KOPOOKAaxX WU
JlepeBSIHHBIX ALIMKaX [IPU CJeAYIOLHUX YCI0BUAX:

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

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

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

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCeMHM BHUAAMU 3aKpPbITOrO TpPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZTRS-TY-230-200 .oeeeeeier e e 1 wr.
PYKOBO/ZCTBO MO 3KCIIYATALIMHU ..evvereeereensreennneneneens 1 .
| E=T0d 1 (0] s PP PP TRPRP 1 wr.

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTaldu 12 MecsleB cO AHSA MPOAAXKHU, TPU COBJII0JeHUU
110JIb30BaTeJieM YCJIOBUM IKCILJIyaTalliy, TPAHCIIOPTUPOBAHKS, XPaHEHUS U MOHTaXa.

15.2 B ciayyae BbIXOJa peryjsTopa U3 CTPOS B TeueHUEe TapaHTUWHOrO CpoKa MpHU
CO6JIIZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpPaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIECTBUTD €ro 6eCljiaTHbI PEMOHT UJIW 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [lpu MexaHUYECKHUX U UHBIX NOBPEX/IEHUSAX YCTPOKUCTBA IO BUHE NOTPEOUTEIS.
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e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpPeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coraacoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLIMHU YCTPOUCTBA.

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

15.4 PeMOHT U cepBUC, B TOM 4YHCJie TAapaHTUWHbINA OCYIIECTBJSETCS Ha MpPeJNpUSITUU

WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIMU

MO’KHO 06paTUTHCA 10 aJIpecy, , YKa3aHHOMY caiiTe koMmmnaHuu: https://zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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HavmeHoBaHuUe Al A2 B1 B2 H Kpenex Macca, kr

ZTRS-TY-230-200-100-25 174 120 608 565 318 Bositer M8 20
ZTRS-TY-230-200-160-25 174 120 608 565 318 Bostel M8 22
ZTRS-TY-230-200-200-25 174 120 608 565 318 Bostel M8 23
ZTRS-TY-230-200-250-25 336 280 638 619 338 Bostet M10 36
ZTRS-TY-230-200-315-25 336 280 638 619 338 Bostet M10 38
ZTRS-TY-230-200-400-25 336 280 638 619 338 Bostet M10 39
ZTRS-TY-230-200-500-45 400 344 748 701 348 Bostet M10 45
ZTRS-TY-230-200-630-45 400 344 748 701 348 Bostet M10 46
ZTRS-TY-230-200-800-45 400 344 748 701 348 Bostet M10 47
ZTRS-TY-230-200-1000-45 | 503 447 848 801 377 Bostet M10 59
ZTRS-TY-230-200-1250-45 | 503 447 848 801 377 Bostet M10 60
ZTRS-TY-230-200-1600-45 | 700 644 856 809 377 Bostet M10 70
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