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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 JBUTaTeJisl NMOCTOSTHHOTO TOKa, UMeHyeMoro aajiee mo Tekcty “TPC-KB-460-220-A”,
“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
nepefHel mnaHeau 1mkKada, TaK M JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbBI
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 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

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

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

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHMpOBaHUe

06eCHe‘{I/IBaIOI.LU/IX HaJgeXxXHoe

HaIllpAXEHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3all[UT U AaBTOJIUAarHOCTHKH,
YCTPOWCTBA U  CBOEBpEMEHHOe

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

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTtuku TPC-KB-460-220-A

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Leln AKopA

0..460 B, perysiupyemoe

BbIxo/1HOe Hanpsi>KeHHUeE 11eNU BO30YyKAeHUs

220 B, HeperysiupyeMoe

Hanuyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'0O
BBIKJIKOYATEJIA

Ja

PeBepc KoHTaKTOpHBIN N0 1]eNX BO30YK/eHUS
PeBepcoM( NpOTHUBOBKJIIOUEHUEM T10 LI eNH
TopmoxkeHue BO30YK/leHUS1) UM IMHAaMUYecKoe( TpebyeTcst

TOPMO3HOU Pe3ucTop)

Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1

da3oBbIN

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50Ty

HoMuHanbHBIN TOK NpeobpasoBaTess A5
NHUTaHUSI OOMOTKH SIKOPS

40, 80, 125, 160, 200, 250, 315, 400, 500, 630,
800, 1000, 1250, 1600, 2000, 2500, 3000 A

HoMuHanbHBIM TOK Ipeobpa3oBaTes 14

13,22,35,50A
NMTaHUs 0OMOTKHU BO30YK/leHHUsl
Perynupyroummn 3jieMeHT Tupucrtop
KoadounneHT 06paTHOM CBSI3U 110 CKOPOCTHU 1..50 peryaupyeMbli
MuHMMabHasA cTabuan3upyeMas 4acToTa 50 06/MuH

BpallleHuAd

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJly ajieKTpoaBuratess ot 10%
710 90% OoT HOMUHAJIbHOU

0,5-5% B 3aBUCUMOCTHU OT K03pduLHeHTa
06paTHOU CBA3U

BpeMs cTabu/IM3anuy CKOPOCTH MPU CKAYKe
HaNps>KeHUs1 CETH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHas ynpaBJieHUs

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

Bxoj ynpaBJsieHus1 / BXOJHOE CONPOTHUBJIEHHUE

0-10B / 20 xOm
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0-20 MA /91 OMm
4-20 MA /91 Om
[I1aBHBIM MYCK U OCTAHOB 0..25 cek
HanKanus mnaxo-KpHCTannWjecxnﬁ VHJUKaTOp 32-
CUMBOJIbHBIH, 3 CBETOAUOA
2 lIporpamMupyeMbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”
3amyTa: KOpOTKOE 3aMblKaHMe Ha BbIX0/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3anjuTa: noteps ¢a3bl UM “caunanue” gpas JdJIeKTpOHHasi
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHAas
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51H - 20 cek, [=1,25 In - 60 cek, I=1,1 In -
CpelHEKBaJJpaTUYHOEe 3HaUYEeHHe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3]
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
TouyHoCTh NOAAEPKaHUSA BBIXOJHOTO
HanpshKeHUs B peXKMMe CTabuau3anuu 2% Un
HanpsKeHUs
Bpems cTabu/M3aLUy BbIXOAHOTO
Halps>KeHUS NIPU CKa4yKe HallpsSKeHUs CeTH Ha 2.3 cek
10% B pexxuMMe cTabMJIM3aLUM HalPSXKEHUsl
CTeneHb 3alMIIeHHOCTHU P41
OxTaskeHue [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yIpaBAsALAMHU LensaMu
PexxuM paboThl JnutenpHsbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 sieT
['apaHTUs 12 mecsiueB

st paboThl NpeobpasoBaTesisi HEO6X0AUMO JiBa HanpsbkeHUsA. OJHO HaNpshKeHUe yepes
TUPUCTOPBI KOMMYTHPYETCS HA HAarpy3Ky — OHO Ha3bIBAETCS CUJIOBBIM HaNpPsX)KEHUEM; ApyTroe
HanpspKeHUe UCTIOJIb3YeTCs AJ1s1 MUTAHUS CUCTEeMbI yIIpaBJIeHUsl — OHO Ha3bIBaeTCs
BCIIOMOTaTeJ/bHbIM.

2.2 lIlpeobpa3zoBaTe/ib NpeHa3HAYEH [IJIF 9KCIJIyaTallUK B CIey0UIMX YCI0BUAX:

A) 3aKpbIThle B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepartypa okpyxatouiero Bozayxa ot 0 go +40 C;

B) BepxHHUI1 Ipesies1 OTHOCUTEIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U
BJIary;

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

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

E) oTcyTcTBHE BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYTUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA
3.1 BHyTpeHHee YCTPOWCTBO.

BHewmHu# BUJ npeobpa3oBareJis NpejCcTaBJieH HAa pUcyHKe 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

Ha sninneBoit nmaHesiM pa3MelaloTcs 3J1leMeHThl UHAUKALUU U yIIpaBJIeHHU:
A) cBetoauoanl “B” u "H”;
B) cBeToauon “ABapus”
B) tym6ep “PaboTa”;
TyM6J1e anpaBJieHUe
F) y 6 p "H p »
J1) )KUAKO-KpUCTAJINYeCKUHM HHAMKATOP;
E) knonku “Ilp.”, “®”, ”">", "<” n1s1 nporpaMMUpOBaHUs U yIIpaBJIeHUS;
YKa BCTPOEHHOI'0 IepeMEeHHOr0 pe3UCTOopPa;
X
3) KHOIKa aBapUHHOTO OCTAaHOBA.

B BHyTpu mkada pazMeniaroTcs:

A) aBTOMaTHueckui Bbika4aTesb QF1 g noak/0ueHUs CUJI0BOM CETH;
b) ki1eMMHas kosioaka XT1 fJis1 moK/Il04eHHUST 0OMOTKH SIKOPS;

B) ki1eMMHas kosioaka XT2 /i1l NOJK/II0YEHHUS LIeNH BO30YK/eHUS;

[') TupucropHsle Moayu( 3 IWITYKH);

) paauaTop oxJaxKJeHUs;

E) maaTel cucTeMbl yripaBJeHuUs;

7K) aBTOMaTHuYeckuit BbikIO4YaTe b QF2;

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 60koBoO# nmaHeu u_ucad)a HaXOAHWTCA KJ/ieMMa 3a3€MJIEHHU .

B kayecTBe peryJiMpymolero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YHOTCA TPU TUPUCTOPHBIX
MOAYJS, KaXKJAbld M3 KOTOPBIX COAEPKUT MO0 JBa TUpUCTOpa. CHJOBOe HampsiKeHUue
noJAK/A4YaeTcd K kiJeMMHOM Kosoake XT1. Ha siMueBod mnaHesu pasMelieHbl 3J1€MeHThI
WHJWKALMU ¥ yIIpaBJeHHUs. BHelllHHe MPoBo/a U KabeJsu JJis1 NOAKJIIYEeHUs HalPsHKeHUs CeTH,

6
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HarpysKu W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HKHeN cTopoHbl. llenu ynpaBsieHUs U
CUTHa/JAMu3alM{u MNoAkAvYalTcd K KiaeMMHHMKaM X1, X2 u X4 CcOOTBeTCTBEHHO Ha ILjaTe

ynpaBJieHHUs.

PexxyMbl paboOThHL.

[Ipeo6pa3oBaTesib B JI060M MOMEHT HAaxOAUTCA B OJHOM W3 PEXHUMOB pabOThl. ITHU
pPEeXUMBbI IepevucieHbl B Tabaune 3.1.

Tab6siuna 3.1 PexxuMbl paboThl Npeobpa3oBaTeJis

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yHNpaBJieHUs1 Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XMUJAaeT KoMaHJAbl “Pab6ora” wam
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHUH KOTOPbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHHe CUTHAJIA 33IaHUS

“PaboTa”

B 3TOT pexxuM npeo6Gpa3oBaTesb MepPeXoJUT NPU HAJTUYUM KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAATCS yIpaBJsAlOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHIuKaToOpe
O0TOOpaXkaeTcCsl TeKyllee 3HAaUeHWe CUTHaJsIa 33J]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTPOMCTBO
epexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B 3ToT pexxuM npeo6GpasoBaTesb NEPEXOAUT NPU PerucTpardi Kakou-
JUO0 aBapUMHOM cHUTyaluu. MMNyJbchbl yhpaBJeHUST HA CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
OTCYTCTBUSl aBapUWHOW CUTyalluu Mpeobpa3oBaTesb  MOXKET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBUCHMMOCTH OT BHU/JAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHauKaTope oTo6paXkaeTcsl KOJ, OIIMOKHU Y NMOsICHAIAs HAAUCh

“[IporpammupoBaHue”

PexxuM mnpesHasHaueH JJi 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXUM, Ha/lo B pexxrMe “'0TOBHOCTb” HaXKaTb KHOIKY
“Ilporp.” ¢ nepenHel naHenu. Takxke B pexkum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
N0/auu NUTAHUA [JJId CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/Jie/id peobpa3oBaTesis).

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

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
HOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KoHCTpyKTUBHO npeobpas3oBaTesib BBINOJHEH B BHJle MeTa/JJIMYECKOr0 HAaBEeCHOIO WJIU
HanoJsibHoro mkada. Ha mnepesHell naHesuM MMeIOTCA OpraHbl YNpaBJeHUs U HHAWKALWH,
nepevyucieHHble B Tab/uLe 3.2
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Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTeis

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa cui0BOro Hanpsi>XeHus
BbIKJIO4aTe b QF1
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoguon “B”

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

Csetoguon “H”

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

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliuMe [JlaHHble, pEXHM pabOThbl, 3HAYEHUS

MH/JIMKATOP IPOTrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlisg nojauu KoMaH/ bl “PaboTa” B pyyHOM pexxume

Tym6sep “HanpaBiienue”

[l U3MeHeHMs HalpaBJIeHUS BpallleHUsl JBUraTesass B PYYHOM
pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jis BbiOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSAThb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOTI BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpPHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiKe
OTKJIt0YeHue” BO3HUMKHOBEHHUHU aBapUHHOUN CUTYalUHU.

3.4 HasHayeHue kJeMM kJeMMHbIX Kosook XT1-XT3, X1, X2 u X4 npuBeJieHO B TabJiu1e

3.3. KiemMHbIe kosioaku X1, X2 v X4 pasMellaloTcA Ha IJIaTe yIpaBJeHus

Ta6sauna 3.3 HasHaueHHe KJIeMM KJIeMMHBIX KoJsiogoK Ta6suna 3.3 HasHauyeHHe KjieMM

KJIEMMHBIX KOJIOJOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBI
XT1 1 +Us Jisi coeHeHMs ¢ 06MOTKoM sikopsi( Beixoa “nutoc”)
XT1 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)
XT2 1 +UB Jns coenuHeHus c 06MoTKoM Bo36yxaeHusi( Boixog “nuroc”)
XT? 2 Us gﬂﬂ COE",CU/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon
MUHYC")
XT3 1 Tr+ 1 noK/I0YeHUd TaxoreHepaTopa
XT3 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jg nogayu aHasorosoro curdaza 0..10 B
X1 3 lynp Jist moiauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BbIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND 06K /15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJeHUs
X1 6 Ay 14 moja4yy CUrHajia AYCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X2 6 B/H Jl1sl AUCTAHLIMOHHOTO U3MEeHEeHHUsI HallpaBJleHUs BpalleHus
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ABUTaTeENA

X2 7 GND O6mun

X4 1 HP P1 HopMa/ibHO-pa3oMKHYTbIA KOHTAKT 1-T0
IpOrpaMMHUPYEMOTO peJsie

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 P1

HopMa/ibHO-3aMKHYTbIM KOHTAKT 1-ro NporpaMMHupyeMoro
peJsie

X4 3 H3 P1

3.5 Bbi6op crnocoba noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbOJsiepa “PaboTta” B
noJioxkeHue “Bkia1” WM AUCTAHLMOHHO — MyTeM 3aMbIKaHHUs KJIeMM 6 U 7 KJIeMMHOM KoJIoKH X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAku X1, 03Ha4yaroT koMaHay “Cton”.

M3MeHeHHe HampaBJ/ieHUS BpallleHUs MOXHO OCylleCTBUTb MECTHO - IepeBOJOM
PyKOSITKM TyM6Jiepa "HanpaBsieHue” B mosoxxenus "Brepen” wau "Hazan” — uiav JUCTaHIIMOHHO
NyTeM 3aMblKaHHWS/pa3MblKaHUsl KJIeMM 6 U 7 KJIeMMHOW KOJIOAKU X2.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIECTBJSAETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bri60op 3a/1at0111er0 CUT'HaJIa

YnpaB/saTb YypOBHEM BBIXOJHOIO HaNpsi»KeHUs Mpeobpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHWe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/1a101ero CUTHaJ/Ia, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYEeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPAaBJAKIIUX CUTHAJI0B MOTYT
NPUMEHSThCS:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

B) cranZapTHBIN CUTHA/I aHAI0TOBbIH 4...20 MA.

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JIUCILJiee B MIPOLIeHTaX, BOJIbTaxX UK amIiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 Ucnosb3zoBaHue QYHKIUU aBTOMATUY€CKOT0 IOBTOPHOI'O BKIOYEHUS

[loBeieHue mnpeobpa3oBaTesisi TMOCJAe MpoBaja CUJAOBOTO WA BCIOMOTaTeJbHOTO
HanpsbKeHUs1  ompejiesisieTcss  3HayeHUMeM  QYHKLUMKM  NOBTOpPHOro  Bkj4yeHus  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HanpsXKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaIM4YUM KoMaHAbl “Pabora”
npeob6Gpa3oBaTesb ePEXOAUT B pexkuM “PaboTa”.

Ecim F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsXKeHUs JIJINJICS MeHee IBYX CeKyH/I, TO BbIXO/IHOE HaNpsi>)KeHHe CKauyKOM BO3BpallaeTcs Ha
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NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYUU KOMaH/bl “PaboTa” Ha gucnee
WHJUIMPYeETCs cooblieHre 06 omunbKe. B TakoM nosioxkeHUU npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HanpsbkeHUsl. YTOObI ero pa36/iOKUpPOBaTh, HYXKHO NojAaTbh koMaHAy “Cron”,
nocJ/ie 4yero npeobpasoBaresib NepenzieT B pexxuM “'0TOBHOCTB .

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrPAMMUPYEMOr0 peJie

Ha ksieMMHy10 K0J10AKY X4 n1aThl ynpaBJeHUs BbIBeleHbl KOHTAKThl IPOrpaMMHUpPYeMOT0
pese. B 3aBucMMOCTH OT 3HaueHUs1 QyHKUUU F4( cM. IyHKT 7) peJie MOXKeT ObITb HEAKTUBHbBIM
WJIY BBINOJIHATD QYHKLMIO CUTHA/IM3aTopa CIeAy0LIUX COOBITUI:

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

b) Ilpeobpa3oBaTesib HaX0AUTCS B pexxuMe “Paborta”;

B) [Ipeo6pazoBaTe/ib HAXOAUTCS B pexxuMe “ABapus”;

[) [luHamuyeckoe TOpMOXeHHe. KOHTaKThl pesie HCNOJb3YIOTCH [JJs KOMMYTaLUU
CUJIOBOTO KOHTAKTOPA, NOAKJII0YAI0Iero TOPMO3HOM pe3ncTop K 0OMOTKe SKOpsl.

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

3.10 Hu>KHUY ¥ BepXHUU IIpeJieJibl DeryJIUPOBaHUSA

HmxHUM U BepxXHUH Npenesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCUMaJIbHOMY 3HA4YEHHWI0 YINPaBJSAIIIEr0 CUrHa/MA. YCTAaHOBKA 3TUX 3HAYEHUU MO3BOJISET
YCTAaHOBUTb T'PaHMULbl JMalla30Ha, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpsDKeHUsT B MPOIEHTAX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HAauyeHUE JJI1 HUXKHETO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HyJis 10 MaKCHMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.

3a/jlaHve 3HaYeHUW HUXKHET0 U BEPXHEro NpeJiesioB peryJaupoBaHus i $a3oBOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).
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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).

3.12 PexxuM cTabUIN3AMY TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaThb B peXHMe CTabMIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, UTOObI MOJJEpPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuav3anyu Toka - 2% OT HOMHMHAJIbHOTO TOKa peryJsiTopa, BpeMs CTabuJU3alUu TOKa NpHU
CKauKe ceTeBOro HanpsbkeHusd Ha 10 % - 2.3 cek. CurHaz 3aiaHusl OTOOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCA U OTK/IOYAETCH NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHA MMHUMaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajiaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

3.13 PexxuM orpaHyvyeHUd HaNpSAXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HalpshKeHUs, B KOTOPOM
cucTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3/JeNCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HadyeHHe. PyHKLIMUA BKJ/IOYAETCH U OTKJ/KYaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabUaM3aMU HANPSAXKEHUS

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMaTUYeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOObI NMOAJEP>)KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3auuu HanpsHkeHUs — 2% OT HOMMHAJIbHOTO HANpsDKEHUsI CeTH, BpeMs
CcTabuJM3alMd NpPU CKauKe ceTeBOoro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTKI/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBkM F17=4, a BeJWYMHAa MMHHMaJbHOTO M MaKCHUMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIM3aIMY TOKA C OTPAaHUYeHHeM HalpsKeHUs
[Ipeo6pasoBaTesib MOXKeET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHWYeHUEM HaNpsHKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yopaBJisiioliiee BO3JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXUBAThb TOK
0OMOTKM SIKOpSl Ha 3aJlaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He JO0MycCKas MpeBbILIeHUs
YCTAaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIiepax, Hanpumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTKIYAETC NporpaMMuUpoBaHUeM ycTaBkU F17=5, BeJINUMHA
MHMHUMaJIbHOTO U MaKCUMaJIbHOTO TOKa 3agaeTcd ycraBkamu F21 u F22, makcumasbHas
BeJIMUMHA HanpsikeHUs — yHkiuend F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3alMY HAIPSP)KEHUS C OTPaHUYEHUEM TOKaA

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3ALUM HaNpsSKEHUS C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMA YIpaBJeHHWs1 aBTOMATUYECKU
HM3MeHsIeT yIpaBJisiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 06pa3oM, UTOObI MOAJep>KUBATh
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HanpsPkeHWe Ha OOMOTKe SIKOpSl Ha 33JlaHHOM YpPOBHeE, OJJHOBPEMEHHO C 3TUM He JlomycKas
NpeBbIlIeHHS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKOYAETCA U OTKJOYAETCS NporpaMMUpoBaHuMeM ycTaBku F17=6, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYWHA TOKa — QyHKIMed F22( cM. myHKT 7).

3.17 PexxuM orpaHryeHUd CKOPOCTU

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOpPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH U3MeHseT YIpaBJsiiolllee BO3JeUCTBUE HA THUPUCTOPHI
TaKUM 006pa3oM, YTOOBI YaCTOTA BpallleHUsl Bajla He NpeBbICUJIA 3a/laHHOe 3HayeHue. PyHKIUA
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCUMaJIbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUU CKOPOCTH

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTAaOW/IM3aLUK 4YacTOThl BpallleHUs B
$YyHKI MM 0O6paTHOM CBSI3M OT TaxoreHepaTopa, YCTAaHOBJIEHHOTO Ha BaJ ABurartess. CUrHal
3a/laHuS Ha AucCIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxxHui
Y BEpXHUH Ipefies peryJIUpoBKH 060poToB 3a7aeTcsa GyHKIuAMU F31 u F32( cM. nyHKT 7).

Jl1s1 IpaBUJIbHOM paboThl U MHAWKALIMU B peXKHUMaxX CTaOUJIN3aL MU CKOPOCTH HEOOXOAUMO
aKTUBUPOBAThb UHJAWKALUIO 0O00POTOB Ha JHUCILIEE, JJI1 Yero HYXHO YCTAaHOBUTb 3HAYEHUE
F23=0, a Tak e ¢yHkuued F24 ycTaHOBUTb KOpPpEKTHOe 3HauyeHHe 4Yuciaa MB/o06,
COOTBETCTBYIOIlee KOHKPETHOMY TaXxOreHepaTopy.

PexxuM cTabuanM3aliud CKOpPOCTHM BKJIo4aeTcsa  ¢yHkuueil F17( Hy»XHO yCTaHOBUTb
3HayeHUe paBHOe 8). B 3ToM pexuMe peryjasTop u3MepsieT CHTHajJ OOPATHOM CBS3KM IO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBaeT C 3aJlaHHeM; NIPU 3TOM BeJIMYMHA YIIPaBJISAIOILETO
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCS KAaK pasHULA MeX/Ay 3aJaHHOW U (aKTUYeCKOU
CKOPOCTbIO( BEJIMYMHA PacCcOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3PPULIUEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKTHYecKass CKOPOCTb OyJeT BCerja HEMHOIO MeHble
3a/JaHHOM, MOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS HE MOXKET ObITh PAaBHOU HY.IIO.

Koadpounuent Kn 3agaerca dyukuueit F34. Bennunna Kn 3asjaetcs B npeaesax ot 1 go 80,
3aBojickasg ycTaBka paBHa 20. Yem 6Gosbuie koadpduuueHT Kim, TeM cTabujbHee CKOpPOCTb
BpallleHUsI U ’KeCcTYye MexaHH4yecKas xapaKTepuCTHKa 3JjekTpogsurartens. Ilpu Kn=1
CcTabuiMu3anus CKOPOCTHM NpPaKTHUYeCKH OTCYTCTBYeT, MexaHW4yecKasl XapaKTepHUCTHKa
MaKcuMaJibHO MdArkas. Haub6osiee yacto ncnosb3yroT ko3pouuuent Kn B auanaszone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNoJb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tak ke JJis pexxuMa CTabuJIN3alMu CKOPOCTU UMeeTcsl HacTporka F35 - KBajgpaTUUHbIN
k03¢ duiueHT n*n. JleicTBUe 3TOro KoadppuiveHTa aHajorudHo F34, Ho ¢ pa3HUIEH, YTO ITOT
K03)PHLMEHT yYUTbIBA€TCA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OJIbIIOK pasHULe MeXAY
3a/laHHON U (GaKTUYEeCKHMMHM CKOPOCTSMH 3Ta COCTABJAMILAs HEBeJMKa, HO NPU MpPOCajKe
CKOPOCTU KBaJipaTHU4yHas cocTaBJjswomasa F35*(n3-nd)”*2 pe3ko yBeJUYUBAETCA U J06aBJsET
cTabuausupylouiee JeicTeue. ITOT K03QPULUEHT HauboJiee 1e/eco06pa3HO BBOAUTH NpPHU
paboTe ABUraTessl HA HU3KMX 000pOTaXx.

BaxHo! [lpu cTabunnsauuud CKOPOCTU BO3/JeHMCTBUE HJAET TOJbKO Ha BBINPSIMUTEb
yIpaBJieHUd Lenbl fAKOpsa. OJTO HYXHO YYWUTBIBATb IPU peaJus3alyyd [JBYX30HHOIO
peryJiMpoBaHusi CKOPOCTHM, TaK KakK NpPHU HeOOXOJMMOCTH CTaOWJIM3aL UM CKOPOCTH Bbllle
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJisI) CUCTeMa yNpaBJeHUS He
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KOppeKTUPYeT aBTOMaTHUYeCKU HalpsiKeHUe U TOK BO30YXKJeHHUs. ITO HY>KHO JieJlaTb BPYYHYIO
WJIU OT BHELIHEro KOHTPOJIJIepa.

3.19 YcTaHOBKA CKOPOCTU OrpaHUYEeHHUA U CTAOUIN3aAUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOpPOCTH  cTabuamsanuu(
OorpaHuYeHMs) 3aZlaHHbIX BeJIM4YMH. [l1s aToro uMeercsa ¢pyHkuusa F18, koTopas aelcTByeT A1
pexxumoB F17<8( kpoMe pexxuma cTtabuamusanuu ckopoctu). Pynkuusa F18 MoxeT npuHUMaATh
3Ha4YeHMUA:

- 0 - MmegsieHHasA. CKOpOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
Ipyd 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAOU/IM3ALUHU
HanpsKeHUs WK Toka — 1% OT HOMHHA/JIBHOTO Halpsi>XKeHUs CeTH, BpeMsl CTabM/IM3aLUu NpU
CKayKe CeTeBOr0 HanpshkeHUs Ui Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHsasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpeJAHsAsA, NPU 3ITOM
JlOCTUraeTcsl CpesHAS TOYHOCTb CTAbU/IM3alMU. TOYHOCTb CTAOMJIM3ALUM HANPSKEHUA WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUS CeTH, BpeMs CTaObU/IM3alMU [IPU CKayKe CeTeBOT0
Hamnps>KeHus1 WU Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUss WJIM Toka - 3-5% oT
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpOCTb CTabWIM3allMM BBICOKAasd MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTaOU/IM3UPYyeMOM BeJIMYMHBI K 33/laHUI0.

3.20 TopMokeHHe ABUTATES

TopmoxkeHue gBuratess 3ajgaetca ¢ynkuuamu F25, F26, F27, F37 u F38. Lukxa
TOPMOXKeHHS U300paKeH Ha pUCYHKe 3.3.

51 6os1ee OGLICTPOrO TOPMOKEHUSI HEOOXOAMMO YCTaHABJAUBATh MUHUMAJ/IbHOE 3HAaYEeHUE
BpeMeHH OYHKIMM F12 nyiaBHOro ocraHoBa. JVIMTE/NbLHOCTh TOPMOXKeHHUsI orpaHuyeHa 25-30
CEKYH/I BO BCEX PeXXUMaX.

Cnoco6 TOpMOKeHHUs 3aBUCUT OT 3HaUYEeHUs OT 3HaYeHUs: yHKuuu F25:

- F25=0 - HeT TOpMO>KeHHUs, BaJl IBUTaTe/Ib OCTAHABJIMBAETCs CBOOOJHBIM BbIOErOM;

- F25=1 - TOopMoOKeHUe NpPOTUBOBKJIIYEHHEM B QYHKIMU CKOPOCTH, TO €CTb MyTEM
M3MeHeHUs NOJIAPHOCTU HaNpsihKeHUsT BO30OYXJEeHUs U MOYTH OJJHOBpeMEHHOM mojaye Ha
006MOTKY sikops HampsipkeHusi UtopMm( 3ajaetca ¢yHkuueil F27), KOHTposupys HOpU 3TOM
CKOPOCTb BpallleHHsl Bajla MO CUTHaJy OT TaxoreHepartopa. [locsie mocTu:KeHUS CKOPOCTHU
BpallleHUs1 BeJIMYMHBI N OTCEYKH, onpefesseMoi pyHkuel F38, HanpskeHHe ¢ 0OMOTKHU sKOPS
cHuMaeTcs( ecnu F37=1) unu nj1aBHO yMeHblIaeTcs A0 Hy/1s B TedeHue 0,5 cek( foTopMoKeHHE
F37=0). Juk/a TopMOKeHHs MTPOTHBOBKJ/IIOYEHUEM MTIOKA3aH Ha pHUCyHKe 3.3
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PucyHok 3.3 LJuk/s TOpMOKeHUs NPOTUBOBK/IOUYEeHUEM ( peBepcoM)

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

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

- F25=3 - AuHaMu4eckoe TopMoOXeHHe B QYHKIUHU CKOPOCTH, TO €CTh NyTeM MO K/II04YeHN
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJIUPYS NMPHU 3TOM CKOPOCThb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKW He BXOJAT, NPUOOpeTalTCsd NOTpedbUTeseM CaMOCTOATeNbHO. [l KOMMyTaluu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMUpPYeMBbIX peJie Ha ILIaTe
yIpaBJleHusd, [IJI 4ero TpebyeTcsl yCTAaHOBUTD 3Ha4eHUsA QyHKuuHU F4 paBHoe 4.

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

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

3.21 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUd
B MeHwo umMmeetrcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh

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

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJieHHOe H3MeHeHHe. Hy)XHO y4YUTBIBATb, YTO NPHU GOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCsl CKOPOCTh peaKIMM Ha HabpoC HArpy3kd B peXUMe
CTabUJIM3aIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, T03TOMY He CJIelyeT BbICTABJATH
He0OO0CHOBAHHO 60JIbIIIME 3HAYEHHUS 3TOU QYHKIHUU.

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkUoo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

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

3.23 3aIuThI

B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3amMTa OT KOPOTKOTrO 3aMbIKaHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alllUTa peanu3yeTcs
NyTeM OBICTPON 06pabOTKU MHUKPOIMPOIECCOPOM CHUTHAJIOB, MOCTYMAKIIUX OT AATYHKOB TOKa.
[Ipu mpeBbIlIeHUM MTHOBEHHOTO0 TOKa 3HayeHUs 3*[HOM MPOUCXOAUT CHATHUE YHPABJSAIOLIMX
MMIYJIbCOB C THPUCTOPOB, a HAa AUCILJIEE OTOOPAXKAETCSI COOTBETCTBYIOILEE COODLIEHUE.

B) 3amuTa OT mneperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI U THPUCTOPOB B CJIyyae MpPeBbILIEHUSI TOKA HOMUHAJIbHOTO
3Ha4YeHHUs. 3allluTa yCTaHABJMUBAaeTCs MporpaMmupoBaHvueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJbHOE 3HauyeHWe TOKa SIKOpsA W BO30OYXK/JeHHUs
asekTpoaBuraresid. Ilo ymosyaHuio 3HadyeHue F28 w F29 paBHO HOMHHAJIBHOMY TOKY
npeo6pasoBaTessi( cM. MyHKT. 7) MukKpomnpoueccop HenpepblBHO U3MepsieT TOK HarpyskKu U
HaKallJIMBaeT 3Ha4eHUe BpeMA-TOKOBOTO HHTerpaja U CpaBHUBAeT €ro C YCTaBKOM, MpH
NpeBbILIEHUH KOTOPOM CHHMMAaeT WMIIYJbChbl YIpPaBJEHUS C THPUCTOPOB M OTOOpakaeT Ha
Juciiiee coobuieHre. Pabota mpeo6pas3oBaTesiss GJIOKUPYETCS HAa 3 MUHYTHI, NOCJAE Yero OoH
nepexoaAuT pexuM “'0TOBHOCTBL” ecsv mojlaHa komaHza “Cton”.

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

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

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

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

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

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

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

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

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

[Tocse 3TOro MOXXHO YyCTAaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ MuHyc;

F94=3 -1a=0;

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

2K) 3amuTa oT oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYETCS
WM OTKJo4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHMH ONpeieJIEHHOTO yrja NPpOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa usMepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHSThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHkiuen
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amura

16



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

cpabaTbiBaeT, ecid o6opoThl ABurarteas <100 o6/MuH npu ynpaBiaswoiieM 3agaHud Usag >
15%, 25% u 35% B TeyeHue 3-X cekyH[. COOTBeTCTBeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

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

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

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

3.24 Vcnosib30BaHUe KHONKHY “ABapuiiHOe OTK/AOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KHU3HU MepCcoHa/a UJIU OpUYer UMYl eCTBa.

KHonka uMeeT pUKcaluio CBOEro Moa0KeHU .

B MozesaX TUPUCTOPHBIX BBINPAMUTEJS C HOMUHAJIBHBIM TOKOM 10 160 A npyu HaXKaTUHU
3TOW KHOINKH pa3pbIBaeTCs llellb BCIIOMOTAaTeJbHOrO MUTAHUSA, IPU 3TOM IJIAThl YIpaBJIEeHUS
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPAaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.

[ Moziesied ¢ HOMUHAJNbHBIM TOKOM OT 160 A U Bblllle NPU HAX>KAaTUM KHONKU OJ[aeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTO paclenuTesss CWUJIOBOrO aBTOMaTa, KOTOPBIM
OTKJIIDYAETCS MU 06eCTOUYUBAET HAarpPy3Ky.

3.25 YrpaBJieHue 11eNbl0 BO30YK/1eHUH

BbixoiHOe HampsDKeHWe NUTaHUsS OOMOTKHM BO30OYXK/JeHUs1 - Heperyaupyemoe, 220 B
noCTOsIHHOTO Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
noZiaBaemMoro yepes apromat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcpopMaTopa. ITO
HanpspkeHWe TNoJaeTcs Ha OJHOo(asHbIM JAMOJHBIM BBINPSAMUTENb 4Yepe3 mnyckaTeab KM1.
[lyckaTtenb KM1 BkitouaeTcs niatou ynpasseHnus( pesne K3) npu nepexozie B pexxum “PaboTa”.

M3MeHeHMe TOJIIPHOCTH HaNpsDKeHUss Ha O0OOMOTKe BO30YXKJeHUsl IIpU peBepce
ocyuiecTBasgeTcss nyckateasmu KM2-KM3, ynpaBissieMblX OT IJaThl yrnpaBJyeHusi( pese K2).
[locneoBaTe/IbHOCTL TNepekOYeHUs ciaeayrowmad. [locie mosyyeHWs KOMaHZbl Ha peBepc
npeo6pa3oBaTe/ib CHayaJla yMeHbIIAaeT BbIXOJHOe HalpsiKeHHWe NMUTAaHUs 0OMOTKHU SIKOps [0
HyJid, lajiee pa3MbIKaloTcAd KOHTakTbl KM1, nocie yero nepekiwoydarTcs nyckateau KM2-KM3,
Jlasiee BKJIo4YaeTcs nyckatesb KM1, a HanpsbkeHWe MUTAHUS SKOPHOM OOMOTKH HapacTaeT B
COOTBETCTBHE C CUTHAJIOM 33laHUsA. Takol airopuTM obecrieduBaeT HauOOIbLINI CPOK CJIYKObI
nyckatesed KM2-KM3, Tak kak B 3TOM c/jydyae pa3MblKaHUWe NMUTAHUS LIENU BO30OYXKIEHUS
IIPOMCXOJHUT IO CTOPOHE NTIepeMEHHOr0 TOKa, a He IOCTOSTHHOTO.

4. Tpe6oBaHMs 6€30MIACHOCTH.

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

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl OMACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeobpas3oBaTesisi Ha OOBbEKTe, a TaKKe INPU YCTPAaHEHUM HEUCHPaBHOCTEH U
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TEXHUYECKOM OOC/IY>KMBAaHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
YCTPOMCTBA OT CETH.

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

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

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

4.6 ,Z[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepcoHasia Hp606p830BaTeJIb AOJIZKEH OBbITh 3a3€MJIEH.

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

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb AJIA
nepcoHasa WJM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeOOXOAWMO MOAKJIHYATh Yepes
npepbiBaTe/b, HAIPUMeEpP, KOHTAKTOP, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

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

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

B) HesomycTMMO ycTaHaBJMBaTh NPeo6pa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOH TeMIlepaTypoy OKpy:kalolleil cpe/ibl;

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

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT ycTaHOBUTH NpeoOpa3oBaTe/ib Ha IITATHOE MECTO U HAJIEXKHO 3aKPEMUTD €rO0.
5.2 3a3eMsiuTh Ipeobpa3oBaTesib B COOTBETCTBHE ¢ TpeboBaHUAMU [1Y3.

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

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

yhnpaBJAKIKUM KJIEMMaM OJIA KaXKXJ0ro CUrHaJsia OTA€JIbHO.

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

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

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

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

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BrT;

B)ybeauThcs B NMPaBUJIBHOCTU MOJKJHYEHHsS BHEIIHUX lieled MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHHS], OTCYTCTBUM KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIU
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B) mnopaTph HampsikeHUe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOMAbI HAa MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIjiee B TeueHue 10
CEeKyH/i A0J>KHA OTOOpa3UTbCs HAANUCh TEKYLleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPBI OXJaxkJeHUd. Jlasiee Ha [AucIlJiee 0TOOpPAa3sUTbCId HaAnuch “[OTOBHOCTBL” W
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
03HayaeT, YTO Npeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMUPOBAHMUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHzbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JilepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUs TO0JaeTcs
BCTPOEHHBIM [IepEeMEHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKA.

[Ipy nepBoM BK/IIOYEHUH HA TECTOBOM HAarpy3Ke peKOMEHJYeTCs OTK/IIOYUTh 3aUIUTY OT
NI0TepH N0J1s1 BO30YXAEHUS, [J151 4ero cjeyeT YCTaHOBUTb 3HaYyeHUe PyHKuuu F93=1.

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

[Ipu 3TOM JlO/I>KEH pa3faThCs LIeJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbid
nojaetcs HanpsbkeHue 220 B Ha 06MOTKy BO30yKJeHHUs — NPU 3TOM JaMIa, NOAK/I0YeHHas
BMECTO OOMOTKU BO30YX/J€eHUs fPKO BCIbIXMBaeT. /lajiee pydyKy NepeMeHHOT0 pe3ucTopa OT
OJIHOTO KpalHero mnoJIOXKeHHUs A0 Apyroro. Y6eauTecb NPU 3TOM, YTO Ha NOAKJIIOYEHHOH
Harpyske( JamMnax HaKaJlMBaHWUsl) M3MeHseTC HalpshKeHHe B COOTBETCTBUE C CUTHAJIOM
3a/laHuAl.

6.3 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHMUJIACh NTOJIAPHOCTb HANPSAXKEHUS MUTaHUS 0OMOTKHU BO30YXKAEHHUS.

6.4 PaboTa B pexxuMax cTabUIM3al U CKOPOCTH.

[lepen BxtoyeHueM TPC Heo6xogUMO y6eJUThCA B TOM, YTO MOJKJ/IIOYEH TaxoreHepaTop.
[lofIspHOCTL MOJAKJIOYEHUSI TaxoreHepaTopa He HMMeeT 3HadyeHus, 'miawc’ U "MuUHyC”
TaxoreHepaTopa yCJOBHBIL.
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[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHWe ¢yHkuuu F17=1, ycraHoButh F23=0,
3aaaTtb yHkuuen F24 yucio MmB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[TomaTh HanpsKeHKe 3J1eKTPOABUraTe b, yoeJUThCs B HAJIMUMe MHAUKALMU Ha AUCIJIee U
IPaBUJIBHOCTHY U3MepeHUs1 000POTOB JBUTraTe .

[locse 3Toro 06eCcTOYMTBH JABUraTesb, YCTAHOBUTb OJWH W3 DPEXUMOB CTaOWIM3aALUU
CKOPOCTHU U ONPO6OBATh B paboTe.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pe»KyM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJASETCI B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0AMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu aToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumasi kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISIETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHWH, HY>KHO KPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcsl, HaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOPA UCUYe3HET, a 3HayeHHe QYHKIMM He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OyHKIMHY U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyurcaeHbl B Tabaue 7.1.
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Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KIUsl | WMHAUKaTOpe
OmpenesisieTr crnoco6 ymnpaBjeHHs: KoMmaHZa “Pa6Gora” mojaeTcss MeCTHO HJIH
JUCTaHLIMOHHO
3HavyeHUe Hagnuch ITosicHeHue
F1 Croco6 yrp. 0 TymGep KomaHnza “’P"a60Ta"”no,aaeTCH nepelio,qm’\,/[ PYKOSITKH
TyM6Jepa “PaboTa” B nosioxkeHue “Bki
KoManpma “Pa6ora” mojaeTcd mnyTeM 3aMblKaHUSA
1 JUCTAHIMOHHO KjeMM 6 W 7 KJIeMMHOHW KoJyiogku X1 1maThbl
ynpaBJieHUs
OnpepesisieT cUrHaJ ynpaBJeHUs] BBIXOAHbIM HaNpsiXKEHUEM
3HayeHHe Hagnucob ITosicHeHue
CurHasn 3a/]JaHysl U3MEHSIETCSA HaXKaTUEM KHOTIOK “>" U
0 KHOIIKH = ‘o
HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HANPSIX)KEHHE
HaxkaTue “<” yMeHbIIaeT BbIXOJHOE HANPsXKEHHE
CurHan 3aJjaHUsl U3MEHseTCs MOBOPOTOM pPYYKH
NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JIULEeBOH
1 BCTP.pE3UCTOP naHeJsu. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHUMAJbHON  BeJMYMHE 33/lJaHus, [0JIOXKEeHUe
F2 CUTHaJ ymp. “ » .
Makc” — MaKCHUMaJIbHOU BeJIMYHHE 33/JlaHHUsl.
CurhHas 3aiaHus 0JaeTcsa BHEIIHUMM HanpshkeHueM 0-
2 0.10B
10B
CurHas 3afilaHusa nojaetcsd TOKoM ymnpasJeHus 0-20
3 0.20 MmA
MA
CurHa/s 3aJlaHus MOJAETCsI TOKOM ymnpaBJieHus 4-20
4 4.20 MA
MA
CurHan 3afiaHus NOJAETCS BHEUIHUM IepeMeHHBIM
5 BHeIIl. Pe3UCTOP PEe3UCTOPOM. PekoMeHiyemMoe 3HauyeHUe
CONMpPOTUBJEHUSA 3TOro peducrtopa 1..10 kOM
OnpefensieT noBeAeHUe Mpeobpa3oBaTesis MOCJAe MPONAXKU HANPSHKEHUS CHUJIOBOW CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HayeHHe Hagnucek [TosicHeHue
Eciu mnpoBan HanpsbkeHUs JJIUJICA MeHee 2 CeK -
BBIXOJIHOE HAMpsKeHWe CKAauKOM BO3BpalllaeTcsd Ha

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciu mpoBas HampspkeHUs Jinjcsad 6ojee 2 cek -

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

1 OTKJIIOYEHO Eciu npoBan HamnpshkeHUs JAjuiica 6Gojiee 2 cek -
aBTOMATHYECKUH Mepe3anycK He MPOUCXOAUT; YTOOBI
nepedtTd B pexuM “PaboTa” HyKHO MoJaThb KOMaHIy
“Cton”, mocJie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHUe Hagnucek IlosicHeHue
0 OTKJIKOYEHO Pejie HEaKTUBHO BO BCEX PEKMMaX pabOThI
F4 1-e peste 1 curtan TOTOB Cpa6aTI:IBaHI/Ie pen"e NPOUCXOAUT MpPU Iepexojie B
pexuM “'oTOBHOCTB

2 cnrtan PAEOTA Cpa6aTIzIBaH1/1e" pesie TMPOUCXOAUT TMPU IMepexojie B
pexxuM “Pabora

3 curHas ABAPHU | CpabaTbiBaHWe peJsie TPOUCXOAUT MPH Iepexojie 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 | OTKJI | 3almuTa OTK/I4YeHa
BxuitoyaeT MJIM OTKJ/IOYAET 3all[UTY OT OTEPHU M0Jisl BO3OYKAeHH s
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 ——— :’I'OK 06MOTl§I/I "HKOpH paBe:i 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 F27 20%
F2 1 F28 [HOM 5
Fo8 3aBOJ,. HACTP. 3 0 F29 oA
F4 1 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 4 F92 0
F21 0 F93 0
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F22 IHOM 51 Fo4 0
F23 1 F95 0
F24 60 F96 0
F25 0 F97 2
F26 3 cek

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 omn6ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

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

Haxxata  kHomka  “ABapuiiHoe
OTKJIIQUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

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

Bo3mo:KHasi npuYnHa JencTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

HpI/I nogade HallpAXXe€HHUdAd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHza “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOIUTCS B pexkxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe MpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe 0JHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:

A) KOHTPOJIb KpelJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COeJJUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

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

[') cTeneHb 3alIUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsHHbIN
ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 lIpeobpa3oBaTe/ib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKaxX WU
JlepeBSIHHBIX ALIMKaX [IPU CJ1eAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb 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 [JONyCKaeTCd BCEMHM BHUAAMHU 3aKpbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHHe  ABUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-KB-460-220-A....oi et 1wt
PYKOBO/ZCTBO MO 3KCIIYATALLMHU ..evvereeeneensreennneeeneens 1wt
|1 =00 1 (0] s PP 1wt
KUTFOUH ...t et 2 T
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15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejlNpUsATHU
M3TOTOBUTEJIS.

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3MepbI
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Tab6sauua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPHI, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-KB-460-220-A-40-13 360 | 390 | 414 560 525 174 BoJsiThl M8 19
TPC-KB-460-220-A-80-13 360 | 390 | 414 560 525 174 BoJsiThl M8 21

TPC-KB-460-220-A-125-13 480 | 516 | 546 720 680 194 Boatel M10 28
TPC-KB-460-220-A-1600-13 | 480 | 516 | 546 720 680 194 Boatel M10 32
TPC-KB-460-220-A-200-13 480 | 516 | 546 720 680 194 Boatsl M10 35
TPC-KB-460-220-A-250-22 560 | 602 | 638 840 790 194 BoJsiTel M12 40
TPC-KB-460-220-A-315-22 560 | 602 | 638 840 790 194 BosTel M12 44
TPC-KB-460-220-A-400-22 660 | 702 | 738 940 890 222 Bosatel M12 60
TPC-KB-460-220-A-500-35 760 | 802 | 838 | 1000 950 222 Bostel M12 68
TPC-KB-460-220-A-630-35* 760 | 802 | 838 | 1300 | 1250 | 282 Bosatel M12 82
TPC-KB-460-220-A-800-50* 760 | 802 | 838 | 1300 | 1250 | 282 BoJsiTel M12 86
TPC-KB-460-220-A-1000-50* | 760 | 802 | 838 | 1300 | 1250 | 282 BoJsTbl M12 94
TPC-KB-460-220-A-1250-50 Hanosabnbii mkad 1600x800x400 130
TPC-KB-460-220-A-1600-50 HanosabHbii mkadp 1600x800x400 140

TPC-KB-460-220-A-2000-50 110 3anpocy
TPC-KB-460-220-A-2500-50 110 3aMpocy
TPC-KB-460-220-A-3200-50 10 3apocy

* MOXXeT OBbITh U3roToBJIeH B mmKady 1320x800x300 MM P31
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