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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NIOCTOSIHHOTO TOKA, UMeHyeMoro faJee o Tekcty “TPC-PB-460-220-A”, “npeo6pa3oBaTesib’ UJIU
“ycTpoiicTBo”.

1. Ha3HauyeHUe

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

1.2 Tllpeo6pas3oBaTesib MOXET paboTaTb B pexUMe CTabUIU3aLUKA CKOPOCTU MpPH
NOJAKJIIOUEHHOM  CHUTHajle  OOpaTHOW  CBA3M  OT  TaxoreHepaTtopa. MHHHMaJsbHas
cTabuan3upyeMasl 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU PaBHOMEPHOM Harpyske —
50 06/muH. [lpu HemoJK/JIOUYEHHOM CHUTHaJsie 0OpPAaTHOU CBA3U OT TaXOTeHepaTopa YCTPOUCTBO
He CTabW/IM3MpyeT 4acTOTy BpallleHusi Baja JABUraTess. B sToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeo6pa3oBaTeib AJ1s1 peryJMpoBaHUs YacTOThI BpalleHUs B AuanaszoHe oT 0 10
20% oT HOMHHAJIbHBIX 060POTOB JABUraTeJisl, TaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIBbHO 3aBUCETh OT KOJIeOAHUI HAarpy3KH U Hallps>KeHHUs CeTH.

[Ipeo6pa3oBaTesib HEJb3s1 UCIOJIb30BAaTh JJIS1 3JIEKTPONUTAHUSI €MKOCTHOW Harpysku(
npeo6pa3oBaTesid 4YacTOTbl, aKKyMyJsATOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalLUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BBIXOAY U3 CTPOS KakK nmpeobpa3oBaTeJis, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpyZOBaHUs HeceT
OTpe6HUTeb, a FTapaHTHUHHbBIE 00513aTE/IbCTBA U3TOTOBUTEJIS HE AENUCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJ yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONyCKaHHUA — NOJ'beMHBIX KPaHOB, Jie6e/J0K U T.II.

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyIleCTBJISIeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 [IlpeobpasoBaTesb MOXeT MNPUMEHATbCA KakK /s PYYHOro peryJupoBaHUS
HanpsPKeHUs1 Ha Harpyske, AJisg 4ero npejiHa3HauyeHbl KHONKU W NepeMeHHbId pe3ncTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CHTHAJIOB MOTYT IPUMEHATHCA:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeleHus jisi paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C MOMOLIbIO
TyMOJiepa Ha JIMIeBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKU XpaHATCH

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 IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTuku TPC-PB-460-220-A

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs

0..220 B, perysqiupyemoe

Hasimyne KHONKY aBapUMUHOTO OTKJIKOY€EeHUS Ja
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Jla
BBIKJIKOYaTeJIs
PeBepc Het
TopMoxkeHe JlnHaMuyeckoe( TpebyeTcs TOPMO3HOU
pesucTop)
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTaHUE /11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTes /14
NUTaHUA 0OMOTKH KOS

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

HoMuHanbHBIN TOK Ipeobpa3oBaTeis 14

13,22,35,50A
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS
Peryaupyroumn 3jieMeHT Tupucrtop
KoadouuneHT 06paTHOM CBSI3U 10 CKOPOCTH 1..50 perysinpyeMbIi
MuHMUManbHas cTabuaIN3MpyeMas 4acToTa 50 06/MuH

BpalleHuAd

HecTabuapHOCTb CKOPOCTHU NPU U3MEHEHUU
HarpysKH Ha BaJly ajiekTpoBuratesis oT 10%
10 90% oT HOMHHAJIBHOMU

0,5-5% B 3aBUCUMOCTHU OT KO3pduLHeHTa
06paTHOU CBA3U

BpeMs cTabuin3anu CKOPOCTH MPU CKayKe
HaNpsiPKeHUs CeTH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IepeMeHHbIN pe3UCTOp, KHOIKH aHeJU
ylnpaBJleHUs

Bxon ynpaBieHusi / BXOJHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OmM
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4-20 MA / 91 Om
[1;1aBHBIM NYCK ¥ OCTAHOB 0..25 cek
WHanKanus )KI/I,L[KO-KpI/ICTaJIJII/I‘jeCKI/Iﬁ WHJAUKaTOop 32-
CHUMBOJIbHBIH, 3 CBeTOAMO/1A
2 [IporpamMupyeMbix pesie 220 B 5 A.
JlonoJIHUTE/IbHBIE KOHTAKThI BbixoiHOM curHaJs: “Pabota”, “ABapus”,
“T'oToBHOCTB”
3aluTa: KOpOTKOe 3aMblKaHUE Ha BBIXOJe JJIeKTpOHHAad 3allUTa
3aluTa: neperpyska JJIMTeJbHbIM TOKOM JJIeKTpOHHAas 3alluTa
3auyTa: neperpeB TUPUCTOPOB Jatyuk temnepatypsl 80 C
3auuTa: noteps ¢asbl UaM “cavnaHue” gas JdJieKTpOHHas
3anjyMTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIeE [=1,5Iu - 20 cek, 1=1,25 Iu - 60 cek, [=1,1 [u -
Cpe/lHEKBaJJpaTUYHOEe 3HAYEHUE) 2 MUH
[Topor cpabaTbIBaHUS 3Tl OT KOPOTKOT'O [>= 3l
3aMblKaHUsI( aMIIMUTYAHOE 3HaYeHHe)
TouHOCTb NOAAEPKAaHUS BBIXOJHOTO
HaNpsi>)KeHH!s B peXKUMe CTaOUJIU3alUuU 2% Un
HanpsHKeHUs
BpeMs cTabuim3zanuu BbIXOJHOTO
HaMpshKeHUs MPHU CKayKe HaNpsHKeHUsI CETH Ha 2..3 cek
10% B pexxuMe cTabMJIN3aLUY HAlPSXKEHUs
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHyaUTE/IbHOE BCTPOEHHBIMH
BEHTUJISITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpyKarwllen cpesbl 0.40C
OTHOCHTe/IbHAs BJAXXHOCTb BO3/1yxa 0..90% 6e3 KoHAeHcaTa ( cyxoe NOMellleHHEe)
Usonsius 2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yNpaBJASOUUMU LeNsIMHU
PexxuM paboThl JuauTtenbnbil, [1B =100%
Cpok akcmiyaTayuu He meHee 10 jieT
['apaHTHUda 12 mecsneB

Jns paboThl npeobpasoBaTesiss HEOOXOAUMO JABa HanpspkeHUsA. OHO Hanpsi)KeHUe yepe3
TUPUCTOPBI BBINPAMJISAETCI U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM
HanpspKeHWeM; Apyroe HalpshKeHHe UCNOJIb3yeTcs A/ MUTaHUS CUCTeMbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIIOMOraTe/bHbIM. BcrioMoraTesibHOe Hanpsi>keHUe PeKOMEH/IYeTCsl 0AaBaTh OT
JIMHUH C “4UCTBIM” MUTAHUEM, TO eCTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHHUKH CUJIBHBIX
IOMeX, TaKHe KaK CBapoYyHble aNnnapaThl, 3JIEKTPOJBUTATENH U T.J.

2.2 llpeo6pa3zoBaTesib NpeAHa3HAYEH [IJISl SKCIJIyaTallUHU B CAeyOLIMX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHUS 6e3 arpeCcCHBHBIX NAPOB U ra30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHU Ipe/ies1 OTHOCUTEbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;
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2K) oTcyTcTBHE BUOpaL My U yAAPOB.
3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOWCTRBO.
BHelHU# BUJ npeobpa3oBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

C nmpaBoil CTOPOHBI pa3MelleHa MaHeJsb YIpaBJeHUS U OpraHbl yHnpaBjeHUs MUTAaHUEM
0OMOTKHM BO30YXJAeHHs, mocepeiiHe IIKada - MaHeJNb yHpaBJeHUs W OpPraHbl YIpaBJIeHUS
NUTaHUEM SKOPS.

Ha suieBbIX maHessIX pa3MelialTcs 31eMEeHThl UHAWKALUU U YIIPaBJIeHUs:

A) cBeToauvon “PaboTa”;

B) cBeToguon “ABapusa”

B) Tym6.uep “PaboTta”;

[') ’KUAKO-KPUCTANLINYECKUN HHAMKATOP;

) xkHonku “Ilp.”, “@”, ”>”", ”<” nyig nporpaMMUpPOBaHUA U YIIpaBJIEHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOI0 pe3ucTopa;

2K) kHONKa aBapUIHOTO OCTaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) knemmHukH XT1-XT4;

B) TupucTOpHbIE MOAYJIHU;

B) pazuaTopbl oxJIaxKAeHUS;

[) mnaTel cucTeM ynpaBJeHUs;

/1) aBTOMaTHU4YecKuM BbikaoYaTe b QF1;

E) naTyuku Toka

7K) BeHTUATOPbI OXJIAXKIeHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.
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B KauecTBe peryjupymollero 3JjJeMeHTa B YCTPOWUCTBE MUCIOJb3YIOTCId THPUCTOPHBIE
MOJYJIM, KaXKJbli U3 KOTOPBIX COJEPXUT MO JABa Tupuctopa. CuaoBoe HampshKeHHUe
NoJAK/IYaeTcsd K KjieMMHOM koJsiogke XT1. Ha suueBod mnaHesd pasMelleHbl 3JIEMEHThI
WHAWKAIMU U yIpaBJieHus. BHelllHHe MPoBo/ia U Kabesu [JIJisl MOJIK/IIYEHUS] HAPSKeHHUs CeTH,
Harpy3kKy W Lieneil ynpaBJieHHs] BBOAATCA B IIKad C HIDKHEW CTOpPOHbL. llenu ynpaBjieHus U
CUTHa/IM3allMU MO KJI0YATC K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTax yIpaBJieHus.

PexkuMBbl pabOoTBhL.
[IpeobpasoBaTesb B J1I0O0M MOMEHT HAxOAUTCA B OJHOM H3 PEXHUMOB pabOThl. ITU
pexuMbl iepevyrc/ieHsl B Tabaune 3.1.

Tab6siuna 3.1 PexxuMbl paboThl Npeobpa3oBaTelis

Ha3BaHue pexxuma [TosgcHeHue

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpocTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTHaJIa 33IaHUS

B 3ToT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJsAIOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHIuKaTOpe
OoTOOpakaeTcsl TeKyllee 3HaUeHWe CUTHaJsla 3a/JaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAbl “Cton” ycCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B sToT pexxum I[Ipeobpa3oBaTesib NepexoAUT MPU PeruCcTpaLMi KaKou-
JIUO60 aBAapUUWHOU CUTyaluu. MMMmyJsbchl yHpaBjeHUsT Ha CHJIOBBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuMHOW cuTyauuu [lpeobpa3oBaTesb  MOXKeET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” wiau “ToToBHOCTBL” B
3aBUCUMOCTHU OT BU/Jja aBAPUUHOMN CUTYal[MU U 3alPpOTPaMMUPOBAHHbBIX
HaCTpOeK.

Ha nnjukaTope oTo6pakaeTcs KOJ, OLIMOKHU Y NOsICHAOLIAA HAJIUCh

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYeMbIX
napaMeTpoB M COXpaHEHUs MX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXUM, HaZlo B pexxrMe “'0TOBHOCTb” HaXKaTb KHOIKY
“Ilporp.” ¢ nepenHel naHenu. Takxke B pexkum “[lporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky “Ilporp.” B nepBble 10 cekyHz nocie
N0/auu NUTAHUA [JJId CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUE TEKYILeN MO/Jie/id Tpeobpa3oBaTeis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcsl HOMep W Ha3BaHHe
Tekyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e
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3.3 KOHCTpYKTHUBHOE HCOOJIHEHHUE.

KoHcTpykTuBHO [Ipeo6pa3oBaTesib BBINIOJHEH B BHJle METaJJIMYECKOTO HABECHOrO HWJIU
HanoJsibHOro mkada. Ha nepegHell maHesu HMEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpasJjienusa uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUHU KoMMyTanusa cui0BOro Hanpsi>XeHus
BbIKJIto4aTe b QF1
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIIO4YaTeab QF2

Csetoauop “Pabora”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllue [JaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTOop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KeHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BbpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsKeHUs MpHU
OTKJI0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 Ha3znayeHue KJeMM KJIeMMHbIX Kosoaok XT1-XT4, X1, X4 npuBejieHO B Tabsuie 3.3.
KnemMHuble kosoaku X1 v X4 pa3MelatoTcd Ha Iji1aTe yrupaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 +Us Jisi coeHeHUs ¢ 06MOTKOM sikopsi( Beixoa “mutoc”)

XT1 2 - Usa Jnsi coennHeHus c o6MoTKo# sikops( Beixon “mMunyc”)

XT2 1 +UB Jns coenuHeHus c 06MoTKOM Bo36yxaeHusi( Boixog “nutoc”)

XT2 2 -UB st coeimHeHMsI ¢ 06MOTKOM Bo36yxaeHuUs( Boixona “Munyc”)

XT3 1 Tr+ J1d noAKJ/I0YeHUs TaxoreHepaTopa

XT3 2 TI- 11 noK/I0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsxenue 3 B 1151 noAK/II04eHNS BHEIIHETO TIepeMeHHOTr 0
pesucropa

X1 2 Uynp | [lnsg nojgayu aHasorosoro curdasza 0.10 B

X1 3 lynp Jlnst nomauum aHasoroBoro curtasa 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6uiuii /11 aHAJIOTOBOT0 CUTHAJIa YIIPaBJIEHUS

X1 6 Ay Jl1d mojga4y cCUrHasia AMCTaHIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun
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HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-ro NporpaMMupyeMoro
X4 1 HP P1 peste
X4 2 06yt | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
P1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJse
HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-T0 IPOrpaMMUpPyeMOro
X4 4 HP P2 peste
X4 5 06yt | O6IMHA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro
peJse
HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-T0 IPOrpaMMUpPyeMOro
X4 7 HP P3 peste
X4 3 O6muit | O6IMHA KOHTAKT 3-T0 MPOTPaMMUPYEMOTO peJie
P3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

Pene 3, pa3MelleHHOe Ha IJiaTe YIIpaBJI€EHHWA BbIIIPAMUATEA 0OMOTKH BO36y}KﬂeHI/IH,
SaAEﬁCTBOBaHO AJ1d IoJa4Yu CMI'HaJia 6JIOKI/IpOBKI/I IIpHn 1nmoTepe 1moJid BO36y)K,£L€HI/IH.

3.5 Br160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, MM AMCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUE PYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03HavyaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ymnpaBJieHHSl OCYLeCTBJISETCS
nporpaMmMupoBaHueM GyHKuuU F1( cM. myHKT 7).

3.6 Br160op 3azato11ero curyuasaa

YnpaBiATb ypoBHEM BBIXOJHOIO HaNpsyKeHUs IpeoOpa3oBaTesil MOXHO MECTHO HJIH
JAUCTAaHLMOHHO. MeCTHO MOXHO yIIpaBJIATh:

A) xkHonmkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaXKaTHe U yZiep>KkaHue KHOMKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHue PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLMOHHOTO VYIpaBJeHUs B KadecTBe VYIPaBJAKIIUX CUTCHAJIOB MOTYT
IIPUMEHATbCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbii aHamoroBbid curiadn 0..20 MA;

B) craHAapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

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

llenn ynpaBJieHWS MOJAKJIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYIIeCTBJSAETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JiMCIlIee B IPOLIeHTaX OT MaKCHUMaJIbHOT0, BOJIbTAx UM aMmnepax, Hanpumep Us=70%, Us=50
B, I3=30 A.
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3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIAKYEHUS

[loBeieHue mnpeobpa3oBaTesisi TMOCJAe MpoBajia CUJAOBOTO WJIA BCIOMOTaTeJbHOTO
HanpsbKeHUs  ompejiesisieTcss  3HayeHMeM  QYHKLUMKM  NOBTOpPHOro  Bk/YeHus  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PadoTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpPEeXXHUH YPOBEHb, eCJi1 60JIblle JBYX CEKYH/, — TO IPU HAJIUYUHK KOMaHAbl “PaboTa” Ha Aucniee
WHJUIMPYeTCcs cooblieHre 06 omunbke. B Takom nosoxenuu [IpeobpasoBartesib 3a6/10KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YToObI ero pa36JIOKMPOBaTh, HYXKHO MMoJaTh KoMaHAy “Ctomn”,
nocJjie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.8 Bri6op QyHKIMKU OPOrpaMMHUPYEMOTrO peJie

Ha ksieMMHy10 K0J104Ky X4 NJ1aThl yIIpaBJeHUsl BBINPSMUTEIS 0OMOTKH SIKOPsI BbIBe/l€HbI
KOHTAKThl IPOrpaMMHUpyeMbIX pesie. B 3aBucuMocTH OoT 3HaueHUs GyHKUUM F4-F6( cM. nyHKT
7) peJjie MOTYT ObITb HEAaKTUBHBIMHU WJIA BBINOJHATH QYHKIMIO CUTHAIM3aTOpa CJeAYHOIIUX
COOBITHI:

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

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

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

Pesie 3, pasMelleHHoe Ha IJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXKJeHHS,
3a/1eMICTBOBAHO [/ I0JJa4X CUTHaJIa 6JIOKUPOBKU IPY IOTEPHU M0J151 BO30OYXAEHHUS.

3.9 [11aBHBIV MYCK U OCTAHOB

[IpuMmeHeHHe (QYHKLUUM IJIaBHOTO MyCKa W BBIKJKYEHUS MO3BOJAKT NpPeJoTBPAaTUTh
CKauK{ HalpshKeHUs CeTH, 00YyC/0BJEeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TakKxkKe
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YMEHBIIUTD MTyCKOBble TOKU. BpeMeHa M1aBHOTr0 NMycKa Y BbIKJIIOYEHUS 33/Jal0TCs B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

3.10 Hu>KHWY ¥ BepXHUY IIpeJieJibl PeryJIUPOBaHUS

HmwxkHUM U BepxXHUH npenesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCHMaJlbHOMY 3HAa4YeHHUI0 YNPAaBJSAIOILEr0 CUrHa/la. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJHUpPOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUTH 3HaueHUE [AJIS1 HUXKHEro
npegesa paBHbIM 0%, a a1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HyJis 10 MaKCHMaJIbHOTO.

JluckpeTHOCTBb perysimpoBanus coctapseT 0,1%.

3a/laHre 3HAaYeHU W H)KHETO U BEPXHET0 NpeJiesIOB PeryJupoBaHus [Jiisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxyM orpaHuYeHHd TOKa

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasA GYHKIMSA N03BOJISAET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHWHAJIBHOTO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycrtaBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTaBkor F22( cM. myHKT 7).

3.12 PexkuM cTabUIN3AIMU TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIMU3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuav3anyu Toka - 2% OT HOMHMHAJIbHOTO TOKa peryJisiTopa, BpeMs CTabuJU3alUu TOKa NpHU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCA U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkaMu F21 u F22(
CM. IyHKT 7).

3.13 PexxuM orpaHvyeHUd HaNPSAXKeHUusd

[Ipeobpa3oBaTesb MOXeT paboTaTb B peXHWMe OTPaHUYEHUsl HaNpsKeHWs, B KOTOPOM
CUCTeMa ylNpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsiKeHHe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HadyeHHe. PyHKLIMA BKJ/IOYAETCH U OTKJ/YaeTCsd NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOI'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

3.14 PexxuM cTabUaM3alMU HANPSKEeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKMM 00pa3oM, YTOObI MO//lepP>KMBATh HaNpsKeHHe Ha 0OMOTKe SIKOpsl Ha 3a/JaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMHAJIBHOTO HAINpsKeHUsl CeTH, BpeMs
CTabu/IM3alMy NMpPU CKauyKe ceTeBoro HampsbkeHus Ha 10 % - 2.3 cek. CurHaza 3ajaHus
oToOpakaeTcs B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTKJ/IOYAETCS
nporpaMMUpoBaHueM ycTaBku F17=4, a BeJMYMHA MHHHMaJbHOTO W MaKCHMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).
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3.15 PexxuM cTabUIM3alMU TOKA C OTPAaHUYEHHWEM HaOpsaKeHUs

[Ipeo6pasoBaTesib MOXKeET paboOTaTh B peXHUMe CTAOWJIM3alMM TOKa C OJHOBPEMEHHBIM
OrpaHHWYeHUEM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
ynpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKH SIKOpS Ha 33/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He JOMycKas IpeBbllleHUs
YCTAaBKM M0 HamnpspbkeHWto. CUTHas 3aJlaHUsI OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
@OyHKIMS BKIOYAETCA W OTKJOYAETCs NporpaMMUpoBaHUeM ycTaBkU F17=5, BeJIMUMHA
MUHUMMaJIbHOIO U MaKCUMaJIbHOIO TOKa 3ajaercd ycrtaBkamMu F21 u F22, makcuMasibHad
BeJIMUMHA HanpsikeHUs — GyHkuuend F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3aIMY HAPSXKEHWs C OTPaHUYeHUEeM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEeHUS C
OJHOBpEMEHHBIM OrpaHUYEeHUEM TOKAa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
VM3MeHsIeT yNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsPKeHWe Ha OOMOTKe SIKOpsl Ha 33JlaHHOM YpPOBHE, OJJHOBPEMEHHO C 3TUM He JlomycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHUrHaJ 3aJjaHus 0ToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHKIMS BK/IOYAETCS M OTKJKYAETCs NporpaMMupoBaHueM ycTaBku F17=6, BeanuuHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamMmu F19 wu  F20,
MaKCUMaJibHasl BeJIMYUHA ToKa — QyHKIMed F22( cM. myHKT 7).

3.17 PexXuM orpaHUYeHUd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOPOM
CHMCTeMa yIpaBJIeHUs aBTOMAaTHYeCKH HM3MeHseT yIpaBJidloliee BO3JeUCTBHE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4TOObI YaCTOTA BpallleHHs Bajla He MpeBbICKJIA 33/JaHHOe 3HaYeHue. PyHKus
BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BelMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUIM3AIUU CKOPOCTH

[IpeobpasoBaTesb MOXeT paboTaTb B peXHWMe CTAaOWIM3alMM 4YacTOThbl BpallleHHUs B
byHKIIMM 0OpaTHOM CBSA3M OT TaxOT€HEPATOpa, YCTAHOBJEHHOrO Ha BaJ JBurartessd. CurHan
3a/laHHs Ha AuCIlJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxHU#M
Y BEpXHUH IpeJies peryJIupoBKH 060poToB 3a7aeTcsa GyHkusaAMU F31 u F32( cMm. nyHKT 7).

[ npaBUIbHOU paboOThl U UHAMKALUM B peKUMaxX CTaOUIM3aliu CKOPOCTU HEOOXOJUMO
aKTHBUPOBATh HWHJAUKALMI OGOPOTOB Ha JHUCILIee, [Jisl 4ero HY»KHO YCTaHOBHUTb 3HaYeHHUe
F23=0, a Tak xe ¢yHkuuel F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHue uyuciaa MB/ob6,
COOTBETCTBYIOIIlee KOHKPETHOMY TaXxOreHepaTopy.

PexxuM cTabunvsanuu CKOpPOCTH BkitovyaeTcss  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHoe 8). B 3ToM pexuMe peryjgsaTop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOpPOCTH OT TaxOreHepaTopa M CPaBHUBAET C 3aJjlaHMeM; NIPU 3TOM BeJIMYMHA YIIPABJAIOILET0o
BO3/IEMCTBUSI HA THUPUCTOPbI BBIYUCASETCA KAaK pasHULA MeX/Ay 3aJaHHOW U (aKTUYeCKOU
CKOPOCTBIO( BeJIMUMHA PAcCcOracOBaHUsl, YMHOXXeHHasl Ha NPONOPLMOHAIBbHBINA KO3POUIIMEHT
Kn. U3 aToro npuHuuna cieayet, 4To pakTUUecKass CKOPOCTb OyZeT BCerja HEMHOI'O MeHblle
3a/laHHOM, IOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS He MOXKET ObITh PaBHOU HY.IIO.

Koadpounuent Kn 3agaerca dyukuueit F34. Bennumna Kn 3azjaetcs B npeaesax ot 1 go 80,
3aBoJickasl ycTtaBka paBHa 20. Yem 6osibiie ko3dpouuuent Ko, TeM crabuibHee CKOPOCThb
BpallleHUs U JKecTye MeXaHW4yecKasd XapaKTepucTuUKa aJsekTpogsurarend. Ilpm Kn=1
CcTabu/iM3anys CKOPOCTHM IpPaKTUYECKUM OTCYTCTBYyeT, MeXaHUYecKass XapaKTepUuCTHKa
MaKcuMaJibHO MsArkas. Haub6osiee yacto ncnosb3yoT ko3pouuuent Ko B auanaszone ot 10 go
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40. Koadpouunent Kn>50 nesecoobpasHo uCNoJb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tak ke an1g pexxuma cTabuUIM3alUU CKOPOCTU UMeeTcs HacTpoWka F35 - kBagpaTU4HbIN
k03¢ dunueHT n*n. JleiictBue 3Toro koadppuieHTa aHaaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03)PULNEHT yYUTbIBAeTCSA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OIbIIOK pasHULe MeXAY
3a/laHHOM U (PaKTHUUYeCKHMMM CKOPOCTSMHM 3Ta COCTABJAMIAS HeBeJMKa, HO NPU NpocajKe
CKOPOCTU KBaJipaTuU4yHas cocTtaBJjsomas F35*(n3-nd)”*2 pe3ko yBeqnudyuBaeTcs U J006aBjseT
CcTabuaM3upyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/ieco06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 060pOTax.

Baxkno! Ilpu crabuiusanuy CKOpPOCTHM BO3JeMCTBHE HJeT TOJbKO Ha BbINPSIMUTENb
yOpaBJeHUs LeNblo SKOpsA. IJTO HYXHO YYWUTBIBAaTh MPU peajusaldd JBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK IPU HeOO6XOAMMOCTH CTAaOUJIM3aLMd CKOPOCTH BhbIllIe
HOMMUHaJIbHbIX 000pPOTOB JABUraTessi( B 30He OcCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOpPPEKTUPYET aBTOMATHUYECKU HANpsi>KeHHe U TOK BO36YK/JeHHsl. ITO HYXKHO JieJIaTb BPYUHYIO
WJIM OT BHELIHEro KOHTPoJlJIepa.

3.19 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTAOUIN3aAUU

B npeobpasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAGUIM3ALUU(
OrpaHHY€eHUs1) 3aJlaHHbIX BeJW4YUH. [y aToro umeetcs ¢yHkuusa F18, koTopas geiicTByeT Ajs
pexxumoB F17<8( kpoMe pexuMa cTabuau3anuu ckopocTH). PyHkuus F18 MoxeT npuHUMATh
3HAYEHUS:

- 0 - measieHHas. CKOpOCTb CTaOUIM3alMU UMW OTPAaHUYEHUSI MaKCUMaJIbHO MeJJIeHHas,
Ipyd 3TOM JOCTUraeTcsl HauboJiblIlasg TOYHOCTb CTabWJIM3aLUM. TOYHOCTb CTAGUIM3ALUHU
HanpsKeHUs Ui Toka - 1% oT HOMUHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs MK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTPaHUYEHUS] CpeJHsis, NMPU 3TOM
JIOCTHUraeTcs CpefiHsAs TOYHOCTb CTAOWJM3aldu. TOYHOCTh CTAOMJIM3ALMU HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUsI CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs WM Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCTb CTabUIM3aALMU WU OTPpaHHUYEeHHUs ObICTpasi, IPpU 3TOM TOYHOCTb
cTabuavsanMu Hu3kasg. TOYHOCTb CTabWJIM3alMM HaNpsbkeHUs WAM Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKeHUsl CeTH, BpeMs CTAaOMJM3alMU NPU CKayKe CeTeBOr0 HaMpsDKEHUS
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOW W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUIM3UPYEMOM BeJIMYHHBI K 3a/JaHUIO.

3.20 TopMoxkeHHe ABUTATE]S
TopmoxkeHue aBurartesis 3agaetcsa ¢yHkuusamu F25, F26 u F38. [laa 6oJsiee 6bIcTpoOro

TOPMOXKEHHUSI HEOOXOJMMO YCTaHABJIMBAaTb MUHHUMaJbHOEe 3HAaueHHWe BpeMeHU OGyHKUuU F12
IIJIABHOTO OCTaHOBA. JJJIMTe/IbHOCTb TOPMOKeHUsI orpaHuyeHa 25-30 ceKyH/ BO BCeX peXxUMax.

Croco6 TopMOKeHUsI 3aBUCUT OT 3HAaYEHUS OT 3HaueHUs QyHKuuu F25:

- F25=0 - HeT TOpMO>KeHus, BaJl ABUTaTe/b OCTAaHABJIUBAETCs CBOOOAHBIM BbIOEIOM;

- F25=1 - funaMnyeckoe TopMokeHHe B QYHKLIMM BpeMEHHU, TO €CTh IyTeM MO K/II0YeHNs
06ecTOYeHHON OOMOTKHM SIKOPS K TOPMO3HOMY pE3UCTOPYy B TeuyeHHe BpeMeHU TTopwm,
onpefessieMoro sHadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpoCTb BpalleHUs1 He KOHTPOJIUPYeTCs.
TopM03HOH pe3ucTop MOJK/IYAETCS 32 CYET KOMMYTAllMd CUJIOBOTO0 KOHTAaKTopa. TOpMO3HOM
pe3nucTop U CUJIOBOM KOHTAKTOpP B KOMILJIEKT MOCTaBKM He BXOJAT, NPUOOpeTarTcs
noTpebuTe/seM CaMOCTOATeJbHO. /Jlj1Id KOMMYyTalMM CUJIOBOIO KOHTAaKTOpa 3aJelCTByeTcs
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KOHTAKThl IPOrpaMMHUPYeEMbIX peJie Ha IJIaTe yIpaBJjeHus, [JJis 4ero TpebyeTcsl yCTAHOBUTD
3HavyeHus GyHkUi F4, paBHoe 4.

[Io ucreyenue BpeMeHu TTOpM Halpsi>KeHHe KOHTAKTbl IPOrpaMMHUpPYeMbIX peJie
IEPEKU/IbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJIIOYAeT TOPMO3HOW PE3UCTOP OT OOMOTKHU SIKOPS U
JMHaMHU4YecKoe TOPMOXKeHHe NpeKpallaeTcs.

- F25=2 - nuHaMu4yeckoe TOpMOXKeHHe B PYHKLUU CKOPOCTH, TO €CThb MyTeM MOAKII0YEHUS
06eCTOYEeHHON OOMOTKHM SIKOPS K TOPMO3HOMY Pe3UCTOpPYy, KOHTPOJUPYS MPHU 3TOM CKOPOCTHb
BpallleHHs BaJla [0 CUTHaJly OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOp MOJAKJIKYAETCA 3a CYeT
KOMMYTALlMM CUJIOBOTO KOHTAaKTOpa. TOpPMO3HOU pe3nucTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTC MOTpebUTesNeM CaMOCTOATeNbHO. Jlil KOMMYyTalUu
CUJIOBOTO KOHTAaKTOpa 3aJledCTBYyeTCd KOHTAaKTbhl MNpPOrpaMMHUpPYeMbIX peJie Ha IJIaTe
ylnpaBJieHusd, [Ji 4ero TpebyeTcs yCTaHOBUTD 3HauyeHus1 GyHkuui F4, paBHoe 4.

[Tocne fjocTUKeHUA CKOPOCTH BpallleHHWsl BeJIMYMHBI N OTCEYKH, onpefesisieMol QyHKIUeN
F38, KOHTaKTbl MporpaMMUpyeMbIX peJie MepeKUAbIBalOTCH, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM Pe3UCTOP OT OOMOTKHU AKOPS U AMHAMHUYeCKoe TOPMOXKeHHe NTpeKpaliaeTcs.

3.21 [I1aBHOCTb M3MEHEHUA CKOPOCTH BpallleHUs
B MeHwo uMeeTtcs ¢yHKIMA F97, ¢ moMolbl0o KOTOPOU MOXXHO pPeryJiMpoBaTh MJIABHOCTb

W3MEHEeHUsI CKOPOCTH BpallleHHs], YTO ObIBAaET HEOOXOAMMO JJisl NpeJoTBpalleHHus] PhIBKOB U
neperpysku ABuraress. OPyHKIUsA NMpUHUMAET 3Ha4eHUs OT HyJs A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATe/IsI IPU PE3KOM U3MEHEHUU CUTHAJa YIpaBJeHUs WU
HarpysKH, 3alllMIlaeT JBUTaTesJb OT Pe3KOro Habopa CKOPOCTH, HalpuMep, MPU OMMOOYHBIX
JIeUCTBUSIX ONIEPATOPA, IPEeAOTBPAILAET YXO PErYJISTOPA B 3AIIUTY OT MEePErpy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJieHHOe u3MeHeHue. Hy)XHO y4YMTBIBATb, YTO NPHU GOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCsl CKOPOCTh peaKIMM Ha HabpoC HArpy3kd B peXUMeE
CTabUJIM3aIMU CKOPOCTH, YTO MOXKET OBbITh HEXeJIaTeJbHO, T03TOMYy He CJIeiyeT BbICTABJSATH
He0OOCHOBAHHO 60JIbIIIME 3HAYEHHUS 3TOU QYHKIMU.

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B

NaMATH KOTOPOM 3HauyeHHs paBHOro 1, Bce nosib30BaTeJbCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMChIBAIOTCA 3aBO/ICKHe 3HaYeHUs1 QYHKIUH.

3.23 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alluTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKHM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUs 3*[HOM NPOUCXOAUT CHATHE yNPaBJAOLIMX
MMIyJIbCOB C TUPUCTOPOB, a HA JIUCILJIee OTOOPAXKAETCS COOTBETCTBYIOLIEE COOOILEHHE.

B) 3ammTa OT mneperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI U THPUCTOPOB B CJIy4yae MpPeBbILIEHUS TOKA HOMUHAJIbHOTO
3HaYeHHUs. 3allluTa yCTaHABJHUBaeTCs MporpamMmupoBaHvueM PpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJbHOE 3HauyeHHWe TOKa SKOpsA W BO30OYXK/JeHHUs
asekTpoaBuraresid. Ilo ymosyaHuio 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
npeo6pasoBaTessi( cM. MyHKT. 7) MukKpormnpoueccop HenpepblBHO U3MepsieT TOK HarpyskKu U
HaKallJIMBaeT 3HAaYeHUe BPeMs-TOKOBOTO MHTerpaja U CpaBHHUBAEeT €ro C YCTaBKOH, MpHU
NpeBbILIEHUH KOTOPOM CHHMAaeT WMITYJbChbl YNpPaBJEHUS C THPUCTOPOB M OTOOpakaeT Ha
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Jucmiee coobuieHre. Pabota mpeo6pas3oBaTesiss GJIOKUPYETCS HAa 3 MUHYTHI, NOCJAE Yero OH
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 oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MHUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpas3oBaTesis
OJI0KMpyeTCcs [0 OXJaXAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cror”.

[') KOHTpOJIb HampsPKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/y4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae HUX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIOYeHa MyTEM MNpPOrpaMMHUPOBAHUSA
¢yukuu FO92( cM. nyHKT 7).

Jl) 3amyTa OT HeAONyCTMMO HHU3KOTO IOJIs BO30yXAeHHd. BeimpsaMuTesb 0OMOTKH
BO30YX/IeHUSl MMeeT BO3MOXXHOCTb HACTPOMKHM 3allUThbl OT MOTEPU IOJS BO3OYXKJAEHUs, A/
yero npegHa3HavyeHbl pyHkuuu F19, F21 u F93.

A) 3amyTa No BeJMYMHE HANpskeHUs Bo30yxAeHHd. Ecau HanpsbkeHuMe Ha BbIXOJe
BBINPSIMUTEJISI MUTAaHUSA OOMOTKMU BO30YX/JAeHUs MeHblie Ha 20% MHHUMa/IbHOIO 3HAYEHUS,
ycTaHaBauBaeMoro ¢yHkuueir F19, cpabaTbiBaeT peJsie Ha IIaTe YOpaBJeHUS U CBOUM
pa3MbIKaWIUM KOHTAaKTOM OGJIOKUPYeT paboTy BbINPSAMUTEISI 0OMOTKHU KOPS;

B) 3amuTa no BesiMyMHe TOKa BO30Yy»x/AeHUs. Ec/iM BBIXOHOU TOK BBINIPSMUTEJISA MUTAHUSA
0OMOTKHM BO30yxAeHUsA MeHblle Ha 20%, yeM MHUHHMMaJbHOe 3HA4yeHWs, yCTaHaBJIMBaeMoe
¢yHknuel F21, cpabaTbiBaeT peJie Ha MJaTe yIpaBJeHUsI U CBOMM Pa3MbIKAOIIMM KOHTAaKTOM
6/J10KMpyeT paboTy BbINPSIMUTEJISI 0OMOTKH SIKOPSI;

Y BBIIpAMUTE/IA NUTAaHUA OOMOTKU skops ecTb ¢yHkuus F93, ¢ nmomoubio KOTOpoH
MO>HO OTKJIOYMTb WM BKJIKYUTD 3alUTy OT NOTepH noJid Bo30yxeHud. [Ipu F93=1 3amura
OTKJ/IIOYEHA, BBIIPSIMUTEJb NUTAaHUSA OOMOTKM SKOpS He pearupyeT Ha cpabaTblBaHHUe
6JIOKUPOBOYHOTO peJie BBIIPAMUTEJIA IUTAaHUSA 06MOTKH BO30YK/|eHUS.

E) 3amyTa oT HeMCIpaBHOCTH AaTUMKa TOKa. B ycTpolcTBe A1 U3MepeHUs1 TOKa 0OMOTKHU
SIKOpS MCIOJIb3yeTCs JBa JaTuMKa TOKa, “MJCOBOM” W “MuHycoBoi”. Cnoco6 u3MepeHUs
3apaetca pyHkuuei F94:

F94=0 - Ia BbluMCIAseTCS KakK MOJycyMMa M3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblJaeTcs OMIMOKa 12, cUrHaJW3UpyloLiasi 0 HEMCIPABHOCTHU JaTyMKa TOKa.
[Tocsie cpabaThiBaHHUS 3alUThI [JI51 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

[Tocsie 3TOro MOXKHO YyCTAaHOBUTD:

F94=1 - Ia = | muroc;

F94=2 - 4 = | Munyc;

F94=3-1a=0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeJeuTh HEMCIPABHbIA JaTYMK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha pAuciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
PEeXUM NPU HEUCIPABHOCTHU 000UX JATYMKOB TOKA.

2K) 3amuTa oT oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYeETCS
WM OTKJw4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
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IpeBBIILIEHUH ONIPe/ieJIEHHOTO yIJjia MPOBOJAUMOCTH TUPUCTOPOB, UTO F'OBOPUT O HEMCIPABHOCTHU
KOHTypa usMepeHus. [locse cpabaTbhiBaHUs 3alUTHI AJis ee cOpoca HEOOXOAUMO CHATh CUTHAJ
n ”
Pa6oTa”.

3) 3amuTa OT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs ¢yHKuuer F96. ITol dyHKIMeH
yCTaHABJMBAETCA TPU CTyINeHH cpabaTbiBaHUS 3ToW 3amuThbl: 15%, 25% u 35%. 3amuTa
cpabaTbiBaeT, ecid o6opoThl ABurarteas <100 o6/MuH npu ynpaBiaswoileM 3agaHud Usapg >
15%, 25% u 35% B TeyeHue 3-X cekyHA. COOTBETCTBEHHO, 3HauyeHHe 15% sBJsseTcsa camMoi
»KeCTKOM YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.

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

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

3.24 3anuchb B IaMATb 3aBOJICKUX HACTPOEK.

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

3.25 Ucnosib30BaHve KHONKY “ABapuiiHOe OTK/A0YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HWKHOBEHWU BHEUITATHOW CUTyallMM, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJ0KeHUS.

B Mozesax TUPUCTOPHBIX BBINPAMUTES C HOMUHAJIBHBIM TOKOM 0 160 A npyu HaKaTUH
3TOM KHOINKMU pa3pbiBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06€eCTOYMBAIOTCS U UMITYJIbChI yIIPABJIE€HHS HA TUPUCTOPHI He NMOJAAI0TCS.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJAaeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 00eCTOYMBaAET HAarpysKy.

4. Tpe6oBaHMs 6€30NIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOILUM TpeboBaHUsAM “[IpaBus ycTpoiicTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» u «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJb3yeTCs ONacHOe AJs XKU3HU HanpshkeHue. [Ipu
yCTaHOBKe INpeobOpasoBaTessi Ha OObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM O00CJyKMBaHMHU HeOOXO0JMMO OTKJIIOUYUTH [IpeobpasoBaTesb U MOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCThb
wkada. 3anpeniaeTcs UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloakio4veHUe, peryJUpoBKa M TeXHUYECKoe O0O0CayKMBaHUe Npeobpa3oBaTesis

JIO/KHBI  POM3BOJAUTHCS TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLIUMHU
HaCTOosiIlee pPyKOBO/CTBO MO 3KCIIyaTalUH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns 3a1lUThl 06CayKMBatolero nepcoHasna [Ipeo6pasoBaresib J0XKEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCIOJb30BaH KaK pas3beJUHUTE/b LeNu WU
U30JIMPYIOLLee yCTPOUCTBO.

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
nepcoHaja WM ob6opyaoBaHus, To Ilpeo6Gpas3oBaTesb HeOOXOJUMO MOJK/IYATh 4Yepe3
npepbiBaTe/b, HApUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301acCHOCTH.

49 Pabora nmnpeobGpa3oBaTesii  CONPOBOXJAETCS  BblJeJieHUEM  Temaa. /[l
npesoTBpallleHUs lTeperpeBa, BbIX0/a U3 CTPOS U Mpe0TBpalleHUs T0Kapa He06X0IUMO:

A) ycranaBauBaTh [Ipeo6pa3oBaTesib Ha HEMOPIOYYIO TOBEPXHOCTh;

B) HegonycTHMO ycTaHaB/uBaTh [Ipeo6Gpa3oBaTesib B IJIOXO BEHTHUJIHUPYEMbIX MeCTax U
MecCTax C BbICOKOW TeMIlepaTypor OKpYy»Karolleil cpesbl;

B) npu ycTaHOBKe He06x04MMO obecrnieduTh He MeHee 100 MM CBOGOZAHOI0 NPOCTPAHCTBA
10 epUMeTPY Npeodpa3oBaTeis.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT ycTaHOBUTB [Ipeo6pa3oBaTesib Ha IITATHOE MECTO U HAZIEXKHO 3aKPENUTh €ro.
5.2 3azemuiuThb [Ipeob6pazoBaTesib B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, PeJlHAa3HAUYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKXJ0r'o CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM INpeobpa3oBaTeis, JIJisl Yero PpeKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTD U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMH, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPHUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.
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6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:

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

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JHYeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIHU
HeNpaBUJIbHOU paboTe BbINPSIMUTEIS.

B) mnoaaTh HanpsikeHHe Ha MpeoOpas3oBaTesib, IPU 3TOM BCe CBETOAUOMAbI Ha MepeaHel
naHeJsy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIljiee B TeueHue 10
CEeKyH/T A0J>KHA OTOOpa3UTbCs HAANUCh TEKYLleHd MoJesu Nnpeobpa3oBaTesiss U BK/IOYAIOTCS
BEHTUJIATOPBI OXJaxkJeHUd. Jlasiee Ha [AucIliee O0TOOpPAa3sUTbCId HaANUCh “[OTOBHOCTBL” W
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
03HayaeT, YTO Npeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBOM HArpyske peKOMeHAYeTCsl OTK/IIYHUTD 3aliUTy OT
NOTEePU TMOJsI BO3OYKAEHUs, [IJI1 4ero ciaeayeT YCTaHOBUTH 3HayeHUe ¢yHKuuu F93=1. [nsa
3TOro Heo6X0AMMO HakaTb KHonky "[Ip” A/ BXoAa B peXuM NMPOrpaMMHUPOBAHUS B MOMEHT,
KOr/ja Ha AUCIJIee 0ToGpaXkaeTcsl IPUBETCTBUE U Ha3BaHUE TEKYLIed MOJEH.

Jlanee Ha JUCIUIesIX BBINPSIMUTENEH OTOOpPa3UThCA HAANUCh “[OTOBHOCTL” U TeKyllee
3HaueHHe CUrHasa 3aaanus( Hanpumep, U3=50% ).

[lepeBesute TymOJsiep “PaboTa” BbIIpAMUTENSI MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosoxeHue “Bk1” U NPOKPYTUTE PYy4YKy IepeMEeHHOro pe3ucTopa OT OJHOTO KpalHero
HOJIOXKEHUSI [0 Jpyroro. Y6eauTecb NpPU 3TOM, YTO Ha IOJAKJIOYEHHOW Harpy3ke( Jsamme
HaKaJINBaHUs) U3MeHsIeTCH Hallps>KeHHe B COOTBETCTBHE C CUTHAJIOM 3a/JaHUSl.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSIMUTE/NS MUTAHUS OOMOTKHU
AKOps B noJioxkeHUe “Bk1” ¥ MPOKPYTUTH PYyUKy IepeMeHHOr0 pe3ucTopa OT OJHOT0 KpalHero
IOJIOXKEHUA [0 Jpyroro, yoeAuBIIWCH NPU 3TOM, UYTO Ha MOAK/IOYEHHOW Harpyske( Jamie
HaKaJINBaHUs1) U3MEHSAETCS HaNps>XKeHUe B COOTBETCTBUE C CHTHAJIOM 3a/JaHUSI.

Jlanee pekoMeHAyeTCsl MOAK/INYUTbL 3JEKTPOABUIaTes]b U YCTAaHOBUTb KOPpPEKTHbIE
3HAyeHUs1 YCTAaBOK [Ji 3allUTbl OT NMOTEpPU M0/ BO30YXKJeHHWS W aKTUBUPOBATb 3aLIUTY,
yctaHoBUB F93=0. [Ipu aTOM Ha Auciiee BhIIPSMUTENSI 0OMOTKH BO30YX/I€HUsI 0TOOPA3UThCS
Haanuch “[OTOBHOCTB”, a Ha AuCIJIee BbIIPSIMUTE/S MUTAHUS OOMOTKHU SIKOPsS OTOOpPa3UTCs
Hagnuch “Om 11 HeT mossi Bo36yxzAeHUs!” MOCKOJIbKY Ha BBIXOJlE€ BbIIPSAMUTEJSI MUTAHUSA
0OMOTKM BO30YX/J€HUsI HET HaNpPSKEHUs U MO3TOMYy OH OJIOKUPYET pabOTy BBINPSIMUTEJSA
NUTaHHUA OOMOTKH IKODSI.

[lepeBenuTe TymOJsiep “PaboTra” BbIIpAMUTENSI NUTAaHUS OOMOTKM BO30YXJAEHUS B
nosoxeHve “Bkan” M yBeJMUMBalTe BBIXOAHOe HanpsbkeHue. [IpU AOCTHMXKEHHWM BBIXOJHBIM
HanpsPKeHUWEM UM TOKOM BO30Yy)KJeHHs 3HAYeHWM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
BBINIPSIMUTeEJISI NUTAHUS OOMOTKHU BO30YXJeHHUs, cpabaTbiBaeT ero pese K3 Ha mnuate
yInpaBJieHHs, KOTOpoe pa3peliaeT paboTy BbINPSAMUTESA NUTAaHUs OOMOTKU IKOPS; Ha AUCILIee
BBINIPSIMUTEJISI MUTAHUS OOMOTKHU SIKOPS TOXeE MOSIBJIsIeTCS HaANUCh “'OTOBHOCTD .

6.2 PaboTa B pexMMax CTaOUIM3aI[UH CKOPOCTH.

[lepen BkiatoueHueM TPC Heo6x04UMO yOEAUTHCS B TOM, UYTO MOJKJIIYEH TaxOreHePaTop.
[TofISpHOCTh TMOAKJIOYEHUSI TaxoreHepaTopa He HWMeeT 3HadyeHus, ’“miawc” W "mMunHyc”
TaxoreHepaTopa yCJA0BHHBI.

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

18



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

[logaTh Hanps>KeHUe 3J1IeKTPOABUTATE b, YO JUThCS B HAIMUUE MHAUKAIMU Ha JUCIIee U
IPaBUJIbHOCTH U3MEPEHUSI 060POTOB JBUTATEIS.

[locse 3Toro 06ecTOYMTBH JABUraTesb, YCTAaHOBUTb OJWH M3 DPEXUMOB CTaOWIM3aALUU
CKOPOCTHU U ONpo6OBaTh B paboTe.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMyUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJSIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0oAuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu aToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[lporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCsA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jl1s1 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HayeHUe (QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3amnucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajsiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus N0 GQYHKIHUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCs, HaXMHUTe KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NMPOCMOTPeB 3HaYeHHe QYHKLHUH, [JI Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 yHKIMHY U UX 3HAYEHHS.
[IporpammupyeMble GYHKIIMM Tpeobpa3oBaTesis NepeyrcaeHbl B Tabaune 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”

CpabGaTbiBaHHE peJie MPOUCXOJUT TMpU Mepexojie B
4 JIH. TOPM. JUHaMUYeCcKoe TopMokeHHe( JJisi  BBIIPAMUTENS
MUTAaHUSA 0OMOTKH SIKOPsi)

OnpejensieT ycaoBUe cpabaTbIBaHUs 2-T0 MIPOTrPaMMHUPYEMOTO peJie

3HayeHHe Hagnucek [TosicHeHue
0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeKUMaxX paboThl
1 curtan TOTOB Cpa6aTI:IBaH1/1e pesie TMPOUCXOAUT TMPU IMepexojie B
pexxuM “I'oToBHOCTB”
FES 2-¢ pente 2 cnraan PAEOTA Cpa6aT1:IBaH1/1e" pesie MPOUCXOAUT TMpU INepexojie B
pexxuM “PaboTta
3 cnrtian ABAPUS CpabaTbhiBaHUE pejie MPOUCXOJUT TpPU I[epexojie B

pexxuM “ABapus”

CpabaTbiBaHMe peJie NPOUCXOAUT IIpU Mepexoje B
4 JIMH. TOPM. JIMHaMU4ecKoe TopMoxkeHHe( /sl BBIIPSMUTENSA
NUTaHHUS 0OMOTKHU SIKOpPs)

Onpefnensier ycioBue cpabaThlBaHUsS 3-r0 HporpaMmupyeMoro pese. ToJbKO s
BBIIPSIMUTEJISI IUTAHUsI 0OMOTKH SIKOPS)

3HavyeHUe Hagnuce ITosicHeHue
0 OTKJIIOUYEHO PeJie HEaKTHBHO BO BCEX PEXXUMaX pabOThI
1 curhar TOTOB CpabaTbeiBaHMe peJjie MPOUCXOJUT TpPU TMepexofie B
pexxuM “I'oToBHOCTB”
ré 3-e pere CpabaTbeiBaHHEe peJie TMPOUCXOJUT TMPH Iepexoje B
2 curHaa PABOTA "
pexuM “Pabora”
3 curtas ABAPUS CpabaTbeiBaHMe peJjie MPOUCXOJUT TpPU TMepexofie B
pexxuM “ABapus”
4 THH. TOPM CpabaTbeiBaHMEe peJie TMPOUCXOJUT TMPH I[epexoje B
- TOpM. JUHaMHUYECKOe TOPMOKEHHE
F11 IAaBH, TyCK BpeMsi myiaBHOTO BBIXOJIAa HANpPSKeHUs HaA 33aJJaHHbIA ypoBeHb. /lMama3oH 3HaYeHUH

dyukuuu ot 0 1o 25 cek c marom 0,1 cek

BpEMH I[IJIaBHOT'O CHUXEHHA HaOpAXEeHUA [0 MHWHHUMAJIbHOIO 3HAYE€HHUA. ,[lI/Ial'IHSOH

F12 | nuaBH. BBIKJIL. N
3HaYeHUH ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek

MuHuMa/lbHOE 3HaUeHUe CUTHaza 33/jlaHus B %. /luana3oH 3HaueHut ¢yukuuu ot 0% A0

F15 | mminpesen 100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,5%

MakcruMasibHOe 3HaueHUe cUurHasa 3ajlanus B %. [luanazoH 3HayeHuil ¢yHkuuu ot 0% 10

F16 | Bepx mpesen 100%, HO He MeHee 3HaYeHus PpyHKuMM F15. luckpetHocTb 0,5%

qDYHKL[I/IH BKJIIOYa€T PEeXHWMbI CTa6I/IJ'II/I3a]_[I/II/I HWJIN OTrpaHHU4Y€HHA TOKa, HAIPAXEHHUA,

MOUIHOCTH
3HayeHHe Hagnucek [TosicHeHue
0 HeT Pe>XMMBbI OTpaHMYeHHUs WJIH CTAaOUIM3aLUU OTK/IIOYEHBI
1 orpaHundyenue | | BKJIIOUeH peXUM OrpaHUYEeHHUs TOKa
2 Crabuansauusal | BkirouyeH pexxuM cTabUIN3ALUU TOKA
F17 R—" 3 Orpanuvyenune U | Bk/lOYeH peXUM OTpaHUYEeHUS HapsDKEHUs
4 Crabunuzanua U | Bkio4yeH pexuM CTabUIN3al MK HanpsKeHus
5 Cra6 1 orp U BkiitoueH peXXUM CTabUIM3alUU TOKa C OrpaHUYeHUeM
HanpsHKeHus
6 Cra6 U orp | Bk/toyeH pexuM  CTAOWUJIM3aLMM  HANpshKeHUs ¢
OrpaHHYeHUEeM TOKa
7 orpaHvyeHde n | BkiiodeH pe:kuM orpaHu4yeHUs1 060pOTOB
8 cTabuansauusa n | BkiloyeH pesxUM CTabUJIM3aLUU CKOPOCTH

dyHkuusa omnpezessieT CKOPOCTb M TOYHOCTb CTAOWJIM3ALUM WM OTPAHUYEHUs MAJIs
F18 | cra6bunusanus | pexxuMos F17<8

0 | MepeHHas | MepieHHas cTabUaM3alMs, BbICOKAsd TOYHOCTD
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1 cpeHss CpeniHad cTabUIn3alys, CpeiHsAsI TOYHOCTh

2 ObICTpast BricTpas cTabuau3anus, HU3Kasg TOYHOCTh

3 ru6Kast BeicTpasg npu OGOJBIIUX OTKJOHEHUSX OT YCTaBKH,
MeJlJIeHHas MPYU MaJIbIX OTKJIOHEHHUSIX

F19

H. npegen U

OnpepensieT MMHAMa/IbHOE 3HaYeHMe HaNpshKeHUsl Ha HarpysKe B peXKMMe CTabUIn3alnuu
Hanpsi>keHus. 3HayeHHe QYHKIIMU He MOXKeT NPeBbICUTh 3HayeHUe GyHKuuM F20

F20

B. npenena U

OnpesesnsieT MaKCMMaslbHOe 3HAayeHUe HaNpsDKeHUs Ha Harpy3ske B peXume
CTabUIM3aLUK HANpsPKeHHs. 3HaYyeHHe QYHKIHUU He MOXET ObITh MeHblle 3HayeHHUs
dyuknuu F19

F21

H. npegeJ |

OnpezensieT MMHMMa/lIbHOE 3HaUYeHHEe TOKA B Harpyske B peXUMe CTaOW/IM3alM{ TOKa.
3HaueHue QYHKIIMU HE MOXET NPEBbICUTh 3HaYeHUe yHKIuu F22

F22

B. pegeu |

OnpenesisieT MakKCMMaJibHOe 3HAaYeHHe TOKAa B Harpy3ke B peXUMe CTAa6UJIM3alUM TOKa.
3HavyeHUe QYHKIIMH HE MOXKET MPEBBICUTh HOMUHA/IbHBINA TOK BBIIPSIMUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs] yHKIuHU F21

F23

TaxoreHepaTtop

CDYHKU,I/IH onpeaesdeT NIOAK/IKYEH JIM TAXO0T€HEPATOp

3HayeHHe Hagnuch ITosicHeHue

COO6I_L[aET crucreMe yhnpaBJIeHHUA 0 HaJIM9YHNHU
TaxoreHepaTtopa. Ha ,ZLPICI'IIIEﬁ BbIBOAWUTCA HHAWKaALlUA
O60pOTOB BaJia IBUTraTeJId

0 BKJIFOYEH

CoobuaeT cucreMe ympaBJeHUs 006 OTCYTCTBUE
TaxoreHepaTtopa. Ha gucnsee oTcyTCTByeT MHAMKALUA
060pOTOB BaJia IBUraTe s

1 OTKJIIOYEH

F24

mV /o6

3asaet BesmynHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA HCIHOJb3YEeTCsS [JJisl pacdyeTa
BeJIMYKMHBI 000POTOB B MUH BaJia JIBUTATeEJIsl U OCJEAYIOINed ee MHAMKAIIMHU Ha AUCILTIee

F25

TOPMOXEHHe

CDYHKU,I/IH olnpeneJdeT CIoco6 TOPMOKEHHUA

0 HET TOPMOXKEHHUE OTCYTCTBYET

JAHaMHUYeCcKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pe3UCTOpa K 06MOTKaM SIKOpsSl B TeueHHe
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs

1 JuHamuyeckoe T

JVMHaMU4ecKoe  TOpPMOXKEeHHe -  MOAKJIIYeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  sdKops);
TOPMOXKeHUe 3aKaHYMBAaeTCsd I0cje  JJOCTHKEeHUs

CKOPOCTH BeJIMYMHBI oTcedkH( F38)

2 AWHaMH4YeCKoe n

F26

Ttopm

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

F28

InoMm g

Onpe,qenﬂeT 3Ha4e€eHHe HOMHWHAJILHOI'O TOKa HKOpHOFI 0OMOTKU 3JIEKTpOABHUIaTeJIdA, IIPpU
IMpEBBINIEHWE KOTOPOTI'0 3allyCKA€TCA MAKCUMAJIbHO-TOKOBAA 3alIUTA OT MEePErpy3Ku

F31

H. IpeaeJs n

Onpe,aem]eT HWXHIOK TpaHULy [AHAlla30Ha PperyjJrupoBaHHUA CKOPOCTH B pPEXHUMaAX
CTaGI/IIII/ISaI_II/II/I CKOpPOCTH

F32

B. IIpeaen

OnpesiesiieT BEPXHIOW TpaHMIy [JUala30oHa pEryJdpoBaHUs CKOPOCTH B pPeEXHMax
CTabUJIM3alMK  CKOPOCTM W MaKCUMa/IbHYK) BeJHMYUHY OOOpOTOB [Jisl pexuMa
orpa"HuyeHusi o6opotoB( F17=7)

F33

HOM. 060POTHI

3a/laeT BeJIMYUMHY HOMHUHAJIBHBIX 060POTOB JBUraTes oT 25 70 6250 06/MuH. PyHKIMA
He BJIMSIET Ha MPOILECC PETYJIMPOBAaHUSA CKOPOCTH; €€ BeJIMYMHA UCI0JIb3YeTCs B KauecTBe
HOMHHaJ/IbHbIX 060p0TOB NHOM J1Jis1 IJIaThl aHAJIOTOBOTO BbIBO/IA

F34

k030 . I1

dynkuusa 3ajaeT 3HauyeHHe Ko3dpPulMeHTa NPONOPLUOHATBHOCTH OOPAaTHOM CBA3U OT
TaxoreHepatopa Kn pana pexuma crabuiausanuu ckopoctu F17=8. Besnunna Kn
yCTaHaBJuBaeTcs B npefesax oT 1 1o 80; yame ucnonb3ywTcd 3HadyeHusd 10..40

F35

k03¢ d. n*n

3a/laeT KBaJ[paTUYHYIO COCTABJIAIIYI0 06paTHOM CBsI3U Mo ckopocTu KkB*(n3-nd)"2, rae
KkB - 3HaveHue F35, n3 - 3aianHas ckopocTy, nd — pakTHYeckass CKOpocTb. [IpuMeHseTcsa
JJI peXxuMa CTabuIM3allUM CKOPOCTH, HauboJlee 1ies1eco06pa3Ho /1J1s HU3KUX 060POTOB
JIBUTaTeJis

F38

n OTCE4YKH

OnpenenisieT BeJIMYMHY 3HaueHUs1 060poToB oTcedykd oT 50 mo 500 o6/MuH, mocie
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JIOCTHKEHHUS] KOTOPbIX 3aKaHYMUBAETCS IIUKJ TopMoKeHusI ( npu F25=2 uau F25=4)

QOyHKIMSA BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”

3HayeHHe Hagnuch ITosicHeHue
F92 | koHTpoOJb a3
0 BKJI 3alyTa BKJIOYEeHa
1 OTKJI 3alyTa OTKJII04YeHa
BriitoyaeT WM OTKJ/IIOYAaeT 3alluTy OT IMOTEPU IMOoJisd BO30OYXKJAeHUs. TOJIbKO A
BBINPSIMUTEJISI MUTAHUS 0OMOTKH SIKOPS
F93 | 3amura Bo36. | 3HayeHHUe Hagnuch
0 BKJI 3aluyTa BKIOYEeHa
1 OTKJI 3alyTa OTKJ/II04YeHa
OnpenesisieT cioco6 U3MepeHHUs] TOKA 0OMOTKH siKops I
3HayeHHe Hagnuch [TosicHeHue
0 ——— :’I'OK 06MOTl§I/I "HKOpH paBe:i NoJIyCYyMMe HU3MepeHUui
IJII0COBOro” M "MHUHYcoBOro” JaT4yuKoB g = (I+ ul-)/2
F94 | HsmepeHue | 1 p— Tok 06MOTKU SIKOpSI paBeH IOKa3aHHUSAM TIJIHOCOBOro”
JaTtyuka Ia=I+
2 J— Tok 06MOTKH SIKOPSI paBeH NMOKAa3aHUSAM "MUHYCOBOTr0”
Jatyvka Iag=1-
3 HeT Tok 06MOTKHM sIKOpsI paBeH HyJIto, I =0
BruitoyaeT WM OTKJ/IIOYAET 3alUTY OT MOTEePH W3MePEeHUs HaANpPSKeHUS 0OMOTKHU sIKOPS
Us
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3amuTa BKAKYeHa
1 OTKJI 3alyTa OTKJ/II04YeHa
OyHKIMA HacTpauBaeT WKW OTKJKYaeT 3alllUTy OT IMOTEepPH H3MepeHHs 0060pOTOB
JaBurateJisi( 06pbIB TaXoreHepaTopa).
3HayeHHe Hagnuch [TosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>15% nocJie OKOHYaHHUS IIJIABHOTO NMyCKa
F96 3amuTan
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1puU
Uzazn>25% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
2 359 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>35% nocJie OKOHYaHHUS IJIABHOTO MMyCKa
3 OTKJI 3aluyTa OTKJ/II04YeHa
F97 | masmbiii xon OrpaHuYyUBaeT YCKOpEHUE, PETYyJUPYET MJIABHOCTb HM3MEHEHMUs CKOPOCTHU BpalleHUS OT
HeorpanudeHHoro( F97=0) no ouens mesyieHHoro(F97=10)
[lossicHeHUe
3HavyeHUs] BCeX IMPOrpaMMHpPyeMbIX OGYHKIMHA He
H3MEHSIeTCA
Bce  mnporpamMmmupyemble  QyHKIUHU NPUHUMAKOT
3aBO/ICKHE 3HaYeHHs. JTU 3HAUYEHHUs PaBHbI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
F98 | 3aBop. HacTp. 3HaYyeHHe 3Ha4yeHue
F1 0 F25 0
F2 1 F26 3 cek
F3 0 F28 [HOM 51
F4 1 F29 2A
F5 2 F30 220B
F6 3 F31 0
F11 5 F32 2000
F12 3 F33 3000
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F15 0 F34 20
Fl16 100 F35 1

F17 1 F38 120
F18 1 F92 0

F19 0 F93 0

F20 UHOM 4 F94 0

F21 0 F95 0

F22 Inom g Fo6 0

F23 1 F97 2

F24 60

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JIUCILJIEE JaHHbIE /1J1s BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3azjarouiero curHasa, Hampumep, U3=50%,

U3=40B, 13 =66 A.

[IporpammupoBaHue | F2 - curnan ymp.

1-a ctpoka Kopg dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,

2-51 CTpOKa 3Ha4YeHHe PYHKLMHU U KPAaTKOe MOsiICHEHHE

1-5 cTpoka BesimumHa 3a/jal011ero CUrHaua

2-1 cTpoka BesMyKMHa TOKa Harpy3kM M BbIXOJHOTO HalpsiKeHHUS,
TeMIepaTypy paguaropa, Hanpumep, [=45 A, U=100 B, Tp=45 C.

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

Pa6oTa OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepUOJUYEeCKH MEHSIOTCH.
YTo6Bpl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTb (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPABHOCTHU U CNIOCOGHI UX YCTPAHEHUsA
Bo3MokHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs IpUBeieHbl B TabsuLe 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanuce Ha IlosicHeHue
N Ommo6kKu A
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4MHaA JdencTtBus
HanpsikeHue Ha mpeo6pa3oBaTesib | YOeIUThCs B MMOJIKJIIOYEHU
o He oJaHo HanpsXeHus, NpPaBUJIbHOCTHU
Om?2 HeT CUJIOBOU ceTHu!
MOJIKJIFDYEH U
C/JIMIIKOM HU3KOE HallpshKeHUue Y6enuThcs, 4TO HAMpsiXKeHHeEe B CETU
6oJblie 100 B
BHyTpeHHsIs1 HEUCIPAaBHOCTh OTnpaBUTb B PEMOHT
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Bo BpeMsi pa6oThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTaHUSA

CUCTEMbl  yNOpaBJieHUs  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelllee TMOBeJleHUE
Om3 Hal'[an;(;l(g(?:HH' npeo6pa3oBaTeJis onpeaesseTcs 3HadeHrueM ¢yHKnuu F3. Ecan F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To npeobpasoBaTesib BOHJIET B pexxuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHabl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpoyucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
[Ipeo6pa3oBaTesib pa3MellleH B | YOeUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM WM | OKpYXKalollero BO3/1yxa He
»KapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
Ow?7 KopoTkoe Mex($a3HOro KOPOTKOTO
H 3aMbiKaHUe! 3aMbIKaHUS M 3aMbIKaHUSI HAa 3eMJIKO
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
ow10 Meperpyaka npeobpa3oBaTeJist WU Ha BaJly ABUraTe/lsl, OTCTPOUTD
3JIEKTPOABUraTesNsl B TedyeHHUe | 3alUTy JBuraress pyHkuuei F28
JJINTEJNbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[ToBpexeHue neneit | [IpoBepuTh UCIPABHOCTH Lienel
H BO30YK/IeHHUsI BO30YKJIeHUs
Om11l BOB;;):::::I/IH HeBepHoe nporpaMMupoBaHue | OTKOpPEKTUPOBATh 3HAYEHUS
HaCTpOEK bYHKIMH, OTBEYAIOIIUX 32 3TY
3amuty - F93,F19 u F21
OpuH M3  JJaTYMKOB  TOKa | YCTAaHOBHUTH 3HaUeHUs QYHKIUU
HeWclpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Om 12 Hencrpasen pasza 6oJibllle JPYroro HEWCIPaBHbIN JaTYUK, HACTPOUTD
JaT4YHK ToKa Isa
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTb ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUH,
Om 13 HeT u3MmepeHust Us | usmepenusa Ua MPOBEPUTH Pa3beM B ILJIATE
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HET U3MepeHHs n MPOBEPUTH Pa3beM B ILJIaTE

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3Mo:xHasg npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTeJb

ynpaBJIeHHUS;

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yOeInuThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3anporpaMMHpoBaHa

[IpocMoTpeTh 3HayeHUe QYHKIHUU
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¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTrHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0

Bo3MoxHasg npu4YMHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MNOAKJ/IDYEHHE

1[enel ynpasJeHus

HeBepHO ycTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOp MCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEUCIPaBHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXEeHHWd HET

Bo3MoxHasg npuYnHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JeiicTBusa

He n1nopmaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTth aBTOMaT QF2,
NPOBEPUTh HaIHW4YMe HaNpsSKEeHUs
220 B Ha koHTaKTax aBTomMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

[Ipu paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HEeCBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W IpOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I nogade HallpAXXe€HHUdAd  Ha

npeo6pasoBaTesib Ha Harpyske

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

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/INYEHUA HArPY3KHU

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh 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 kaxxab1ii [Ipeo6pasoBaTeib HAHOCATCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

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

[') cTeneHb 3alIUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.

12 YnakoBKa npeo6pa3oBaTeJis

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsHHbIN
ALIUK.

13 TpaHcnnopTHpOBaHMe U XpaHEeHUEe

13.1 lIpeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKAaxX WJIU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

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

Bo3zyx B oMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TPC-PB-460-220-A.....c oot e e e e e 1 mT
PYKOBOZCTBO MO 3KCIIYATALMHU .veernreeernrreernnreerseeennnee 1T
| = T0d 1 (0] o WP 1wt
30§01 0 O 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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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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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, KT
TPC-PB-230-A-220-40-13 480 516 546 720 680 194 Bositel M10 28
TPC-PB-230-A-220-80-13 480 516 546 720 680 194 Bositel M10 30

TPC-PB-230-A-220-125-13 | 560 602 638 840 790 194 Bosatel M12 39
TPC-PB-230-A-220-160-13 | 560 602 638 840 790 194 Bostel M12 42
TPC-PB-230-A-220-200-13 | 560 602 638 840 790 194 Bostel M12 44
TPC-PB-230-A-220-250-22 | 660 702 738 940 890 222 BoJsiTel M12 60
TPC-PB-230-A-220-315-22 | 660 702 738 940 890 222 BosTel M12 64
TPC-PB-230-A-220-400-22 | 760 802 838 | 1000 950 222 Bostel M12 68
TPC-PB-230-A-220-500-35 | 760 802 838 | 1000 950 222 Bostel M12 72
TPC-PB-230-A-220-630-35* | 760 802 838 | 1300 | 1250 | 282 Bosatel M12 85
TPC-PB-230-A-220-800-50* | 760 802 838 | 1300 | 1250 | 282 BosiTbl M12 94
TPC-PB-230-A-220-1000-50 HanosibHbii mikad 1600x800x400 125
TPC-PB-230-A-220-1250-50 HanosibHbii mikad 1800x800x400 152
TPC-PB-230-A-220-1600-50 HanosibHbi# mkadp 1800x800x400 160

TPC-PB-230-A-220-2000-50 110 3aMpocy
TPC-PB-230-A-220-2500-50 110 3aMpoCy
TPC-PB-230-A-220-3200-50 10 3aMpoCy

* MOXXeT OBbITh U3roToBJIeH B mmKady 1320x800x300 MM P31
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