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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, MMeHyeMoro fajee no Tekcty “TPC-PB-460-220", “npeobpa3oBaTesib’ WU
“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 - Texuuyeckue xapaktepucTuku TPC-PB-460-220

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 Her
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




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

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

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 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HAYEHMUS

WHMKATOP IpPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3UcTOp | YnpaBJieHUe BbIXOHBIM HaNPSP)KEHUEM B pyYHOM PeXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “IIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSATb ee

Knonka “®”
3HaAYEeHMUsl.
HOI Jisl yBeJIMYeHHUs 3HaYeHHUs MPOrpaMMHUPYEMO BeJTUYHUHbBI
KHomnka “>" eqnye 3Haye orpa eMOM Be
KHomnka “<” Jl/11 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 Ha3znayeHue KJeMM KJIeMMHbIX Kosonok XT1-XT4, X1, X4 npuBejieHO B Tabsuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI

XT1 1 A ®a3za A nuraroniey cetu
XT1 2 B ®a3za B nuTaronieit cetu
XT1 3 C ®a3za C nuTarouen ceTn

XT2 1 +Us Jisi coeHeHUs ¢ 06MOTKOM sikopsi( Beixoa “mutoc”)

XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikops( Beixon “mMmunyc”)

XT3 1 +UB Jlnst coenHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 2 -UB Jlnsi coeiHeHMsI C 06MOTKOM Bo36yxaeHus( Boixona “Munyc”)
XT4 1 Tr+ 1 NoK/II0YeHUd TaxoreHepaTopa

XT4 2 TI- [ noK/I0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsxenue 3 B 1151 oAK/II04eHNS BHEIIHETO TIepeMeHHOTr 0

pesucTopa

X1 2 Uynp | [l nojgayu aHasorosoro curdaza 0.10 B

X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO

nepeMeHHOro pe3ucTopa
X1 5 AGND | O6uiuii /11 aHAJIOTOBOT'0 CUTHAJIA YIIPABJIEHUS
X1 6 Ay Jl1d mojga4y cCUrHasia AMCTaHMOHHOIO YIIpaBJIeHUs
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X1 7 GND O6mun
HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-ro NporpaMMupyeMoro
X4 1 HP P1 peste
X4 2 Oiﬂrﬁ 06Ul KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMuUpyeMoro
peJse
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-T'0 IPOrpaMMUpPyeMOro
peJse
X4 5 O6muit | OGLMNA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYTBIM KOHTAKT 2-I0 IPOrpaMMHUpPyeMOro
peJse
X4 v HP P3 HopMasibHO-pa3OMKHYTBIA KOHTAKT 3-T0 IPOrpaMMUpPyeMOro
peJse
X4 3 O6muit | O6LMH KOHTAKT 3-TO IPOTPaMMUPYEMOTO peJie
P3
X4 9 H3 P3 HopMa/ibHO-3aMKHYTBIM KOHTAKT 3-I0 IPOrpaMMHUpPyeMOro
peJse

Pese 3, pasMellleHHOe Ha IJlaTe yNpaBJeHUs BBIIPAMHUTEJsSI OOMOTKM BO30YXKJeHus,
3a/leMiICTBOBAHO /15 [10JJa4U CUTHaJIa 6JIOKUPOBKHU NIPU NOTepe M0Jis BO30YKeHHUs.

3.5 Br160p cnoco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KoJsiofku X1, 03HavyaroT koMaHay “Cton”.

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

3.6 Br16op 3azato11ero curyuasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsi»KeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) kHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAET 3HAUYeHHE
3a/lal0lero CUrHaJsia, a HaKaTHUe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOeHHbIM INepeMeHHBbIM pe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” U “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasia.

JUIT  AUCTAaHIIMOHHOTO VIpaBJeHWs B KadyecTBe VIPABJSAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) cranpapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHaM0roBbid curHad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CuUrHajga OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
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Ha JUCIlJIee B MPOLeHTaX OT MAaKCHMaJIbHOTO, BOJIbTAX WU aMnepax, Hanpumep Usz=70%, U3=50
B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HJM BCIOMOraTe/bHOIO
HanpsbKeHUs  ompejiesisieTcsd  3HayeHUeM  QYHKLUMKM  HOBTOpPHOro  BkjYeHus  F3,
yCTaHaBJIMBAEMOT0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsHDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YypoOBeHb, ecad O6oJibllle JBYX CEKyHJ] - TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesib NepexoAUT B pexxuM “PadoTa”.

Eciu F3=1, To aBTOMaTHhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpshKeHUs JJIWIICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHAUIMPYeTCcs cooblieHre 06 omunbke. B Takom nosoxenuu [IpeobpasoBartesib 3a6/I0KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YToObI ero pa36JIOKMPOBaATh, HY»KHO MMoJaTh KoMaHAy “Ctomn”,
nocJie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUU 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 IPOrpaMMUPYEMOro peJie

Ha kieMMHy10 KoJ104KY X4 MaThl ypaBJeHUsI BbIIPSAMUTEJSI 0OMOTKHU SIKOPSI BbIBE/IEHbI
KOHTAKThl IPOrpaMMHUpyeMbIX pesie. B 3aBucuMocTu oT 3HaueHUs GyHKUUM F4-F6( cM. nyHKT
7) peJsie MOTYT ObITb HEAKTUBHBIMU WJIK BBINOJHATH QYHKIMIO CUTHAIM3aTOpa CJAEeAYIOIINX
COOBITUH:

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

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTeib HAXOAUTCS B pexxuMe “ABapus”.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

Pene 3, pasMellleHHOe Ha MJaTe YINpaBJieHHS BBINPSIMUTENSI OOMOTKU BO30YXK/JAEHUS,
3a/1eMICTBOBAHO JJ15 [10JJa4yM CUTHaJIa 6JIOKMPOBKHU NPU MOTEPHU 110Jis1 BO3OY K eHHS.
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3.9 I1J1aBHBINU IYCK U OCTAHOB

[lpuMeHeHUe QYHKUUK MJIaBHOTO MyCKAa W BBIKJIIOYEHUS MO3BOJISIOT MPeJOTBPATUTH
CKAUYKU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKxkKe
YMEHBbIIUThb MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MycKa U BbIKJIIOYEHUS 33jlal0TCS B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nmyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 H1>KHUY ¥ BepXHUU IIpeJieJibl DeryJMPOBaHUSA

HmwxHUM U BepxXHUH mpefesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCUMaJIbHOMY 3HA4YEHHUI0 YINPaBJSAIIIEr0 CUrHa/MA. YCTAaHOBKA 3TUX 3HAYEHUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl JHalla30Ha, B KOTOPOM Oy/eT BECTUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJJbHOro. Ec/iM yCTaHOBUThH 3HaueHUE [AJIS1 HUXKHEro
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HyJis 10 MaKCHMaJIbHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

3a/laHre 3HAaYEeHUW HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jiisi $a30BOro MeTo/a
OCYyIlIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 Pex<uM orpaHUYeHUA TOKA

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasg GYHKIMSA N03BOJISAET
TOYHO OrpaHHUYMUBATHb IMYyCKOBble TOKM Ha YpOBHe He 0o0Jiblle HOMHHAJbHOIO, TEM CaMbIM
usberaTb cpabaTbhiBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUUs
BKJIIOYaeTCd M OTKJIYaeTcad IporpaMMHUpoBaHuMeM ycraBku F17=1, a BeJIMYMHA
MaKCUMaJIbHOTO TOKa 3a/aeTcs ycTtaBkor F22( cM. myHKT 7).

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKeT paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwpllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, UYTOObI NOJJEPKUBATb TOK OOMOTKM $SIKOpSA Ha 3aJjaHHOM ypoBHe. To4yHOCTb
cTabuan3anuy Toka — 2% OT HOMMHA/IBHOI'O TOKA PeryJsTopa, BpeMs cTabuJu3aly TOKa NpU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A. PyHKUUA BK/IOYAETCAd U OTK/IOYAETCHd NPOrpaMMUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiMYMHA MHHHUMaJIbHOTO W MaKCHMaJIbHOTO TOKa 3ajaeTcs yctaBkamMu F21 u F22(
CM. IyHKT 7).

3.13 PexxuM orpaHyvyeHUd HaNpSAXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpsHKeHHs, B KOTOPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT YINpabJsdollee BO3JeHCTBHe HAa TUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33JlaHHOe
3HadyeHHe. PyHKLIMA BKJ/IOYAETCHA U OTKJ/YaeTCs NporpaMMUpoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Hanpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabUAM3alMU HANPSKEeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM

CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOObI NMOAJEP>KUBATh HANPSHKEHUE HA 0OMOTKe SIKOPSl Ha 3aJaHHOM ypOBHE.
ToyHOCTh cTabuaM3aLUM HanpsKeHUs - 2% OT HOMMHAJIBHOTO HAIps)KeHUsl CeTH, BpeMs
CcTabuaM3alMd NpPU CKauKe ceTeBOro HampsbkeHusa Ha 10 % - 2.3 cek. CurHajn safaHus
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oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/OYAETCS
nporpaMMUpoBaHueM ycTaBku F17=4, a BeJMYMHA MHHHMaJbHOTO W MaKCHMaJbHOTO
HanpspKeHUM 3ajjaetcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 Pexxum CTa6I/IJII/IBagI/II/I TOKA C OrpaHHUYEHHUEM HANIPAKEHHNA
HpeO6pa3OBaTeJIb MOXKEeT pa60TaTb B pexnume CTa6I/IJH/I38LU/II/I TOKa C OAHOBPEMEHHbLIM

OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUsS aBTOMAaTU4YECKU H3MEeHseT
ynpaBJisiioliilee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXKUBAThb TOK
0OMOTKM SIKOpSl Ha 3aJJaHHOM YpOBHEe, OJHOBPEMEHHO C 3TUM He [ONyCKas MpeBbILIeHUs
YCTAaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIepax, Hanpumep I3 = 27 A.
dyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOTO TOKa 3ajaercd ycraBkamMu F21 u F22, mMakcuMasibHasd
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

3.16 PexxyM cTabUIM3AIMY HAIPSKEHUS C OTPAaHUYeHHUEeM TOKa

[Ipeo6pa3oBaTesb MoOXeT paboTaTb B peXHUMe CTAaOW/IM3AaLMM HANpPsDHKEHUA C
O/ZIHOBPEMEHHBIM OrpaHUYEHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATHU4YeCKH
M3MeHseT ynpasJisiolliee BO3/JeiCTBMe Ha TUPUCTOPbl TAaKMM 06pa3oM, 4YTOOBI MO/ JJep>KUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He J0IycKas
npeBbIlIEHHS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIHMA BKJIKOYAETCA U OTKJOYAETCS NporpaMMuUpoBaHveM ycTaBku F17=6, BesanuuHa
MUHHMaJbHOTO M MaKCUMaJIbHOIO HalpshKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYKMHA ToKa — QyHKIMel F22( cM. nyHKT 7).

3.17 PexuM orpaHUYeHUA CKOPOCTHU

[Ipeo6pa3oBaTesib MOXKeT paboTaTb B peXHMe OrpaHUYeHHUs CKOPOCTH, B KOTOPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiiollee BO3JeUCTBUE HAa THUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpalleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HaueHUue. DyHKIus
BKJIIOYAETCA Y OTKJ/II0YaeTcs NporpaMMUpoBaHueM ycTaBkU F17=7, a BeJIMuMHA MaKCMMaJIbHON
CKOPOCTH 3aZiaeTcs ycTraBkor F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aIuU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMM 06paTHOM CBSA3M OT TaxOreHepaTopa, YCTAaHOBJIEHHOIO Ha Bas ABurartessd. CUrHaul
3a/laHMS Ha AucCIliee 0TOOpaXkaeTcss B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxxHui
Y BEPXHUU NpeJies peryJIUpoBKU 060poTOB 3agaeTcsd GyHkuuamMU F31 u F32( cMm. nyHKT 7).

Jl/1s1 TpaBUJIbHOM paboThl U UHAWKALIUY B peXKMMaX CTabUIN3alid CKOPOCTH HEOOXOJUMO
aKTUBHPOBATh HMHJWKALMI OOOpPOTOB Ha JHUCILJee, JJI1 4ero HYXKHO YCTAaHOBUTb 3HayeHUe
F23=0, a Tak e ¢yHKuued F24 ycTaHOBUTb KOpPpEKTHOe 3HauyeHHe 4Yuciaa MB/o06,
COOTBETCTBYIOLIlee KOHKPETHOMY TaxoreHepaTopy.

PexxuM cTabuinM3aliud CKOpOCTHM BkJo4aeTca  ¢yHkuueil F17( Hy»XHO yCTaHOBUTb
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjasTop u3MepsieT CHTHajJ OOPATHOM CBS3W MO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBaeT C 3aZlaHHEM; NIPU 3TOM BeJIMYMHA YIIPaBJISAIOILETO
BO3/JIeCTBUS Ha TUPHUCTOPbI BBIYMCIAETCS KaK pasHULA MeXAy 3aJaHHOM M (paKTHUUeCcKOH
CKOPOCTbIO( BEJIMYMHA PacCcOrJlacOBaHUs], YMHOXKEHHasl Ha NPONOPLUOHAIbHbIN KO3PPULIMEHT
Kn. Y3 sToro npuHnumna ciaefyet, 4To paKkTH4ecKass CKOPOCTb Oy/eT BCerja HEMHOIO MeHble
3a/laHHOM, MIOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS HE MOXKET ObITh PAaBHOU HY.IIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcs B npegenax ot 1 fo 80,
3aBojickasg ycraBka paBHa 20. Yem 6Gosbuie koadpduuueHT Km, TeM cTabujbHee CKOpPOCTb
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BpallleHUsI M JKecTye MeXaHWYyecKass XapaKTepUCTHUKA 3JieKkTpoaBuratend. Ilpu Kn=1
CTabU/IM3aIMsI  CKOPOCTH MPAKTHUYECKH OTCYTCTBYeT, MeXaHWYecKas XapaKTepUCTHKa
MaKCHUMaJibHO Msirkasg. HaubGosiee yacTo ucnosib3yoT ko3dpounuent Kn B guanasone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNOJIb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Tak ke /1 pexxrMa CTabU/IM3alMU CKOPOCTU UMeeTcs HacTpoiika F35 - kBaAgpaTH4YHbIN
k03¢ dunueHT n*n. JleiicTBue 3Toro koadppuieHTa aHajaorudHo F34, Ho ¢ pa3HULEN, YTO 3TOT
K03$PULMEHT YYUTbIBAETCS B 00PAaTHOM CBSA3U KBaApaTU4HO. [Ipy HeGOJIbIION pa3HULe MEXAY
33JlaHHON U (AKTUYECKUMH CKOPOCTSIMM 3Ta COCTABJSAWINASA HeBeJHKa, HO MPHU MPOCaJKe
CKOPOCTU KBaJipaTHU4yHas cocTaBJjsomasa F35*(n3-nd)”*2 pe3ko yBeJUYHBAETCI U J06aBJjsSET
CcTabuaM3upyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/ieco06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.

BaxHo! [lpu cTabunnsauuud CKOPOCTU BO3/JeHMCTBUE HJAET TOJbKO Ha BBINPSIMUTENb
yOpaBJieHUs Lenbl fAKOpda. IJTO HYXHO YYUTbIBAaTb MpPU peaju3alUy [JBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK IPU HeOOXOAMMOCTH CTAaOUJIM3aLMd CKOPOCTH BhbIllIe
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOppPEKTHUpYeT aBTOMAaTHYeCKU HalpshKeHHe U TOK BO36YXKJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIK OT BHELIHEro KOHTPOoJIJIepa.

3.19 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIN3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHHYeHUs1) 3aJlaHHbIX BeJU4YUH. [y aToro umeetcs pyHkuusa F18, koTopas geiicTByeT Ajs
pexxumoB F17<8( kpoMe pexxuMa cTabuau3anuu ckopocTH). PyHkuus F18 MoxeT npuHUMATh
3HAYEHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAaOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTaOUJIU3aLUU
HanpsKeHUs Ui Toka - 1% OoT HOMUHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs MU Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMpPU 3TOM
JlOCTUTaeTcsl CpesiHsAsl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs1 CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCThb CTabUIM3ALMU WM OTPaHHUYEeHHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuaM3alMu HU3Kasg. TOYHOCTb CTAOWJIM3alUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTAabMJMU3alMU NPU CKayKe CeTeBOr0 HaMpsDKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasg. CkopoCcTb CTabWJIM3aLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM U 6oJiee MeJileHHass MO Mepe NPHUOJIMKEHUs
CTabUIM3UPYEeMOM BeJITMYHHBI K 3a/JaHUIO.

3.20 TopMoxkeHHe ABUTATE]IS
Topmoxkenue aBurartens 3azaetca ¢yHkuusamu F25, F26 u F38. /[laa 6osiee 6bicTporo

TOPMOXXEHHUSI HEe0OXOJMMO YCTaHaB/JIMBaTb MMHHMMaJlbHOe 3HauyeHUWe BpeMeHU GyHKuuu F12
IJIABHOTO OCTaHOBA. JJJIMTe/IbHOCTb TOPMOKeHUsI orpaHuyeHa 25-30 ceKyH/ BO BCeX pexUMax.

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

- F25=0 - HeT TOpMO>KeHHUs, BaJl ABUTaTe/b OCTAaHABJIUBAETCS CBOOOAHBIM BbIOEIOM;

- F25=1 - fjuHaMuyeckoe TopMOKeHHEe B QYHKLMU BPEMEHHU, TO €CTh yTEM MO KIIOYEHUS
06ecTOYeHHON OOMOTKM $SIKOPS K TOPMO3HOMY pe3UCTOPYy B TeuyeHHe BpeMeHH TTopwm,
onpefessieMoro sHadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpoCTb BpalleHUs1 He KOHTPOJIUPYeTCs.
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TopMo3HO# pe3ucTop MOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
pPE3UCTOP U CUJIOBOM KOHTAKTOpP B KOMILJIEKT TOCTaBKU He BXOJAT, MNPHUOOpeTarTCs
NOoTpebuTe/NeM CaMOCTOsITeNbHO. /[JIT KOMMYTallMd CHJIOBOTO KOHTAaKTOpa 3a/elCcTByeTcs
KOHTAKThl IPOrpaMMUpPyeMbIX peJie Ha MJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHUs GyHKIUM F4, paBHoe 4.

[lo ucreyenuve BpeMeHH TTOpM HanpsrkeHHe KOHTAKTbl IPOTrpaMMHUPYEMBIX peJie
nepeKU/bIBalOTCs, CUJI0OBOM KOHTAKTOP OTKJ/OYaeT TOPMO3HOW PEe3UCTOP OT OOMOTKHU SKOPS U
JAUHaMUYeCKoe TOpMOXKeHHEe MpeKpaliaeTcs.

- F25=2 - nuHaMu4yecKoe TOpMOXKeHHEe B PYHKIUU CKOPOCTHU, TO €CTb My TeM MOAKII0YEHUS
06ecTOYEeHHON O0OMOTKH SIKOPSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJia [0 CUTHAJ/Iy OT TaxoreHepaTopa. TOpMO3HOW Pe3UCTOP MOAKIKYAETCS 3a CUET
KOMMYTAallUH CHUJIOBOTO KOHTAKTOpa. TOpPMO3HOUM pe3nucTop U CUIOBOM KOHTAKTOP B KOMILJIEKT
NOCTAaBKU He BXOJST, MPUOOPETAITCS MOTPeObUTe/eM CaMOCTOSITeNbHO. [lJI1 KOMMYyTaluu
CUJIOBOTO KOHTAKTOpA 33/IelCTBYeTC KOHTAKThl MPOTrpaMMHUPYeMbIX peJie Ha IJiaTe
yIpaBJieHHs, [IJIsl 4yero TpebyeTcsl yCTaHOBUTDb 3HaYeHUs1 pyHkuuit F4, paBHoe 4.

[Tocne OCTKEHUSI CKOPOCTU BpallleHUsI BeJIMYMHbBI N OTCEYKH, onpeiesisieMol QyHKIHen
F38, KOHTaKTbl NMPOrpaMMHUPYEMBbIX peJsie MepPeKUAbIBAIOTCS, CUJI0BOM KOHTAKTOpP OTKJ/OYaeT
TOPMO3HOM Pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMUYECKOe TOPMOXKeHHe MpeKpalaeTcsl.

3.21 [11aBHOCTb U3MEHEeHUd CKOPOCTH BpallleHUd
B MeHwo umeetcsa ¢yHknusa F97, ¢ noMolb0o KOTOPOU MOXXHO pPeryJiMpoBaTh MJIABHOCTh

W3MEHEHUsI CKOPOCTH BpallleHHs, YTO ObIBAET HEOOXOAMMO JJisl NpeJoTBpallleHHus] PhIBKOB U
neperpysku aBuraressa. PyHKIUsA NMpUHUMAET 3Ha4eHUs OT Hy s A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATe/IsI IPU PE3KOM U3MEHEHUU CUTHAJa YIpaBJeHUs WU
Harpyskd, 3alllMIaeT ABUTaTesJb OT Pe3KOro Habopa CKOPOCTH, HAaNpUMep, MPU OMMNOOYHBIX
JIEUCTBUSIX OTlepaTopa, NpeJ0TBpallaeT yXo PErYasTOpa B 3alIUTY OT MEPErPy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHHe He orpaHuuyuBaetcs, 10 -
MaKCMMaJIbHO MejJJieHHOe H3MeHeHue. Hy)XHO y4YMTBIBATb, YTO NPHU GOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCs CKOPOCTh peaKIMM Ha HabpoC Harpyskd B peXUMeE
CTabUJIM3AIMA CKOPOCTH, YTO MOXKET OBbITh HEXXeJIaTeJbHO, TI03TOMYy He CJiefiyeT BhICTABJSTH
He0OO0CHOBAHHO 6OJIbIIIME 3HAYEHHUS 3TOU QYHKIHUU.

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

NaMATH KOTOPOM 3HauyeHUs paBHOro 1, Bce nosib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAIOTCSA 3aBO/ICKHe 3HaYeHUs1 QYyHKIUH.

3.23 3aIuThI

B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3amMTa OT KOPOTKOTrO 3aMbIKaHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alllUTa peanu3yeTcs
NyTeM OBICTPON 06pPabOTKU MHUKPOIMPOIECCOPOM CHUTHAJIOB, MOCTYMAKIIUX OT AATYHKOB TOKA.
[Ipu mpeBbIlIeHUM MTHOBEHHOTO0 TOKa 3HayeHUs 3*[HOM MPOUCXOAUT CHATHUE YHPaBJSAIOLIMX
HMMIYJIbCOB C THPUCTOPOB, A HA AHCIlJIee OTOOPAKAETCSI COOTBETCTBYIOIEE COOBIIEHUE.

B) 3ammTa OT mneperpysku 3JeKTpPOJBUraTesisl MpeJHa3HAauyeHa /[Jil COXpaHeHHUs
paboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI U THPUCTOPOB B CJIyyae MpeBbILIEHUS TOKA HOMUHAJIbHOTO
3HayeHHUs. 3allluTa yCTaHABJMBaeTCs MporpaMmupoBaHueM QpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJISIETCSI HOMMHAJIbHOE 3HauyeHWe TOKa SIKOpsA W BO30OYXK/JeHHUs
asekTpoaBuraresid. Ilo ymosyaHuio 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
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npeo6pasoBaTessi( cM. MyHKT. 7) MuKpomnpoueccop HenpepblBHO U3MepsieT TOK HarpyskKu U
HaKaIlJIUBAaeT 3HayeHHe BPeMs-TOKOBOI'O HHTerpaja M CpPaBHUBAET €ero C YCTaBKOW, MpHU
NpeBbILIEHUH KOTOPOM CHHMMAaeT WMITYJbChbl YNpPaBJeHUS C THPUCTOPOB M OTOOpakaeT Ha
Jucmiiee coobuieHre. Pabota mpeo6pas3oBaTesiss OJIOKUPYETCS HAa 3 MUHYTHI, NOCJAE Yero OH
nepexoAuT pexuM “'0TOBHOCTBL” ecsv mojiaHa komaHza “Cton”.

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

B) 3amwuTa oT meperpeBa pajuaTopa 0ob6ecneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO OINpalluMBaeTcd MHUKpomnpoueccopoM. IlpegenbHas
TeMmnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpasoBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U IIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, ec/iv NojaHa
koMmaHga “Cron”.

[) KOHTpOJIb HaNpPSPKEHHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaTbIBaeT B Cy4ae OTCYTCTBUS OJJHOW WJIM HECKOJIbKUX $a3 WM B CAydae HUX
“cniunanusa”’. 3aliMTa MOXKET ObITh BKJIIOYEHA WM OTKJIIOYEeHa IMyTeM NpOrpaMMHUpPOBaHUS
¢yukuu FO92( cM. nyHKT 7).

Jl) 3awyra OT HeAONyCTMMO HHU3KOTO IO0JI BO30yXAeHHd. BeimpsaMuTesb 0OMOTKHU
BO30YK/JeHUsl UMeeT BO3MOXHOCTb HAaCTPOMKH 3allUThl OT NMOTEPU MNOJIA BO3OYXKJAeHHUH, A
yero npegHa3HavyeHbl pyHkuuu F19, F21 u F93.

A) 3amyTa No BeJMYMHE HANpsKeHUs Bo30yxAeHHd. Ecau HanpsbkeHuMe Ha BbIXOJe
BBINPSIMUTEJIS MUTAaHUSA OOMOTKHU BO30YXJAeHUs MeHblie Ha 20% MHHUMa/IbHOrO 3HAYEHUS,
ycTaHaBaMBaeMoro ¢yHkuued F19, cpabaTbiBaeT pesie Ha IJaTe YIpaBJeHUS U CBOUM
Pa3MbIKAOIUM KOHTAKTOM OJIOKUPYET PaboTy BbINPSIMUTESI 0OMOTKHU SIKOPS;

B) 3amuTa no BeJiMyMHe TOKa BO30Yy»xAeHUs. Ec/iM BBIXOHOU TOK BBINIPSMUTEJISA MUTAHUSA
0OMOTKHM BO30yxAeHUsA MeHblle Ha 20%, yeM MHUHHMMaJbHOe 3HA4yeHWs, yCTaHaBJIMBaeMoe
¢yHkuuel F21, cpabaTbiBaeT peJie Ha MJaTe yIpaBJeHUs1 U CBOMM Pa3MbIKAIOIIMM KOHTAaKTOM
6JI0KHMpYeT paboTy BbIPSIMHUTEJISI 0OMOTKH SIKOPSI;

Y BBIIpAMUTE/IA NUTAHUA OOMOTKU skops ecTb ¢yHkuus F93, ¢ nmomoiubio KOTOpoi
MO>HO OTKJIOYMTb WM BKJIKYUTD 3alUTy OT NOTepH noJid Bo30yxeHud. [Ipu F93=1 3amura
OTKJ/IIOYEHA, BBIIPSIMUTEJb NUTAaHUSA OOMOTKM SKOpS He pearupyeT Ha cpabaTblBaHUe
6JI0KMPOBOYHOTO peJie BbINPSIMUTEJISI NIUTAaHUSA 0OMOTKH BO30YK/I€HUSI.

E) 3amuTa oT HeHCIIpaBHOCTH JaTuYMKa TOKa. B ycTpoicTBe /11 u3MepeHUs TOKa 0OMOTKHU
SIKOpsS MCIOJIb3yeTCs JBa JaTuMKa TOKa, “MJCOoBOM” W “MuHycoBoi”. Cnoco6 u3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa W3MepeHUH ABYX AaT4ukoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu oJUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblgaeTcs owMb6ka 12, cMrHaJM3UpYOLiasi O HEMCIPABHOCTHU JAaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[Toce 3TOro MOXKHO YCTaHOBHUTb:

F94=1 - Ia = | muroc;

F94=2 - 4 = | Munyc;

F94=3-1a=0;

YcraHaBivBasa 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJile/INTb HEUCNPABHBIU JaTUYUK
WM OTpPeryJuMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
peXyM NpU HEHCIIPAaBHOCTH 060UX AAaTYUKOB TOKa.
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2K) 3amuTa oT oTCcyTCTBUS U3MepeHUs HanpsikeHUs skops Usa. OyHKIMSA aKTUBUPYETCS
WM OTKJ4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHNH ONPeJIEJIEHHOTO Yrja NPOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa u3MepeHus. [locsie cpabaTbiBaHUS 3alIUThI JJis ee c6poca HEOOXOAUMO CHATb CUTHaJ
"PaboTa”.

3) 3amuTa oT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs ¢yHKuuer F96. ITol dyHKIMen
YCTAHABJIMBAETCA TPU CTYNeHU cpabaThiBaHUs 3TOMW 3amuTthl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, eciu 060poThl ABuratesss <100 06/MuUH npu ynpaBJsioueM 3ajaHuu Usafg >
15%, 25% u 35% B TeyeHue 3-X ceKyHJ. COOTBETCTBEHHO, 3HauYeHHe 15% sBJsseTcsa camoi
»KeCTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTra HeaKTUBHA.

3aluTa Tak ke He paboTaeT 10 OKOHYaHHS BpeMeHH MJIaBHOI0 MyCKa.

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

3.24 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelydaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B
NaMsATH KOTOPOU 3HA4YeHUs paBHOrO 1, Bce M0JIb30BaTeJbCKHMe YCTAHOBKU CTUPAKOTCH, a Ha UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS QYHKIIUM.

3.25 Hcnosb30BaHUe KHONKHY “ABapUiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT ¢pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXXaTUX 3TOU KHONKM pa3pblBaeTcs Liellb BCIOMOTaTeJbHOTO NUTAHUSA, IPU 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJeHUsl Ha TUPUCTOPHI He MO TCA.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeHCTBYIOIUM TpeboBaHusAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJIb3YeTCs ONMAacHOe AJs )KU3HU HanpshkeHue. [Ipu
YCTAaHOBKe Mpeo6pa3oBaTesisdi Ha OObEeKTe, a TaKXKe MPU YCTPaHEHUHM HEUCIPaBHOCTEH U
TEXHUYECKOM OOCIY>KMBAaHUM HEO0OXO0JUMO OTK/IYUTH [Ipeobpa3oBaTesib U NOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCMIOJIb30BaHUE NTPe06pa3oBaTesisl B arpecCUBHBIX Cpe/iaX C COJlep>KaHUuEM
B aTMocdepe KUCJIOT, 1les104el, Maces U T. II.

4.4 TlopkiouyeHUe, peryJHpOBKa M TexXHUYECKOe O0OC/ay:KMBaHUe TMpeobpa3oBaTesis

JIO/DKHBI  [POM3BOJAUTHLCA TOJIBKO KBaJUQPULMUPOBAHHBIMU CHELUMaJUCTaMM, HU3yYUBLIMMHU
HaCTOsiIlee pPyKOBOJCTBO 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 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.
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6. IlepBOoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXOJUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

B)ybenuTbca B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

be3 mnojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbIIPSAMUTEJIA.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbl Ha NepeJHel
naHeJsu mKada J0KHbl KpPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIJIee B TeyeHUe 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCH
BEHTUJIATOPbl OXJaxJeHUs. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FTOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBON HAarpy3ke peKOMEHAYeTCs OTKJIIOYUTh 3aUIUTY OT
NOTEePU TMOJsI BO3OYKAEHUs, [IJi1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro He06X0JUMO HakaTh KHONKY "[Ip” /i BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOT/la Ha IUCIJIee 0TOOpakaeTcs MPUBETCTBYE U Ha3BaHUE TeKYIled MOJeH.

Janee Ha jucniiesix BhIIPSIMUTENEN OTOOpPa3UTbCA HaANUCh “['OTOBHOCTh” W TeKyllee
3HaueHHe CUTrHasa 3aaanus( Hanpumep, U3=50% ).

[lepeBenuTe TymOJiep “PaboTa” BbINPAMUTENS MNUTAHHUS OOMOTKH BO30OYXJAEHHUsS B
nosioxkeHue “Bki” W NpOKpPyTUTE pYy4yKy NEepPeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUSI [0 Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MNOAK/IIOYEHHOW Harpyske( Jiamie
HaKaJIMBAaHUsI) U3MEHsETCS HaNpPsDKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/IaHUS.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTENS NMUTAHUS OOMOTKHU
SKOpSA B MoJioxkeHUe “Bk/1” U MPOKPYTUTh PYUKYy MEPEMEHHOT0 pe3rucTopa OT 0JHOr0 KpalHero
MOJIOKEHUSI [0 APYroro, y6eJIUBIIKCh MPU 3TOM, YTO Ha MOJAKJYEHHOW Harpyske( Jiamie
HaKaJIMBaHUsl) U3MEeHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHHS.

Jlanee pekoMeHAyeTCl MOJAKJIYUTbL 3JIEKTPOJBUraTe/Jb W YCTAHOBUTb KOpPPEKTHbIE
3HAUYeHUsI YCTABOK /I 3al[UTbl OT MOTEpPH IMOJisd BO3OYKAEHUS U aKTUBUPOBATH 3alIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIJiee BhIPSAMUTENSI 0OMOTKH BO30YK/I€HUs 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Hagnuch “Om 11 HeT mossi Bo36yxAeHUs!” MOCKOJIbKY Ha BBIXOJlE€ BbINPSAMUTEJSI MUTAHUSA
0OMOTKH BO30OYXJeHUsI HET HaNpsDKeHHUS U MO03TOMY OH OJIOKMPYeT paboTy BbINPSMUTEJS
NUTaHUSA OOMOTKHU SKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbIIPAMUTENS MNUTAHHUS OOMOTKH BO30YXJAEHHUsS B
nojsoxxeHue “Bkia” U yBesMuyMBaiTe BbIXOJAHOe HampspkeHue. [Ipu AOCTHXKEHHUM BBIXOJHBIM
HanpsPKeHUEM U TOKOM BO30YyJeHHSl 3HAUeHUU, yCTaHOBJIeHHbIX QyHKuuamMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
yIpaBJIeHHs], KOTOPOe pa3pellaeT paboTy BbIMPAMUTEJIS MUTAaHUS 0OMOTKH SIKOPSI; HA AUCILIee
BBINPSMUTEJISI IUTAHUs 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaJAMUCh “I'0OTOBHOCTB”.

6.2 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”

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

22




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

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 F36 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. UHAMKanua JaHHBIX Ha JHCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHajia, Hamnpumep, Usz=50%,

U3=40B, I3 =66 A.

[IporpammupoBaHnue | F2 - curnan ymp.

1-a crpoka KoJ yHKIMM U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOeE MOsiICHEHHE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa

2-s1 cTpoKa BesimyMHa TOKa HAarpy3Kd U BBIXOJHOTO HANpPSDKEHHUS,
TeMIepaTypy paguaropa, Hanpumep, [=45 A, U=100 B, Tp=45 C.

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

Pa6oTa OToGpakaeMble Ha AuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipy 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb QUKCALHUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omn6ku v ee HasBaHMe

9. Bo3MoO:xHbIe HEMCIIPAaBHOCTH U CIIOCOObI UX YCTPaHEHUsA
Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUS NpUBeZieHbl B Tabsnne 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanuces Ha Ilosscuenue
N Ommo6Ku A
WHAUKATOpe
YcTpoicTBO He 06HAPYKMBAET HANPsHKEHHE CETH
Bo3MoxHasg npu4YMHA JencTBus
HanpsikeHue Ha npeo6pa3oBaTesb | YOeUThCS B MOAKJJII0YEHUU
o He IoJlaHOo Halps:KeHus, NPaBUJIBHOCTHU
Om2 HeT CUJIOBOH ceTH!
MMOJIKJIFOYEH U
C/JIMIIKOM HHU3KO€e Halpsi>)KeHUe Y6eauThcs, 4TO HANPSPKEHHE B CETU
ooJsibiie 100 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH 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 QF1,
NPOBEPUTh HaIHW4YMe HaNpsSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

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

26




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

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 HOMep;
E) rog usrotossieHuUs.
12 YnakoBkKa npeo6pasoBaTeJid

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-PB-460-220.....ccci i 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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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6suua b1 'abapuTHbIe M IPUCOEAUHUTEbHbIE pa3MepPbl, MM

HamnmMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-PB-230-220-40-13 480 516 546 720 680 194 | Boatsl M10 28
TPC-PB-230-220-80-13 480 516 546 720 680 194 | Boatst M10 30

TPC-PB-230-220-125-13 560 602 638 840 790 194 | Boartel M12 39
TPC-PB-230-220-160-13 560 602 638 840 790 194 | Boatel M12 42
TPC-PB-230-220-200-13 560 602 638 840 790 194 | Boatel M12 44
TPC-PB-230-220-250-22 660 702 738 940 890 222 Bositet M12 60
TPC-PB-230-220-315-22 660 702 738 940 890 222 BoJsitet M12 64
TPC-PB-230-220-400-22 760 802 838 | 1000 950 222 Bostet M12 68
TPC-PB-230-220-500-35 760 802 838 | 1000 950 222 Bostet M12 72
TPC-PB-230-220-630-35* 760 802 838 | 1300 | 1250 | 282 Bostet M12 85
TPC-PB-230-220-800-50* 760 802 838 | 1300 | 1250 | 282 Bositet M12 94
TPC-PB-230-220-1000-50* | 760 802 838 | 1300 | 1250 | 282 BoJsitet M12 105
TPC-PB-230-220-1250-50 HanoJsibHbI# mKkadp 1600x800x400 130
TPC-PB-230-220-1600-50 HanosibHbli mikad 1600x800x400 140
TPC-PB-230-220-2000-50 HanoJsibHbl# mikad 2000x1000x600 170
TPC-PB-230-220-2500-50 HanoJsibHblM mikad 2200x1200x600 230
TPC-PB-230-220-3200-50 HanosibHbi# mkad 2200x1200x600 240

* MOXeT ObITh U3roTOBJIeH B lKady 1320x800x300 MM P31
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