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BBegeHue

Hacroamee «PykoBOACTBO 1O 3KCIJyaTauWu» IMpeJHA3HAayYeHO [Ji1 O3HAaKOMJIEeHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
CKOPOCTHU JIBUTaTeJiss IOCTOSHHOTO TOKa, HMMeHyeMoro jajee mno Tekcty “TPC-230-2207,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

1.2 Ilpeo6pa3oBaTesb MOXeT paboTaTb B peXxHUMe CTabUJIM3aLMM CKOPOCTH NpHU
NOJKJIOUEHHOM  CHUTHajle  OOpaTHOW  CBS3M  OT  TaxoreHepartopa. MuHHHMasbHast
cTabuansupyeMast 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU paBHOMEPHOM Harpyske —
50 06/mMuH. [lpu HenoAK/IOYEHHOM CUTHaJle 0O6pAaTHOM CBSA3U OT TaXxOoreHepaTopa yCTPOMCTBO
He CTabWIM3MpyeT 4YacTOTy BpallleHusi Baja JABUraTess. B aToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeobpa3oBaTeib /Js peryJMpoBaHUs YacTOThl BpallleHUus B AuanasoHe oT 0 1o
20% oT HOMHHAJIbHbIX 060POTOB ABUraTeJisl, TAaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIbHO 3aBUCETh OT KOJIeGAHUM HAarpy3Ky U HaNps>KeHHUs CETH.

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

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

1.3 PerysvpoBaHHe HanpsihKeHUsI HA Harpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO IO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJ/IOM 3a/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 TIlpeobpa3oBaTesib MOXET NPUMEHATbCS KaK [JAJs PYy4YHOro peryJupoBaHUs
Hanps>KeHWs Ha Harpyske, JJid 4ero npejHa3HayeHbl KHONKHU M NepeMeHHbId pe3ucTOop Ha
nepefHel mnaHeau 1mkKada, TaK M JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbBI
aBTOMaTHU3aLMu. B kayecTBe ynpaBJS0LIMX CUTHAJI0B MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) cTrangapTHbIN curHais 4..20 MA;

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

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

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILIEeCTBJSEeTCS MyTeM
NpOrpaMMHPOBAHUS.
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1.5 Ilpeo6pa3oBaTenb  SBJASETCSA

YCTPOUCTBOM. Bce

MHUKpPONPOLLECCOPHBIM
3alMporpaMMHUpPOBaHHbIE
3HeproHe3aBUCUMON aMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKU XpaHATCH

1.6 YcrpoiicTBO oTOOpakaeT Ha JAuUCIJee TeKyllue JaHHble O BeJWYMHE 3a/aloliero

CUTHa/la, TOKEe Harpy3kKd, BbIXOJHOM
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.7 Tllpeo6bpa3oBaTesib HMeeT LUPOKHUH KOMILJIEKC
byHKIIMOHUpOBaHUE

obecney”BawIIUX  HaJeXHoe

HaIllpAXEHUH,

pexunumax paﬁoTbI, 3HAYE€HHA

3allMT U aBTOAUArHOCTHKY,
yCTpOCTBA U  CBOEBpPEMEHHOE

I/IH(l)OpMI/IpOBaHI/Ie HOTpe6I/ITeJ]H 0 BO3HUKAKOIINX HEUCITPABHOCTAX U UX YIIPpEXKAECHH €.

2 TexHM4YeCKHe XapaKTEePUCTUKU U YCJI0BUA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIe 2.1

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TPC-230-220

KosinuectBo ¢das

3

CeTb

3x380B,50TI'n

BbixoHOe HanpshKeHUe Lienu IKops

0..230 B, perysaupyeMoe

BbIXO,C[HOG HaIllpAXX€eHHWe LEIn B036y}Kﬂ6HI/IH

220 B, HeperysinupyeMoe

Hasnyve KHONKY aBapUHAHOTO OTKJIIOYEeHHUS Ja
Hasimyve BBOJJHOTO aBTOMaTHUY€ECKOI0 Her
BbIKJIKOYATEJIs
PeBepc Het
TopMosxkeHie JuHaMuyeckoe( TpebyeTCcss TOPMO3HOU
pesucTop)
Cnoco6bl peryJMpoBaHUsl HaNps>KeHUs1 ®a30BbI

BcrnoMoraTesibHOe MUTAHUE ISl CUCTEMbI
ynpaBJieHUsl

198-242 B 50Ty

HoMmuHanbHBIN TOK IpeobpasoBaTes A5
NHUTaHUSI OOMOTKH SIKOPS

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

HoMuHanbHbIN TOK Ipeobpa3oBaTesis JJis

13,22,35,50 A
NMTaHUs 0OMOTKHU BO30YK/leHUs
Peryvpyroumn 3jieMeHT Tupucrtop
KoadouipeHT 06paTHOM CBS3U 110 CKOPOCTHU 1..50 peryaupyeMbIi
MuHMMasbHasA cTabUIN3MpyeMas 4acToTa 50 06/MuH

BpallleHUs

HecTabu/sbHOCTb CKOPOCTU NPU U3MEHEHUHU
Harpy3KH Ha BaJly ajieKTpoaBuratess ot 10%
710 90% OT HOMUHAJIbHOU

0,5-5% B 3aBUCHMOCTH OT KO3pULEeHTa
06paTHOM CBA3U

BpeMs cTabuin3anuy CKOPOCTH NMPU CKauKe
HaNps>KeHUs1 CETH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMsbl ynpaBJieHUs

MukpornpolueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3uCTOop, KHOMKU MaHe U
ynpaBJieHHUsl

Bxopn ynpaBsieHus1 / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 kOM
0-20 MA /91 Om
4-20 MA / 91 Om
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[1;1aBHBIN NYCK ¥ OCTAHOB 0..25 cek
HanKanus H{H,LLKO-KpHCTammtjeCKm‘/’I VHJUKaTop 32-
CUMBOJIBHBIH, 3 CBETOAUOAA
2 lIporpamMupyeMbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
3aluTa: KOpOTKOe 3aMbIKaHUE Ha BBIXOZe JJIeKTpOHHAad 3allUTa
3aujyTa: neperpyska JJMTeJbHbIM TOKOM JJIeKTpOHHAad 3aUlMTa
3auuyTa: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3aniuTa: noteps ¢a3bl UM “caunanue” gpas JJIeKTpOHHasi
3auidTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIEE [=1,5Iu - 20 cek, 1=1,25 Iu - 60 cek, [=1,1 [u -
CpeHEKBaJJpaTHYHOEe 3HAaUYEeHUe) 2 MUH
[Topor cpabaTbiBaHUS 3alUTHI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUeE)
TouyHoCTB NOAAEPKAaHUSA BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHus
Bpems cTabuM3aL UM BbIXOAHOTO
HalpsKeHUS NIPU CKa4yKe HalpsSKeHUs CeTH Ha 2.3 cek
10% B pexkrMMe CTabUJIM3aL UK HallPsSKEHUs
CTeneHb 3alUILEHHOCTH P41
OxnaskeHHe [IpuHy U TE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJleHcaTa ( Cyxoe NOMelleHHe)
Usonanus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJASUMMU LEeNIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 meca1eB

st paboThl NpeobpasoBaTesisi HEO6X0AUMO JiBa HanpsbkeHUsA. OJHO HapshKeHUe yepes
TUPUCTOPBI KOMMYTUPYETCS HA HATPY3Ky — OHO Ha3bIBAeTCSl CUJI0BBIM HaNPs?)KEHUEM; [ipyTroe
Hanps»KeHHe UCI0JIb3yeTcs [Jisl IUTaHUS CUCTEMbI YIIpaBJIeHUs — OHO Ha3bIBaeTCs
BCIIOMOTaTeJbHbIM.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTal UM B CJIEAYIOIIUX YCI0BUSX:

A) 3akpbITble B3pbIBO6€e30MacCHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temnepartypa okpyxatouero Bo3ayxa ot 0 go +40 C;

B) BepxHUI IpeJies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

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

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

E) oTcyTcTBUe BO3/1eiCTBUS MPSMBIX COJTHEYHBIX JIy4Yel U APYTUX UCTOYHHUKOB HarpeBa;
2K) otcyTcTBUE BUOpaL UK U Y1apoOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA
3.1 BHyTpeHHee YCTPOWCTBO.

BHewHui BU/L npeo6pa3oBareJis IpecTaB/eH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

Ha sninneBoit naHesiM pa3MelaloTcs 3J1eMeHThI UHAUKALUU U yIIpaBJIeHHUS:
A) cBeToauof “PaboTa”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KPUCTANLINYECKUN HHAMKATOP;

) xkHonku “Ilp.”, “®@”, ”>”", ”<” ny1g nporpaMMHUpPOBaHUA U YIIpaBJIEHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOI0 pe3ucTopa;

2K) kHONKa aBapUIHOTrO OCTaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

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

bB) ki1eMMHas kosioaka XT2 /151 MOK/II0YEeHHUST 0OMOTKH SIKOPS;

B) kineMMHasd kosioaka XT3 [/1s1 NOK/II0YEHHUS L[eNH BO30YK/IeHUS;
[') TupucropHsle Moayu( 3 IWITYKH);

) paauaTop oxJaxKJeHUs;

E) maaTel cucTeMbl yripaBJeHuUs;

7K) aBTOMaTHuYeckuit BbikIto4YaTes b QF1;

3) BEHTUJIATOPBI OXJIAXK/eHUS

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

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

6
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Harpy3Ky W Lienei ynpaBJieHUs BBOJAATCA B IIKad C HWKHEW CTOpoHbL. llenu ynpaBiieHus U
CUTHa/IM3allMU MO KJII0YATCA K K1eMMHUKaM X1 1 X4 coOOTBETCTBEHHO Ha IJIaTe yIpaBJeHUS.

PexxuMbl pabOoTEhL

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

Tab6siuna 3.1 PexxuMbl paboThl Npeobpa3oBaTeJis

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

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

“PaboTa”

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

“ABapus”

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

Ha uHauKaTope oTo6paXkaeTcsl KOJ, OIIMOKHU Y NMOsICHAIAs HAAUCh

“[IporpammupoBaHue”

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

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

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

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.
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KoHCTpyKTUBHO INpeobpa3oBaTesb BBLINOJHEH B BHUJE MeTA/JJIMYECKOT0 HAaBECHOIO HJIU

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKTCA OpraHbl yNpaBJeHUs W HHJWKALUY,

nepevyucieHHble B Tab e 3.2

Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUMK Ipeobpa3oBaTeist

OpraH ynpassieHusi uiu | HasanaueHue
HHAUKAIUU
ABTOMaATHYECKUH 3amuTa 1emneu ynpapjieHus

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTop | YrnpaBJ/ieHHe BbIXOJHBIM HAaNPSDKEHHUEM B PYYHOM peXUMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexxuMe

KHonka “Ilporp”

Jl1s1 BX0Jla/BbIX0/]a B PEXKUM IPOrPaMMUPOBaHUs

Jis BbIbOpa mporpaMMupyeMod (yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesindeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSHKEHUA MpU
OTKJIDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHaueHue kj1eMM kaeMMHbIX Koa040K XT1-XT4, X1 u X4 npuBejieHo B Tabsule 3.3.

KnemMHuble kosoaku X1 v X4 pa3MelaroTcd Ha Ij1aTe yInpaBJeHUs

Ta6sauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne Hasnauenue
KneMMHuK llenb
KJIEMMBI
XT1 1 A Jns coenuHenus ¢ ¢a3oi A nuTawoLlero HanpsKeHus
XT1 2 B Jnst coenuHenus ¢ ¢a3od B nmuTarolero Hanpsi»KeHus
XT1 3 C Jns coenHenus ¢ ¢azoi C mUTalOIero HalnpsHKeHUs
XT2 1 +Us Jns coenuHeHus c o6MoTKo# sikops( Beixoa “nutoc”
XT2 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)
XT3 1 +UB st coeiMHeHMs C 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 9 - Us %[JIFI coe",zmHeHHH c 06MoTKOM B030YxAeHus ( Beixon
MUHYC")
XT4 1 Tr+ J1d oAKJ/I0YeHUs TaxoreHepaTopa
XT4 2 TI- [ noK/I0YeHUd TaxoreHepaTopa
X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B
X1 3 lynp Jisi mofauu aHasioroBoro curiaza 0(4)..20 MmA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mui AJis aHAJIOTOBOT0 CUTHaJIa YIpaBJeHUsl
X1 6 Ay JlJ1d mojja4y CUrHaJsia JYMCTaHIMOHHOI O yIIpaBJIeHUs
X1 7 GND 061mui
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X2 6 B/H
ABUTaTENA
X2 7 GND | O6uwmit
X4 1 HP P1 HopMasibHO-pa30MKHYTBIM KOHTAKT 1-Tr0

IPOTrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NPOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
X4 5 Py
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro

peJsie

3.5 Boi6op cnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOH KoJioku X1
Ha IJIaTe ynpaBJeHus.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjiokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHs] OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

3.6 Bbi6op 3a1a10111ero CUrHaJja
YnpaB/asAiTb YPOBHEM BBIXOJHOIO0 Hampsh>KeHUs NpeobOpa3oBaTesisi MOXHO MECTHO WJIU

JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM NlepeMeHHbIM pe3UCTOpoM. HaxoxJeHHe PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHMaJbHOMYy U MaKCUMaJbHOMY
3HAYeHMAM 33/aM0Lero CUrHasjaa.

A1 AUCTAaHLLMOHHOTO VYIpaBJeHUA B KadecTBe VYIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAI0TOBbIH 4...20 MA.

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

llenn ynpaBJieHWS MNOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop ucCNoJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHreM ¢yHKUUM F2( cM. nyHKT 7). BeinunHa curHazna 3aZjlaHusi oToOpakaeTcs
Ha JIUCILJIee B MPOLeHTaX, BOJIbTaxX UK aMmIiiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 HUcnoab3oBaHve GYHKIMY aBTOMATUYECKOI0 MOBTOPHOI'O BKJIKYEHUT

[loBeieHuMe mnpeobpa3oBaTesisi IMocje IMpoBajia CUJAOBOTO MJIU BCIIOMOTATEe/JbHOTO
HaNpsDKeHUs1  onpejesisieTcl  3HadyeHWeM  QYHKIMHM  TMOBTOPHOro  Bk/ouyeHuss  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecniu F3=0, To pa3speliaeTrcs aBTOMaTU4YeCKOe IOBTOpPHOe BKJO4YeHUe. Eciu mnposan
HalpsKeHUS JJIUJICS MeHee IBYX CeKYH/I, TO BBIXOZHOe HalpsXKeHWe CKa4KOM BO3BpalllaeTcs Ha
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NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile BYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuCILIee
MHAMLUPYETCs coobleHre 06 ouMbke. B TakoM noJioxkeHUH Npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHUs. UToObl ero pa3bJioKMpPOBaATh, HY>KHO MojaTh koMaHAy “Crtom”,
nocJie 4yero npeo6pasoBaresib HepeizieT B pexkuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIIMY IPOrPaMMUPYEMBIX DeJie

Ha «kseMMHyw kojoAkKy X4 1JaThl yIOpaBJeHUs BbIBeJeHbl KOHTAKThl [JBYX
nporpaMMHUpyeMbIx pese. B 3aBucUMOCTH OT 3HayeHUs GYHKIUM F4-F5( cM. myHKT 7) peie
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKLUIO CUTHAIM3aTOpa CJAeAY0LUX COObITUM:

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

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

[) JuHaMuyeckoe TOpMOKeHHe. KOHTaKTbl peJie UCNOJb3YIOTCHd [AJs KOMMYTaluu
CUJIOBOT'0 KOHTAKTOPa, NO/IKJII0Yallero TOpMO3HOU pe3ucTop K 0OMOTKe SIKOPS.

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

3.10 Hu>kHUM ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHus
HuwxHUA U BepxHUHM TMpejiesibl peryJUpoBaHUsS COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJIbHOMYy 3HAa4eHUIO0 YNPaBJAILEro CUrHajla. YCTAaHOBKA 3TUX 3HAa4YeHUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJHpoBaHHe BbIXOJHOTO
HanpspKeHUs1 B MPOLEHTAaX OT HOMHUHAIbHOro. Ec/M ycTaHOBUTH 3HaYeHUE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysmpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.
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3aZlaHNe 3HaYeHU I HUXKHEr0 U BEPXHETO Npe/ie/ioB peryaupoBaHus s $pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOObI TOK OOMOTKM He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OTrpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jiblle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhiBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUus
BKJIIOYaeTCd M OTKJIOYaeTcad IporpaMMHUpoBaHuMeM ycraBku F17=1, a BeJIMYMHA
MaKCHMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkod F22( cM. myHKT 7).

3.12 PexxuM cTabUIN3AMU TOKA
[Ipeo6pasoBaTesib MOXKeT paboTaTh B peXMMe CTaOUJIMU3alMU TOKA, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
o6pa3oM, UTOObI MOJJEPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuav3anyu Toka - 2% OT HOMHMHAJIbHOTO TOKa peryJsiTopa, BpeMs CTabuJU3al Uy TOKa NpHU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCAd U OTK/IOYAETCHA NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHA MMHUMAaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

3.13 PexxuM orpaHyvyeHUd HaNpsKeHusd

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXUMe OrpaHUYeHUs HalpshKeHUs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOOBI BBIXOZHOE HaIpshKeHUWe Ha 0OMOTKe SIKOpSl He NPeBBbICUJIO 3aZlaHHOe
3HaueHHe. DyHKLUUA BKJ/OYAETCHd U OTKJ/YAeTCs NMporpaMMupoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>KeHWs 3a4aeTcs yctaBkoil F20( cM. nmyHKT 7).

3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMAaTU4YeCKH HU3MeHseT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOObI NMOAJEP>)KUBATh HANPSHKEHUE HAa 0OMOTKe SIKOPS Ha 3aJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpsHkeHUss — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
CTabuJM3alMM NpU CKayke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®DyHkuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMHUpoBaHMeM ycTaBKkM F17=4, a BeJWYMHAa MMHHMAJbHOTO M MaKCHUMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIN3aIMY TOKA C OTPAaHUYEeHWeM HaNpsKeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXHUMe CTAOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHHWYeHUEeM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKH H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKH SIKOpS Ha 3a/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He J[OMycKas IpeBblleHUs
YCTaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTKJ/YAETCs NporpaMMuUpoBaHUeM ycTaBkU F17=5, BeJIMUMHA
MHMHUMaJIbHOTO U MaKCUMaJIbHOTO TOKa 3agaeTcd ycraBkamu F21 u F22, makcumasnbHasa
BeJIMUMHA HanpsikeHUs — ¢yHkuuend F19( cM. nyHKT 7).
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3.16 PexxyM cTabUIM3aIMY HAIPSKEHUS C OTPAaHUYeHHEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OZITHOBPEMEHHBIM OlpaHHYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATH4YeCKH
M3MeHseT ynpabJsiollee BO3JelCTBUe HA TUPUCTOPBLI TaKMM 06pa3oM, YTOOBI MO/ lepKUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He J0IycKas
IpeBbIlIeHMs YCTaBKU N0 TOKy. CHUrHaJs 3afilaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
B. ®yHKIMS BK/IOYAETCS W OTKJKYAETCs NporpaMMupoBaHueM ycTaBku F17=6, BeanunHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOIO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cM. nyHKT 7).

3.17 PexxuM orpaHuyeHUd CKOPOCTHU

[Ipeobpa3oBaTesb MOXeT paboTaTb B peXHMe OrpaHUYEeHUsT CKOPOCTH, B KOTOPOM
CUCTeMa ylNpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HaueHUue. DyHK1us
BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BelMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTraBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aIMU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXKeT paboTaTb B peXHWMe CTaOWJIM3alMM 4acTOThl BpallleHUs B
byHKIIMKM 06paTHOM CBSI3M OT TaxOreHepaTopa, YCTAaHOBJEHHOr0 Ha Bas JBurartess. CUrHal
3a/laHHs Ha AHCIlJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxHU#M
Y BEPXHUU NpeJies peryJUpoBKU 060poToB 3agaeTcsd GyHkuusaMU F31 u F32( cMm. nyHKT 7).

J1s npaBUIbHOU paboOThl U UHAMKALUM B peKUMaX CTaOUIM3alU CKOPOCTU HEOOXOJUMO
aKTUBHMPOBATb MHJMKALMI0O 0GOPOTOB Ha JUCIJIee, AJ1 4ero HY>KHO YCTaHOBHUTb 3HaueHHUe
F23=0, a Tak xe ¢yHkuueln F24 ycTaHOBUTb KOpPpEKTHOe 3HauyeHue uyuciaa MB/ob,
COOTBETCTBYIOLee KOHKPETHOMY TaxoTreHepaTopy.

PexxuM cTabuiavsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HaueHHe paBHoe 8). B 3ToM pexume peryjasTop HU3MepsieT CUTHajJ OOGpPaTHOM CBSI3U IO
CKOpPOCTH OT TaxOTeHepaTopa M CPAaBHUBAET C 33/JaHHEM; MPHU 3TOM BeJIMYMHA YNPABJSAIIIETO
BO3/IeHCTBUSI Ha TUPHUCTOPbl BBIYUCASETCS KaK pa3HULA MeXAYy 3aJaHHOM U daKTH4YeCcKOH
CKOpOCTbIO( BeJIMYMHA PACCOTJIacOBaHUs, YMHOXKeHHasl Ha NPONOPLUOHANbHbIN KO3 PULIMEHT
Kn. U3 aToro npuHnuna cjieayeT, YTo paKTHUUeCKass CKOPOCThb OyZleT BCerja HEMHOI'0 MeHblile
3a/laHHOM, MOTOMY YTO Pa3HOCTb PACCOTJ/IACOBAHHUS He MOXKET ObITh PaBHOM HYJIIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcs B npegenax ot 1 fo 80,
3aBojickasl ycTtaBka paBHa 20. YeMm 6osibmie ko3dpouuuent Ko, TeM ctabuibHee CKOPOCThb
BpallleHUsI M J>KecTye MeXaHUWYyecKasi XapaKTepucTuKa aJiekTpojBuratens. Ilpu Kn=1
CTabW/IM3aIMsI  CKOPOCTH MPAKTHUYECKH OTCYTCTBYeT, MeXaHWYecKas XapaKTepUCTHKa
MaKCHUMaJibHO Msirkasg. HaubGosiee yacTo ucnosib3yoT ko3dpounuent Kn B guanazone ot 10 go
40. Koadpouunent Kn>50 1esecoo6pasHo MCNOJb30BATh MPU pabOTe ABUraTessi HA HU3KUX
o6opoTax.

Tak ke /1 pexxrMa CTabU/IM3alMu CKOPOCTU UMeeTcs HacTpoiika F35 - kBaapaTHU4HbIN
k03¢ dunueHT n*n. JleiictBue 3Toro koadppuieHTa aHajaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03$PULHEHT YYUThIBAETCS B 0OPAaTHOM CBSA3U KBaApPaTU4HO. [Ipy He6OJbIION pa3HULe MEXAY
3a/laHHOM U (aKTHYEeCKUMH CKOPOCTSMM 3Ta COCTABJSAWOILAsA HeBeJMKa, HO NPU MpocajiKe
CKOPOCTU KBaJipaTuU4yHas cocTtaBJjsomas F35*(n3-nd)”*2 pe3ko yBeqndyuBaeTcs U J006aBjseT
CcTabuaM3Uupyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/ieco06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.
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BaxHo! [lpu cTabunnsauuud CKOPOCTU BO3/JleHMCTBUE HJAET TOJbKO Ha BBINPSIMUTENb
yOpaBJieHUs Lienbl fAKOpsa. IJTO HYXXHO YYUTbIBAaTb MpPU peaju3alUy [JIBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK NP HeOOXOAMMOCTH CTAaOUJIM3aLlMd CKOPOCTH BhbIlIe
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOpPpPEKTHUpYeT aBTOMAaTHYeCKU HalpshKeHHe U TOK BO36YXKJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIK OT BHELIHEro KOHTPOoJIJIepa.

3.19 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTAOUIU3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabUIM3alUH(
OrpaHUYeHMUS1) 33/laHHbIX BeJUUUH. [y aToro uMeetcsa ¢pyHkuus F18, koTopas AgelcTByeT Ass
pexxumoB F17<8( kpoMe pexxuMa cTabuau3anuu cKopocTH). PyHkuus F18 MoxeT npuHUMATh
3HAYEHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MM OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTaOUJIU3aLUU
HanpsKeHUs Uil Toka - 1% OT HOMMHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs UK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOWJIM3ALMU WJU OTPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsAsl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUsI CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3..4 cek;

- 2 - 6bIcTpast. CKOpOCThb CTaGUIM3ALMU WM OrpaHHUYeHHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKeHUsl CeTH, BpeMs CTAaOMJIM3alMU NPU CKAadKe CeTeBOr0 HaMpsDKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCcTb CTabWJIM3alLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUJIM3UPYEMOU BEJTUUUHBI K 33/IaHUIO.

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

TOPMOXXEHHUSI HEeO0OXOJMMO YCTaHaBJIMBaTb MMHHMMaJlbHOe 3HauyeHUWe BpeMeHM GyHKuuu F12
IIJIABHOTO OCTaHOBA. JJJIMTe/IbHOCTb TOPMOKeHUsI orpaHuyeHa 25-30 ceKyH/ BO BCeX pexUMax.

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

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

- F25=1 - fuHaMuyeckoe TopMoxkeHHe B QyHKLIUM BpeMEHH, TO eCTb IyTeM MOAKIYeHUs
00ecTO4YeHHOH OOMOTKM SIKOpPSA K TOPMO3HOMY pe3UCTOPy B TedyeHHe BpeMeHU TTopM,
onpefessieMoro sHadeHrueM ¢yHkuuu F26. [Ipu aToM cKOpoCTb BpalleHUsl He KOHTPOJIUPYeTCs.
TopMo3HOHM pe3ncTop NoJKJKYaeTca 3a CYeT KOMMYyTallud CUJI0OBOTO KOHTaKTopa. TopMO3HOU
pe3sucTop U CUJIOBOM KOHTAKTOpP B KOMILJIEKT IOCTaBKM He BXOJAT, NpUOOpeTaroTCsA
noTpebuTe/seM CaMOCTOATebHO. /Jlj1If KOMMyTalMM CUJIOBOIO KOHTAaKTOpa 3aJelCcTByeTcs
KOHTaKTbl MPOTPaMMHUpPYEMBIX peJie Ha IJlaTe ynpaBJieHUs, [AJs 4ero TpebyeTcsl YCTaHOBUTH
3HavyeHUs GyHKIUM F4, paBHoe 4.

[lo ucteyeHue BpeMeHM TTOpPM Hamps)KeHHWe KOHTAKTbl NPOrpaMMHUpYyeMBIX peJie
IepeKH/IbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJII0YaeT TOPMO3HOW PE3UCTOP OT OOMOTKHU AAKOPS U
JAMHaMUYecKoe TOpMOXKeHHe peKpallaeTcs.

- F25=2 - iuHaMu4eckoe TopMoOXeHHe B QYHKIUU CKOPOCTH, TO €CTh NNyTeM MO K/II04YeHN
06eCTOYEHHON OOMOTKH SIKOPSI K TOPMO3HOMY PEe3UCTOPY, KOHTPOJUPYs MPU 3TOM CKOPOCTh
BpallleHHsl Bajia M0 CUTHAJMy OT TaxoreHepaTtopa. TOpMO3HOM pe3uCTOp MOJK/IYAETCs 32 CUET
KOMMYTAallM{ CUJIOBOI'0 KOHTAKTOpa. TOPMO3HOM pe3UCTOpP U CUJIOBOW KOHTAKTOP B KOMIIJIEKT
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NOCTAaBKU He BXOJST, MPUOOPETAITCS HMOTPeObUTe/eM CaMOCTOSITEeNbHO. [lJI1 KOMMYyTaluu
CUJIOBOTO KOHTAKTOpA 33/IelCTBYeTC KOHTAKThl MPOTrpaMMHUpPYeMbIX peJie Ha IJiaTe
yIpaBJieHHs, [IJIsl 4yero TpebyeTcsl yCTaHOBUTDb 3HaYeHUs1 pyHkuuit F4, paBHoe 4.

[Tocne OCTMKEHUSI CKOPOCTU BpallleHUsI BeJIMYMHbBI N OTCEYKH, onpeiesisieMol QyHKIHen
F38, KOHTaKTbl NMPOrpaMMHUPYEMBbIX peJsie MepeKUAbIBAIOTCS, CUJI0BOM KOHTAKTOpP OTKJ/YaeT
TOPMO3HOM pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMUY€ECKOe TOPMOXKeHHe MpeKpallaeTcsl.

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

W3MeHEeHUSI CKOPOCTH BpallleHHs, YTO ObIBAET HEOOXOAMMO /[Jisl MpeAoTBpalleH:us] PhIBKOB U
neperpysku ABuraressa. OPyHKIUsA NpUHUMAET 3Ha4eHUs OT HyJs A0 10. PyHKIUA M03BOJSAET
OrpaHUYMBaTh YCKOPEHHE BaJsia JIBUTATe/IsI MPU PE3KOM U3MEHEHUU CUTHAJa YIpaBJeHUs WU
HarpyskH, 3alllMIaeT ABUTaTeJb OT Pe3KOro Habopa CKOPOCTH, HAaNpuUMep, MPU OMMOOYHBIX
JIEUCTBUSIX OTlepaTopa, MpeJ0TBpallaeT yXo PErYAsTOpa B 3alIUTY OT MEPErPy3KH.

Hysito cCOOTBETCTBYeT OTCYTCTBHE IJIaBHOCTH, YCKOpeHUe He orpaHuyuBaetcs, 10 -
MaKCMMaJIbHO MeJlJieHHOe H3MeHeHue. Hy)XHO y4YMTBIBATb, YTO NPHU GOJBLUIMX 3HAYEHUSX
OYHKIIMK Y peryJisiTopa YMeHbIIAeTCsl CKOPOCTh peaKIMM Ha HabpoC HArpy3kd B peXUMe
CTabUJIM3AIMA CKOPOCTH, YTO MOXKET OBITh HEXXeJIaTeJbHO, T03TOMYy He CJiefiyeT BbICTABJSTH
He0OO0CHOBAHHO 60JIbIIIME 3HAYEHUS 3TOU QYHKIMUU.

3.22 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pasoBaTesib uMeeT cnenyaibHyo GyHkiUo FI98( cM. nyHKT 7), IpU COXpaHEHHU B

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

3.23 3a1uThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3aILUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHHUS — 3JIEKTPOHHAsA. JJIEKTPOHHAs 3alluTa peanu3yeTcs
nyTeM GbICTPOM 06pabOTKHM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUHM MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NMPOUCXOAUT CHSITHE YNPaBJSIOLIMX
MMIyJIbCOB C TUPUCTOPOB, a Ha JUCILJIee 0TOOPaXKaeTCsl COOTBETCTBYIOLee COOOILeHHe.

B) 3amuTa OT mneperpy3kud 3/eKTpPOJABUraTesd IpeJHa3HayeHa /[Ji COXpaHEHUs
paboTOCIIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUs] TOKa HOMUHAJIbHOIO
3HayeHHUs. 3allluTa yCTaHABJMBaeTCs MporpaMmupoBaHueM QpyHkuui F28 u F29, ¢ momouibio
KOTOPBbIX  BBICTaBJSIETC HOMMHa/bHOE 3HAaYeHUWe TOKa fAKOpd U  BO30OyXJeHU:
asekTpoaBuraresid. Ilo ymosdyaHuio 3HayeHue F28 u F29 paBHO HOMHHAJIBHOMY TOKY
npeo6pasoBaTessi( cM. MyHKT. 7) Mukpormnpoueccop HenpepblBHO U3MepsieT TOK HAarpyskKu U
HaKallJIMBaeT 3HayeHUe BpPeMsA-TOKOBOIO HHTerpaja U CpaBHHUBAET €ro C YCTaBKOW, IpH
IpeBbIIIeHUH KOTOPOM CHUMAaeT WMMIYJIbCbl YIpaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha
Jucmiee coobuieHre. Pabora mpeo6pasoBaTesiss OJIOKUPYETCS HAa 3 MUHYTHI, NOCJAE Yero OH
nepexoaAuT pexuM “'0TOBHOCTBL” ecsv mojiaHa komaHza “Cton”.

[leperpy3o4yHas cnocobHOCTb npeobpaszoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,I=1,1Inom - 120 cek.

B) 3amwuTa oT meperpeBa pazuaTopa ob6ecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO ONpallMBaeTcd MHUKpomnpoueccopoM. IlpenenbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mnpeobpa3oBaTesis
O6JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
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BEHTUJIITOPHI OXJIAXKJEHHUS U Ipeobpa3oBaTesib NepexoAuT pexXuM “'0TOBHOCTBL”, ec/iv mojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

Jl) 3awyTa OT HEeJONMYyCTHMO HU3KOIOo MoJis BO30Oy:xAeHUA. B ciydaeT HeLOCTaTOYHO
BBICOKOI'O HaNpsDPKeHWs WM TOKa BO30YXJeHHUs Ipeobpas3oBaTesb OJOKUPYeT MoAady
MMIIyJIbCOB YNpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylIecTBJIsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEHUs 3JIEKTPOJABUTrATEJISI.
CpabaTbiBaHMe 3alUThl IPOUCXOAUT NPU PerucTpaluy BeJMYWHBlI TOKA BO30YXXJeHUS B JBa
pasa MeHblile 3HaueHus pyHKkuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTc  HOMUHA/JIbHOe  HalpshKeHHe — BO30OYXAeHHUS
asnekTpojBuraresisa. CpabaTblBaHHWe 3alllUTbl NPOUCXOAUT TNPU pPErucTpanui BeJUYUHBI
HanpsKeHUs BO30YX/eHHUd B /iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

[Tocsie cpabaThiBaHHUS 3alUThI [JIs1 ee cC6poca HEOOXO0IUMO CHATH cCUrHas “"PaboTa”.

@Oyuknyerd F93 MoXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BeIKJII0OYEeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BO30yeHUs1 U HacTpoek F29 u F30.

E) 3amuTa oT HeHCIIpaBHOCTHU JaTUYMKa TOKa. B ycTpoicTBe /11 M3MepeHUs TOKa 0OMOTKHU
SIKOps MCIOJIb3yeTCs JBa JaTuMKa TOKa, “MJCOoBOM” W “MuHycoBoi”. Cnoco6 u3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluuciaseTcsd KakK MNOJycyMMa U3MepeHUW ABYX AaT4yukoB Ia = (Imaroc +
IMyHyc)/2. 3To OCHOBHOHM pexxuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblgaeTcs olMbka 12, cMrHaJW3UpYyOLiasi O HEMCIPABHOCTHU JaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATb 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 OIllpeJile/INTb HEUCNPABHBIU JaTUYUK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
peXuM NpU HENCIIPAaBHOCTH 060UX AAaTYUKOB TOKa.

K) 3awuTa oT oTCyTCTBUS U3MepeHUs1 HanpshkeHUs skops Usd. @yHKUUSA aKTUBUPYeETCs
WM OTKJ4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIIEHNH ONPEJIEJIEHHOTO YIja NPOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa u3MepeHus. [locse cpabaTbiBaHUS 3alUThI JJis ee cOpoca HEOOXOAUMO CHATb CUTHaJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs ¢yHKuuer F96. ITol dyHKIMen
YCTAHABJIMBAETCA TPU CTYNeHU cpabaThiBaHUs 3TOW 3amuTthl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MuUH mpu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBEeHHO, 3HaueHHe 15% sBJsgeTca camou
»KeCTKOM YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.
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3amniuTa TakK ke He pab0TaeT [0 OKOHYAHUSI BpeMeHHU IJIaBHOTO MyCKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

3.24 Vicnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYalMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcaLuio CBOEro MoJ0XKeHHs .

[Ipy HaXKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMITYJIbChI yIIPpaBJeHUs1 HA TUPUCTOPHI HE MOAA0TCS.

3.25 YrpaBJieHue 11eNbl0 BO30YK/1eHUH

BbixoiHOe HampsDKeHWe NUTaHUsS OOMOTKM BO30OYXK/JeHUs1 - Heperyaupyemoe, 220 B
noCcTosiHHOTrO Toka. OHO popMupyeTcs MyTeM BhlNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
noZiaBaemMoro yepes apromat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcPopMaTopa. ITO
HanpspkeHWe TNoJaeTcsd Ha oJHOo(asHbIM JAMOJHBIM BBINPSAMUTENb 4Yepe3 mnyckaTeab KMI.
[lyckaTtenbr KM1 BkitouaeTcs niatou ynpasjeHus( pesae K3) npu nepexozie B pexxum “PaboTa”.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
notpe6urteseit» U «llpaBu1 TeXHUKH 0e30MaCHOCTH NPU IKCIJIyaTallUM 3JeKTPOYyCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YETCs ONACHOe JJIA KU3HU HanpsbkeHHe. [Ipu
yCTaHOBKe INpeobpa3oBaTesisi Ha OOBbEKTe, a TaKKe NPU YCTPAaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOC/IY>KMBAaHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
yCTPOMCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZaHue BJard Ha KOHTAaKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX Cpe/iaX C CoJlep>KaHueM
B aTMocdepe KHUCJIOT, les104el, Maces U T. II.

4.4 TlopkaoueHHe, peryJMpOBKA M TeXHUYECKOe O0OC/ay:KMBaHUe TIpeobGpa3oBaTesis
JIO/KHBI  POM3BOJAUTHCH TOJIBKO KBaJUPULUPOBAHHBIMU CIELUAJUCTAMM, HU3yYUBLIUMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

4.5 Ilpu osKcmayaTalMud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0AHMMO CO06J0/aTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMd 3JIEKTPOYCTAHOBOK MNOTpeOuTeseil» u
«[IpaBUJ TEXHUKH 6€30MACHOCTHU MPU IKCILJIyaTAlUH 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlng 3alUThI 06CIyKMBAIOLIET0 IepcoHaia Mpeobpa3oBaTeib A0/KEH ObITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesib He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb [JJs
nepcoHasa WM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeOOXOAWMO MOAK/IHOYATh Yepes
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN cCUCTeMOM 6e30MaCHOCTH.
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4.9 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAeseHHeM  Temaa. /Juas
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs U Ipe0TBpallleHUs Noxapa He06X0AUMO:

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

B) HejomycTMMO ycTaHaB/MBaTh Npeo6pa3oBaTe/ib B MJOX0 BEHTU/IMPYEMBIX MeCTaX U
MeCTax C BbICOKOH TeMIlepaTypoy OKpy:kalolleil cpe/ibl;

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

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

5.2 [Ipok/iaApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlOlleN CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

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

54 llenu Aaa MOJA4YM CUTHAJIOB YIpPaBJIeHUS CjeAyeT BbINOJHATb BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHOPaBJSALAM KJIeMMaM JJis1 KaXKJ0T0 CUTHaJla OT/Ie/IbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYuTb HX Ha[EeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJil Y4ero peKOMeHAYEeTCI UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTh UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoeuHeHne
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

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

5.5 TloakaouyeHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeJeHHbIM B [IpunoxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTaXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

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

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNedl MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B) mnopaTh HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOJAbI Ha MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIjiee B TeueHue 10
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CEKYHJ, JO/DKHA OTOOPa3UTbCS HAZAIMUCh TEKYLed MoJesu Nmpeobpa3oBaTesiss U BKJIKYAIOTCA
BEHTUJIATOPBl OXJaxJeHUd. Jlajee Ha [Aucijiee 0TOOpasuTbcs Haanuch “‘[oTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZaHus( HampsbKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HaAYyaeT, YTO Mpeobpa3oBaTe/ib FOTOB K paboTe U MPOrPaMMHUPOBAHMUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKM: Mojadya KoMmaHAbl “Pa6ota”
OCYIIECTBJIIETC MECTHO TyMOJIEpOM C JIMIEBOM TMaHeJM, CUTHAJl 33JlaHUsl T0JAeTCs
BCTPOEHHBIM IepEMEHHBIM PE3UCTOPOM, PEKUM — OFpaHUYEHUS TOKA.

[Ipu mepBOM BK/IIOYEHUU HA TECTOBOW HAarpy3Ke peKOMEHAYeTCs OTKJIIYUTh 3aL[UTY OT
NOTepH M0Jis1 BO3OYKAEHHUS, [I/1sl Uero cae/lyeT YCTAHOBUTb 3HaueHHe GyHKkuu F93=1.

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

[Ipu 3TOM JlO/I>KEH pa3faThCs LIEJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbid
nosaetcs HanpsipkeHue 220 B Ha 06MOTKy BO30YXJeHHUs — MPU 3TOM JiaMIla, MOJKJIOYeHHas
BMECTO OOMOTKU BO30OYXK/JEeHHUsI IPKO BCIbIXHUBAeT. /lasiee pydKy NnepeMeHHOTO pe3ucTopa OT
OJIHOTO KpaillHero IMOJIOXKeHHUsI [0 Apyroro. Y6eJuTecb NMPU 3TOM, YTO HA MOJK/JIOYEHHOU
Harpy3ke( JaMmax HaKaJMBaHUS) H3MEHSeTCsl HalpshKeHWe B COOTBETCTBUE C CHUTHAJIOM
3a/IaHUS.

6.3 PaboTa B pexxuMax CTaOUIM3aI[UH CKOPOCTH.

[lepen BxkiatoueHueM TPC Heo6x0aUMO yOeAUTHCS B TOM, UYTO MOJKJIOYEH TaxOreHEPATOop.
[TofISpHOCTh TMOAKJIOYEHUS] TaxoreHepaTopa He HMeeT 3HadyeHus, “miawc” U "MunHyc”
TaxoreHepaTopa yCJA0BHHBI.

[Ipy mepBOM BKJ/IOYEHUH yCTAaHOBUTb 3HayeHUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTb ¢yHkiuen F24 yucio MB/o60opoT A5 uMelolerocs TaxoreHepaTopa.

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

[locie aToro 06ecTOYMTH [ABUraTesb, YCTAHOBUTb OJMH M3 PEXUMOB CTaOWIHU3aALUHU
CKOPOCTH U ONpo6OBaTh B paboTe.

7. [IporpaMmMHupoOBaHue.

7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

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

7.3 IlpocMOTp ¥ M3MeHeHUe 3HaYeHUsI QYHKIUU.
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Bei6paB ¢yHKIMIO, 3HauyeHHE KOTOpPOU

TpebyeTcd NpPOCMOTPeTb WJU H3MEHUTD,

KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnocob

0 - Tymbnep

ynp.

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylLled GYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BbIOpaHHOe 3HayeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa MCYe3HET, a 3HayeHHe QYHKIMY He COXPAHUTCS,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HaYEHUS.

[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyuncaeHbl B Tabaue 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GYHKIIUU

dyH- Haanuce Ha OnucaHue
KUMA | HMHAMKaTOpe
OmpenesisieTr crnoco6 ymnpaBJeHHs: KoMmaHZa “PaGora” mojaeTcss MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHUe Hagnuch ITosicHeHue
Komanga “Pa6oTa” nmogaercs nepeBojjoM PYKOSITKU
F1 croco6 ymp. 0 TyM61ep A W i A p i A p by
Tym6Jepa “PaboTa” B nosioxkeHue “Bka
Komanga “PaGora” mojaeTcs myTeM 3aMbIKaHHUS
1 JUCTAHIMOHHO KjeMM 6 W 7 KJIeMMHOHW KoJyiogku X1 1aThkl
yIpaBJIeHUs
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
3HayeHHe Hagnucob ITosicHeHue
CurHaJsi 3aJlaHHsI U3MEHSIeTCSl HaXKaTHEM KHOIIOK “>" U
ll<"
0 KHOIIKH ‘. »
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HAMIPSIXKEHUE
HaxkaTue “<” yMeHbIIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJjlaHUsl M3MEHsSeTCsd IOBOPOTOM pPYYKH
NepeMeHHOTO Pe3UCTOpPa, pa3MellleHHOTO Ha JINIeBOH
2 CUFHAT VI 1 BCTP.PE3UCTOP naHeJsu. [TosioxkeHUE “Mun” COOTBETCTBYET
yHp: MUHUMAaJbLHOW  BeJWYMHE 3aJaHud, I[0JIOKEHHe
“Makc” - MaKCMMaJIbHOM BeJIMYMHe 3a/JaHu4.
CurHas 3a1aHus 10/1aeTcs BHEIIHUM HanpsikeHHeM 0-
2 0.10B
10 B
CurHas 3afilaHus nogaetcsd TOKoM ynpasJyeHus 0-20
3 0.20 MA
MA
CurHas 3aJlaHus MOJAETCSI TOKOM ymnpaBJeHus 4-20
4 4.20 MA
MA
5 BHEII. Pe3UCTOP CurHan 3aiaHusl NOJAeTC BHENIHUM IepeMeHHbIM
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pe3nucTopom. PeKOMeHﬂyeMOG 3Ha4YeHHe

CONpOoTUBJIeHHUS 3TOro peaucropa 1..10 kOm

OmnpenenisieT MoBe/ieHUEe Mpeobpa3oBaTesis MOC/ae NMPONaXKHd HANpPSKEHUS CUJOBOU CETH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabora”
3HavyeHHe Hagnucek ITosicHeHue
Eciu mnpoBan HanpsbkeHUs JJIUJICAd MeHee 2 CeK -
BBIXO/IHOE HAMps>KeHHWe CKAauKoOM BO3BpalllaeTcs Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Ecqu mpoBas HampspKeHWs JUIMJCA Oojiee 2 CeK -

F3 aBT.BKJI. MPOUCXOJUT aBTOMATUYECKOE OBTOPHOE BKJIYEHHUE.
Eciu mnpoBan HanpsbkeHUs JJIUJICAd MeHee 2 CeK -
BbIXOZIHOE HampshKeHWe CKauKoM BO3BpallaeTcsl Ha
NpeXHUU YPOBEHb.

1 OTKJIIOUEHO Ecin npoBan HamnpshkeHUs [Ajuiica 6Gojiee 2 cek -
aBTOMaTUYECKUU Iepe3anycK He MPOUCXOJUT; UTOOBI
nepedTy B pexxuM “PaboTa” Hy)KHO MoAaTh KOMaHIy
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpenenisieT ycjoBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnucek [TosicneHue

0 OTKJIIOUEHO PeJsie HEaKTUBHO BO BCEX pPeXUMaxX paboThl
CpabaTbIBaHHEe peJjie TPOUCXOJUT IMPHU Iepexose B

1 curHaa 'OTOB p « p » P A P pexoa
pexxuM “'oOTOBHOCTH

F4 1-e pene CpabaTbiBaHMEe peJjie MPOUCXOAUT IIPU Iepexojie B
P 2 curnan PABOTA | -P20aTe P POMCXOAMT  TIpH  TIEPEXOA
pexxuM “PaboTa
CpabaTbIBaHHEe peJjie TPOUCXOJUT IMPHU Iepexose B

3 curHas ABAPU P » "p p A P pexoa
pexxuM “ABapus

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

- TOpM. JUHaMUYECKOE TOPMOXKEHHUE
OnpepesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJsie
3HavyeHUe Hagnuce ITosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXUMaX pabOThI
CpabaTbiBaHWe peJie MPOUCXOAUT IIPU Iepexojie B

1 curdaa 'OTOB p « p ’ p A p pexol
pexuM “'oTOBHOCTB

F5 1-e pesie CpabaTbiBaHMEe peJjie MPOUCXOAUT IIPU Iepexojie B
p 2 curHaa PABOTA P ,, "p p A p pexoa
pexxuM “Pabora
CpabaTbIBaHUe peJjie TPOUCXOJUT IMPHU Iepexose B

3 curnan ABAPUS | -PaPaTP P p T TIpH TIEPEXOA
pexxuM “ABapus

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

- TOpM. JUHaMUYECKOe TOPMOXKEHHE

BpeMsi mJjiaBHOrO BbIXOJA HaNpsi>)KeHUsI Ha 3aJlaHHbIA ypoBeHb. /lManma3oH 3HayeHUH
F11 IJIaBH. MYyCK

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

BpeMs mn/laBHOrO CHW)XEHUsI HAlpsHKeHWs [0 MUHHUMaJbHOrO 3HayeHUs. /JlMama3oH
F12 IJIAaBH. BBIKJI. N

3HaYeHUU ¢yHkuu ot 0 1o 25 cek ¢ marom 0,1 cek

MuHMMaJIbHOe 3HaYeHHe CUTHaJa 3aZlaHus B %. /lnana3oH 3HayeHU ¢yHKnuu ot 0% 10
F15 | HmwkH.Ipegen 0 0

100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctsb 0,5%

MakcruMasibHOe 3HaueHUe curHasa 3ajlanus B %. [luanazoH 3HayeHuil ¢yukuuu ot 0% 10
F16 | Bepx.npenen o o

100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,5%

OyHKIMA BKJIKYAeT PEXHUMbl CTAOW/IM3AlMM WM OTPAaHUYEHHS TOKa, HAMPSKEHHS,

MOIIHOCTU

3HayeHHe Hagnucek [TosicHeHue
F17 pexum 0 HET PeXX1Mbl OrpaHUYeHHUs WK CTaOUIM3AIMU OTKIYEHbI

1 orpaHuyenue I BkJIIOUEH peKUM OTpaHUYEeHUs TOKA

2 Crabunu3anus | | BkiaiodeH pe)XUM cTaOU/IM3allMy TOKA

3 Orpanuvyenue U | BkJIOYeH peXXUM OrpaHUYeHHUs] HAaNpsSDKEHUs
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4 Crabunuzanua U | Bkio4yeH pexuM CTabUIN3alUK HanpsKeHUs
5 Cra6 I orp U BkiiloyeH pexuM CTabuIM3aliu TOKAa C OrpaHUYEeHUEM
HanpsiKeHUs
6 Cra6 Uorp BriitoueH peXuM CTAaOW/IM3alUM  HANpSKEHUS C
OrpaHUYeHHEM TOKa
7 orpaHuvYeHre n | Bk/OYeH peKMM OorpaHUYeHHs1 060POTOB
8 cTabuauzanus n | BK/OYeH pexuM CTabuJIU3alMu CKOPOCTH
OyHKIMA omnpeJesisieT CKOPOCTb M TOYHOCTh CTAaOWIM3allMU WM OrpaHHUYeHUs AJs
pexxkumoB F17<8
0 MepneHHas MepasieHHas cTabuJIM3alys, BICOKAsi TOYHOCTD
F18 | crabunusanusa 1 cpeaHss CpenHss cTabuau3alys, Cpe/iHsisi TOUHOCTh
2 ObICTpas BbicTpas cTabuin3anus, HU3Kas TOUHOCTh
3 rHGKas BoicTpass npu 6OJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
MeJlJIeHHas NPU MaJIbIX OTKJIOHEHHUIX
F19 u. ipegen U OnpejensieT MUHMMa/JIbHOE 3HaUYEHHE HAMIPSHKEHUS HA HAarpy3Ke B peXxuMe CTabuanu3anuu
HanpsikeHus. 3HaueHHe GYHKIMU He MOXKeT NPeBbICUTh 3HaYeHUe QyHKIU F20
OnpenenisieT MaKCUMaJibHOe 3HayeHUWe HaNpsSKeHUsT Ha Harpyske B pexuMme
F20 B.npeaen U | cTabuivsanuu HanpspkeHdus. 3HadeHHe QYHKIUM He MOXeT ObITb MeHblle 3Ha4yeHHs
dyuknuu F19
F21 u. npeses | OnpenesisieT MUHUMa/JbHOE 3HAaUYEHUE TOKA B HAarpysKe B peXUMe CTaOU/IM3aI[UU TOKa.
3HaueHue QYHKIIMY HE MOXET NPEBbICUTh 3HaYeHHe PyHKIuu F22
OnpefienisieT MakCcUMaJibHOE 3HAYEHHE TOKA B HAarpy3Ke B peXHMe CTAaOW/IM3alHUU TOKa.
F22 B. ipefen | 3HaueHHe PYHKLMHU HE MOXKET MPEBBICUTh HOMUHAJIbHBIM TOK BBIPSIMUTEJISIA U HE MOXKET
OBbITh MeHbllle 3HayeHUs GyHKIuu F21
QyHKIMS onpeJiessieT MOJIKJKYEH JIU TaX0reHepaTop
3HayeHHe Hagnuch ITosicHeHue
Coobuiaer  cucTeMe  ymopaBJeHHSI O  HaJU4UH
F23 | Taxoreneparop 0 BKJIIOUEH TaxoreHepartopa. Ha aucnsieil BbIBOAWTCA WHAMKALUA
0060pOTOB BaJa IBUTraTeis
CoobiulaeT cucremMe ymnpaBJeHHss 006 OTCYyTCTBUe
1 OTKJII0YEH TaxoreHepartopa. Ha gucniee oTCyTCTByeT UHAMKALUSA
060pOTOB BaJia BUTaTes
F24 mV/o6 3amaetr BeanunHy MB/06 TaxoreHepaTtopa. JTa BEJIMYMHA HCNOJb3YeTCs AN pacdera
BeJIMUMHBI 060POTOB B MUH BaJia JIBUTaTeJis U MOCJAeyIOllel ee MHANKALMHY Ha JUCIJIee
DyHKIMS onpeJiessieT cocob TOPMOXKeHHUs
0 HET TOPMOKEHUE OTCYTCTBYET
JAUHaMHA4YeCcKoe  TOpPMOXeHue - NOAKJII0UeHe
TOPMO3HOTO pe3ucTopa K 06MOTKaM SIKOpSl B TeuyeHUe
1 JuHamuyeckoe T
F25 TOpMONEH e Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYETCS
JAUHaMHA4YeCcKoe  TOpPMOXeHue - NOAKJII0UeHe
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  sKOps);
2 JAUHaMUYECKOE N
TOPMOXKE€HHWE 3aKaHYMBaeTCsd Iocje  JIOCTHXKEeHUs
CKOPOCTH BeJIMYMHBI oTcedku( F38)
F26 Tropm OyHkMa onpefeasieT BpeMs TOPMOXKEHUs 3JIeKTpojABUraresid. /l[Manma3oH 3HaYyeHUU
dyuknuu 0..25 cekyHp c marom 1 cek
F28 [HOM 51 OnpenesisieT 3HaUeHUE HOMUHA/JIBHOTO TOKA SKOPHOW OOMOTKM 3JIE€KTPOJBUTATEJS, NPU
NpeBbIlIEHUE KOTOPOT0 3allyCKaeTCs MaKCUMaJbHO-TOKOBAs 3al1UTa OT NEePErpy3Ku
OnpefensieT 3Ha4eHHEe HOMHHAJIBHOTO TOKAa OOMOTKU BO30YXKJEHHSI 3JIEKTPOJBUTATEIS,
F29 [HOM B NpU CHUXKEHUH KOTOpPOro B JBa M 6oJjiee pas3a cpabaTbiBaeT 3alidTa OT MOTEpPU MOJA
BO30YK/JleHUsI
OnpenesisieT 3HayeHHe  HOMMWHAJbHOrO  HaNpshkeHUsS  OOMOTKH  BO30YX/JeHUSs
F30 UHoM B 3JIEKTPOABUTATEJIS], IPH CHIXKEHHUU KOTOPOTO B J[Ba U 6oJiee pa3a cpabaThiBaeT 3alUTA OT
MOTEPH M0Jisl BO36YXKAEHHUS
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Onpe,qenﬂeT HUXHIOK TCpaHULly AHWalla30Ha peryjupoBaHUA CKOPOCTH B PpeXUMaAX

F31 H. Ipejesn
CTabUIM3AIMU CKOPOCTH
OnpenesisieT BEpPXHIOW TpaHUIy JHUala30HA pPETYJUPOBAHUSL CKOPOCTH B peXUMax
F32 B.Ilpeie/in | CTaOMIM3ALMM CKOPOCTH M MAaKCUMaJbHYI BeJUYUHY OOGOpPOTOB /I pexuma
orpa"HuyeHusi o06opotoB( F17=7)
3a/laeT BeJIMYMHY HOMHHAJIbHBIX 060pOTOB JiBUraTess oT 25 0 6250 06/MuH. OyHKLIUA
F33 | HOM. 060pOTHI | He BJUSET HA MPOILECC PETYJIUPOBAHUS CKOPOCTHU; ee BeJMYNHA UCI0JIb3YETCS B KauecTBe
HOMMHaJIbHBIX 060p0oTOB NHOM /1J1 IJ1IaThl aHAJIOTOBOI'0 BBIBO/IA
dyHKIMA 337aeT 3HaueHUe Ko3puIMeHTa HPONOPLHUOHAJBHOCTU OOPAaTHOW CBSA3U OT
F34 k030 . I1 TaxoreHepatopa Kn /s pexuma crabunusanuu ckopoctu F17=8. BenuuuHa Kn
ycTaHaBJuBaeTcs B npefesax oT 1 no 80; yame ucnonb3ywTcd 3HadyeHud 10..40
3a/iaeT KBaJ[paTUYHYIO COCTABJIAINYI0 06paTHOH CBSA3H o ckopocTu KkB*(n3-nd)”"2, rae
F35 K03, n*n KkB - 3nHauenue F35, n3 - 3agjanHas ckopocty, nd - pakTuieckasi CKOpocTb. [IpuMeHsieTcs
JUISl pexuMa cTabuin3aliu CKOpPOCTH, HauboJiee 11e1ec006pa3Ho [IJisi HU3KHUX 060pPOTOB
JIBUTaTeJIsl
F38 S OmnpenesisieT BeJMYMHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/muH, mocie
JIOCTKEHH S KOTOPBIX 3aKaHUYMBAETCsl [UKJ TopMoxkeHusi( ipu F25=2 nau F25=4)
QyHKIMSA BKIKYAET WK OTK/I0YaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
F92 | komTposn bas 3HayeHHe Hagnuch [TosicHeHue
0 BKJI 3anuTa BKAKYEHa
1 OTKJI 3alyTa OTKJII4YeHa
BkJIFOUAeT MJIM OTKJ/II0YAET 3aLUTY OT MOTEPH M0JIs1 BO3OYK/IeHUS
F93 | 3amura Bo36. 3HadeHUe Hapmnuce
0 BKJI 3amuTa BKAKYEeHa
1 OTKIJI 3amuTa OTKJIIoYeHa
OnpejensieT cnoco6 U3MepeHHUsI TOKa 0OMOTKU sIKOps Is1
3HavyeHHe Hagnuch [losicHeHue
0 naTanK I+ 1 I- }"01{ O6MOTI§I/I "HKOpH paBe:{ NOJIyCYyMMe HU3MepeHUui
J1r0coBoro” 1 "MuHycoBoro” JaT4ukoB Isg = (I+ ul-)/2
F94 | WsmepeHue | 1 P— Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSAM TMJIHCOBOro”
JaTyuka la=I+
Tok 06MOTKH SKOPSI paBeH NMOKa3aHUAM "MHHYCOBOTro”
2 JaT4uK -
Jatyuka Iag=1-
3 HET Tok 06MOTKHU sIKOps1 paBeH HyJIo, I =0
BxuitoyaeT WM OTKJ/HOYAET 3alUTY OT MOTEePU U3MepPeHUs HANpPsKeHUsT 0OMOTKHU SIKOPS
Usa
F95 3amuTa Uga 3HayeHHe Hapgnuchb
0 BKJI 3anuTa BKAKYeHa
1 OTKIJI 3anuTa OTKJIIoYeHa
OyHKIMA HacTpauBaeT WM OTKJKYaeT 3alllUTy OT MOTepH HU3MepeHUss 060pOTOB
JaurateJisi( 06pbIB TaXoreHepaTopa).
3HavyeHUe Hagnuch IlosicHeHue
0 15% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzazn>15% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
F96 3amuTran
1 250 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzag>25% nocsie oKOHYaHMs JIABHOTO MycKa
2 359 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1puU
Uzazn>35% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
3 OTKIJI 3anuTa OTKJIIoYeHa
. OrpaHu4yuBaeT yCKOpeHUE, PeryaupyeT MJIaBHOCTb HW3MEHEHUS CKOPOCTH BpalleHUs OT
F97 | miaBHBIN X0[,
HeorpanndeHHoro( F97=0) no ouenp meyieHHoro(F97=10)
Fo8 3aBOJ,. HACTP. Mosicherue
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3HaueHUs BceX MNpPOrpaMMHUpPyeMbIX OYHKIMHA He
H3MeHseTca
Bce nporpaMMUpyeMble byHKIUU NPUHUMAIOT
3aBO/ICKHE 3HAaYeHHUs. ITH 3HAYEHUS PaBHbI:
OyHKIMA 3aBojicKoe OyHKIMA 3aBoJicKoe
3Ha4YeHUe 3Ha4YeHHe
F1 0 F25 0
F2 1 F26 3 cek
F3 0 F28 IHoMm s
F4 1 F29 2A
F5 2 F30 220B
F11 5 F31 0
F12 3 F32 2000
F15 0 F33 3000
F16 100 F34 20
F17 1 F35 1
F18 1 F38 120
F19 0 F92 0
F20 UHOM 4 F93 0
F21 0 F94 0
F22 IHoM 4 F95 0
F23 1 F96 0
F24 60 F97 2

8. UnauKanus JaHHBIX HA JUCIJIee

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=27%,
U3=250 B, I3 = 66 A.
1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe QYHKILMU U KpaTKoe NOosiICHEHUe
1-5 cTpoka BesimunHa 3a/jal011ero CUrHaua
2-1 CTpoKa BesimunMHa TOKa HArpysku OOMOTOK SIKOpsS H
BO30YX/EHUs, BbIXOJHble HaNpsHKeHWs O0OMOTOK AKOps MU
BO30YXK/JeHUs], TeMIlepaTypa pajguaTopa, Hanpumep, [a=45 A, Ua=100
B, Us=220 B, Is=3 A, Tp=45 C.
[Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOYEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcsl TeKyllas BeJWYHMHa 060pOTOB Baja

Pa6oTra JBuraresis, HanpuMmep, n=1500 06 /MuH.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCS.
UTo6Bpl MpoCMAaTpuBaTh TOJIBKO OJWH BBIOpPAHHBIM MapaMetp,
HanpuMmep, Tp, Hy)kHO HaaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. [Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIbKO BbIOpaHHBIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALHIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.
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\ ABapusda

| KoJ olIM6KU 1 ee Ha3BaHUe

9. Bo3MoXXHbIe HEUCNIPaBHOCTH H CNoCoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOOBI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MO K/IIOYEHU U
. He N0JlaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MO JIKJIYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osibiie 100 B
BHYTpeHHsIsl HEUCIIPaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. /[lanbHelllllee TmoBeJieHUE
Om3 Hal'[an;(;l(g(?:HH' npeo6pa3oBaTeJis onpeaesseTcs 3HadeHrueM ¢yHKnuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyiu
F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHabl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
[Ipeo6pazoBaTesib pa3MelnieH B | YoeAUTbCS, UYTO  TeMIilepaTypa
IJIOXO  BEHTWJIHPYEMOM WM | OKpYXKalollero BO3/1yxa He
»KapKOM MecCTe npesbimaer 40 C.  YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
KopoTkoe Mex(a3HOro KOPOTKOTO
Our7 3aMbiKaHUe! 3aMbIKaHUS M 3aMbIKaHUS 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 ABUraTelsl, OTCTPOUTD
3JIEKTPOABUraTeNsI B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JJINTEJNbHOT0 BpeMeHHU
BHYTpeHHssl HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
HanpsikeHnue WIn ToK | [IpoBEpUTH NPaBUJIBHOCTb YCTABOK
HeT moist BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
Om1l1l 3HauYeHUH yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO30OYK/I€eHUS
BO30YK/IeHUsI
¢yuknuamu F30 u F29 Ha 06pBbIB U KOPOTKOE 3aMbIKaHHE.

npOBepI/ITb HCIIPABHOCTb AUOAHOTO
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MOCTa, TpaHchopMaTopa U
nycKaTeJst

OguH us3 JaTYUKOB TOKa
HEHCIIpaBeH WK U3MePSIET TOK B 2

YcTaHOBUTH 3HaUeHUs QYHKIUU
F94=1 u F94=2 v onpeaenuThb

HEUCIIpaBeH .
Om 12 pasa 6oJIbllle IPyTroro HEeUCNpaBHbIN JaTYUK, HACTPOUTD
JaTYHK TOKa Isa
MOKa3aHUsI TOKa C JJaTYUKa WU
3aMEeHUTD ero
HeucnpaBHOCTb B uenu | [[po3BOHUTH LieNb U3MEPEHMUS],
Om 13 HeT uaMepenus Usa | usmepenus Us MPOBEPUTH PAa3bEM B IjIaTe
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
06pbIB TaxoreHepaTopa [Ipo3BOHUTH IleNb U3MEPEHHUS],
Om 14 HEeT U3MEPEHUS N NIPOBEPUTH pa3beM B IJIaTe

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaET KoMaHay “PaboTa”

Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTeJb

[IpoBepUTh NMOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

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

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0

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

MNOAKJIDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOp MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JMMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJKJIYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewcnpaBHBI TUPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

Ha nHauKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxHasA npu4MHaA JencTtBus
He n1nozaHo BcrnomorarTe/JibHOe | BKAKOYUTH aBTOMaT QF1,
nutanue 220 B MPOBEPUTh HaJIW4YUe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTta QF1
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
oTKJoYeHue”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe mpeobpa3oBaTesib NEePUOJUYECKU “3aBHcaeT’, JJaHHble Ha
MH/MKaTope OGHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

Bo3MoXkHas NpUIUHaA

JencrBusa
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BcroMmorartesibHoe nutanue | [IpoBepbTe ocuusorpadpom
COJIEPXKUT MHOTO noMex; | HAIMYMe TIOMEX U TMPOBAJOB B
NepUoJUYECK B HEM BO3HHUKAKT | BCIOMOTaTEJIbHOM HanpsKeHUU.
POBAJIBI HanpsbkeHus | [logaTh BcmoMorartesibHOE MUTaHUE
BCJIe/ICTBHE BKJIIOYEHHSI JPYroro | OT JAPyrou JIMHUU

o6opyaoBaHus (

3JIEKTPOABUraTesied, CBAPOYHBIX

annapaToB)

BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

[Ilpy nmojmaye HanpspkeHWsI Ha TMpeo6pasoBaTesib Ha  Harpyske
NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHza “Pa6ora” He 1mojaHa,

npeo6pa3oBaTe/ib HAXOAUTCS B pexxuMe “'oToBHOCTD”

Bo3MoxkHas NpUIUHaA

JencrBusa

HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
TUPUCTOPA
HeBepHoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4eckKoe 06CIyKMBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa

B IIeCTb MeCsLeB U BK/IOYaeT B Ceb:
A) KOHTpPOJIb KpemnJieHus;

B) KOHTPOJIb 3JIEKTPUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHGHHﬁ;

B) yaasieHue NbLIK U TPS3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXKHUMA.

11 MapkupoBKa npeoopa3soBaTe i

11.1 Ha kaxxbp1¥ npeo6pa3oBaTesib HAHOCATCA:

A) Ha3BaHUe Mpeobpa3oBaTeJis;

B) o603HaueHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3aLMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JepeBsIHHbIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

13.1 IIpeo6pa3oBaTesib XPaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKaX U1

JlepeBSIHHBIX AIMKAX MPU CIEAYIOUHUX YCA0BUSIX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu Temnepatype 35 C.
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Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3oB, BbI3bIBAlOUIUX 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 TpaHcnopTUpOoBaHMe [JONyCKaeTCd BCEMU BHAAMM 3aKpPbITOrO TPaHCIOPTA.
TpaHcnopTvpoBaHHe  aBUATPAHCIOPTOM  JOJ/DKHO  NPOM3BOAUTBHCA B OTaIlJIMBaeMbIX
repMeTHU3MpPOBAHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-230-220 oo e e e 1wt

PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| =00 (0] s PP PTRTRPRP 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUEe TapaHTUWHOrO CpoKa MpHU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPAHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 0053yeTCs OCYLeCTBUTD ero 6ecnjaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX TIOBPEXJEeHUAX YCTPOUCTBA 10 BUHE IOTPEOUTEA.

e Ha npegoxpanurenu.

e B cisyyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciydyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoOLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIOBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

15.4 PeMOHT M cepBUC, B TOM 4HCJe TapaHTUHHBIM OCYyLeCTBJIAeTCI Ha NpeJIpUATHH
WU3TrOTOBUTEJIA.

15.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

TPC-230-220

Y N N ¥

XT1
A «—1 A
B «—2 B
C =«-—3 C

B N N N

O6bmoTKa akops

XT2
1 + Us
2 - Us

QF1

AA
~

L
220 B N

ObmoTKa BO3OYXAEHUSA | XT3

I_f'YY\_ + UB
2 -Us

-_—

TaxoreHepaTtop
[ XT4
L—— 1] +7r
r—— 2 -Tr
I
YnpasneHue MnaTa ynpaeneHus
0BMOTKOI siKOpSA X1
11 3B
0.10B O0—2| Uynp
Rper 0(4)..20 MA O—3] lynp
4| Rynp
O 5[ AGND
“ » 6| Oy
Pa6oTta
l - — 7| GND
X4
1|HP P1 —
2 06wwuin P1
3[H3 P [
4|HP P2 —
5] 06wwun P2
slHePz

PrucyHok Al CxeMa noJK/I04YeHUA

28



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

IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6sauua b1 'abapuTHbIe M IPUCOEAUHUTENbHbIE pa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-230-220-40-13 360 390 414 560 525 | 174 | Boatel M8 16
TPC-230-220-80-13 360 390 414 560 525 | 174 | Boartei M8 18
TPC-230-220-125-13 480 516 546 720 680 | 194 | Boatet M10 24
TPC-230-220-160-13 480 516 546 720 680 | 194 | Boatet M10 26
TPC-230-220-200-13 480 516 546 720 680 | 194 | Boatet M10 28
TPC-230-220-250-22 560 602 638 840 790 | 194 | Boatet M12 33
TPC-230-220-315-22 560 602 638 840 790 | 194 | Boatet M12 37
TPC-230-220-400-22 660 702 738 940 890 | 222 | Boatel M12 48
TPC-230-220-500-35 760 802 838 1000 | 950 | 222 | Boatet M12 50
TPC-230-220-630-35 760 802 838 1000 | 950 | 222 | Boatsl M12 55
TPC-230-220-800-50 760 802 838 1000 | 950 | 222 | Boatsl M12 60

TPC-230-220-1000-50* 760 802 838 1300 | 1250 | 282 | Boatei M12 72
TPC-230-220-1250-50* 760 802 838 1300 | 1250 | 282 | Boatet M12 75
TPC-230-220-1600-50* 760 802 838 1300 | 1250 | 282 | Boatet M12 85
TPC-230-220-2000-50 HanosbHbi# mkad 1800x1000x600 150
TPC-230-220-2500-50 HanosabHbli mikad 2000x1200x600 210
TPC-230-220-3200-50 HanosabHbli mikad 2000x1200x600 220

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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