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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 J[BUraTesisi MOCTOSHHOrO TOKa, MMeHyeMoro fajee mo Tekcty “TPC-230-220-A”,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

1.2 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-A

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 Jla
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.

B BHyTpu mkada pazMeniaroTcs:

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

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

[') TupucropHsle Moayu( 3 IWITYKH);

) paauaTop oxJaxKJeHUs;

E) maaTel cucTeMbl yripaBJeHuUs;

7K) aBTOMaTHuYeckuit BbikIO4YaTe b QF2;

3) BEHTUJIATOPBI OXJIAXK/eHUS

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

B kayecTBe peryJiMpymolero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YHOTCA TPU TUPUCTOPHBIX
MOAYJS, KaXKJAbld M3 KOTOPBIX COAEPKUT MO0 JBa TUpUCTOpa. CHJOBOe HampsiKeHUue
NoJKJl04aeTcsl K CBOOOAHBIM 3akuMaM aBToMaTa QF1. Ha suneBoill naHesu pasMelleHbI
3JIEeMEeHTbl WHJMKALMU U ylpaBjeHHd. BHeliHue mpoBoJa U Kabeau JAJs MNOAKJIIOYEHHs

6
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HaNpshKeHUs CeTH, Harpy3KHU U Lielled yrnpaBJeHUsl BBOAATCA B IIKad ¢ HUXKHeH CTOpoHbL. Llenu
yIpaBJieHUs U CUTHAJM3alUM MOJAKJIYATCA K KjieMMHUMKaM X1 u X4 cOOTBETCTBEHHO Ha

IJiaTe ylpaBJIEHHUA.

PexxyMbl paboOThHL.

[Ipeo6pasoBaTesb B J1I06O0M MOMEHT HAxXOAUTCS B OJHOM H3 PEXHUMOB pabOThl. ITU
pexxuMbl lepevyrc/ieHsl B Tabaune 3.1.

Tab6siuna 3.1 PexxuMbl paboThl Mpeobpa3oBaTeJist

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3ToM pexuMe UMIYyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NOJAIOTCs, BbIXOJHOE HaNpshbKeHWe Ha Harpy3ke OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ora” wiau
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOpe B IepBOH CTpOKe
oTobOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HAaYeHHUe CUTHaJIa 33/laHUsl

“Pabora”

B 3TOT pexuM npeo6pasoBaTesib MepeXOoAUT NPU HAJUUYUU KOMaAH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAIOTCH yHpaBJANOLIAE
UMIyJIbChI, HA HArpyske NpUCYTCTBYeT HampspkeHue. Ha uHAukaTope
OoTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoJuT B pexxuM “'OTOBHOCTD .

“ABapus”

B 3TOT pexxuM npeobpasoBaTesib NePeXOJUT NPHU PEerucTpaLuyd Kakou-
JIUO60 aBAapUUWHOW CUTyaluu. MMMmyJsbchl yHpaBjeHUsT Ha CHJIOBBbIE
TUPUCTOPBHI He MOJANTCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
OTCYTCTBUSI  aBapUMHOW CUTyallud Mpeobpa3oBaTesb  MOXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “loToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha nnjukaTope oTo6pakaeTcs KOJ OLIMOKHU Y NOSICHAOLIAA HAJUCh

“IIporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYeMbIX
napamMeTpoOB M COXpaHEHUS MX B NaMATH MHUKpomnpoueccopa. YTobbl
nepelTu B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepepgHel naHenu. Takxke B pexkum “[IporpammupoBaHue”
MOXXHO BOWTHM HakaB KHomnky ‘I[lporp.” B nepBble 10 cekyHJ nocie
NO/Jauu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( KoOrja Ha JHUCILIee
OoTOOpaXkaeTcsl Ha3BaHUe TeKylleld MoJie/iM TpeobpasoBaTesis).

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

B mepBoi cTpoke HHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.




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

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 ynpasJjienusa iy | HasHayenue
UHAUKALUHU
ABTOMaTUYECKUHU KoMMyTanusa cuioBoro HanpsKeHus
BbIKJIto4aTe b QF1
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BhbIKJIt0O4YaTe b QF2

Csetoauon “Pabora”

l'oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WH/JMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3ucTOp | YnpaBJieHUe BbIXOHBIM HaNPSX)KEHHUEM B pyYHOM peXUMe
“YnpaBsnenue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “IIporp”

1 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHUs

Jlis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbBI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4yeHUsI MPOrPaMMUPYEMOU BeJTUUUHbI
KHonka “ABapuiiHoe J11 HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUsl IpHU
OTKJIIDYeHHEe” BO3HUKHOBEHHU aBapUHWHOW CUTYaLUH.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT3, X1 u X4 npuBejieHO B Tabsule 3.3.
KsnemmHbIe kooaku X1 v X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBI
XT1 1 +Us Jisi coeHeHMs ¢ 06MOTKoM sikopsi( Beixoa “mitoc”)
XT1 2 - Us Jnsi coennHeHus c o6MoTKoM sikops ( Beixog “MuHyc”)
XT2 1 +UB Jlnsi coenuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT? 9 - Us gﬂﬂ COE",CU/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon
MUHYC")
XT3 1 Tr+ Jl14 oKJI0UeHUs TaxoreHepaTopa
XT3 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jig nogayu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasoroBoro curiaza 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O6mui /s aHAJIOTOBOT0 CUTHaJIa YIIpaBJleHUs
X1 6 Ay g moja4yy CUrHajia AYCTaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X4 1 HP P1 HopMasibHO-pa30MKHYTbIM KOHTAKT 1-r0
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IporpaMMHUpyeMoro peJse
O6mui | O6IMKA KOHTAKT 1-ro mporpaMMUpyeMoro peJie
x . P1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMupyeMoro
peJse
X4 4 yppy | HOPManbHO-Pa3OMKHYTbIH KOHTAKT 2-T0
IporpaMMHUpyeMoro peJse
O6wuit | O6IMI KOHTAKT 2-Ir0 IpOrpaMMHUpPyeMoro peJie
X > P2
X4 6 H3 P2 g:}}lﬂé\/laﬂbHOGaMKHYTbIH KOHTAKT 2-T0 IPOrpaMMUPyeMOro

3.5 Boi6op crnoco6a nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMmbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHUEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160p 3a/1at0111eTr0 CUT'HaJIa

YnpaB/siaTb YypOBHEM BBIXOJHOIO HaNpsiXKeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUTHaJjIa, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIIaeT;

B) BCTpOoeHHBIM INepeMeHHBbIM pe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiodkeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasia.

JI1  AYMCTAaHLMOHHOTO VIpaBJeHUs B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) cranpapTHbIY aHasoroBbli curnai 0..10 B;

B) cTangapTHbIN aHa0roBbid curHad 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbIH 4...20 MA.

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

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

3.7 Wcnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'O BKIOYEHUS

[loBesieHMe mnpeob6pa3oBaTesisl MOCJe MpoBajJa CUJIOBOTO MJM BCIOMOraTeJbHOIO
HanpsDKeHUs  omnpejiesiseTcsds  3HaueHWeM  QYHKLMM  TNOBTOpPHOro  BK/K4YeHUsa  F3,
yCTaHaBJIMBAeMOro NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsHKeHUs JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJiblle JBYX CEKYHJ, — TO NPU HaJIMYUM KoMaHAbl “Pabora”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHWe CKaYKOM BO3BpalljaeTcs Ha
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NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYUU KOMaH/bl “PaboTa” Ha gucnee
WHJUIMPYeETCs cooblieHre 06 omunbKe. B TakoM nosioxkeHUU npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HanpsbkeHUsl. YTOObI ero pa36/iOKUpPOBaTh, HYXKHO NojAaTbh koMaHAy “Cron”,
nocJ/ie 4yero npeobpasoBaresib NepenzieT B pexxuM “'0TOBHOCTB .

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A
Haﬂpﬂ}HEHHE CeTH
- T
Komanpa "Pabota”
- T
BeixogHoe Hanpsaxenwe, F3=0
= 1
BobixogHoe HanpRxenwne, F3=1
- T
Pucynok 3.2 [[pumeHenue pyHkuuu F3
3.8 Bri6o HKIIMY IPOrpaMMUPYEMBIX peJie

Ha «ksnemMMHyro kosoAky X4 1JiaTel YyIOpaBJeHUS BbIBeJleHbl KOHTAKThl JIBYX
nporpaMMupyeMbIx pese. B 3aBucuMocTu oT 3HayeHUs GyHKUUM F4-F5( cMm. myHKT 7) peine
MOTYT ObITh HEAKTUBHBIMU UJIM BbIMOJIHATD QYHKIMIO CHTHAJIN3aTOpa CJeAYIOLUX COOBITUM:

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

b) Ilpeobpa3oBaTesib HaX0AUTCS B pexxuMe “Paborta”;

B) [Ipeo6pazoBaTeib HAXOAUTCS B pexxuMe “ABapus’”.

[) Jlunamuyeckoe TopMoxkeHHe. KOHTaKTbl pesie HUCHOJB3YIOTCH JJisi KOMMYyTaLUHU
CUJIOBOTO KOHTAKTOPA, NOAK/I0YaI0Iero TOpMO3HOH pe3nucTop K 0OMOTKe SKOPH.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 T'n u
TOK 5 A.

3.10 Hu>xkHUY ¥ BepXHUY [IpeJieJibl DeryJIUPOBaHUS

HwxHUB W BepxXHUH Tmpenesibl PeryJupoBaHUST COOTBETCTBYHOT MHHUMAJILHOMY U
MaKCHMaJIbHOMY 3HAa4Y€HHUI0 YNPAaBJAIIIEr0 CUrHajla. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUThH 3HaueHUE [JIS HUXKHEro
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlManasoHe — OT HyJis 10 MAKCUMaJIbHOTO.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

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

3.11 PexxyM orpaHUYeHUs TOKa
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[Ipeo6pa3oBaresb MOXKET paboTaTb B peXMMe OTPaHUYEHHUsI TOKA, B KOTOPOM CHCTeMa
yIpaBJeHHWs aBTOMAaTHU4YeCKH HU3MEHsSIeT YIpaBJsioliiee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObI TOK OOMOTKH He IpPeBbICUJ 3aJlaHHOe 3HaueHue. /laHHasA GYHKIMSA N03BOJISET
TOYHO OTPaHHWYMBATh IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHHAJIBHOrO, TEM CaMbIM
u3beraTb cpabaTblBaHUSA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuua
BKJIIOYAeTCd U OTKJIIOYaeTcsd MporpaMMUpoBaHueM ycTaBku F17=1, a BeJMYMHA
MaKCUMaJIbHOTO TOKa 3a/iaeTcs ycTtaBkor F22( cM. myHKT 7).

3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXKeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee 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 IpU
CKaukKe ceTeBOro HanpsbkeHusd Ha 10 % - 2.3 cek. CurHaz 3aiaHus 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 PexKUM OorpaHUYeHrs HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPSHKEHUs, B KOTOPOM

CUCTeMa ylpaBJIeHUsl aBTOMaTUYeCKH HU3MeHsleT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOObI BbIXOJJHOE HaNpsKeHHe Ha 0OMOTKe SIKOpS He MPEeBbICUJIO 33/laHHOE
3HayeHUe. DyHKIMA BK/IOYAETCS U OTKJIIOYAETCs MporpaMMHUpoBaHUeM ycTaBku F17=3, a
BeJIMYMHA MaKCMMaJIbHOT'O HanpsiXKeHUs 3aZaeTca yctaBkor F20( cM. yHKT 7).

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

cucTeMa ymnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUEe HAa TUPUCTOPHI
TaKMM 00pa3oM, YTOObI MO//lepP>KMBATh HaNpsKeHHe Ha 0OMOTKe SIKOpsl Ha 3a/JaHHOM YpOBHe.
ToyHOCTh cTabuIM3aLUU HanpspkeHUs1 — 2% OT HOMHMHAJIBHOTO HANpSHKEHUs CEeTH, BpeMs
CTabu/IM3alMU MpPU CKadyKe ceTeBoro HamnpsbkeHus Ha 10 % - 2.3 cek. CurHana 3ajaHus
oToOpakaeTcss B BoJibTax, HampuMep U3 = 150 B. ®DyHKUMA BKJ0OYAETCS W OTKJIOYAETCS
nporpaMMUpoBaHueM ycTaBku F17=4, a BeJMYMHA MHHHMaJbHOTO W MaKCHMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabuJIM3allMy TOKA C OTpaHUYeHUeM HanpsKeHUs

[Ipeobpa3oBaTesib MOXKET paboTaTh B pexUMe CTAbUIM3AlMU TOKA C OJHOBPEMEHHbIM
OrpaHHYEeHUEM HaNpsPKeHWs, B KOTOPOM CHUCTeMAa YNpaBJIEeHUS aBTOMAaTUYECKU H3MeHseT
ynpaBJisiioliilee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXKUBAThb TOK
0OMOTKH SIKOpsS Ha 3a/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He JOMycKas IpeBblleHUs
YCTaBKM MO0 HamnpsbkeHUto. CUrHazi 3a/jaHUusi OTOOpakaeTcs B aMmiepax, Hanpumep I3 = 27 A.
dyHKUMA BKJIKYAETCA W OTKJ/IOYaeTCs NporpaMMUpoBaHUeM ycTaBku F17=5, BeJINYMHA
MUHMMaJbHOTO U MaKCUMaJIbHOTO TOKa 3ajaercd ycrtaBkamMu F21 u F22, makcuMasibHasd
BeJIMUMHA HanpsikeHUs - yHkiuend F19( cM. nyHKT 7).

3.16 PexxyM cTabUAM3alMU HAPSXKEHWS C OTPAaHUYEHUEM TOKA

[Ipeo6pasoBaTesib MOXKeT paboTaTb B peXUMe CTAaOWIM3ALUK HaNpsKeHUsd C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMA YIpaBJeHHWS aBTOMAaTUYECKU
VM3MeHsIeT yNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpspkeHWe Ha OOMOTKe SIKOps Ha 33JJaHHOM YpPOBHeE, OJJHOBPEMEHHO C 3TUM He JIoMycKas
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NpeBbIlIeHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus 0ToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKIMS BK/IOYAETCS M OTKJKYAETCS NporpaMMupoBaHueM ycTaBkU F17=6, BesanuuHa
MHHUMaJIbHOTO ¥ MaKCUMaJIbHOrO Hamnps»KeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIuel F22( cMm. myHKT 7).

3.17 PexXuM orpaHUYeHUd CKOPOCTHU

[Ipeo6pasoBaTesib MOXKET pabOTaTh B pEXUMe OrpaHUYEHHUS] CKOPOCTH, B KOTOpPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslollee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, YTOOBI YACTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJaHHOe 3HaueHUue. DyHK1us
BKJIIOYAETCA U OTKJII0YaeTCs IporpaMMUpoBaHueM ycTaBku F17=7, a BelvunMHa MakCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTaBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aIMU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIIMKM 06paTHOM CBSI3M OT TaxOreHepaTopa, YCTAaHOBJEHHOro Ha Bas JBurartess. CUrHal
3a/laHHs Ha AHCIlJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxHU#A
Y BEPXHUU NpeJies peTryJUpoBKU 060poTOB 3agaeTcsd GyHkuusaAMU F31 u F32( cMm. nyHKT 7).

Jl/1s1 TpaBUJIbHOM paboThl U UHAWKALMY B peXXMMaX CTabUIN3al i CKOPOCTH HEOOXO0JUMO
aKTUBHMPOBATb MHJMKAlMI0O 0GOPOTOB Ha JUCIJee, AJ 4ero HY>KHO YCTaHOBHUTb 3HaueHHUe
F23=0, a Tak xe ¢yHkuuen F24 ycTaHOBUTb KOpPpEKTHOe 3HaueHue uyuciaa MB/o6,
COOTBETCTBYIOLee KOHKPETHOMY TaxoreHepaTopy.

PexxuM cTabunvsanuy CKOpPOCTH BkitovyaeTcsa  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HayeHUe paBHOoe 8). B 3ToM pexuMe peryjaTop u3MepsieT CUTHajJ OOpaTHOM CBA3M IO
CKOPOCTH OT TaxoreHepaTopa M CpaBHUBAET C 33/laHUEM; NPU 3TOM BeJIMYMHA YIPaBJISIOIIETO
BO3/JleCTBUS Ha TUPHUCTOPBI BBIYMCIAETCS KaK pasHULA MeXJy 3aJaHHOM M (paKTHUeCcKOH
CKOPOCTbIO( BEJIMYMHA PacCcOrJlacOBaHUs], YMHOKE€HHasl Ha NPONOPLUOHAIbHbIN KO3PPULIMEHT
Kn. U3 sToro mpuHnumna ciaefyet, 4To GaKTHYecKass CKOPOCTb Gy/leT BCerjja HEMHOIO0 MeHblle
3a/laHHOM, IOTOMY YTO Pa3HOCTb PACCOTJIACOBAHUS He MOXET ObITh PaBHOU HY.IIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcs B npegenax ot 1 fo 80,
3aBojickasg ycTaBka paBHa 20. Yem 6Gosbuie koadpduuueHt Km, TeM cTabujbHee CKOpPOCTb
BpallleHUs1 U JKecTye MexaHHYecKas xapaKTepUCTHKa 3JekTpogBurartens. Ilpu Kn=1
CTabuIM3aIMs CKOPOCTHM NPAKTHUYECKH OTCYTCTBYeT, MeXaHHW4yecKass XapaKTepHUCTHKa
MaKCMMaJbHO MArkas. Haubosiee yacTo Mcnosb3yroT koadpduuneHT Kn B fuanasone ot 10 go
40. Koadpouunent Kn>50 nesecoobpasHo MCNOJIb30BaTh NPU pabOTe ABUraTesisi HA HU3KUX
o6opoTax.

Taxk ke ang pexxuma cTabuUIM3aLUU CKOPOCTU UMeeTcs HacTpoWka F35 - kBagpaTU4HbIN
k03¢ PunueHT n*n. JleiictBue 3Toro koadpdpuieHTa aHaaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03QPULNEHT yUYUTbIBAeTCSA B 00PAaTHOM CBSA3U KBaJpaTHU4HO. [Ipy He6OIbIION pasHULe MeXAY
3a/laHHOM U (PaKTHUUYeCKHMMM CKOPOCTSMHM 3Ta COCTABJAWIAS HeBeJMKa, HO NPU IpocajKe
CKOPOCTU KBaJipaTU4yHas cocTaBJjsomas F35*(n3-nd)”*2 pe3ko yBenndyuBaeTcs U J006aBjseT
CcTabuau3upyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/iecoo06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.

Baxkno! Ilpu crabuiusanuy CKOPOCTHM BO3JeMCTBHE HJeT TOJbKO Ha BbINPSIMUTENb
yOpaBJeHUs LeNblo SKOpsA. IJTO HYXHO YYWUTBIBAaTh MPU peaju3aldd JIBYX30HHOTO
peryJMpoBaHUsl CKOPOCTH, TaK KaK IPU HeOOXOAMMOCTH CTAaOUJIM3aLMd CKOPOCTH BhbIllIe
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOpPPEKTUPYET aBTOMATUYECKU HANpsi>KeHHe U TOK BO36YK/JeHHsl. ITO HYXKHO JieJIaTb BPYUHYIO
WJIM OT BHELIHEro KOHTPoJlJepa.
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3.19 YcTaHOBKA CKOPOCTU OrpaHUYeHHUd U CTAOUIU3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OorpaHuYeHUs) 3aZlaHHbIX BeJIM4YMH. [l aToro uMeercsa ¢pyHkuusa F18, koTopas aelcTByeT A
pexxumoB F17<8( kpoMe pexxuma cTtabuausanuu ckopoctu). Pynkuusa F18 MoxeT npuHUMATh
3Ha4YeHMUA:

- 0 - megieHHada. CKOPOCTb CTAaOMJIM3ALMM WM OFPAaHUYEHHUs] MAaKCMMaJIbHO MeJJIeHHas,
IpH 3TOM JOCTUraeTc HauWOoJblIasg TOYHOCTb CTabWIM3alUM. TOYHOCTb CTabWUIM3ALUU
HanpsKeHUs WU TokKa — 1% OT HOMHHA/IBHOTO HaIpsi>KeHUs CeTH, BpeMsl CTabM/IM3aluu IpU
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpeJAHsAsA, NpPU 3ITOM
JIOCTHUTAeTCsl CpefHssl TOYHOCTb CTabWM3anuU. TOYHOCTb CTAGUIM3aLMU HaNpPSHKeHUs WId
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOT0
HaMnps>KeHUs1 UM Harpy3ky Ha 10% - 3.4 cek;

- 2 - opicTpas. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, MPU 3TOM TOYHOCTh
CTabuau3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJM3alMU NPU CKayKe CeTeBOro HaIpsiKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rub6kad. CKOpOCTb CTabWIM3allUM BBICOKAasg MNpPU 6GOJBLIOM OTK/JIOHEHUH
CTabUJIN3UPYeMOM BeJMYUHBI OT 3aJaHHOM M OoJiee MeJJleHHas MO Mepe NPUOIMKEHUS
CTaOU/IM3UPYyeMOM BeJIMYMHBI K 33/laHHUIO0.

3.20 TopMoxKeHUe JBUTATEA

Topmoxkenue aBurartens 3agaetca ¢yHkuuamu F25, F26 u F38. /[laa 6osiee 6bicTporo
TOPMOXXEHHWSI HEeO0OXOJMMO YCTaHaBJIMBaTb MUHHMMaJlbHOe 3HauyeHUWe BpeMeHU GyHKuuu F12
IJIAaBHOT'0 OCTaHOBA. /IJINTEJIbHOCTb TOPMOXKEHHS orpaHruyeHa 25-30 ceKyH/1 BO BCEX PeKMMaX.

Cnioco6 TOpMOXKeHUS 3aBUCUT OT 3HaYeHUs OT 3Ha4eHUsA GyHKuuu F25:

- F25=0 - HeT TopMOXKeHUs, Bas IBUTaTe/b OCTAHABJIMBAETCS CBOOOJHBIM BbIOETOM;

- F25=1 - fuHaMuyeckoe TopMoxKeHHe B QyHKLIUM BpeMEHHU, TO €CTb IyTeM MOAKIYEHUs
06ecTOYeHHON OOMOTKM fIKOpPS K TOPMO3HOMY pe3UCTOpYy B TeuyeHHe BpeMeHU TTopM,
onpezessieMoro 3HayeHueM QyHkuuu F26. [Ipu 3TOM cCKOpOCThb BpalljeHUusl He KOHTPOJIMPYyeTCH.
TopMo3HOM pe3ncTop NOAKJIIYAeTCA 3a CYeT KOMMYTALlMA CUJIOBOTO KOHTaKTopa. TopMoO3HOU
pe3sucTop U CUJIOBOM KOHTAKTOpP B KOMILJIEKT IOCTaBKM He BXOJAT, NpUOOpeTaroTCsA
NOTpebuTe/seM CaMOCTOATeNbHO. /[l KOMMYTallMM CUJIOBOTO KOHTAaKTOpa 3a/elCTByeTcs
KOHTAaKThl IPOrpaMMHUpYeMBbIX peJie Ha IlJIaTe ynpaBJeHHud, [Jis 4ero TpebyeTcsl yCTAaHOBUTb
3HavyeHus GyHkui F4, paBHoe 4.

[lo ucteyeHue BpeMeHM TTOpPM HamnpsX)KeHHWe KOHTAKTbl NPOrpaMMHUpYyeMBIX peJie
IepeKH/IbIBAIOTCS, CUJIOBOM KOHTAKTOP OTKJII0YaeT TOPMO3HOW PE3UCTOP OT OOMOTKHU AKOPS U
JMHaMHUYyecKoe TOpMOXKeHHUe peKpallaeTcs.

- F25=2 - iuHaMu4eckoe TopMoOXeHHe B QYHKIUU CKOPOCTH, TO €CTh NyTeM MO K/II04YeHN
00ecTO4YeHHON OOMOTKHM fIKOpSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJIUPYS NPHU 3TOM CKOPOCTb
BpallleHUs BaJla [0 CUTHaJIy OT TaxoreHepaTopa. TOpMO3HOM pe3UCTOpP MOAKJIKYAeTCA 3a CYeT
KOMMYTAaLlUM CHUJIOBOTO KOHTAaKTOpa. TOpMO3HOU pe3ncTop U CUJI0BOM KOHTAKTOP B KOMILJIEKT
IIOCTaBKM He BXOJAT, NpUOOpeTaloTCs MOTpeGUTesNeM CaMOCTOATeNbHO. Il KOMMYyTalUu
CUJIOBOTO KOHTAaKTOpa 33JeWCTByeTCAd KOHTAKTbl IPOrpaMMHUpPYeMBbIX peJie Ha ILIaTe
ynpaBJieHus, JAJs1 Yero TpebyeTcsl yCTaHOBUTDh 3HaueHUs1 pyHKUUM F4, paBHoe 4.

[Tocsie fOCTHXKEHUsI CKOPOCTH BpallleHHs BEJIMYMHBI N OTCEYKH, onpesesseMol QyHKIHen
F38, KOHTaKThl NporpaMMUpyeMbIX peJie MepeKUAbIBalOTCH, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM Pe3UCTOP OT 0OMOTKH IKOPSA U IMHAaMHU4YeCKOe TOPMOXKeHHe NpeKpaliaeTcsl.
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3.21 I1/1aBHOCTb U3MEHEHHUS CKOPOCTU BpallleHUs

B MeHwo umeetcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh
M3MeHEeHUsl CKOPOCTH BpallleHus], YTO ObIBaeT HeOOXOAMMO JJs NpefoTBpallleHUs PBbIBKOB U
neperpysku Apuratessd. PyHKIHUA NPUHUMaeT 3Ha4yeHUs OT HyJa o 10. OyHKuusa nos3BoJsseT
OrpaHHUYMUBaTh YCKOPEeHHe BaJjla ABUraTe/isd IPU pe3KOM U3MEHEeHUHU CUMTHaJa ylpaBJIeHUA WU
Harpysky, salllMIlaeT ABUraTes]b OT pPe3KOro Habopa CKOPOCTH, HanpuMmep, NMpHU OMIMOOYHBIX
JleHMCTBUAX OllepaTopa, IpeJoTBpallaeT yX0/ PeryasaTopa B 3alUTY OT Ileperpy3KHu.

Hysito cooTBeTCTByeT OTCYTCTBHE IIJIABHOCTH, YCKOpeHHe He orpaHuyuBaeTtcd, 10 -
MaKCHMaJIbHO MeJJleHHOe H3MeHeHHe. HyXHO y4HUTBIBaTh, YTO NPH OOJIbIIMX 3HAYEHHUAX
bYHKIMK y pery/iiTopa yMeHbIIAeTCsl CKOPOCTb peaKL MM Ha Habpoc Harpyskd B pexuMe
CTabWJIN3alMd CKOPOCTH, YTO MOXEeT OBbITh He)KeJaTeJbHO, I03TOMYy He CJiefiyeT BbICTaBJATH
He0OOCHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKILUU.

3.22 3anuchb B IaMATb 3aBOJICKUX HACTPOEK.

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

3.23 3a1uThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHEe BU/bl 3a1LUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaanu3yeTcs
nyTeM OBICTPON 0O6pabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NMPOUCXOAUT CHSITHE YNPaBJSAIOLIMX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JJUCIlJIee 0TOOPaXKaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amura OT meperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
PaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HayeHUs. 3allluTa yCTaHABJMBAeTCs NMporpaMmupoBaHueM GpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HAauyeHUe TOKa fAKOpsA U BO30YXKAeHHUs
anekTtpoaBurartesda. Ilo ymosdaHuw 3HayeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6pasoBaTtesisi( CM. NYHKT. 7) MuUKponpolLeccop HenpepblBHO U3MepsieT TOK HAarpy3ku U
HaKallJIMBAaeT 3HayeHUe BpeMsA-TOKOBOIO HHTerpaja U CpaBHHUBAET €ro C YCTaBKOW, MpH
NpeBbILIEHUU KOTOPOM CHMMaeT WMIIYJbChbl YNpaBJeHUS C TUPUCTOPOB M OTOOpakaeT Ha
JMciliee coobuieHue. PaboTa npeobpasoBaTesiss GJIOKMPYyeTCcs HAa 3 MHUHYTHI, [OC/E Yero OH
nepexoAuT pexuM “'0TOBHOCTBL” ec/v mojiaHa komaHza “Cton”.

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

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIaTYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [lpeaesbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCH
BEHTUJIATOPHI OXJIXKJEHHUS U Ipeobpa3oBaTesib NepexoAuT pexuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).
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Jl) 3awyTa OT HEeJONMYyCTHMO HHU3KOIOo MoJisd BO30Oy:xJAeHUA. B ciydaeT HeLOCTaTOYHO
BbICOKOTO HAMpSDKEHUS1 WM TOKa BO30OyXKJeHUs MpeobOpas3oBaTesib OJIOKUpyeT mnojady
MMIIyJIbCOB YNpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylIecTBJIsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEeHUS 3JIEKTPOJABUTATEJISI.
CpabaTbiBaHMe 3alUThl NPOUCXOAUT NPU PErucTpalMi BeJIMYMHBbI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaueHus pyHKuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTc  HOMHHA/JIbHOe  HalpshbKeHUMe — BO30OYXAeHHUS
asnekTpojBuraressa. CpabaTblBaHHe 3alllUTbl NPOUCXOAUT TNPU pPErucTpalui BeJUYUHbI
HanpsKeHUs BO30YX/AeHHUd B iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

[Tocsie cpabaThiBaHHUS 3alUThI [JI51 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

®yuknyerd F93 MOXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BeIKJII0OYeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BOo30yAeHUs1 U HacTpoek F29 u F30.

E) 3amuTa oT HeHCIIpaBHOCTH JaTUYMKa TOKa. B ycTpoiicTBe /11 M3MepeHUs TOKa 0OMOTKHU
SKOpsS MCIOJIb3yeTCs [Ba JaTuMKa TOKa, “MJCcoBOM” W “MuHycoBoi”. Cnoco6 H3MepeHUs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMCIAseTCS KakK IOJycyMMa M3MepeHUH ABYX AaT4ukoB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu ofUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblAaeTcs olM6ka 12, cMrHaJW3UpYOLiasi O HEMCIPABHOCTHU JaT4yMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [IJ151 ee cOpoca HEOOXOJUMO CHATB curHas “"PaboTa”.

[Tocse 3TOro MOXXHO YyCTaHOBUTD:

F94=1 - Ia = | mutoc;

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 NpPU HEHCIIPABHOCTH 060UX AAaTYUKOB TOKa.

K) 3awuTa oT oTCyTCTBUS U3MepeHUs1 HanpshkeHUs skopsa Usd. @yHKUUSA aKTUBUPYeETCs
WM OTKJ4YaeTcsa ¢yHkuued F96. 3amura cpabaThiBaeT ecau HanpsbkeHue Us<25 B npu
NpeBbIIEHNH ONPEJIEJIEHHOTO YIya NPOBOAUMOCTU TUPHUCTOPOB, YTO TOBOPUT O HEMCIIPABHOCTHU
KOHTypa u3MepeHus. [locsie cpabaTbiBaHUS 3alIUThI JJis ee c6poca HEOOXOAHUMO CHATb CUTHaJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs ¢yHKuuer F96. ITol dyHKIMen
YCTAHABJIMBAETCA TPU CTYNeHU cpabaThiBaHUs 3TOMW 3amuTthl: 15%, 25% u 35%. 3amwura
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MUH mpu ynpaBJsioueM 3ajaHuu Usafg >
15%, 25% u 35% B TeyeHue 3-X cekyHA. COOTBETCTBEHHO, 3HaueHHe 15% sBJsseTcsa camMoi
»KeCTKOM YCTaBKOM.

[Ipu F96 = 3 3amura HeaKTUBHA.

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

[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee cC6poca HEOOXOJUMO CHATH cCUrHas “"PaboTa”.

3.24 Vcnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/O4YeHHe” MO3BOJISIeT CHATb HaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/a WU OpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcaluio CBOEro MoJoXKeHHus.
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B Moen9X TUPUCTOPHBIX BBINPAMUTE/S C HOMUHAJIbHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHONKH pa3pblBaeTcd Liellb BCOOMOraTeJbHOr0 MUTAHUA, IPU 3TOM IJIAThl YIIpaBJeHUs
06eCTOYMBAIOTCA U UMIIYJIbChl YIIPABJe€HUs HA TAPUCTOPHI He MOJAI0TCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUU KHONKU NOJaeTCs
Halpsb>KeHWe Ha MexaHW3M He3aBUCHMOIO pacLelnuTesNsd CUJIOBOIO aBTOMAaTa, KOTOPBIM
OTKJ/II0YaeTcs U 06eCcTOYNBAET HarpysKy.

3.25 YnpagJieHde LieNbl0 BO36YKIeHUS
BbixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXK/JeHUs1 - Heperyaupyemoe, 220 B

noctossHHOro Toka. OHo ¢popMuUpyeTcs nyTeM BbINpsMJIeHUs ofgHOodasHoro HanpsikeHus 220 B,
nosaBaemoro yepes apromat QF1, cymMupyeMoro ¢ BoJbTO00aBKOHM OT TpaHcpopmaTopa. ITo
HanpsPKeHWe MoJaeTcs Ha OAHO(A3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckatenbr KM1 BktoYaeTcsd nmiaTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

4. Tpe6GoBaHMs1 6€30MIACHOCTH.

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

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJb3yeTCs ONacHOe JAJs XKU3HU HanpshkeHue. [Ipu
yCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00C/TyKMBaHUM HEO0OXOJMMO OTKJIIOYHWTh NpeobpasoBaTesb U MOJK/IOYaeMble
YCTPOWCTBA OT CETH.

4.3 He ponyckaeTcs nomnajZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
mkada. 3anpeniaeTcs UCMIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlep>KaHUuEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 Tloakiro4veHUe, peryJjUpoBKa M TeXHUYECKoe O0O6CayKMBaHUe Npeobpa3oBaTesis
JIOJDKHbl MPOU3BOJAUTHCS TOJIBKO KBaTM(PULUUPOBAHHBIMU CHELUAJUCTAMH, H3YYUBIIUMHU
HacCTosIIee PyKOBO/CTBO 110 3KCIJIyaTaI[HH.

4.5 Tlpu skcniyaTallud W TeXHUYECKOM OOCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

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

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCI0JIb30BaH KaK pas3beJUHUTE/b LeNu WU
U30JIMPYIOLLee yCTPOUCTBO.

4.8 Eciy ciaydanHad IoJiladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WJIM 00O0pyZOBaHUs, TO INpeobGpa3oBaTes]b HeO6XOAMMO MOJK/IYATh 4Yepes
npepbiBaTe/b, HAIPUMEpP, KOHTAKTOP, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora npeobGpasoBaTessi  CONPOBOXJAeTcs  BblAeseHueM  Temaa. /Juas
npeJloTBpalleHUs eperpeBa, BbIX0a U3 CTPOsl M MPe0TBpallleHUs MoXKapa He06X0AUMO:
A) ycTaHaB/IMBaATh Npeobpa3oBaTe/ib HA HETOPIYYI0 NIOBEPXHOCTH;
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B) HejonycTHMO ycTaHaBJMBaTb Npeobpa3oBaTesib B IJIOXO BEHTUJIMPYEMbIX MeCTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu yctaHOBKe HE06X0AUMO obecreynTh He MeHee 100 MM cBO6GOZHOTO MPOCTPAHCTBA
10 IepUMeTpy npeobpa3oBaTeis.

5. MoHTax Ha 00'bEKTeE.
5.1 CneayeT ycTaHOBUTB Ipeo6bpa3oBaTesib Ha IITATHOE MECTO Y Ha/IeXKHO 3aKPENUTD €ro.
5.2 3a3eMsiuTh Ipeobpa3oBaTesib B COOTBETCTBHE C TpeboBaHUAMU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3HW, IPe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

5.3 CeyeHue CUIOBBIX IPOBO/OB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhpaBJARMUM KJIEMMaM JId KaXJ0ro CMraaja oOTaeJibHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM IMpeobpa3oBaTeis, [IJisl Yero PpeKOMeH/IyeTcsl UX KOHI[bl TIATeJbHO 3a4YUCTUTD U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoejuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JHUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MPOU3BOJUTCA IO CXeMaM,
npuBeseHHbIM B [IpusioxkeHuu A.

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

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAKJ/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 Br;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHMUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

be3 mojk/JIOYeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbINPSAMUTEJIA.

B) mnojaTh HampsikeHUe Ha Npeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHeJsiu mKada J0KHbl KpaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, Ha JAUCIJIiee B TedyeHue 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylleld MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCH
BEHTUJIATOPbl OXJaxJeHUs. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHUus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FTOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.
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6.2 Ilo ymosiyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JlepoM C JIMLEeBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [IepeMEHHbIM Pe3UCTOPOM, PEXKUM — OTpAaHUYEHUS TOKa.

[Ipy mepBOM BKJIKYEHUH HA TECTOBOM HAarpyske peKOMEHAYeTCs OTK/IIOYUTh 3aLiUTY OT
NI0TepH N0J1s1 BO3OYXAEHUS, [J151 4ero cjelyeT YCTAaHOBUTDb 3HaYyeHUe PyHKuuu F93=1.

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

[Ipy 3TOM JoJKeH pa3faThCs 1LeJY0K cpabaTbiBaHUA KOHTakTopa KM1, yepes KoTopbIi
nojaetcs HanpsbkeHue 220 B Ha 0OMOTKY BO30YXJ€eHUs — NPU 3TOM JIaMIa, MOJKJIYeHHas
BMeCTO OOMOTKHM BO30YXJeHHsS SIPKO BCIbIXUBaeT. /lajee py4yKy NepeMeHHOro pe3ucTopa OT
OJIHOTO KpalHero mnoJIOXKeHHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha MNOAKJIIOYEHHOH
Harpy3ke( JaMmax HaKaJWBaHWA) U3MeHAeTC HalpsKeHWe B COOTBETCTBUE C CHUTHAJIOM
3aJlaHuA.

6.3 PaboTa B pexxuMax cTabUIM3al U CKOPOCTH.

[lepen BkatoueHreM TPC He06X0UMO yOeAUThCS B TOM, YTO MOJKJ/IIOYEH TaXOTeHepaTop.
[lofIspHOCTL MOJAKJIOYEHUSI TaxoreHepaTopa He HMMeeT 3HadyeHus, 'miawc’ U "MuUHyC”
TaxoreHepaTopa yCJI0BHBI.

[Ipy mepBOM BKJIOYEHUH YCTAaHOBUTb 3HaueHUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaaTtb yHkuuen F24 yucio MmB/o6opoT As151 UMelolerocst TaxoreHepaTopa.

[logaTh Hanpsi>KeHU e 3JIeKTPO/BUraTeNb, yOeJUThCS B HAJIMUMe UHAUKALUU Ha JUCIJIee U
NpPaBUJIbHOCTH U3MepeHUsI 060POTOB JIBUTATEJIA.

[locie aToro 06ecTOYMTH [ABUraTesb, YCTAHOBUTb OJMH M3 PEXUMOB CTaOWIHU3aALUHU
CKOPOCTHU U ONPOo6OBATh B paboTe.

7. [IporpamMmMHupoOBaHue.

7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. YToObI BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “IIporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo] OT

OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsT QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHOMKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHU, HAlpUMep:
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F1 cnoco® ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®”, 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
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GYHKIIMU ITpeobpa3oBaTesis Nepedyuc/ieHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

dyH- Haanuce Ha OnucaHue
KA HHAUKATOpe
OnpenensieTr cmoco6 ympaBjeHus: KoMaHAa “Pab6ora” mojaeTcssi MeCTHO WJH
JUCTAHLIMOHHO
3HayeHHe Hagnucob ITosicHeHue
F1 Cr1oco6 ymp 0 S Komana “PaboTa” nomaercs nepeBojoM pyKOSITKH
y p TyMOJepa “PaboTa” B nmosoxxeHnue “Bxia”
KoManpma “PaGora” mojaeTcd mnyTeM 3aMblKaHUSA
1 JUCTAHIIMOHHO KjeMM 6 W 7 KJIeMMHOH KoJyiogku X1 1u1aThl
ynpaBJieHUs
OnpenesisieT cCUrHaJ ynpaBJeHUs BBIXOJAHBIM HaNpSXKeHUEM
3HavyeHHe Hagnuch ITosicHeHue
CurHaJ 3aJlaHUs U3MeHdeTcd HaKaTHeM KHOIIOK “>" u
M<"
0 KHOIIKH an
HaxkaTue “>” yBeslnuvBaeT BbIXOJJHOE HANIpSHKEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHUsl U3MEHsSeTCs MOBOPOTOM pPYYKH
NepeMeHHOTO Pe3UCTOpPa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJIH. [TosioxkeHUE “Mun” COOTBETCTBYET
MUHUMaJbHON BeJWYMHE 3aJlaHufd, [0JIOKeHUe
F2 CUTHaJ ynp
' “Makc” - MaKCHMaJIbHOH BeJIMYKHE 3aJaHusl.
2 0.10 B CurHas 3a/iaHus N0/1aeTcs BHEIIHUM HampsikeHHUeM (-
B 10B
3 0.20 MA CurHas 3ajlaHus moJaeTcsl TOKOM ymnpaBJyeHus 0-20
) MA
4 4.20 MA CurHas 3aflaHus MOJAETCA TOKOM ymnpasJeHus 4-20
) MA
CurHan 3afaHus NOAAETCA BHEUIHUM IepeMEeHHBIM
5 BHEIIl. Pe3UCTOP pPEe3UCTOPOM. PekoMeHayemoe 3Ha4YeHUe
CONpPOTUBJIeHUS 3TOro peaucropa 1..10 kOm
OnpenenisieT MoBe/ieHUe Mpeobpa3oBaTesis MOC/ae NMPONaXKHd HANpPSKeHUS CUJOBOU CETH
aBT.BKJL “ "
F3 WJIM BCIIOMOTaTeJIbHOT'0 HAaNpsKeHUs B pexkxume “PaboTa

3HayeHUe | Hapnuce | [losicHeHHe
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Eciu IpoBaJl HaANPAXEHHdA OJIUJICA MEeHee 2 cek -
BbIXOJJHOE€ HaAIpAXEeHHe CKAaYKOM BO3BpalllaeTCAd Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBan HampspkeHust aawicsad Gojiee 2 cek -
MPOUCXOJUT aBTOMATUYECKOE MOBTOPHOE BKJIYEHHUE.
Eciu mnpoBas HanpsbkeHUs JJIUJICA MeHee 2 CeK -
BBIXOJIHOE HAMpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha
NpEeXXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu 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 [TosicheHue

0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX pPeXUMaxX paboThl

1 curtan TOTOB Cpa6alelBaHHe pesie MPOUCXOAUT TMpU INepexojie B
pexxuM “I'oToBHOCTB”

F4 1-e pene 2 cnraan PAEOTA CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B
pexum “Paborta”

3 cnrtan ABAPUS Cpa6aTI:IBaH1/1e pesie TMPOUCXOAUT TMpPU INepexojie B
pexxuM “ABapus”

4 JH. TOPM, CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B
JUHaMUYECKOE TOPMOXKEHHUE

OnpenesisieT ycjioBUe cpabaThIBaHUS 2-T0 NIPOrPaMMUPYEMOro peJsie
3HavyeHHe Hagnuce ITosicHeHue

0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEXKHUMaX PabOTHI

1 curian TOTOB CpabaTpiBaHMe peJie MPOUCXOAWUT NPU TMepexosie B
pexxuM “I'oToBHOCTB”

F5 1-e pene 9 cvrnan PABOTA CpabaTbiBaHUE pejie TMPOUCXOJUT TPU I[epexojie B
pexxuM “Pabora”

3 cnrtan ABAPUS CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B
pexuM “ABapus”

4 JH, TOpM. CpabaTbhiBaHUE pejie MPOUCXOJUT TPU I[epexojie B
JAUHaMHU4YeCKOe TOPMOXKEHHE

F11 IIABH. TyCK BpeMsa mMiaBHOTO BBIXOJA HaNps>KEeHUsI Ha 3aJaHHbIM ypoBeHb. /luanma3oH 3HaYeHUU
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | MI4BH. BBIKAL BpeMs mn/laBHOrO CHW)XEHUsI HAlpsHKeHWs [0 MUHHUMaJbHOrO 3HayeHUs. /JlMama3oH
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
F15 | Hwkmnpegen MuHuMasbHOE 3HaYeHHe CUTHasa 3aZiaHud B %. /luana3oH 3HayeHU GyHKuuu ot 0% o
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctb 0,5%
F16 Bepx. npejien MakcruMasibHOe 3HaueHUe curHasa 3ajlanus B %. [luanazoH 3HayeHuil ¢yHkuuu ot 0% 0
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. luckpetHocTb 0,5%
OyHKIUA BKJIIOYAET PEXUMBbl CTAOWIM3alMKM WM OrPAaHUYEHHUs] TOKA, HaMpsHKEeHWUs,
MOILHOCTH
3HavyeHHe Hagnuce IlosicHeHue
0 HeT Pe>X1Mbl OrpaHUY€eHHUs WK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyenue I BkJIIOUEH peKUM OTrpaHUYeHUs TOKA
F17 pexHM 2 Crabusnzanus | | BkarodeH peXuM cTabUIN3aIMU TOKA

3 Orpanuyenue U | BkjloyeH pexXUMM OrpaHUY€eHUS HaPSHKEHUS

4 Crabuaunzanusa U | BriOUEH peXUM CTaOU/IM3aL UK HaPs)KeHHs

5 Cra6 I orp U BrkiiloYeH pexuM CTabUIM3aliu TOKAa C OrpaHUYEeHUEM
HanpsiKeHUs

6 Cra6 U orp BriitoueH peXuM CTAaOW/IM3alUM  HANpSHKEHUS C
OrpaHUYEeHHEM TOKa
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7 orpaHvyeHue n | BkJiloueH pexUM orpaHu4eHusi 060pOTOB

8 CTa6I/IJII/I3aLII/IH n BkutoueH pEeXUuM CTa6PIJII/ISaLU/II/I CKOpPOCTH

F18

CTabuIN3anusa

OyHKIUA OmpejiesiieT CKOPOCTb U TOYHOCTb CTAaOWJIM3AIMM WJIM OTpaHUYeHUs [J1
pexxkumoB F17<8

0 MepseHHast MepieHHast cTabUIM3alMs], BbICOKAst TOYHOCTD

1 cpe Hss CpeniHad cTabUIn3alys, CpeiHsAsI TOYHOCTh

2 6bICTpaH BbICTpaH CTa6I/IJII/ISaLlI/IH, HH3KaAd TOYHOCTb

BbICTpaH npu OOJIbIIUX OTKJIOHEHUSIX OT YCTaBKH,
MeJJIEHHAA MPH MaJIbIX OTKJIOHEHHUAX

3 rubkasa

F19

H. npegen U

OnpepenseT MMHAMa/IbHOE 3Ha4eHHe HaNpsh>KeHUsl Ha Harpy3Ke B peXKMMe CTabUIn3anuu
Hanpsi>keHusl. 3HayeHHe QYHKIIMU He MOXKeT NPeBbICUTh 3HayeHUue GyHKuuM F20

F20

B. npenena U

OnpesesnsieT MaKCMMaslbHOe 3HAayeHHWe HamNpsDKeHUs Ha Harpy3ske B peXume
CTabWUIM3aLMK HANpsDKeHUs. 3HaYyeHHe QYHKIHUU He MOXET ObITh MeHblle 3HayeHHUs
dyuknuu F19

F21

H. npegeJ |

OnpesenseT MUHMMa/JbHOE 3HaUYeHHEe TOKA B Harpyske B peXUMe CTaOW/IM3alM{ TOKa.
3HaueHue QYHKIIMY HE MOXET NPEBbICUTh 3HaYeHHe PyHKIuu F22

F22

B. ipegeu |

OnpenesisieT MakCMMaJibHOe 3HAaYeHHe TOKAa B Harpy3ke B peXUMe CTA6UJIM3alUM TOKa.
3HavyeHUe QYHKIIMH HE MOXKET MPEBBICUTh HOMUHA/IbHBIA TOK BBIIPSIMUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs GyHKIuHU F21

F23

TaxoreHnepaTtop

CDYHKU,I/IH onpeaesdeT NIOAK/IKYEH JIM TAXO0Tr€HEPATOp

3HayeHHe Hagnuch ITosicHeHue

COO6I_I.[aET crucreMe yhnpaBJIeHHUA 0 HaJIUM9YHNHU
TaxoreHepaTtopa. Ha ,ZLPICI'IIIEﬁ BbIBOAWUTCA HHAWKaALUA
O60pOTOB BaJia IBUTraTeJId

0 BKJIFOYEH

CoobuaeT cucreMe ympaBJeHUs 006 OTCYTCTBUE
TaxoreHepaTtopa. Ha gucnsiee oTcyTCTByeT UHAMKALUSA
060pOTOB BaJia IBUraTe s

1 OTKJIIOYEH

F24

mV /o6

3asaet BesmunHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA HCIHOJb3YEeTCsS [JJisl pacdeTa
BeJIMYHMHBI 000POTOB B MUH BaJia JIBUTATeEJISl U OC/EAYIOIed ee MHAMKAIIMU Ha AUCILTIee

F25

TOPMOXEHHEe

CDYHKU,I/IH olnpeneJdeT CIoco6 TOPMOKEHHUA

0 HET TOPMOXKEHHUE OTCYTCTBYET

JAHaMUYeCcKoe  TOPMOXXeHHe -  IOAKJIIYeHHe
TOPMO3HOTO pPe3UCTOpa K 06MOTKaM SIKOpsSl B TeueHHe
Bpemenu TtopMm( F26), 4acTOTa BpalleHUs1 He
KOHTPOJIUPYeTCs

1 JuHamuyeckoe T

JVHaMU4ecKoe  TOpPMOXKEeHHe -  MOAKJIYeHHe
TOPMO3HOTO  pe3ucTopa K O0OOMOTKaM  sKops);
TOPMOXKeHUEe 3aKaHYMBAaeTCsd Iocjae  JJOCTHKEeHUs

CKOPOCTH BeJIMYMHBI oTcedkH( F38)

2 AWHaMH4Y€eCKoe 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 HOMHWHAJIbLHOI'O TOKa HKOpHOFI 00MOTKU 3JIEKTpOABHUIaTeJIdA, IIPpU
IMpEBbLINIEHWE KOTOPOTI'0 3allyCKA€TCA MAKCUMAJIbHO-TOKOBAA 3alIMTA OT MEePErpy3Ku

F29

IHoM B

OnpepenseT 3HayeHHe HOMHHAJIbHOTO TOKa OOMOTKM BO30Y»KJeHUs 3JIeKTPOJBUTraTed,
IpU CHMXKEHUM KOTOpPOTO B /BAa U OoJiee pasa cpabaThiBaeT 3alllUTa OT MOTEPHU MOJSA
BO30YXK/IeHUsI

F30

UHoOM B

Onpe,qenﬂeT 3Ha4YeHHe HOMHWHAJIBHOTO HallpAXeHud 0OMOTKH BOS6y>Kﬂ€HI/IH
JJIEKTpoABHUTaTeEJ A, IPHU CHUXKEHHWHU KOTOPOr'o B iBa U 6oJiee pa3a Cpa6aTbIBaeT 3aluTa OT
IOTEPH I0JIA BOSGY)K,ZLBHI/IH

F31

H. mpeaen

Onpe,qenﬂeT HUXHIOK TCpaHULly AHWalla30Ha peryjupoBaHUA CKOPOCTH B PpeXUMaAX
CTa6I/IJII/IBaLII/II/I CKOpPOCTH

F32

B. IIpeaes n

OnpesesnsieT BEePXHIOW TpaHMIy [JHUaNa3oHa peryJdpoBaHUs CKOPOCTH B peXHMax
CTabWIM3aLMM  CKOPOCTM M MaKCHUMa/JbHYK BeJMYHMHY OOOpOTOB [ pexuMma
orpa”HuyeHus: o6opotoB( F17=7)
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3a/laeT BeJIMYMHY HOMHUHAJIbHBIX 060pOTOB JiBUraTess oT 25 0 6250 06/MuH. @yHKLIUA

F33 | HOM. 060pOTHI | He BJUSET HA MPOILECC PETYJIUPOBAHUS CKOPOCTHU; ee BeJMYNHA UCI0JIb3YETCS B KauecTBe
HOMMHaJIbHBIX 060p0oTOB NHOM 1/ 1IJ1IaThl aHAJIOTOBOI'0 BBIBO/IA
OyHKUMA 337aeT 3HaUYeHUe Ko3puiMeHTa NPONOPLUOHAJBHOCTU OOPAaTHOW CBSA3U OT
F34 k030 . I1 TaxoreHepatopa Kn s pexuma crabususanuu ckopoctu F17=8. BesuuwmHa Kn
yCcTaHaBJuBaeTcs B npefesax oT 1 no 80; yame ucnonb3ywTcd 3HavyeHud 10..40
3a/iaeT KBaJ[paTUYHYIO COCTABJIAIIYI0 06paTHOM CBsA3U Mo ckopocTu KkB*(n3-nd)"2, rae
F35 K03, n*n KkB - 3nHauenue F35, n3 - 3agjanHas ckopocTy, nd - pakTuieckasi CKOpocTb. [IpuMeHsieTcs
JUISl peKMMa CTabuJIM3aluyd CKOPOCTH, HauboJiee 1esiecoo6pa3Ho Al HU3KUX 060pOTOB
JIBUTaTeJIsl
F38 1 OTCEUKH OnpenesisieT BeJMYUHY 3HauyeHUs1 o6opoToB oTceyku oT 50 gao 500 o06/mMuH, mocie
JIOCTIKEHHU S KOTOPBIX 3aKaHYMBAETCsl [UKJ TopMoxkeHusi( ipu F25=2 unu F25=4)
QYHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
F92 | komTposn bas 3HayeHHe Hagnuch [TosicHeHue
0 BKJI 3anuTa BKAKYEHa
1 OTKIJI 3anuTa OTKJII0oYeHa
BKJIFOYAET WJIM OTKJII0YAET 3aLUTY OT OTEPH M0JIs1 BO30OYK/IeHUS
F93 | 3amura Bo36. 3HadeHUe Hapmnuce
0 BKJI 3alyTa BKIOYEHa
1 OTKIJI 3amuTa OTKJIIoYeHa
OnpenesisieT cnocob U3MepeHUsi TOKA 0O0MOTKHU sikops I
3HavyeHHe Hagnuch [losicHeHue
Tok 06MOTKHM SKOpS paBeH MOJyCyMMe H3MepeHHH
0 JaTyuk [+ u I- ” »oo» ”
1r0coBoro” M "MUHycoBoro” 7aT4yukoB Isg = (I+ ul-)/2
F94 | WsmepeHue | 1 P— Tok 06MOTKH SIKOpSI paBeH MOKa3aHUSAM TMJIHCOBOro”
JaTyuvka Ia =1+
Tok 06MOTKH SKOPSI paBeH NMOKa3aHUAM "MHHYCOBOTro”
2 JaT4uK -
JaTyuka Iag=1-
3 HET Tok 06MOTKHU sIKOpsI paBeH HyJIo, I =0
BxuitoyaeT UM OTKJ/KOYAET 3alUTY OT MOTEePU M3MepPeHUs HaANpPsKeHHUsT 0OMOTKHU SIKOPS
Usa
F95 3ammuTa Uga 3HayeHHe Hagnuchb
0 BKJI 3alyTa BKIOYEeHa
1 OTKIJI 3amuTa OTKJII0oYeHa
OyHKIMS HaCcTpauBaeT WM OTKJKYaeT 3alllUTy OT MOTepH HU3MepeHUs 060pOTOB
JaurateJisi( 06pbIB TaXoreHepaTopa).
3HavyeHHe Hagnuch [losicHeHue
0 15% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH 1puU
Uzazn>15% nocJie 0KOHYaHHUS NJIABHOTO NyCKa
F96 3amuyTran
1 25% 3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
Uzan>25% mocsie o0KOHYaHMs JIABHOO MycKa
9 359% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npHU
Uzazn>35% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
3 OTKIJI 3anuTa OTKJII0oYeHa
. OrpaHuyMBaeT YCKOpPEHUE, PEryAUpyeT MJIaBHOCTh W3MEHEHUSI CKOPOCTH BpallleHUs OT
F97 | miaBHBIN X0[,
HeorpanndeHHoro( F97=0) no ouens meyieHHoro(F97=10)
[TosicHeHuUe
3HaueHUss Bcex MporpaMMupyeMbix OYHKLUUNA He
F98 | 3aBog. HacTp. H3MeHsIeTCs
Bce  nporpammupyeMbie ~ GYHKUUM ~ OPUHUMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YeHUs paBHBI:
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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. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe IJs1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajawoiero curHaja, Hamnpumep, Usz=27%,
U3=250B, 13 =66 A.
1-a cTpoka Koj QyHKIMM U ee COKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMHU U KPAaTKOe NMOsSICHEHHUE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 CTpoKa BesinyvHa TOKa Harpy3skd OOMOTOK SIKOpsS |
BO30YXK/JleHUs], BBIXOJHble HaNpsPKeHUss OOMOTOK SKOpsd U
BO30YXK/JleHUs, TeMIlepaTypa pajguatopa, Hanpumep, [a=45 A, Ua=100
B, UB=220 B, IB=3 A, Tp=45 C.
[Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOTIOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJUYMHA 060pPOTOB Basa

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

ABapus KoJ olIMOKU 1 ee Ha3BaHUE
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs

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

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
MHAUKATOpe
YCTpoHCTBO He 06HAPY>KUBAET HaNpsiKeHUe CeTU
Bo3MoxHasA npu4YMHaA JencTtBus
HanpsixkeHue Ha npeo6pasoBaTesib | Y6eAUTbCA B NOJK/IYEeHUH
. He NI0IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
NOJKJ/IYeHUs]
C/MIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpsbKeHUe B CeTH
6osibiie 100 B
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJieHHMs  WJM [pOBajJ  CUJOBOTO  HampshHKeHUs
JUINTeJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee TOBeJeHHe
Om3 Hannpz(;:sgnﬂ' npeo6pa3oBaTeJis onpenaesseTcsd 3HadeHrueM ¢yHknuu F3. Ecan F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To npeobpa3oBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHabl “Cton”
TemnepaTypa oxsaxkamwouero paguaropa gocruraa 80 C.
Bo3mo:KkHasi npuYnHa JenicTBUs
HeucnpaseH BEHTUJIATOD | Y6enuTbcsa B HCIPaBHOCTH
OXJaXKJeHUs BEHTUJISITOpA
3acopeHbl BEHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISILIMOHHBIE
Owd neperpes! KaJIIO3U ’KaJIIO3U OT IbLJIK M Mycopa
[Ipeo6pa3oBaTesib pasMellleH B | Y6eJUTbCs, UYTO  TeMIlepaTypa
IJIOX0O  BEHTWJIHUPYEMOM  WJM | OKpY:Kalollero BO3/yXa He
»KapKOM MecTe npesbimaer 40 C. YcTaHOBUTB
npeobpasoBaTesib B ApPyroe MecTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
KopoTkoe 3amblkaHMe Ha BbixoZie | [Ipo3BOHUTB BBIXO/,
npeobpasoBaTe.is npeo6pasoBaTeJis HA HaJIU4Yue
ow? KopoTkoe Mex(a3HOro KOPOTKOTo
H 3aMblKaHue! 3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJIIO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
npeBbIllaeT HOMMUHAJbHBIM TOK | HalpsKeHUe; yMeHbUIUTb HArpy3Ky
om0 Meperpyska npeob6pasoBaTeis UIu Ha BaJly ABUraTe/lsl, OTCTPOUTD
3JIeKTPOABUTraTe sl B TedyeHHUe | 3alUMUTy ABUraressa ¢yHkuuen F28
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Hanpskenue WU TOK | [IpoBepUTH IPaBUJIBHOCTb YCTaBOK
BO30YXK/IeHHs] B JIBa pa3a MeHblle | yHkiui F29 u F30.
HeT Houtst 3Ha4YeHUU yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO36YX/jeHUSA
Om1l1 BO3GYHEHMS ¢yukuusamu F30 u F29 Ha 06pbIB U KOPOTKOE 3aMbIKaHUE.
[IpoBepUTH UCTPABHOCTDb JUOHOTO
MOCTa, TpaHchopMaTopa U
nycKaTeJs
Om 12 HEeUWCIpaBeH OpuH U3 JATYUKOB TOKa | YCTAaHOBUTb 3HaYeHUs1 QYHKLHNHU
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JaTYHK TOKa Isa

HEeHCIIpaBeH WU U3MepsieT TOK B 2
pasa 6oJiblie Ipyroro

F94=1 u F94=2 v onpepenuthb
HeuCIpaBHbINA JAaTYUK, HACTPOUTD
NIOKa3aHMsA TOKa C JJaTYMKa WU
3aMEeHHUTbD ero

HeucnpasHocTb B tenu | [Ipo3BOHUTH LieNb U3MepeHus,
Ow 13 HeT uaMepenusi Usg | usmepenus Ug MIPOBEPUTD Pa3beM B ILJIaTe

BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT

O6pbIB TaxoreHepaTopa [Ipo3BOHUTE LleNb U3MepeHUH,
Om 14 HeT U3MepeHus n NPOBEPUTH pa3beM B ILJIaTe

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHay “PaboTa”

Bo3MmoxHag npuYMHa

JelicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTh NOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

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

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npyu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeucnpaBHOCTh  KHOMOK  wiM | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJeHUs
INPUCYTCTBYeT U H3MEHSEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXEeHHUd HET

Bo3MoxHasg npuYMHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPDI

[IpoBepuUTh
THUPUCTOPOB

HUCIIPaBHOCTb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha nHauKaTope HeT HAJIMHCEH, CBET

OAWOAbl HE TOPAT

Bo3moKHasi npuYnHa JencTBUs
He nmopzaHo BcnomoraresibHOe | BKAHOYHUTDB aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaIW4YUe HaNpSKEHUs
220 B Ha koHTaKkTax aBTomMaTa QF2
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIKY
OTKJIIOUeHHe”

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

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

HeT omu6ok - Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYecKd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HallpsKeHUH.
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IPOBaJIBI HanpspkeHusd | [logaTh BcoMoraresibHOe MUTAHUE
BCJIe/ICTBHE BKJIIOYEHHSI JPYroro | OT JAPyrou JIMHUU

o6opymoBaHus (

3JIEKTPOABUraTe/ied, CBAPOYHBIX

annapaTtos)

BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

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

npeo6pa3oBaTe/ib HAXOAUTCS B pexxuMe “'oToBHOCTD”

Bo3mo:KkHasi npuYnHa JenicTBUs
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHUS] HAarPy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHu4ecKoe 06CIyKMBaHUE

10.1 TexHuueckoe ob6cayKMBaHUe Tpeobpa3oBaTeJisi IPOU3BOJUTCS He pexxe OJHOTO pasa

B IIECTb MeCsLeB U BKJIOYaeT B ceb:
A) KOHTpPOJIb KpemnJieHus;

B) KOHTPOJIb 3JIEKTPpUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHEHHﬁ;

B) yaasieHue nbliv U rpasy;
[') KOHTpOJIb HCIPAaBHOCTU BEHTUJISITOPOB;
/1) KOHTpOJIb TEMIIEPATYPHOI'0 peXxuMa.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxxp1¥ npeo6pa3oBaTesib HAHOCATCH:

A) Ha3BaHUe Mpeobpa3oBaTeis;

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

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHuUs.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa nnpeo6pa3oBaTesisl IPOM3BOAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsHHbIN

AIIUK.

13 TpaHcnopTUpOBaHME U XpPaHEHUE

13.1 [Ipeobpa3oBaTesib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKAaxX WJIU

JlepeBSIHHBIX AIMKAX MPU CIEAYIOUHUX YCIA0BUSIX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJ1ee 80 % npu temnepatype 35 C.
Bo3ayx B noMelleHUU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJIOT U 1Lesodel, a Takxke

ra3oB, BbI3bIBAOIIHUX KOPPO3HIO.
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13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHbBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TPC-230-220-A oot e e e 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .eeeerrveernrreernnreersseeennne 1T
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayvyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpPaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

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

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

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

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3TrOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/

27



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

IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

TPC-230-220-A
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B N N
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2 -Us
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Pucynok Al Cxema noJK/J1r04YeHU
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Ilpunoxxenue b FaGapuTHbIE U IPUCOEAUHUTEIbHBIE Pa3MepPbI

B

L

o
| S

i

S
(9] o}
H = 1
- AI -—
= A? -
- AJ -
I i
=
— P | FER o y S|
Ta6suna b1 'abapuTHbIE U IPUCOEIUHUTEIbHBIE pa3Mepbl, MM
HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPC-230-220-A-40-13 360 390 414 560 525 174 | Boatel M8 19
TPC-230-220-A-80-13 360 390 414 560 525 174 | boatel M8 21
TPC-230-220-A-125-13 480 516 546 720 680 194 | bBoate1 M10 28
TPC-230-220-A-160-13 480 516 546 720 680 194 | bBoater M10 32
TPC-230-220-A-200-13 480 516 546 720 680 194 | Boatet M10 35
TPC-230-220-A-250-22 560 602 638 840 790 194 | Boatbl M12 40
TPC-230-220-A-315-22 560 602 638 840 790 194 | bBoater M12 44
TPC-230-220-A-400-22 660 702 738 940 890 | 222 | Boatet M12 60
TPC-230-220-A-500-35 760 802 838 1000 950 | 222 | Boatei M12 68
TPC-230-220-A-630-35* | 760 802 838 1300 1250 | 282 | Boatsl M12 82
TPC-230-220-A-800-50* | 760 802 838 1300 1250 | 282 | Boatel M12 86
TPC-230-220-A-1000-50* | 760 802 838 1300 1250 | 282 | Boatsl M12 94
TPC-230-220-A-1250-50 HanosabHabii mkad 1600x800x400 130
TPC-230-220-A-1600-50 HanosabHbii mkad 1600x800x400 140
TPC-230-220-A-2000-50 110 3anpocy
TPC-230-220-A-2500-50 o 3anpocy
TPC-230-220-A-3200-50 10 3anpocy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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