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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 MOCTOSHHOIO TOKa, MMeHyeMoro fajee mo Tekcty “TPC-460-220-A”,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

1.2 Illpeo6pa3oBaTesb MOXeT paboTaTb B peXxUMe CTAaOW/IM3aLUU CKOPOCTH MpHU
NOJK/IIOYEHHOM CUTHasle 0O6paTHOM CBfI3M OT TaxoreHepartopa. I[Ipu 3Tom npeob6bpa3oBaTesb
obecleyrMBaeT CTaOUIM3ALMI0 YacTOThl BpauieHus B auanaszoHe 0,05.1,0 NH, rae NH -
HOMHHaJIbHble 000POThI 3/1IeKTPOJBUTaTE .

[Ipy HemoAK/JIIOYEHHOM CHTHajle OOpaTHOM CBfI3M OT TaxoreHepaTopa YCTPOMCTBO He
CTabUJN3UPYyeT 4YacCTOTy BpallleHusi Baja JBuraTtesns. B 3ToMm ciydae Helesiecoo6pasHo
MCII0JIb30BaTh Mpeobpa3oBaTeJib AJ5 peryJIMpoBaHUs 4acTOThI BpalleHus B Auana3oHe oT 0 10
20% oT HOMHHAJIbHBIX 060POTOB JABUraTeJisl, TaK KaK B 3TOM Jualna3oHe CKOPOCTb BpallleHUs
OyZeT CUJIBbHO 3aBUCETh OT KOJIeOAHUI HAarpy3KH U Hallps>KeHHUs CeTH.

[Ipeobpa3oBaTesib HeJib351 UCHOJIb30BATh [JI1 3JIEKTPONMTAHUS €eMKOCTHOM Harpys3ku(
npeo6pa3oBaTesid 4YacTOTbl, aKKyMyJsATOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalLUX
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
060py/l0BaHUE U T.[.). ITO MOXET MPUBECTU K BBIXOAY U3 CTPOS KakK nmpeobpa3oBaTeJis, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpyZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He JeCTBYIOT.

[Ipeo6pa3oBaTesb NpefHasHayeH JJs yHpaBJeHUS HECJ0XXHBIMU TeXHOJOTHYeCKHUMH
IpolleccaMy, He ABJISIeTCSl BBICOKOTOYHBIM U OBICTPOJEHCTBYIOIUM. Hauyyiiee npuMeHeHne —
nojJiepKaHue CKOPOCTU MEXaHMW3MOB C PAaBHOMEPHOU UM He ObICTPO MEHSIOIENCS Harpy3KoH,
HanpuMep, IKCTpyZep, LleHTpUdyra, KOHBelep, HACOC, BEHTU/IATOP U T.I. YCTPOUCTBO MOXET He
NOJOUTHU [JJi1 MeXaHU3MOB C pe3KO IepeMeHHOM Harpy3KoH, [ MPOU3BOJCTBEHHBIX
IpOLEeCCOB, TZle BaXXHa ObICTpasd JWMHAMMKa, TpebyeTcd TO4YHAs TpPAeKTOPUS pasroHa U
TOPMOXKEHHS, a TaK e NP paboTe 3JIeKTPO/BUTraTe/Isl HA HU3KUX 060pOTax.

1.3 PerysvpoBaHHe HanpsiKeHUs HA Harpy3Ke OCYLIeCTBJISIETCS OJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 3a/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 TlpeobpasoBaTesb MOXET MNPUMEHATbCA KaK /Js pYYHOro peryJupoBaHUsA
HanpshKeHWs Ha Harpyske, [/ 4ero npejHa3HaueHbl KHONKU M NepeMeHHbI pe3nucTop Ha
nepejHed MNaHeJM WIKada, TaK M JUCTAaHLMOHHOTO YyHpaBJeHUs B COCTaBe CHUCTEMBbI
aBTOMaTHU3alMHU. B KadyecTBe ynpaBJAOLHAX CHTHAJIOB MOTYT IPUMEHATHCS:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHaz 0...20 MA;

B) cranpgapTHbiM curHai 4...20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.
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Komanpy paspelieHus 1 paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C IOMOLIBIO
TyM6Jiepa Ha JIMLIeBOY [TaHeJH, TaK U AUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Bbi6op curHana ynpaBJeHUsT W KOMaH/Jbl pa3pelleHHs OCYyllecTBJASeTCI NyTeM
IpOrpaMMHpOBaHMUS.

1.5 Ilpeo6bpasoBaTesnb  sBJsAETCA MUKPOTPOLLECCOPHBIM
YCTPOHCTBOM. Bce 3amporpaMMHpoOBaHHbIE
3HeproHe3aBUCUMOW NaMATH MUKpPONpPOLeccopa.

IporpaMMHUpyeMbIM
M0JIb30BaTeJieM YCTAaBKU XPAHATCS B

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHUYMHE 33/al0lIero

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

1.7 Ilpeobpa3oBaTesib HUMeeT LHUPOKUU KOMILJIEKC
byHKIIMOHUpOBaHUE

obecnney”BawIIUX  HaJeXHoe

HaIllpAXEHHUH,

pexumax paﬁoTbI, 3HA4YE€HHA

3alUT U aBTOAUArHOCTHUKY,
yCTpOCTBA U  CBOEBpPEMEHHOE

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

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOMCTBA NPHUBeAEHbI B Tad uIe 2.1

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

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Leln AKopAa

0..460 B, perysiupyemoe

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

220 B, HeperysiupyeMoe

Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Hannyue BBOJHOT0 aBTOMaTHU4YECKOIO Jla
BBIKJIIOYaTeJIs
Cnoco6bl peryJIMpoBaHUs HaNpsiXKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE [IJ1s1 CUCTEMBbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTes 14
NUTaHUA 0OMOTKH KOS

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

HoMuHa/nbHBIN TOK IpeobpasoBaTes A5
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS

13,22,35,50A

Peryaupyrouidii ajieMeHT

Tupucrtop

KoadouineHT 06paTHOM CBSI3U 110 CKOPOCTHU

1..50 peryaupyeMbIi

/lMana3oH cTabUIM3UpPyeEMO CKOPOCTH

0,05..1,0 NH, rge NH — HOMUHaJIbHbIE 060POThI

HecTabu/sbHOCTb CKOPOCTH NMPU U3MEHEHUHU
Harpy3KH Ha BaJsly ajieKTpoaBuraTtess ot 10%
710 90% OT HOMUHAJIbHOU

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

BpeMs cTabuin3anuy CKOPOCTH MPU CKAuKe
HaMNps>KeHUs1 CETH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHan ynpaBJieHUs

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

Bxoj ynpaBJjieHUs1 / BXOZHO€ CONPOTHUBJIEHHUE

0-10 B / 20 xOm
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0-20 MA /91 OMm
4-20 MA /91 Om
[I1aBHBIM MYCK U OCTAHOB 0..25 cek
HanKanus mnaxo-KpHCTannWjecxnﬁ VHJUKaTOp 32-
CUMBOJIbHBIH, 2 CBETOAUOA
2 nporpamMMupyeMsbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”
3amyTa: KOpOTKOE 3aMblKaHMe Ha BbIX0/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3anjuTa: noteps ¢a3bl UM “caunanue” gpas JdJIeKTpOHHasi
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEE [=1,5Iu - 20 cek, 1=1,25 Iu - 60 cek, [=1,1 [u -
Cpe/lHeKBaJjpaTUYHOEe 3HAYEHUE) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIJIKTYyAHOE 3HAYEeHHUeE)
TouHOCTb NOAAEPKAaHUS BBIXOJHOTO
HanpshKeHUs B peXKUMe CTabuIu3anuu 2% Un
HanpsKeHUs
BpeMs cTabuim3zanuu BbIXOJHOTO
Hanps>KeHUs MPU CKavyKe HalpsKeHUs CEeTH Ha 2..3 cex
10% B pexxuMe cTaOUJIM3aLUY HAlPSXKEHUs
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJISTOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMmnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( cyxoe NOMeleHHe)
Usonsius 2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl Juamtenbnbil, [1B = 100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTusa 12 mecsiueB

Jns1 paboThl npeobpasoBaTesiss HEOOXOAUMO JABa HanpspkeHUsA. OHO Hanpsi>KeHUe yepe3
TUPUCTOPBI KOMMYTHUPYETCH Ha Harpy3Ky — OHO Ha3bIBAaeTCs CUJIOBBIM HaIpSX)KEHUEM; Jpyroe
HanpspKeHWe MCIOJIb3yeTcd [JJIl [UTAaHUA CUCTEeMbl YIpaBJeHWs - OHO Ha3bIBaeTCHd
BCIIOMOTaTeJbHbIM.

2.2 llpeo6pa3zoBaTeib NpeAHAa3HAYEH [JIS1 SKCIIyaTallUHU B CAey0LIMX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS €3 arpeCcCHBHBIX NAPOB U ra30B;

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

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

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIaPOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA
3.1 BHyTpeHHee YCTPOWCTBO.
BHelHU# BUJ mpeobpasoBaTeJis NpecTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

Ha nuueBoit maHesin pa3MeLaloTcs 3J1eEMEHThl UHAWKALUY U YIPaBJeHUs:
A) cBeTopuof “Paborta”;

B) cBeToauon “ABapus”

B) tym6ep “PaboTa”;

[') »KUAKO-KPUCTANINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpPOBaHUs U YIIpaBJIeHUS;

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

’K) KkHONKa aBapUHHOTO OCTAHOBA.

B BHyTpu mkada pazMeniaroTcs:

A) aBTOMaTHYecKku# BbikJIO4aTe b QF1 a/15 noaK/I0uYeHUsI CUJI0OBOU CETH;
b) knemmHas kosoaka XT1 s noK/it04eHHUs1 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT2 /1/1s1 MOIK/II0YEHHUS 1[eld BO30YK/IeHUSI;

[') TupucropHsle Moayau( 3 IWITYKH);

) paauaTop oxsaxKJeHuUs;

E) maaThl cucTeMbl yIipaBJeHUs;

2K) aBTOMaTHueckuii Bbikato4yaTeab QF2;

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpymroliero 3JeMeHTa B YCTPOUCTBE HCIOJIb3YIOTCS TPU THUPUCTOPHBIX
MOJYJISl, KaKJAbIM W3 KOTOPBIX COAEPKUT MO JABa TUpuUcTopa. CuI0BOe HampsiKeHHe
NOJKJ/I0YaeTCsd K CBOGOJHBIM 3akuMmaM aBToMmaTta QF1. Ha suueBoll maHesu pa3MelleHbl
3JleMeHTbl WHJAWKAIlMM W YyIpaBjeHUs. BHellHHWe MNpoBoJa W Kabead JJis MOJKJIHOYEHUS
HanpshKeHUs CeTH, Harpy3KHU U Lielel yrnpaBJeHUs1 BBOAATCSA B IIKad ¢ HUXKHEH cTOpoHbl. Llenu

6



"3Bezna InekTpoHuka” www.zvezda-el.ru

yOpaBJieHUs] U CUTHAJMU3alUM MOJAKJIYATCA K KjJeMMHMKaM X1 u X4 cOOTBETCTBEHHO Ha

nJ1aTe yrnpaBJeHMUsl.

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.

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

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

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, peXHUM pabOThbl, 3HAYEHUS

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

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koao040K XT1-XT2, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 +Us Jns coefnHeHus c o6MoTKo# sikops( Beixoa “nutoc”)

XT1 2 - Us Jnst coeHeHUsI ¢ 06MOTKOM sikops ( Beixog “MuHyc”)

XT2 1 +UB Jns coeinHeHus c 06MoTKoM Bo36yxaeHus( Boixog “nutoc”)

XT? 2 - Us %[JIFI coe",qHHeHHH c 06MoTKOM B030YxAeHus ( Beixon

MUHYC")

XT3 1 Tr+ 1 noK/II0YeHUd TaxoreHepaTopa

XT3 2 TI- [ noAK/I0YeHUd TaxoreHepaTopa

X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu avasorosoro curdasza 0.10 B

X1 3 lynp Jlnst nomauu aHasioroBoro curtana 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND O6uIMi /15 aHAJIOTOBOT0 CUTHAJIa yIpaBJeHHUs

X1 6 Ay Jl1d moga4y cCUrHasia AMCTaHIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
IpOrpaMMHUpPyeMOro peJje

X4 06;;1/1171 O6uIMil KOHTAKT 1-ro nporpaMMHpyeMoro peJe

X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMOro
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peJie

HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
IpOrpaMMHUpyeMoro peJe

X4 4 HP P2

O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJie

X4 5 p?

HopMa/ibHO-3aMKHYTbIM KOHTAKT 2-I'0 IPOrpaMMHUpPyeMOro
peJsie

X4 6 H3 P2

3.5 BrI60op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bku1”, MM AUCTAHIJUOHHO — yTeM 3aMbIKaHUS KJIEMM 6 U 7 KJIeMMHOU KooKy X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHUE PpPYKOATKU TyMmbJyiepa B mnojokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

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

3.6 Br160op 3azato11ero curyuasaa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsiKeHUsl Mpeobpa3oBaTesisi MOXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJ/IATh:

A) xkHonkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHasia, a HaKaTHUe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU NEePEMEHHOTO
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHHUSAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHSAThCH:

A) ctaHzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauueil 3.3. BbI6Op HCNOJIb3yeMOTo CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJiee B MPOLeHTAaX, BOJIbTAaxX WU aMmIiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 Ucnoab3oBaHue GYHKIIMU aBTOMATUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBeseHue mnpeob6pa3oBaTessi IMOCJe MpoBaja CUJIOBOTO MWJM BCIOMOraTe/JbHOIO
HalpsDPKeHUs1  ompejesisieTcl  3HadyeHWeM  QYHKUUKM  [OBTOPHOro  BkJjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. IYHKT 7).

Eciu F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKYH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YypOBeHb, ecad OoJibllle JBYX CEKyHJ] - TO NpPU HaJIMYUKM KoMaHAbl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHe 3ampelneHo. Eciu mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe JBYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCs coobleHre 06 oumbke. B TakoM noJioxkeHUU Npeobpa3oBaTesib 3a6JI0KUPOBaH U
Ha Harpys3ke HeT HanpsbkeHUs. UToObl ero pa36JiOKMpOBaATh, HY>KHO NMojaTb koMmaHay “Crton”,
nocJ/ie 4yero npeobpasoBaresib NepenzieT B pexxuM “'0TOBHOCTB .
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[IlpuMeHeHue ¢pyHkuu F3 npousitocTprupoBaHO HA PUCYHKe 3.2:

'}
HEHDH}KEHHE cetTn
- T
Komanga “Pabota”
- T
BeixogHoe Hanpsxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.2 [[pumenenue pyHkuuu F3
3.8 Bbi6o HKIMY IPOrpaMMHUPYEMBIX peJe

Ha «kseMMHyw kojoAkKy X4 1JaThl yIOpaBJeHUs BbIBeJeHbl KOHTAKThl JBYX
nporpaMMHUpyeMbIx pese. B 3aBucuUMOCTH OT 3HayeHUs GYyHKIUM F4-F5( cM. myHKT 7) pee
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKILUIO CUTHAIM3aTOpa CJAeAY0LUUX COObITUM:

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

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MOXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 I'n u
TOK 5 A.

3.10 Hu>kHUW ¥ BEpXHUW NTpeJiesibl PeryJIMpoBaHus
HuwxHUA U BepxHUHM TMpejiesibl PeryJupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCMMaJIbHOMY 3HAa4yeHMIO yNpPaBJAIEro CUrHajla. YCTAaHOBKA 3TUX 3HAYeHUH NO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJHpoBaHHEe BbIXOJHOTO
HanpspKeHUs1 B MPOLEHTAaX OT HOMHUHANIbHOro. EciM ycTaHOBUTH 3HaYeHHE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jliana3oHe — OT HyJIs 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHU I HMXKHEro U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXMMe OrpaHUYeHUs] TOKa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTrpPaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
usberaTb cpabaTblBaHUA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. ODyHKuua
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHUeM ycTaBku F17, a BeJlM4MHA MaKCMMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).
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3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI MOJAAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa peryJisaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHas 3ajaHua oToOpakaeTcs B aMIlepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCHUMaJIbHOT'O TOKa 3aJiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.13 PexKUM OorpaHuYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXET pabOTaTh B peXHMe OTpaHUYEHUs HANpPsHKEHHUs, B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBHe HAa THUPUCTOPHI
TakUM 06pa3oM, 4YTOObl BBIXOJJHOE HaNpsDKeHWe Ha Harpyske He IPeBbICHMJIO 3a/laHHOE
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO Hanpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAaOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOGbI NOAJAEPKUBATh HANpsPKEHHWE Ha Harpy3ke Ha 33/laHHOM YpOBHE.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpsDKeHUsl CeTH, BpeMs
CTabuM3alMM NpU CKayke ceTeBoro HampspbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKI/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabuaM3a1MU CKOPOCTHU

[Ipeo6pasoBaTesib MOXeT paboTaTb B pexMMe CTaOW/IM3aLUK 4YacTOThl BpallleHUs B
byHKIMKM 0OpaTHOW CBA3M OT TaxoreHepaTopa, YCTAHOBJEHHOro Ha Baja JBurartend. /[ns
aKTHUBALUM 3TOT0 pekMMa HeoOXOAMMO YCTaHOBUTh 3HaueHue ¢yHknuu F17 paBHoe 5 (cMm.
IYHKT 7), NOAK/JIIOYUTb TaxoreHepaTop U CKOHQUTYpPUPOBATh IJIATY CTAOMJIM3aLUK CKOPOCTH(
CM. HUXKe).

3.16 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkiuo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

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

3.17 3amuThl

B ycTpoiicTBe peasin3oBaHbl Ceyolie BUbl 3alUT:

A) 3amTa OT KOPOTKOI'0 3aMbIKaHHUSA — 3JIEKTPOHHAsA. JJIeKTPOHHAs 3aliyTa peaanu3yeTcs
nyTeM GbICTPOM 06pabOTKHM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy npeBbIlIeHMH MTHOBEHHOrO TOKA 3HayeHUsA 3*|HOM NpoucXoAuT CHATHE YNpPaBJAIOLIUX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JUCILJIee 0TOOPa)KaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amura OT Ieperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
PaboTOCIOCOOGHOCTH 0OMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HayeHUs1. 3alljMTa yCTaHaB/JIMBaeTCcs NporpaMMupoBaHueM GyHKLHUU F28, c noMolibio KoTopon
BBICTABJISIeTCSA HOMUHAJ/IbHOE 3HaUYeHHe TOKa 3JleKTpoBurated. [lo ymosyaHuio 3HayeHue F28
PaBHO HOMMHAJIbHOMY TOKYy mnpeobpa3oBatesisi( CM. yHKT. 7) Mukponpoueccop HenpepbiBHO
u3MepseT TOK Harpy3kKu M HakallJIUBaeT 3Ha4yeHHe BpeMA-TOKOBOTO MHTerpaJjia U CpaBHHUBAET
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ero C yCTaBKOH, IpU NpeBbIIIEHUH KOTOPOM CHUMaeT MMIYJIbChl YIIPaBJ€eHUsA C TUPUCTOPOB U
oTOOpaXkaeT Ha Auciliee coobuieHue. PaboTa mpeobpasoBaTesiss 6JOKUPYyeTCcs HAa 3 MHUHYTHI,
1ocJie 4Yero oH nepexoJuT pexxum “‘ToToBHOCTB” ecsiu mojaHa koMaHaa “Ctomn”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MHUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpas3oBaTesis
OJI0KMpyeTCcs [0 OXJaXAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMaHga “Cror”.

[') KOHTpOJIb HaNpsKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCA 3JeKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3amyTa MOXeET ObITh BKJIOYEHA WJM OTKJIYeHa MyTEM MNpPOrpaMMHUPOBaHUSA
¢yuknuu FO2( cM. nyHKT 7).

/1) 3amuTa OT HEAONMYCTUMO HHU3KOrO IOJs BO30YXZJeHWA. B ciydyaeT HeZOCTaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJOKUpPyeT mojadyy
MMIyJIbCOB YNIpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKaA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylIeCTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuuu F29, F30 u F93.

@®yuknuer F29 ycraHaB/MBaeTCs HOMUHAJIbHBIA TOK BO30OYXK/JEeHUSl 3J€KTPOJBUraTE .
CpabaTbiBaHMe 3alUThl NPOUCXOAUT NPU PErucTpali BeJMYMHbI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaueHus pyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHaJIbHOE  HalpsiKeHHWE  BO30OyXKJeHUs
asekTpojBuraTtess. CpabaTblBaHHe 3aliUMTbl INPOUCXOAUT IPHU pPEerucTpalydu BeJUYUHbI
HanpsKeHUs BO30YK/eHUs B [iBa pa3a MeHblle 3HadeHUs ¢yHkuuu F30.

®dynkuueid F93 MoXHO aKTHBUpOBAaTb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU IOJS
B030yxaeHUs. [Ipu F93=1 3amuTa Beik/JI0UeHa U He cpabaTbhIBaeT HE3aBUCUMO OT PaKTUUECKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BO30yeHUs1 U HacTpoek F29 u F30.

3.18 Ucnosib30BaHKE KHONKHU “ABapUHHOE OTKJIKOYeHUe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaINpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYallMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHomnka uMeeT PpuKcaLuio CBOEro MoJ0XKeHHs .

B MoenaX TUPUCTOPHBIX BBINPAMUTE/S C HOMUHAJIbHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI He MOAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUU KHONKU MOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTr0 pacLenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIOYAETCS U 06eCTOUMBAET HAarpysKy.

3.19 YnpaBJieHde LieNbl0 BO36YXKIeHUS
BbixoiHOe HampshKeHWe NUTaHUsS OOMOTKMU BO30OyXKJeHUs1 - Heperyaupyemoe, 220 B

noctositHHOro Toka. OHo ¢popMuUpyeTcs MyTeM BbINpsMJIeHUs ofAHOoda3Horo HanpsikeHus 220 B,
nosaBaemoro yepes apromat QF2, cymMupyemoro ¢ BoJbTO00aBKOM OT TpaHcpopMmaTopa. ITo
HanpsPKeHUe MoJaeTcs Ha OAHO(Aa3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckaTenbr KM1 BktoyaeTcsd niaTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

3.20 [InaTa cTabuInM3al MU CKOPOCTU
Ha pucynke 3.3 npe/icTaB/ieHa MjlaTa CTAOUJIU3aLMU CKOPOCTH.
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Ha msiate ycraHoBsieHbl 8 nepekstovaTtesenn SA1-SA8, kaxbld M3 KOTOPBIX MMeeT JBa
JIBIKKA.

Pucynok 3.3 [lsn1aTa cTabU/IM3aIdu CKOPOCTH

1-i aBmkok SA1 3aziaeT BesiMuuHY curHasia MB/o6 - 30 uau 60 cooTBeTcTBeHHO. Takue
Jluana3oHbl COOTBETCTBYIOT HaWboJiee pacIpoOCTPAaHEHHbIM THUNAM TaxoreHepaTopoB. Eciu g
KOHKpPETHOIr'0 THUIIa TaxOoreHepaTopa 3HAaYeHHE OTJIMYAeTCsl OT YKa3aHHbIX, TO BbICTABJSETCS
oamkaliini JuanasoH. Hanmpumep, ecium TaxoreHepatop HMMeeT BeJW4YuMHy 57 MB/06, To
BbIcTaBsieTcsA 60 MB/06.

2-"1 nBKOK SA1 u aBa ABWXXKa SAZ2 3a/1al0T HOMHHAJIbHbIE 000POThI 3JEKTPOBUTATEIS,
nepevyucieHHble B TabuIe 3.4.

Ta6suna 3.4 /luana3zoHbl HOMUHAJIbHbBIX 060POTOB 3JIEKTPOABUTATES

2-" 1BMKOK SA1

1-% nBM>KOK SA2

2-" IBMKOK SA2

NH, 06/MUH

BBEPX BHU3 BHU3 3000
BHU3 BBEp3 BHU3 1500
BHU3 BHM3 BBEPX 1000
BHU3 BHM3 BHM3 750

OcTasibHbIE MOJIOKEHUS ABHUXXKOB 3a1d0T IIPOMEXKYTOYHBIE HEOIIpeJeJIEeHHbIE JUAIIa30HbI

[TepekstoyaTtenu SA3-SA6 3aaal0T K03 PHUIIMEHT 0OpPATHOM CBSI3U MO CKOPOCTHU. J|BHXKOK
nepekJiroyaTesisi, YCTAaHOBJEHHbIA BHU3 MNPUOABJASET COOTBETCTBYWOIIUNW K03IQPUIUEHT , a
YCTAHOBJIEHHBIA BBepX - He I[pubaBasAeT( HOJb). YcTaHOBJEHHble KO3QQOUIMEHTHI
aqrebpanyecKky CKJIabIBalOTCA N0 GopMyie:

Koc =1 + cymm(Koc SA3-SA6).

Hanpumep, ycTaHOBJIEHHbIe BHU3 ABWXKHU A1 K03$uLHeHTOB 1, 2 U 5 Aal0T CyMMapHbIH
k03dduireHT o6paTHOoM cBA3u Koc=1+1+2+5=09.

CooTBeTCTBEHHO, YCTAaHOBJIEHHbIE BCe BBepX ABWKKU SA3-SA6 naroT MUHUMabHbIM Koc =
1.

O6BbIYHO HCNOJIB3YIOTCI KO03QOdULIMEeHThl 00paTHOM cBA3u B npegenax 2..10. [uasa
CTabuIN3alM1 BBICOKUX CKOPOCTeH TpebyeTcss MeHbIIUN Ko3pPUIIMeHT 0OpaTHOW CBA3H, AJ
CTabuJM3allMd HU3KHUX CKopocTed - Oosbiunve. Koadpduuent Koc>10 He pekomeHayeTcs
HCII0JIb30BAaTh 6€3 HEOOXO0AUMOCTH.

[lepexstoyatesnn SA7 u SA8 BAMAKT HAa AUHAMUKY MPOLLECCOB YCKOPEHUS U 3aMe/JIEHHUS.

Koadpouuuentsl, 3agaBaemMble SA7-SA8, cymMmupylotcsa anrebpavyecku. Yem 6oJiblie
K03QPULMEHT, TEM Me/lJIeHHee U IJIaBHee Nepexo/iHble NMPOoLecChl 3aMe/lIeHHs U yCKopeHUs. B
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nesoM ko3dpouuueHThl, 3asaBaeMble SA7-SA8, He3HAYUTEJbHO BJHSAKT Ha JAUHAMUKY
NpOLECCOB U 6€3 OCTPOUN HEOOXOAMMOCTU MOXKHO UX He MePEeKJI0YaTh.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusaM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YETCs ONACHOe JJIA KU3HU HanpsbkeHUe. [Ipu
YCTAaHOBKe INpeobpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00C/IyKMBaHUM HEOOXOJMMO OTKJIIOYHWTh NpeobpasoBaTesb U NMOJK/I0YaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpeniaeTcs UCMIOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlepKaHUuEM
B aTMocdepe KUCJIOT, 1les104el, Maces U T. II.

4.4 TlopkiouyeHUe, peryJHpOBKA M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/DKHBI  NPOM3BOJAMUTLCA TOJIBKO KBaJUQPULUPOBAHHBIMU ClELUMaJUCTaMM, HU3yYUBLIMMHU
HaCTOsiIlee PyKOBOJCTBO MO 3KCIIyaTalUH.

4.5 Ilpu skcmayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO06J0/aTh
Tpeb6oBaHus «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallMHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3JEKTPOYCTAaHOBOK OTPeOUTEEM».

4.6 Jlng 3alUThI 06CyKMBAIOLIET0 IepcOHaia Mpeobpa3oBaTeib A0/KEH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCIOJIb30BaH KaK paszbeJUHUTE/b LNy WU
U30JIMPYIOLLee yCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/iseT ONacHOCTb JJs
IepcoHaja WM 00O0pyZOBaHUs, TO INpeobGpa3oBaTeslb HeOOXOAMMO TMOJK/IYATh 4Yepes
npepbiBaTe/b, HAPpUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAeTCSd  BblAejseHHMeM  Temua. /Jud
npeJoTBpallleHHs leperpeBa, BbIX0/Ja U3 CTPOS U PeI0TBPalleHUs oXKapa Heo6X0UMO:

A) ycTaHaBIMBaTh Ipeo6pa3oBaTe/ib HA HETOPIOYYI0 OBEPXHOCTh;

B) HejonycTUMO yCTaHaBJWBaTh NpeobpasoBaTesib B MJIOXO BEHTUJIMPYyEMbIX MeCTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTh He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 MepuMeTpy Npeobpa3oBaTeisl.

5. MoHTaX Ha 00'bEKTE.
5.1 CsieayeT ycTaHOBUTB Ipeo6pa3oBaTe/ib Ha IITATHOE MECTO U HAZIEXKHO 3aKPEMUTh €ro.

5.2 3azeMsiuTh Npeobpa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.
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5.2 IlpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeN CEeThIO,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

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

54 llenu aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJil Y4ero peKOMeHAYeTCd UX KOHI[bl TIATEJbHO 3aYMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIE HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPHUMEHSTD TOJbKO CTaHAAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOM Harpy3KH peKOMeHJyeTcs NOJKJ/IIOYUTD JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

B)ybenuTbca B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUS,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

be3 mNOAK/II0O4EHHOW HArpy3kd HEBO3MOXHO CcJeslaTb BbIBOJ, O IPAaBUJIbHOW WJIH
HeNnpaBUJIbHOW paboTe BBINPAMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOJAMOJbl Ha NepeJHel
naHeJsiu mKada J0KHbl KpaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIIee B TeyeHue 10
CEeKYHJ, J0/bKHA OTOOpa3suThCA HAJIWCh TeKylled MoJesd Npeobpas3oBaTesis U BKJIKYAKTCA
BEHTUJIATOPbl oxJaxJeHUs. /[lanee Ha Juciiee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHHUIO.

6.2 Ilo ymosyaHuio, nmpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JlepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [IepeMeHHbIM Pe3UCTOPOM, PEXKUM — OTPAaHUYEHUS TOKa.

[Ipy mepBOM BK/IKOYEHUH Ha TECTOBOM HAarpy3Ke peKOMEHAYeTCs OTK/IIOYUTh 3aLIUTY OT
II0TepH N0J1s1 BO30YXAEHUS, [J151 4ero cjeAyeT YCTaHOBUTb 3HaYyeHUe PyHKuuu F93=1.

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

[Ipy 3TOM JoJ/KeH pa3faThCs 1LeJY0K cpabaTbiBaHUA KOHTakTopa KM1, yepes KoTopbIi
nojaetcs HanpsbkeHue 220 B Ha 0OMOTKY BO30Y»/J€eHUs — NPU 3TOM JIaMIa, MOJKJ/IYeHHas
BMECTO OOMOTKH BO30YX/J€eHUs SPKO BCIbIXMBaeT. /lajiee pydyKy NepeMeHHOIo pe3ucTopa OT
OJIHOTO KpalHero mnoJIOXKeHHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha NOAKJIIOYEHHOH
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Harpy3ke( JaMmax HaKaJHWBaHWA) U3MeHAeTC HalpsKeHWe B COOTBETCTBUE C CHUTHAJIOM
3a/laHuA.

6.3 Pabora c nyiaToi cTabuan3andeid CKOpoOCTH.

[lepen BkitoyeHueM TPC Heo6xofUMO y6eJUThCA B TOM, YTO MOJKJ/IIOYEH TaxoreHepaTop.
[TofISpHOCTh TMOAKJIOYEHUSI TaxoreHepaTopa He HMeeT 3HadyeHus, ’“miawc” W "mMunHyc”
TaxoreHepaTopa yCJ0BHBI.

YcTaHOBUTB 3HaUYeHUe GyHKIUU F17=5.

Jlanee HyXXHO ycCTaHOBUTb K03poduuueHThl ABMKKaMU SA1-SA8, 3a3zaB mnapaMeTphl
TaxoreHepaTopa, 3JeKTpoJBuraTesns, Ko3QPUIMeHTbl O0O6paTHOW CBAISM M YCKOpeHUs-
3aMepsieHdsd. [lo yMoJslYaHUIO yCTaHOBJIEHbl KO3)QPHULUEHT 06paTHOM CBA3M IO CKOPOCTH
paBHbIE 5 U yCcKOpeHUs-3aMeJJieHUs paBHblii 1. PekoMeHAyeTcs HauuMHATh C 3THUX
K03)PHLIMEHTOB, a Jjlajiee KOPPEKTUPOBATh UX I10 Mepe MOJyYeHHOI 0 pe3yJibTaTa.

BHumanue! Ilepekitouenve JBUKKOB SA1-SA8 pexkoMeHayeTcs MNPOU3BOAUTH MpU
OCTAHOBJIEHHOM JBUraTeJsie, HHa4ye B MOMEHT IepeKJIOUYeHHUs [BWXKOB MOXET NPOU30WUTHU
pe3Koe yCKOpeHMe WM 3aMejJieHHe JBurarens. OTkao4daTbh HanpsbkeHue Ha TPC paa
NepeK/0YeHus IBUXKKOB He TpebyeTcs, ,0CTaTOYHO JIUIIb YCTAHOBUTb CUTHAJI 3a/laHUS B HOJIb.

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

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKyllee 3HaueHue QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3mMeHUTb 3HaUueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMM Ipeobpa3oBaTesisi lepeuyuncaeHbl B Tabaule 7.1.

Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

dyH- Hagnuceh Ha OnucaHue
KIUsl | MHAUKATOpe

OmnpenenisieTr crnoco6 ympaBjeHus: KomaHAa “‘Pabora” mojaeTcs MeCTHO WU

JUCTAaHIIMOHHO
3HavyeHUe Hagnuch IlosicHeHue
F1 Croco6 yrp. 0 TymG1ep KomaHnga “’P"a60Ta"”no,aaeTc;l nepelio,qm’\,/[ PYKOSITKH
TyM6Jepa “PaboTa” B nosioxkeHue “Bki
KoManpma “PaboTa” mnojaeTcsd mnyTeM 3aMbIKaHUS
1 JUCTAHIMOHHO KJeMM 6 W 7 KJIeMMHOH KoJsiogku X1 1u1aThl
yIpaBJieHUs]
OnpepesisieT cUrHaJ ynpaBJeHUs] BBIXOAHbIM HaNpsiXKEHUEM
3HayeHHe Hagnucob [TosicneHue
CurHaJ 3ajjaHus U3MeHdeTcd HaXKaTheM KHOIOK “>”
u“<”
0 KHOIIKU “n

HaxkaTtue “> YBE€JIMYWBAET BbIXOJHOE€ HAIIPAXKEHHE

“«_n

HaxkaTue “< YMEHbIUIAET BbIXOJHOE HAIIpAXKEHHUE

CurHasn 3aJJaHUsl WU3MEHSIeTC IMOBOPOTOM PYYKHU
IEPEMEHHOTO0  pPEe3UCTOpa, pa3MelleHHOro  Ha
1 BCTP.PE3UCTOP JINIeBOM naHesH. [TosoxkeHnne “MUH” COOTBETCTBYET
MHUHHMMaJbHOW BeJIMUMHE 3aJJaHusl, MOJIOXKEHHe

F2 CUTHaJ ymp. “ » o
Makc” — MakCUMaJIbHOU BeJIMYHHE 33/IaHHUsl.
CurHan 3aZilaHus N0JAeTCHd BHEIIHUMM HaNpsXeHUeM
2 0.10B
0-10B
CurHaJs 3aZjaHus noJaeTcsd TOKOM ynpasJyeHus 0-20
3 0.20 MmA
MA
CurHaJs 3aJlaHUsl IOJAeTCsl TOKOM ynpaBJsieHus 4-20
4 4.20 MA
MA
CurHan 3aJjlaHusl NMOJIaeTCcs BHENIHUM IepeMeHHBbIM
5 BHEIIl. PE3UCTOP | PE3UCTOPOM. PekoMeHyemMoe 3HauYeHue
CONMpPOTUBJIEHUSA 3TOro pe3ducrtopa 1..10 kOM
OnpefensieT noBeAeHUe Mpeobpa3oBaTesis MOC/A€e MPONAXKKU HAIMPsXKEHUsSI CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HayeHHe Hagnucek [TosicHeHUe
Eciu mpoBas HanpspkeHUs JJIMJCA MeHee 2 CeK -
F3 aBT.BKJIL BBIXO/IHOE HAINpsHKeHHe CKavyKOM BO3BpalllaeTcs Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciu IpoBaJl HallpAXeHUuA AJINJICA 6oJsiee 2 cek -
MPOUCXOAUT ABTOMATHYECKOE ITIOBTOPHOE BKJ/IFOYEHHUE.

1 OTKJIDYEHO Eciu IMMpOoBaJI HaNpAXEeHHd AJIWJICA MEHee 2 Ccexk -
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BBIXO/IHOE HaNpsDKeHHe CKAauKOM BO3BpalllaeTcs Ha
NpeXHUH ypOBEHb.

Ecqu mpoBas HanpspKeHUs JIWJIcS Gojlee 2 CeK -
aBTOMaTUYECKHUU Mepe3anyCK He MPOUCXOJUT; YTOObI
nepeidTu B pexkuM “PaboTa” HyKHO MOJaTh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie

3HavyeHHe Hagnuce IlosicHeHue
0 OTKJIIOUEHO Pejie HEaKTUBHO BO BCEX PEXKHUMaAX PabOTHI
1 curhar TOTOB CpabaTbeiBaHMe peJsie NPOUCXOJUT INPU Tepexojie B
F4 1-e pese pexuM “T'oToBHOCTB”
9 cvrnan PABOTA CpabaTpiBaHME peJjie NPOUCXOJUT NPHU TMEPEXojie B
pexxuM “Pabora”
3 cnrtian ABAPUS CpabaTpiBaHME peJsie NPOUCXOJUT NPHU IMEpPEXojie B
pexuM “ABapus”
OnpejiesisieT ycaoBUe cpabaThIBaHUS 2-I'0 MPOTPaMMUPYEMOTO peJie
3HavyeHUe Hagnucek IlosicHeHue
0 OTKJIIOUEHO Pejie HEAaKTUBHO BO BCEX PEKMUMaAX PabOTHI
1 curtan TOTOB CpabaTpiBaHME peJjie NPOUCXOJUT NPHU TMEPEXojie B
F5 2-e peJie pexuM “T'oToBHOCTB”
9 cvrnan PABOTA CpabaTbeiBaHMe peJsie NPOUCXOJUT INPU Tepexojie B
exum “Pabora”
P
3 cnrtian ABAPUS CpabaTpiBaHME peJjie NPOUCXOJUT NPHU IMEPEXojie B
pexuM “ABapus”
F11 S Bpemsi maBHOTO BbIXOJIa HaINpsDKEHHWS Ha 33/laHHBIA ypoBeHb. /[Mama3oH 3HaYeHUH
-1y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 | [uaBH. BIKA BpeMsi IJIaBHOTO CHM)KEHUSI HANpsDKEHUS [0 MUHUMAJIbHOrO 3HauveHHUs. JuanasoH
) " | 3HaueHu#t dyHkuuu ot 0 10 25 cek c marom 0,1 cek
F15 | mmkmnpesen MuHuMa/bHOEe 3HaYeHUe CUTHaJIa 33/jlaHus B %. [luanazoH 3HaueHuit ¢pyHKuuu ot 0% A0
P 100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,5%
F16 | Bepx. mpegen MakcumasnibHOe 3HauYeHHe CMrHasa 33Zilanus B %. [luana3oH 3HavyeHud PpyHKuuu ot 0%
px.Tp J10 100%, Ho He MeHee 3Ha4YeHus pyHkunu F15. luckpetrHoctb 0,5%
OyHKIUSA BKJIOYAET PEXUMbl CTAOWIM3ALMU WM OTPpaHUYEHUS TOKa, HaNpPsDKeHUs,
MOIIHOCTHU
3HavyeHUe Hagnuce IlosicHeHue
0 oI PexxuMbl OrpaHUYeHHUsI WU CTabUIM3aLUU
] OTKJIIOYEHBI
F17 pexum
1 orpaHuyeHmue | BKJIFOUEH peXXUM OrpaHUYeHHUs TOKa
2 Crabuinzanus | BKJIFOUEH peXXUM CTabUJIM3aIUY TOKa
3 Orpauuvenue U BKJIIOUEH peXUM OrpaHUYeHHUs] HallpsiKEHHUs
4 Cra6uymsanusa U | BkiIo4yeH pexxuM cTabuan3aliy HanpsiKeHUst
5 Cra6uiusanusn | BrirOUeH pekuM cTabUJIM3aI MU CKOPOCTH
OnpejfesiieT MHHUMaJbHOE 3HAauYeHUWe HAMNpsDKEHWS Ha Harpy3ke B pexuMme
F19 H.npefen U | cTabuin3anuu HanpspkeHUs. 3HayeHWe (GYHKIMM He MOXEeT MPEeBbICUTh 3HaYeHHe
dyuknuu F20
OmnpefienisieT MakCMMa/llbHOe 3HAaueHHWe HaNpsDKeHHWs] Ha Harpyske B pexume
F20 B.mpeaen U | crabuiv3anuu HanpsbkeHUs. 3HadyeHWe QYHKIMH He MOXeT ObITb MeHbllle 3HAaYeHUs
byuknuu F19
F21 . mpesien | OnpefensieT MUHMMa/JIbHOE 3HAYEHHE TOKA B Harpy3ke B peXXHMMe CTAOUJIM3ALUU TOKA.
P 3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHUe yHkunu F22
OnpefensieT MaKCMMa/IbHOE 3HAaYE€HHE TOKA B HAarpy3Ke B peXUMe CTabUIM3aLUH TOKa.
F22 B. peen 3HaueHUWe (QYHKIUM HE MOXKET MPEBbICUTb HOMUHAJbHBIA TOK BBINPSMUTENSA U He
MOXKET ObITh MeHbllle 3HaYeHHs1 PyHKUuH F21
F23 | TaxoreHeparop | @yHKIMs onpefesisgeT NOAKIYEH JIU TAXOTeHEPATop
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3HayeHHe Hagnuch [TosicHeHue
CoobulaeT cucreMe yhpaBJeHUs O  HaJUYUHU
0 BKJIIOUEH TaxoreHepaTtopa. Ha aucmieit BBIBOJAUTCS UHAUKALUSA
000POTOR BaJIa IBUTATEJIS
CoobimaeT cucTeMe yIOpaBJieHUs 006 OTCYTCTBHE
1 OTKJIIOYEH TaxoreHepartopa. Ha JYcCIiee OTCYTCTBYET
WHJMKaIKs 060POTOB BaJia JIBUTaTes

3azaet BesinunHy MB/06 TaxoreHepatopa. 3Ta BeJMYMHA HCIOJb3YeTCS [JIs pacyeTa

k24 mV/06 BeJINYMHBI 060POTOB B MUH BaJIa IBUTATEJIsS U MMOCJAEAYIOIEH ee MHANKALMY Ha JIUCILJIEe
3a/laeT BeJIMYUHY HOMUHA/IbHBIX 060p0oTOB JBUraTtesns oT 50 70 9950 06/MuH. ®yHKLUSA
F25 | HOM. 060pOTHI | He BJAUSIET HAa MPOIECC PETYJIUPOBAHUS CKOPOCTH; €€ BeJIMYMHA UCII0JIb3YETCS B KAYeCTBE
HOMHUHAJIBHBIX 060p0TOB NHOM JI/Is1 JIaThl aHAJIOTOBOTO BhIBOJIA
F28 IHOM st OmnpenesisieT 3HaYeHHE HOMUHAJIBHOTO TOKa SKOPHONW OOMOTKH 3JIEKTPOJABUTATEJIS, IPU
MpeBbIlIEHUE KOTOPOT0 3aMyCKaeTCs] MAKCUMaJIbHO-TOKOBAsl 3alMTA OT NEePErpy3KU
OnpenesisieT 3HaYeHHe HOMUHAJIBbHOIO TOKa 0OMOTKU BO30YXK/IeHHUS 3J1eKTPOJBUTraTe,
F29 [HoM B MpU CHMKEHUH KOTOPOro B JBa U OoJiee pa3a cpabaThIBaeT 3alUTa OT MOTEPH IOJS
BO30YKJIeHUsI
OmnpenesisieT 3HaYeHHWe HOMHHAJBHOTO HaNpsHKEHHUS  OOMOTKU — BO30YXKAEHHS
F30 UHoOM B 3JIEKTPOJIBUTATEJIs, IPU CHIXKEHUU KOTOPOTO B JIBa U GoJiee pa3a cpabaThbIBaeT 3alllUTa
OT NOTEPU M0Jis1 BO3OYKAEHUS
QyHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HavyeHUe Hagnuch ITosicHeHue
F92 | KoHTpoOJb pa3
0 BKJIIOYEHA 3aluTa BKJI4YeHa
1 OTKJII0YeHa 3alluTa OTKJ/II4YeHa
BruitoyaeT MJIM OTKJ/IOYAET 3al[UTY OT OTEPHU M0Jisl BO3OYKAeHHUs
F93 | 3amura Bo36. 3HayeHHe Haanuch
0 BKJI 3alyTa BKIOYEeHa
1 OTKJI 3aluyTa OTKJ/II04YeHa
[losicHeHUe
3HaueHUs] BCeX IMPOrpaMMUPYeMbIXx OQYHKIUHA He
H3MeHseTCs
Bce nmnporpamMmupyeMble  PYHKIHUH  NPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBo/iCKoe
3Ha4YeHHe 3HaYeHHe
F1 0 F20 UHoM ¢
F98 3aBOJ,. HACTP. 2 1 21 0
F3 0 F22 IHOM 51
F4 1 F23 1
F5 1 F24 60
F11 5 F25 1500
F12 3 F28 IHoM 51
F15 0 F29 2A
F16 100 F30 220B
F17 1 F92 0
F19 0 F93 0
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8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE 1/ BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-91 cTpoka BesiMuvHa 3ajawllero curHassa, Hanpumep, Us=27%,
U3=250B, I3 =66 A.
1-a crpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 CTpoOKa BenyvyrHa TOKa Harpy3sku OOMOTOK $SIKOpsS U
BO30YKJeHUSs], BbIXOJHble HAINpPSDKEHUsT OOMOTOK fKOps U
BO30YXK/JleHUs, TeMIlepaTypa pajguatopa, Hanpumep, [a=45 A, Ua=100
B, UB=220 B, IB=3 A, Tp=45 C.
[Ilpu 3Havenuu ¢yHkyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJMYMHA 0OOPOTOB Basa

Pa6oTa JBuraresis, HanpuMmep, n=1500 06 /MuH.
OToGpakaeMble Ha JAuCILJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaThb TOJBKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUe

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6JII/ILle 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH M CIOCOOBI UX YCTPAHEHHUS

Haanuce Ha
WHJMKaTope

N Ommo6kKu

IlosicHeHue

Om?2 HeT CUJIOBOH ceTH!

YCcTpoHCTBO He 0GHAPYKHUBaET Hallpsi>KeHU e CETH

Bo3MoxHasA npu4MHaA JencTtBus

MNOAKJIIOYEHHA

Hanpﬂmeﬂne Ha npeo6pasoBaTenb Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHOo HallpAXKeHUH, NpaBHUJIBHOCTH

6oJblie 100 B

C/UIIKOM HU3KOeE HallpdXXeHune Y6eﬂI/ITbCH, 4YTO HallpdXXeHHe B CEeTH

BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

npoBas

Om3
HanpsxkeHus!

koMaHabl “Cton”

Ow4 neperpen!

TemmnepaTypa oxsaxaamwuero paguaropa gocrura 80 C.

Bo BpeMsi paboThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTaHUSA
CUCTEMBI  yHpaBJieHUssT WJM  [pOBaJl  CWIOBOIO  HaNpshKeHUs
JUINTEJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee ToOBeJeHHe
npeobpasoBaTeJis onpejenseTcad 3HaueHueM ¢yHkuuu F3. Eciu F3=0, To
YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeobpa3oBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU

Bo3mo:KkHasi npuYnHa | JenicTBUs
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HeucnpaBeH BEHTUJIATOP y66ﬂI/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHUJIATOpPA

3aCOpEHbI BEHTHJIALLKMOHHDbIE npO‘{I/ICTI/IT]) BEHTHJIAIMOHHBbIE
2KaJIFO3H KaJIO3HU OT IbIJIKM U MyCOpa

[Ipeo6pazoBaTesib pa3MelieH B
IJIOX0O  BEHTWIMPYEMOM  WJIH
’KapKOM MeCTe

Y6enuTbcsa, UTO  TeMIlepaTypa
OKpYy2Kalollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
npeobpasoBaTesib B Apyroe MecTo,
NPUMEHUTDb BHEIIHUH 06/1yB

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

KOpOTKOE 3aMblKaHHE€ Ha BbIXO/Je

npOBBOHI/ITb BBIXO/,

npeobpasoBaTeJis npeob6pasoBaTeJisi HA HaJM4Yue
KopoTkoe Mex(da3HOro KOpOTKOIro
Our7 3aMblKaHue! 3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku YMeHBIIUTB BBIXOJHOE
IpeBbIlIaeT HOMMHAJBHBIM TOK | Halps)KeHHe; yMEeHbUIUTb HArPy3Ky
ow10 Meperpyaka npeob6pasoBaTeis WU Ha Basly ABUTraTe/s, OTCTPOUTD
3JIeKTpPOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOI0 BpeMeHHU
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
Hanpskenue WU ToK | [IpoBepUTH IPaBUJIBHOCTb YCTaBOK
BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
HeT moist 3Ha4YeHUU yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO36YXK/jeHUSA
Om1l1l ¢yuknuamu F30 u F29 Ha 06pBIB U KOPOTKOE 3aMbIKaHHE.
BO30YXK/leHUsI

[IpoBepUTH UCTIPABHOCTD AUOHOT'O
MOCTa, TpaHchopMaTopa U
NycKaTeJss

HeT omin6ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha npeo6pa3oBaTeJb

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

HeBepHo 3anmporpaMMHpoOBaHa
¢yHknua F1 - BweIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn60ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0

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

MNOAKJIDYEHH e

1enel ynpaBJieHUs

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

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexxuM “Pabota”, curHas ymnpaBJ/ieHHS
IPUCYTCTBYeT U HW3MEHSIETCs, Harpy3ka IOJK/YeHa, HO Ha BbIXOJEe

HalpAXeHHd HET
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Bo3MoxHasg npuYMHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He nmnopzaHo BcnoMmoraTeJibHOe
nutaHue 220 B

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

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

[Ipyn paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WH/IUKaTope OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3aM103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUA JPYroro | OT APYrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

HpI/I nogade  HallpAXXe€HHUdAd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHga “Pabora” He 1mojaHa,
npeo6pa3oBaTe/ib HAXOIUTCS B pexkxuMe “'oToBHOCTB”

Bo3MmoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe TpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe 0JHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:

A) KOHTPOJIb KpenJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COe/JMHEHUH;
B) yJaasieHue NbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHUe Mpeobpa3oBaTeIs;

B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YACTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3alUTHI KOPIYCa;

11 MapkupoBKa npeoopa3oBaTeJia
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/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa npeo6pa3oBaTeJisi IPOU3BOJAUTCHI B KAPTOHHYI0 KOPOOKY WU JiepeBAHHbBIN
AIIUK.

13 TpaHcnnopTHpOBaHMe U XpaHEHUE
13.1 [Ipeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KAPTOHHBIX KOPOOKaxX WJIU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;
B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.
Bo3zyx B noMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxke
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIIaKOBKe TPAHCIIOPTUPOBATH NMPHU TeMIepaType oT -25 g0 +55 C
Y OTHOCUTEJIbHOM BJIQ)KHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHWe [ONYyCKaeTCd BCEMHW BHUJAMU 3aKPbITOCO TpPaHCIOPTAa.
TpaHcnopTHpoBaHHe  aBUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJUTBHCI B OTallJIMBaeMbIX
repMeTHU3UPOBAHHbIX OTCEKAX.

14 KoMIJIEKTHOCTDb

TPC-460-220-A ..o e e 1wt
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| E=T0d 1 (0] s PP PR TRPR 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/JIbCTBA

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 TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnJaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

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

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAaPaHTUWHbINA OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciyyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 06paTUTBCA N0 aJipecy, yKa3aHHOMY caliTe KOMIaHuU: www.zvezda-el.ru
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

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

TPC-460-220-A-125 480 516 546 720 680 | 194 | Boatet M10 28
TPC-460-220-A-160 480 516 546 720 680 | 194 | Boatet M10 32
TPC-460-220-A-200 480 516 546 720 680 | 194 | Boatet M10 35
TPC-460-220-A-250 560 602 638 840 790 | 194 | Boatelt M12 40
TPC-460-220-A-315 560 602 638 840 790 | 194 | BoaTtelt M12 44
TPC-460-220-A-400 760 802 838 | 1000 950 | 222 | Boatbl M12 60
TPC-460-220-A-500* 760 802 838 | 1000 950 | 222 | Boatet M12 68
TPC-460-220-A-630* 760 802 838 | 1300 | 1250 | 282 | Boatet M12 82
TPC-460-220-A-800* 760 802 838 | 1300 | 1250 | 282 | Boatet M12 86
TPC-460-220-A-1000* | 760 802 838 | 1300 | 1250 | 282 | Boatet M12 94
TPC-460-220-A-1250 HanosibHbI# mkad 1600x800x400 130
TPC-460-220-A-1600 HanosibHbI# mkad 1600x800x400 140

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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