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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
CKOPOCTH JBUTaTeJisl NMOCTOSTHHOTO TOKa, UMeHyeMoro aajiee mo Tekcty “TPC-KB-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 HeJb3s HCIOJAb30BaTh JJ yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONyCKaHHUA — NOJ'beMHBIX KPaHOB, Jie6e/J0K U T.II.

[Ipeobpa3oBaTesnb npefHa3HauyeH /AJf YINpPaBJeHUS HECJOXXHBIMU TeXHOJIOTUYECKUMU
IpolleccaMy, He ABJISIeTCS1 BBICOKOTOYHBIM U ObICTPOJEHCTBYIOIMM. Hanydiiee npuMeHeHNe —
nojJiepKaHue CKOPOCTU MEXaHMW3MOB C PAaBHOMEPHOU WUJIM He ObICTPO MEHS0IENCSl Harpy3KoH,
HalnpuMep, IKCTPYZep, LeHTpUPyra, KOHBelep, HACOC, BEHTUJIATOP U T.I. YCTPOUCTBO MOXET He
NOZOMTH [l MEeXaHHU3MOB C pe3KO IIepeMeHHOW Harpys3koH, Ml NPOU3BOJACTBEHHBIX
IpOLEeCCOB, TZe BaXHa ObICTpasd JWMHAaMMKa, TpebyeTcd TO4YHas TPAeKTOPUS pasroHa U
TOPMOXKEHHS, a TaK e NP paboTe 3JIeKTPO/BUraTe/Isl Ha HU3KUX 060pOTax.

1.3 PerysiMpoBaHue HamnpsDKeHUs Ha Harpys3Ke OCYIIECTBJISETCS OJJHOBPEMEHHO 10 BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 3a/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 TlpeobpasoBaTesb MOXET MNPUMEHATbCA KaK /Js pYYHOrO peryJupoBaHUsA
HalnpsbKeHWs Ha Harpyske, JJig 4ero npeJHa3sHadyeHbl KHONKU M NepeMeHHbIM pPe3nucTop Ha
nepejHer mnaHenyd ImKada, TaK M [AUCTAaHLMOHHOIO YyIpaBJeHUS B COCTaBe CHUCTEMBI
aBTOMaTHU3alMU. B KadyecTBe ynpaBJIAOLHAX CHTHAJIIOB MOTYT IPUMEHATHCS:

A) cranpaptHbii curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;
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[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

Komanpy paspelieHus 1 paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C OMOLIbIO
TyM0Jiepa Ha JIML|eBOU NaHeJ Iy, TaK U JUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOL M€ KJIEMMBI.

Beibop curHasa ynpaBJeHHS W KOMaH/bl paspelleHUs OCYILeCTBJSETCd MyTeM
IpOrpaMMHUpPOBaHMUS.

1.5 Ilpeo6pa3oBaTenb  SBJASETCS MUKPOIPOLLECCOPHBIM
yCTPOUCTBOM. Bce 3anmporpamMMupoBaHHbIEe
3HepProHe3aBUCUMOM MaMATH MUKPOIpOLieccopa.

IporpaMMHUpyeMbIM
[0JIb30BaTeJieM YCTaBKM XpaHATCA B

1.6 YcTpoiicTBO oToOpakaeT Ha JAUCIJIee TeKylyde JaHHble O BeJMYMHE 3aJalollero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NpOorpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.7 Ilpeobpa3oBaTesb HMeeT IWHPOKUH KOMIJIEKC 3alldT M aBTOJUArHOCTHUKH,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.

2 TexHUYECKHE XaApaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Tabsnna 2.1 - Texuuueckue xapaktepuctuku TPC-KB-460-220-A

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbixoHOe HanpshKeHUe Lieny IKops

0..460 B, perysupyeMoe

Bbixo/iHOe Hanpsi>KeHHUeE 11eNU BO30yKAeHHUs

220 B, HeperysupyeMoe

Hasnn4yre KHONKHU aBapm‘/iHoro OTKJIOYEHUA

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Ja

PeBepc KOHTaKTOpHBIH MO 11eny BO30YKAEeHUsI
TopMoskenie PeBepcoM(MpOTHBOBK/IIOYEHHEM) B QYHKIIUU
BpeMEHHU
Crioco6bl pery/iipoBaHusl HaNpsKeHUsI dazoBbIii

BcrnoMoraresibHOe MUTaHUE I CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMuHanbHBIN TOK Ipeobpa3oBaTesis JJis
NMTaHUs 0OMOTKHU SIKOPS

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

HomuHa/IbHBIN TOK Tpeo6pas3oBaTesis AJ1s
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50A

Peryaupytouiydii ajieMeHT

Tupucrtop

KoadounneHT 06paTHOM CBSI3U 10 CKOPOCTH

1..50 peryaupyeMbli

/lManasoH cTabUJIN3UPyeMON CKOPOCTH

0,05..1,0 NH, rje NH — HOMHHaJIbHbIE 060POThI

HecTabu/bHOCTb CKOPOCTHU NPY U3MEHEHUHU
HarpysKH Ha BaJy ajiekTpoBuratesis oT 10%
10 90% oT HOMHHAJIbHOMU

0,5-5% B 3aBUCUMOCTHU OT K03pduLHeHTa
06paTHOM CBA3U

BpeMms cTabuinsanyu CKOPOCTH PU CKayKe
HaNps>KeHUs CeTH WU Harpy3ku Ha 10%

0,5 cek

Tumn cucteMbl ylpaBJIEHHUA

MukponpolueccopHas

CurHaj ynpasJieHus1

0..10 B, 0..20 MA, 4..20 MA, BCTpOEHHBIHN
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nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nlepeMeHHbI pe3uCTOop, KHOINKY aHeJH
yIpaBJIeHUsA

Bxopz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 kOM
0-20 MA / 91 Om
4-20 MA / 91 Om

[I1aBHBIM YCK U OCTAHOB

0..25 cexk

Nupaukanuda

KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 32-
CUMBOJIbHBIH, 3 CBETOAMO/A

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

[Iporpammupyemoe pesie 220 B 5 A. BeixogHou

curHas: “Pa6ota”, “ABapus”, “'oTroBHOCTB”

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/J€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JAJIMTeJbHbIM TOKOM

JJIeKTPOHHAd 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3aniuTa: noteps ¢a3bl UM “caunaHue” ¢pas JJIeKTpOHHasi
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHE) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHHe)
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HanpshKeHUs B peXKUMe CTabuIu3anuu 2% Un
HaNpsHKEHUs
Bpems cTabu/IM3alUy BbIXOJHOTO
HanpshKeHUs NPU CKayKe Halpsi)KeHUsl CeTH Ha 2.3 cek
10% B pexxuMMe CTabMJIM3aLUM HalPSXKEHUs
CTeneHb 3alUILLEHHOCTH P41
OxnaxeHme [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa oKpyKarwlleu cpeabl 0.40C

OTHoOcUTe/bHAs BJAXXHOCThb BO34yXa

0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)

N3ongauus

2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yOPaBJISIOUUMHA LeNsIMH

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTHUsa

12 Mecs1eB

Jns paboThl npeobpa3oBaTesiss HEOOXOUMO JABa HanpspkeHUsA. OHO Hanpsi>KeHUe 4yepe3
TUPUCTOPBI KOMMYTHUPYETCS Ha HarpysKy — OHO Ha3blBaeTCsl CUJIOBBbIM HallpsKeHHUEM; Apyroe

HallpAXX€HHe HCIOoJIb3yeTCAd OJid IIHUTAaHUA
BCIIOMOTraTeJIbHbIM.

CHUCTEMBbI

yhnpaBJieHUAd - OHO Ha3bIBA€TCA

2.2 llpeo6pa3zoBaTesib NpeAHa3HAYEH [IJISl SKCIJIyaTallUHU B CAeyOLIMX YCI0BUAX:

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

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

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

BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JjeCTBUS MPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;
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2K) oTcyTcTBHE BUOpaL My U yAAPOB.
3. YCTpOMCTBO U NPUHLMN AEHCTBUS

3.1 BHyYTpeHHee VCTPOUCTBO.
BHelHU# BUJ mpeobpa3oBaTeJis NpeJcTaBJeH Ha

prucyHKe 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

Ha suueBoit naHesn pa3MelaloTcs 31eMeHThl MUHAWKALUKY U yIpaBJeHuUs:
A) cBetoauoanl “B” u "H”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') rym6sep "HanpaBienue”

J1) )KUAKO-KpUCTALJINYeCKUHN HHAMKATOP;

E) knonku “Ilp.”, “®”, ”">", "<” n1s1 nporpaMMUpOBaHUs U yIIpaBJIeHUS;

7K) py4ka BCTpOeHHOr0 IepeMeHHOI0 Pe3nCTopa;

3) KHOIIKa aBapUMHOI0 OCTaHOBA.

B BHyTpu mkada pazMeniaroTcs:

A) aBTOMaTHueckui Bbikao4aTesb QF1 g noak/0ueHus CUJI0BOM CETH;
b) knemMmHas kosoaka XT1 s noJK/it04eHHUs 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT2 /1711 MOJIK/II0YEHHUS [[eld BO30YK/IeHUS;

[') TupucropHsle Moayu( 3 IWITYKH);

1) pazuaTop oxJaXKJeHus;

E) muaThl cucTeMbl yIIpaBJeHUs;

2K) aBTOMaTHueckuil Bbikato4yaTeab QF2;

3) BEHTUJISATOPBI OXJaXKJeHUs

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kauecTBe peryjupymoLiero 3jeMeHTa B yCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISl, KaXJbld K3 KOTOPbIX COJAEPXUT INOo JBa TupucTopa. CHUIOBoe HanpshKeHUe

6
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NoJAK/A4YaeTcd K kKieMMHOM Kosoake XT1. Ha siMueBod mnaHesu pasMelieHbl 3J1€MeHThI
VH/JWKALUU U ylipaBJeHus. BHelllHHe poBo/Ja ¥ Kabesu /il NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpy3Ku W Iiened ymnpaBJieHUs] BBOASATCS B IKad Cc HKHEH cTOopoHbl. llenu ympaByieHUs U
CUTHaJAu3alM{u MNoAkAvYalTcd K KiaeMMHHMKaM X1, X2 u X4 CcOOTBeTCTBEHHO Ha IjaTe
yIpaBJieHUS.

PexxuMBbl paboThL
[Ipeo6pa3oBaTesib B JI060M MOMEHT HAxOAUTCA B OJAHOM W3 PEXHUMOB pabOThl. ITH
pEeXUMBbI IepevucieHbl B Tabaule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [lossicHeHHe

B 3ToM pexuMe HUMIYyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHAbl “Pabora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMpPHU TNOCTYIUVIEHUU KOTOPBIX MepexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3TOT pexxuMm npeo6Gpa3oBaTesb MepPeXoJUT NPU HAJTUYUM KOMaH/Ibl
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAIOTCH yHpaBJANOLIAE
MMIYJIbChbl, HA Harpy3ke NPUCYTCTByeT HampshkeHue. Ha uHJHKaToOpe
O0TOOpakaeTcCsl TeKyllee 3HaUeHWe CUTHaJsa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTpPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“PaboTa”

B 3TOT pexxuM npeo6pasoBaTesib MepPexoJUT NPU PErUCTPALMU KaKOH-
J160 aBapUHWHON CUTyaluu. MMMyJsbcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAKTCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUSI  aBapUMHOM  CUTyallMd TMpeobpa3oBaTeSb  MOMXKET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/Jja aBAPUUHOMN CUTYal[MU U 3alpOTPaMMUPOBAHHbBIX
HacTpoeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHY Y MOSCHSIOIAs HaAIUCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYeHUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTeMbl ynpaBJjieHUsi( Korja Ha JAuUCILIIee
“IIporpaMmMupoBaHue” | 0OTOOpaXKaeTCs Ha3BaHUE TEKYILeH Mo/iesid Tpeobpa3oBaTeis).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOU CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHUBHOE HCOOJIHEHHUE.

KOHCTPYKTI/IBHO npeo6pa30BaTeJlb BBIIIOJIHEH B BHUJAE METAJNJIMYECKOI'0O HAaBE€CHOI'O HJIH

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKOTCA OpraHbl yNpaBJeHUs W HHJAWKALUY,

nepevyuceHHble B TabuIe 3.2

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

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

BbIKJIIO4YaTeab QF2

CseToguon “B”

['opuT B pexxume “PaboTa” npu HanpaBjieHUU BpaleHus "Brnepen”

Csetoguon “H”

['oput B pexxume “PaboTa” npu HanpassieHUH BpaueHus "Hazazg”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpaxkaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHMUS

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

Tym6sep “PaboTa”

Jlig noauu KoMaH/ bl “PaboTa” B pydyHOM pexxume

Tym6sep “HanpaBienue”

[T M3MeHeHUs HamNpaBJIeHUsl BpallleHUs JBUTraTesisi B PyYHOM
pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIGOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>" Jl/1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUSl BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJI0OYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHayeHUWe KJeMM KJeMMHbIX Kosionok XT1-XT2, X1, X2 u X4 npuBe/ieHO B TabJIUIEe
3.3. KniemMHbIe kosioaku X1, X2 1 X4 pasMellaloTcA Ha NJIaTe yIpaBJeHus

Ta6suna 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMbI
XT1 1 +Us Jisi coeHeHus ¢ 06MOTKoM sikopsi( Beixoa “nutoc”)
XT1 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)
XT2 1 +UB Jns coennHeHus c 06MoTKoM Bo36yxaeHusi( Boixog “nuiroc”)
XT? 2 Us gﬂﬂ Coe",uI/IHeHI/IH c 06MOTKOM B030YXAeHus ( Bbixon
MUHYC")
XT3 1 Tr+ 1 noiK/I0YeHUd TaxoreHepaTopa
XT3 2 Tr- J1d oA KJI0YeHUs TaxoreHeparopa
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rynp Jl1s1 MOAKJII0YeHUs CpeIHero BbIBOJ|A BHELIHET O
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nepeMeHHOro pe3ncTopa

X1 5 AGND | O6mui fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d o a4y CUrHaJsia JYMCTaHIMOHHOIO YIIpaBJIeHUs

X1 7 GND 061ui

X2 6 B/H [ IUCTaHIIMOHHOTO U3MEHEHMS HallpaBJIEHUS BpallleHUsl
JBUraTess

X2 7 GND 061muin

X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
pOrpaMMHUpPyeMOro peJje

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 p1
X4 3 H3 P1 ;I;)J}ljel\’laﬂbHOGaMKHYTbII/I KOHTAaKT 1-ro nporpaMMupyemMoro

3.5 BrI60p cnoco6a nojauyu KOMaH/
KoManay “Pa6oTa” MOXXHO MoJaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B

noJioxkeHue “Bki1” WM AWCTAaHLMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJiogKu X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUE PYKOATKU TyMmbJsiepa B mnojsokeHUU “OTkia” wWau
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03Ha4yaroT koMaHay “Cton”.

M3MmeHeHre HampaBJ/ieHUSl BpallleHUs MOXKHO OCyLleCTBUTb  MeCTHO - IepeBOJO0M
pyKosITKH TyMbJiepa "HanpaBsieHue” B mosoxenus "Bnepen” wau "Hazaa” — uav JUCTaHIIMOHHO
NyTeM 3aMblKaHHUS/pa3MblKaHUs KJIeMM 6 U 7 KJIeMMHOM KOJIOJKU X2.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIECTBJSETCS
nporpaMmMupoBaHueM GyHKuuU F1( cM. myHKT 7).

3.6 Br160op 3azato11ero curyHasaa

YnpaB/saTb ypOBHEM BBIXOJHOIO HaNpsiXKeHUs IMpeoOpa3oBaTesisi MOXXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJIATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

A) ctanzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauueil 3.3. BbI6Op HCNOJIb3yeMOTOo CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJIee B MPOLeHTaX, BOJIbTAaxX WU aMmIlepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 HUcnoab3oBaHve GYHKIIMY aBTOMATUYECKOI0 MOBTOPHOI'O BKJIKYEHUT

[loBeieHue mnpeobpa3oBaTesisi IMocje IMpoBajia CUJAOBOTO MJIU BCIIOMOTATE/JbHOTO
HanpsDKeHUs1  ompejenisieTcl  3HayeHHWeM  QYHKUUKM  [OBTOpPHOro  BkJjwuyeHuss  F3,
yCTaHaBJIMBAEMOTO IPOrpaMMHO( CM. MyHKT 7).
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Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpsXKeHUs JIJINJICS MeHee IBYX CEKYH/I, TO BbIXO/IHOE HaNpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH ypOBeHb, ecad OoJibllle JBYX CEKyHJ] — TO NPU HaJIMYUM KoMaHAabl “Pabota”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Ecim F3=1, To aBTOMaTHh4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPU HAJIUYUMU KOMaH/bl “PaboTa” Ha guciee
MHAMLUPYETCs coobleHre 06 ouMbke. B TakoM noJsioxkeHUMH Npeobpa3oBaTesib 3a6JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHUs. UToObl ero pa3bJiOKMpPOBaATh, HY>KHO NMojaTh koMaHay “Crtom”,
nocJie 4yero npeo6pa3soBaresib HepeizieT B pexkuM “'0OTOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrPaAMMUPYEMOr0 peJie

Ha ki1eMMHy10 Kos10/1Ky X4 nJaThl ynpaBJieHUs BblBeJleHbl KOHTAKThbl IPOrPaMMHUPYEMOr0
pesie. B 3aBUcHMOCTH OT 3HaueHUsA GYHKIMU F4( cM. yHKT 7) peJsie MOKeT ObITb HEAaKTHBHbBIM
WJIY BBINOJIHATD QYHKLMIO CUTHA/IM3aTOopa CIeAy0LIUX COOBITUIH:

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

b) Ilpeob6pa3oBaTesib HAX0UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTeib HAXOAUTCS B pexxuMe “ABapus”.

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

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

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

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.

10
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3aZlaHNe 3HaYeHU I HUXKHEr0 U BEPXHETO Npe/ie/ioB peryaupoBaHus s $pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTrpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jiblle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhiBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUus
BKJIIOYAeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

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

ynpaB/ieHUs] aBTOMaTU4YeCKHM H3MeHsIeT yIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOOBI MOAAEPKUBATh TOK Harpy3Ku Ha 3a/laHHOM ypoBHe. TOYHOCTb CTabUIM3aLuU
TOKa - 2% OT HOMMHAJBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKayKe
ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHas 3ajaHua oToOpakaeTcs B aMIepax,
Hanpumep [3 =27 A. OyHKIMS BKJIKOYAETCA U OTKJIKYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMYMHA MMHUMAJIbHOTO U MaKCUMaJIbHOTrO TOKa 3ajaeTcs ycTaBkaMu F21 u F22( cM. nyHKT
7).

3.13 PexxuM orpaHvyeHUd HaNPSAXKeHUusd

[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPSKEHUs, B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOOBI BBIXOJHOE HaNps>KeHHWEe Ha HarpyskKe He IMpPEeBBICUIO 3aJlaHHOEe
3HayeHHe. PyHKLUSA BK/IOYAETCA M OTKJHOYaeTcsd NporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabUAM3alMU HANPSKEeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3alMU HANpsKeHHs, B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObI MOJJep>KUBAaThb HaNpsb>KEHHWEe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMHAJIBHOTO HAIpsKeHUsl CeTH, BpeMs
CTabu/IM3alMy NMpPU CKauyKe ceTeBOro HampsbkeHus Ha 10 % - 2.3 cek. CurHana 3ajaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMUpoBaHueM ycTtaBkd F17, a BeJWYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHU# 3ajjaetcs yctaBkaMu F19 1 F20( cM. nyHKT 7).

3.15 PexxuM cTabuaM3aIuU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXHWMe CTaOWJIM3alMM 4acTOTbl BpallleHUs B
byHKIIMKM 0O6paTHOW CBSI3W OT TaXxOreHepaTopa, YCTAHOBJEHHOro Ha Bas JBurartens. /[is
aKTUBAllMM 3TOr0 peXXMMa HeoOXOJUMO yCTAaHOBUTb 3HauyeHUe PyHKUMM F17 paBHoe 5 (cM.
NYHKT 7), NOJKJ/JIOYUTh TaXOreHepaTop U CKOHGUTYpPHUPOBaTh MJIATy CTAOUJIU3ALAU CKOPOCTH(
CM. HUXKe).

3.16 TopMoxkeHUe JBUTATEA

TopMoxxeHue gBUraTessd OCYIEeCTB/AETCH NPOTUBOBK/IKYEHHEM — TO eCTh IIyTeM 04U
HalnpshKeHUs BO30YXKJeHHS OTpULIATeJbHOM MOJIIPHOCTH B Te4YeHHEe HEKOTOPOro BpeMEeHH.
BpeMs TopMoxkeHUs 3ajaeTcs ycTaBkou F26 - ot 0 g0 25 cekyH/, a BeJMYHMHA HaNpsKeHUs
TOpMOXKeHHUs — ycTaBkou F27 ot 0 5o 50%.

11
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3.17 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B
NaMsTH KOTOPOU 3HAUYEeHUs paBHOro 1, Bce M0JIb30BaTe/NbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MeCTO 3alMUChIBAIOTCS 3aBOJCKHeE 3HaUeHUSA QYHKIUH.

3.18 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3amTa OT KOPOTKOI'0 3aMbIKaHHUSA — 3JIEKTPOHHAsA. JJIeKTPOHHAs 3aliyTa peaanu3yeTcs
nyTeM GbICTPOM 06pabOTKM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy mpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUs 3*[HOM NPOUCXOAUT CHATHE yNPaBJAOLIMX
MMIYJIbCOB C TUPUCTOPOB, a HAa AUCILJIee 0TOOpaXKaeTcs COOTBETCTBYOLee COODLeHHe.

B) 3amura OT Imeperpysku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
PaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3Ha4YeHUs. 3allMTa yCTaHABJAMBAETCA MporpaMMupoBaHnueM ¢yHKIMU F28, c moMolbio KOTOpoi
BBICTABJIA€TCA HOMHUHA/IbHOE 3HaUYeHHe TOKa 3JIeKTpoBurared. [lo ymosyanuio 3HadyeHue F28
pPaBHO HOMMHAJIbLHOMY TOKYy mnpeobpa3oBatesisi( CM. yHKT. 7) Mukponpoueccop HenpepbIBHO
u3MepseT TOK Harpy3kKu M HakKallJIUBaeT 3Ha4yeHHe BpeMA-TOKOBOTO MHTerpaJjia U CpaBHHUBAET
ero C yCTaBKOH, IPH NPEBBIIIEHUHU KOTOPOM CHUMAaeT UMIIYJIbChbl YIIPABJEHUA C TUPUCTOPOB U
oTOOpaXkaeT Ha Auciliee coobuieHue. PaboTa mpeobpasoBaTesiss 6JOKUPYyeTCcs HAa 3 MHUHYTHI,
1ocJie 4Yero oH nepexoJuT pexxuM “‘T'oToBHOCTB” ecsiu moJaHa koMaHaa “Ctomn”.

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

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMmnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpa3oBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIITOPHI OXJIAXKJEHHUS U Ipeobpa3oBaTe/ib NepexoAuT pexuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNpsKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCHA 3JeKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

/1) 3amMTa OT HELONMYCTUMO HHU3KOrO IO0Js BO30YXJeHWUA. B ciydyaeT HeZOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs MpeobOpas3oBaTesib OJOKUpPyeT mnojady
MMIIyJIbCOB yIpaBJeHUs HAa TUPUCTOPBI U 0OMOTKaA IKOps ob6ecToyrBaeTcs. HacTpolika 3aiuThl
OCylIeCTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuuu F29, F30 u F93.

@®yuknuer F29 ycraHaB/MBaeTCs HOMUHAJIbHBIA TOK BO30OYXK/JEeHUSl 3J€KTPOJBUraTES.
CpabaTbIBaHHe 3alUThl NPOUCXOAUT NPU PEruCcTpalMd BeJIMYMHBI TOKa BO30YXKJEeHUs B JiBa
pasa MeHblile 3HaYeHus PyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHaJIbHOE  HalpsiKeHHWE  BO30OYyXKJeHUs
asekTpojBuraTtess. CpabaTblBaHHe 3alUMTbl INPOUCXOAUT IPHU PEerucTpanydu BeJUYUHbI
HanpsKeHUs BO30YyK/eHUs B [iBa pa3a MeHblle 3HadeHUs ¢yHkuuu F30.

®dynkuueid F93 MOXHO aKTHBUpOBaTb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU IOJS
B0o30yxAeHuUs. [Ipu F93=1 3amuTa BeIKJII0OYEeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHs Bo30ykeHUs1 U HacTpoek F29 u F30.
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3.19 Hcnosib30BaHWe KHONKHU “ABapriiHOe OTKAOYeHUe”

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

KHomnka nMeeT QpUKcalLMI0 CBOETrO MOJI0KEHHS.

B Mopesax TUPUCTOPHBIX BBINPAMUTENS C HOMUHAJIBHBIM TOKOM A0 160 A npu HaXKaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
006€eCTOUYMBAIOTCS U UMITYJIbChI yIIPABJAE€HHS Ha TUPUCTOPHI He MOAAI0TCS.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJaeTCsd
Halpsh>keHWe Ha MexXaHM3M He3aBUCHUMOIrO paclenuTesisi CUJIOBOrO aBTOMAaTa, KOTOPbIX
OTKJIIDYAETCS U 00eCTOYMBAET HAarpysKy.

3.20 YupaBJieHHe LieNbl0 BO36YXKIeHUS
BbixoiHOe HampshkeHWe NUTaHUsS OOMOTKMU BO30OyXKJeHUs1 - Heperyaupyemoe, 220 B

nocTosiHHOro Toka. OHO popMupyeTcs MyTeM BblNpsiMJIeHUs oHOda3Horo HanpsbkeHus 220 B,
nojaBaeMoro 4yepe3 aBTomat QF2, cyMmMupyemoro ¢ BoJibToZ06aBKOM OT TpaHcpopMaTopa. ITO
HanpsPKeHUe MoJaeTcsd Ha OAHO(Aa3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckaTenbr KM1 BkitoyaeTcsd naTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

M3MeHeHMe TOJIIPHOCTH HaNpsDKeHUs Ha O0OOMOTKe BO30YXKJeHUsl IIpU peBepce
ocyuecTBaseTcss nyckatenamu KM2-KM3, ynpaBssieMbix OT miaThbl ynpaBJeHusi( pesne K2).
[locneoBaTe/IbHOCTh NepeKaYeHUsa ciaeayrowmada. I[locie mosydeHHsa KOMaHAbI Ha peBepc
npeo6pasoBaTesib CHayaJla YMeHbIIaeT BbIXOJHOE HalpsiKeHUe MUTAaHUA OOMOTKU AKOpSA [0
HyJid, lajiee pa3MbIKaloTcAd KOHTakTbl KM1, nocie yero nepekiwydaroTcs nyckateau KM2-KM3,
Jlajiee BKJIIO4YaeTcsl nyckaTtegb KM1, a HanpshkeHUe NHUTaHUS SKOPHOM OOMOTKH HapacTaeT B
COOTBETCTBUE C CUTHAJIOM 33/jlaHusl. Takoil aJiIrOpUTM 06ecrieuMBaeT HAUOOABILIUN CPOK CIYKObI
nyckatesed KM2-KM3, Tak Kak B 3TOM cJy4yae pa3MblKaHHWe MUTAHUSA LIENMU BO30OYK/JEHUS
IPOMCXOJUT IO CTOPOHE NepeMEHHOr0 TOKa, a He IOCTOSTHHOT 0.

3.21 [lnaTta cTabUIN3allMK CKOPOCTH
Ha pucynke 3.3 npe/cTaB/ieHa mjiaTa CTabUJIU3aL MU CKOPOCTH.

Ha nsiate ycraHoBseHbl 8 nepekstovaTtesedl SA1-SA8, kaxkJbld M3 KOTOPBIX MUMeET JiBa
JBMKKa.

Pucynok 3.3 [lnaTa cTabuiu3anyu CKOpoCcTH

1-i aBmkok SA1 3azjaeT BesiMuuHY curHasia MB/o6 - 30 uau 60 cooTBeTcTBeHHO. Takue
Jluana3oHbl COOTBETCTBYIOT HaWboJiee pacIpoOCTPAaHEHHbIM THUNAM TaxoreHepaTopoB. Eciu gusa
KOHKpPETHOIr'0 THUIIa TaxoreHepaTopa 3HayeHHE OTJIMYaeTCHd OT YKa3aHHbIX, TO BBICTABJSAETCSA
oamkaliini JuanasoH. Hanmpumep, eciu TaxoreHepatop HMMeeT BeJW4YuMHy 57 MB/06, To
BbIcTaBsieTcsA 60 MB/06.

2-"1 iBKOK SA1 u aBa ABMXXKa SA2 3a/1al0T HOMHHAJIbHbIE 000POThI 3JEKTPOBUTATEIS,
nepevyucieHHble B TabsuLe 3.4.
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Tab6sauua 3.4 [luanazoHbl HOMUMHAJIbHBIX 000POTOB 3J1EKTPOABUTATEISA

2-" 1BMKOK SA1

1-% nBM>KOK SA2

2-U IBMKOK SA2

NH, 06/MUH

BBeEpX BHU3 BHU3 3000
BHU3 BBEp3 BHU3 1500
BHU3 BHU3 BBEpPX 1000
BHHU3 BHU3 BHU3 750

OcTasibHbIE MOJIOKEHUS ABHUXXKOB 3a1d0T IIPOMEXKYTOYHBIE HEOIIpeJeJIEeHHbIE JUAIlIa30HbI

[TepekstoyaTtenu SA3-SA6 3aaal0T KO3dPHUIIMEHT 06pPAaTHOM CBSI3U MO CKOPOCTHU. J|BHXKOK
nepekJiroyaTesisi, YCTAaHOBJEHHbIA BHU3 MNpPUOABJSET COOTBETCTBYWOIIUNW K03QPUIUEHT , a
YCTAHOBJIEHHBIA BBepX - He I[pubaBasdeT( HOJb). YcTaHOBJEHHble KO3QQPUIMEHTHI
aqrebpanyecKky CKJIaAbIBalOTCA N0 GopMyie:

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

Hanpumep, ycTaHOBJIEHHbIe BHU3 ABWXKHU A1 K03$uLHeHTOB 1, 2 U 5 Aal0T CyMMapHbIH
k03 duireHT o6paTHOM cBA3nu Koc=1+1+2+5=09.

CoOoTBeTCTBEHHO, YCTAaHOBJIEHHbIE BCe BBepX ABWKKU SA3-SA6 naroT MUHMMaibHbIM Koc =
1.

O6BbIYHO HCNOJB3YIOTCI KO03QOdULIMEeHThl 00paTHOM cBA3u B npegenax 2..10. [uasa
CTabUJ/IM3allMU BbICOKHUX CKOPOCTEN TpebyeTcs MeHbLIWN KO3PULIMEHT 06paTHOU CBA3H, AJS
CcTabuJM3allMd HU3KHUX CKopocTed - Oosbiunve. Koadpduuent Koc>10 He pekomeHayeTcs
HCII0JIb30BAaTh 6€3 HEOOXO0AUMOCTH.

[TepekntoyaTenu SA7 u SA8 BAMAIOT HAa AVMHAMUKY MPOLECCOB YCKOPEHUS U 3aMe/JIeHUs.
Kosadpouuuentsl, 3agaBaeMble SA7-SA8, cymMmupylotcsa anrebpavyecku. Yem 6oJiblie
K03$PULMEHT, TeM MeJlJIEHHee U IJIaBHee Nepexo/iHble MPOLecChl 3aMe/lJIeHUs U yCKopeHus. B
nesoM ko3dpouuueHThl, 3aAaBaeMble SA7-SA8, He3HAUUTEJbHO BJHMSAKT HA [AUHAMUKY
NPOLECCOB U 6€3 0CTPOM HEOO6XOAMMOCTH MOXKHO UX He NMePeKJII0YaTh.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOILUM TpeboBaHUsAM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAHOBOK
noTpebuTesen».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YeTCs ONACHOe JJI KU3HU HanpsbkeHUe. [Ipu
yCTAaHOBKe INpeoOpa3oBaTesisi Ha OObeKTe, a Takke IPU YCTpaHEHUM HEUCIPaBHOCTEN U
TEXHUYECKOM O00C/TyKMBaHUU HEO0OXOJMMO OTKJIIOYHUTh NpeobpasoBaTesb U NMOJK/IHYaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOIO 4acThb
mkada. 3anpeniaeTcs UCMOJIb30BaHUE TPe06pa30BaTeisl B arpeCCUBHBIX Cpe/iaX C COJlep>KaHUueEM
B aTMocdepe KUCJIOT, lles104el, Maces U T. II.

4.4 TlopkiouyeHUe, peryJHpOBKA M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis

JIO/DKHBI  NPOM3BOJAUTLCA TOJIBKO KBaJUQPULUPOBAHHBIMU ClELUMaJUCTaMM, HU3yYUBLIMMHU
HaCTOsiIlee PyKOBO/CTBO MO 3KCIIyaTalUH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

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

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

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WM 00O0pyZOBaHUs, TO INpeobGpa3oBaTeslb HeOOXOAMMO MOJK/IYATh 4Yepe3
npepbiBaTe/b, HApUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301acCHOCTH.

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

A) ycTaHaBIMBaTh NIpeo6pa3oBaTe/ib HA HETOPIOYYI0 OBEPXHOCTh;

B) HeonmycTUMO yCTaHABJWBaTh NMpeo6pa3oBaTesib B MJIOXO BEHTUJIHMPYEMbIX MeCTax U
MecCTax C BbICOKOW TeMIlepaTypor OKpYy»Karolleil cpesbl;

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

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT ycTaHOBUTB Ipeo6bpa3oBaTesib Ha IITATHOE MECTO M HA/IeXKHO 3aKPENUTD €ro.
5.2 3a3eMsiUTh Ipeobpa3oBaTesib B COOTBETCTBHE C TpeboBaHUAMHU [1Y3.

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

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

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

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

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

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

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

15



"3Bezna InekTpoHuka” www.zvezda-el.ru

6. IlepBOoe BK/IIOUEHME.

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

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

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

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

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

6.2 Ilo ymosiyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKM: MMojadya KoMmaHAbl “Pa6ota”
OCYILLeCTBJIIETC MeCTHO TyMOJlepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUs TO0JaeTcs
BCTPOEHHBIM [IepeMEeHHbIM Pe3UCTOPOM, PEXKUM — OTpAaHUYEHUS TOKa.

[Ipy mepBOM BK/IIOYEHUH HA TECTOBOM HAarpy3ke peKOMEHAYeTCs OTK/JIIOYUTh 3aLIUTY OT
NOTEPHU MOJIs1 BO3OYK/AEHUS, [JIs UETro CJeAyeT yCTaHOBUTh 3HauyeHue QyHKiuu F93=1.

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

[Ipy 3TOM JoJKeH pa3faThCs 1LeJY0K cpabaTbiBaHUS KOHTakTopa KM1, yepes KoToOpbIi
nojaetcs HanpsbkeHue 220 B Ha 0OMOTKY BO30Y»/JA€eHUs — NPU 3TOM JIaMIa, MOJKJIYeHHas
BMeCTO OOMOTKHM BO30YXJeHHs SIPKO BCIbIXUBaeT. /lajee py4yKy NepeMeHHOro pe3ucTopa OT
OJIHOTO KpallHero moJIOKeHUs [0 JApyroro. Yo6eJuTecb NpPU 3TOM, YTO Ha MNOJK/IOYEHHOU
Harpy3ke( JaMmax HaKaJWBaHWA) U3MeHAeTC HaNpsKeHWe B COOTBETCTBUE C CHUTHAJIOM
3aJlaHuA.

6.3 IlepeBenuTe pyuky TymOJepa "HanpaBsieHue” B Jpyroe noJioxkeHue. Y6eauTech NpH
3TOM, YTO U3MEHUJIACH MOJITPHOCTD HANPSXKEHUS MTUTAHUS 0OMOTKH BO30YKAEHUS.

6.4 PaboTa c nmyiaToi cTabuan3anydeid CKOpoCTH.

[lepen BrkiatoueHueM TPC Heo6x04UMO yOEAUTHCS B TOM, UYTO MOJKJIIYEH TaxOreHEePaTop.
[lofIspHOCTL MOJAKJIOYEHUSI TaxoreHepaTopa He HMMeeT 3HadyeHus, 'miawc’ U "MuUHyC”
TaxoreHepaTopa yCJI0BHBI.

YcTaHoBUTh 3HayeHUe GyHKLMU F17=5.

Jlasee HYXXHO yCTaHOBUTb Ko03poduLMeHTHl ABMKKaMHU SA1-SA8, 3azaB mnapaMeTphbl
TaxoreHepaTopa, 3JeKTpoJBuUraTtess, Kod3pPULHEHTbl O0OOpaTHOW CBA3M M YCKOpPEHUs-
3ameasieHds. [lo yMoJsiyaHUIO YCTaHOBJIEHBI KO3(QQOULUMEHT O0O6paTHOM CBSI3M MO CKOPOCTHU
paBHBIE 5 U ycKopeHUs-3aMeJJieHUs] paBHbIM 1. PekoMeHJyeTcs HayMHAThb C 3THUX
K03 PUIUEHTOB, a jajiee KOPPEKTUPOBATh UX [10 Mepe MOJIyYeHHOTr 0 pe3yJ/ibTaTa.

BuumaHnue! [lepekitodyeHue JABUXKKOB SA1-SA8 pekomeHzayeTcd TMPOU3BOAWUTH IIpHU
OCTaHOBJIEHHOM /JIBUTaTeJle, MHa4Ye B MOMEHT IepeK/JIYEeHUs [BUKKOB MOKET MPOU30WUTH
pe3koe yCKOpeHHWe WM 3aMejJjieHue aBuratessa. OTkaw4aTh HanpspkeHue Ha TPC pgasa
nepeK/IYeHus IBUXKKOB He TpebyeTcs, ,0CTaTOYHO JIUILb YCTAHOBUTb CUT'HAJI 3a/1aHUS B HOJIb.
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7.1 BxoJ B pe>KyUM IpOrpaMMHUPOBaHUA.

7. [IporpamMmMHupoOBaHue.

[IporpaMMUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJISIETCS B pexuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaATKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnocob ynp.

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

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpPETb HJIXK HN3MEHHUTD,

KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,
Jlis Toro, 4To6bl COXpPAaHUTb BblOpaHHOe 3HauyeHHWe QYHKIHUH, HY»KHO KpaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKYlLled GYHKIUH U CTAHET BO3MOXKHbBIM
HaBUTAUA 0 QYHKIUAM.

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMK peobpa3oBaTesisi lepeuyucaeHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpE
Onpenenisier cmoco6 ympaBjeHus: KoMaHAa “Pabora” mojaeTcssi MeECTHO WJH
JIUCTAHIIUOHHO
F1 crnoco6 ymp.
3HavyeHUe Hagnuch IlosicHeHue
0 TyMOJIep Komana “PaboTa” nojaercs nepeBojoM PYKOSTKH
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TyM6Jepa “PaboTa” B nosioxkeHue “Bria”

KoManpma “Pa6ora” mojaeTca mnyTeM 3aMblKaHUSA

1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KkoJyiogku X1 1uIaThbl

ynpaBJieHUs

OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpSXKeHUEM

3HayeHHe Hagnuchb [TosicHeHue
CurHas 3a/]JaHysl U3MEHsIeTCSA HaXKaTUEM KHOTIOK “>" U
il<"

0 KHOTIKH ‘o

HaxkaTue “>” yBesinuMBaeT BbIXOJJHOE HANIpSHKEHHE

HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMIPsXKEHHE

CurHan 3aJjlaHUsl U3MEHsSeTCs MOBOPOTOM pPYYKH

NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.PE3UCTOP MaHeJIH. [TosioxkeHUE “Mun” COOTBETCTBYET

MUHUMAJbHON  BeJMYMHE 33/laHus, [0JIOXKEeHUe

F2 CUTHaJ ymp. “ » o

Makc” — MakCHUMaJIbHOU BeJIMYHHE 33/]aHHUsl.

CurhHas 3aiaHus 0JaeTcsa BHEIIHUMM HanpshkeHueM 0-

2 0.10B

10B
CurHas 3ajlaHus moJaeTcsl TOKOM ymnpaBJjeHus 0-20
3 0.20 MmA
MA
CurHas 3ajlaHus NMOJAETCA TOKOM ymnpasJeHus 4-20
4 4.20 MA
MA
CurHan 3afaHus NOAAETCA BHEUIHUM IepeMEeHHBIM
5 BHEIIL. Pe3UCTOP PE3UCTOPOM. PekoMeHiyemMoe 3HavyeHUe
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefensieT noBeAeHUe Mpeobpa3oBaTesis MOCJe NMPOMNAXKU HANPSHKEHUS] CHUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HayeHHe Hagnucek [TosicheHue
Eciu mnpoBas HanpsbkeHUs JJIUJICA MeHee 2 CeK -
BBIXO/IHOE HAMps>KeHHWe CKAauKOM BO3BpalllaeTcs Ha

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciu mpoBas HamnpsbkeHUs Jinicad 6ojee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mnpoBan HanpsbkeHUs JJIUJICA MeHee 2 CeK -
BBIXOJIHOE HaAMpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha
NpEeXXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu npoBasn HamnpshpkeHUs JAjuiica 6Gojiee 2 cek -
aBTOMATHYECKUH Mepe3anycK He MPOUCXOAUT; YTOOBI
nepedTu B pexxuM “PaboTa” Hy)KHO MoAaTh KOMaHIy
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepesisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnucek [TosicneHue

0 OTKJIKDYEHO Pejie HEaKTUBHO BO BCEX PEKUMaX pabOThI
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexofie B

1 curHas 'OTOB p B p ” p A p pexon

F4 1-e pese pexxkuM “T'OTOBHOCTH
CpabaTbhiBaHUE pejie MPOUCXOJUT TpPU I[epexojie B

2 curuan PABOTA | Pa%aTh P POHCXORUT TIpH  [IEPEXOA
pexxuM “PaboTa
CpabaTpiBaHMe peJjie MPOUCXOAWUT NPU TMepexosie B

3 curHas ABAPUA p B "p p A p pexon
pexxuM “ABapus

BpeMs mmaBHOTO BbIXO/Aa HaNpsKeHUs] HA 3aJlaHHbIM ypoBeHb. /luama3oH 3HaYeHUU
F11 IJIaBH. YCK

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

BpeMsa mn/aBHOrO CHW)XEHUs HaNpsHKeHHWS [0 MHUHHUMaJbHOrO 3HayeHUd. /lvama3oH
F12 | nuaBH. BBIKJL. N

3HaYeHUH ¢yHKIuu oT 0 1o 25 cek c marom 0,1 cek

MuHuMa/bHOe 3HaUeHUe CUTHasa 33/jlaHus B %. /lnana3oH 3HaueHut ¢yukuuu ot 0% A0
F15 | HmxH.pegen

100%, Ho He 6oJiee 3HaYeHUs dyHKLIUU F16. JluckpeTHOoCcTh 0,5%
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F16

BepX. npejes

MakcruMasibHOe 3HaueHUe cUurHasa 3ajlanus B %. [luanazoH 3HayeHuil ¢yHkuuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. luckpetHocTtb 0,5%

F17

pexum

CDYHKU,I/IH BKJ/IIOYa€T PEXHMBbI CTa6I/IJII/IBaL[I/II/I HJIM OTpaHHU4YE€HHA TOKa, HallpAXEeHHUA,
MOIIHOCTH

3HavyeHHe Hagnucek IlosicHeHue

0 OTKJI. PexxuMbl OT'paHHUYE€HHUA UJIHU CTa6I/IJII/IBaL[I/II/I OTKJIIOYEHBI

orpaHuyeHue | BkutoueH PEXKUM OTPaAHUYEHHUA TOKA

Crabunusanus | BkJII0YEH peKUM CTabUJIN3alluy TOKa

BrutoueH PEXHM OT'PAHHUYECHHUA HAIPAXKEHUA

1
2
3 Orpanuyenue U
4 Cra6buymsanusa U | BkiIodyeH pexuM cTabuan3alniy HanpsiKeHUst

5 Crabunnsauusin | BkiloyeH pekuM cTabUIM3aL U CKOPOCTH

F19

H. npegen U

OnpezensieT MUHUMa/IbHOE 3HAaYeHMe HaNps>KeHHUsI Ha Harpy3Ke B peXKMMe CTabUIn3anuu
Hanpsi>keHusl. 3HayeHHe QYHKIIMU He MOXKET NPeBbICUTh 3HaueHUe GyHKuuM F20

F20

B. npenena U

OnpesenseT MakKCMMaJlbHOe 3HayeHHe HaNpshKeHUss Ha Harpyske B peXuMe
CTAbWJIM3aLMM HanpshKeHHA. 3HayeHHe QYHKLHUU He MOXKeT ObITb MeHbllle 3HayeHUs
dyuknuu F19

F21

H. npegeJ |

OnpejiesiieT MUHMMa/IbHOe 3HAUYeHHWe TOKAa B HArpy3ke B peXuMme CTAGUIM3AIUM TOKA.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue yHKunu F22

F22

B. ipepei |

OnpezenseT MakCMMaJbHOe 3HAaYeHHe TOKA B Harpy3ke B peXMMe CTAaOWJIM3aLUM TOKa.
3HavyeHUe QYHKIMK He MOXEeT NPEeBbICUTh HOMUHA/IbHBINA TOK BBIIPSIMUTEJISIA U HE MOXKET
OBbITh MeHbllle 3HaYeHUs GyHKIuu F21

F23

TaxoreHnepaTtop

qDYHKL[I/IH onpeaesdeT NOAKJIIKDYEH JIM TaX0TreHepaTop

3HavyeHUe Hagnuch ITosicHeHue

COO6I_L[aET crucreMe yhnpaBJIeHHUA 0 HaJIUM9YHNHU
TaxoreHepartopa. Ha ,Z[PICI'IJIEﬁ BbIBOAWUTCA HMHAHWKaLlUA
O60pOTOB BaJia IBUTraTeJId

0 BKJIIOUEH

CoobuiaeT cucteMe ymnpaBjeHUsT 00 OTCYTCTBUE
TaxoreHepartopa. Ha gucmniiee oTcyTCTByeT WH/UKALUS
060pOTOB BaJia JIBUTaTed

1 OTKJIIOYEH

F24

mV /o6

3agaer BesmunHy MB/0O6 TaxoreHepartopa. JTa BeJMYMHA HCIOJb3yeTCs [JJIs pacyeTa
BeJIMYMHBI 060POTOB B MUH BaJla JIBUTraTe s U NOCJelyI0leH ee UHAMKALMU Ha AMCILIee

F25

HOM. 060POTHI

3a/laeT BeJIMYUHY HOMHUHAJIBHBIX 060p0oTOB ABUraTeas oT 50 70 9950 06/MuH. PyHKIMA
He BJIMSIET Ha MPOILECC PETYJIMPOBAaHUS CKOPOCTH; €€ BeJIMYMHA UCIOJIb3YeTCs B KauecTBe
HOMHHaJ/IbHbIX 060p0TOB NHOM J1JIs1 IJIaThl aHAJIOTOBOTO BbIBO/IA

F26

Ttopm

dyHknusa omnpejesisseT BpeMs TOPMOXEHMSI 3JIEKTpoJBUraTesis. /[Mama3oH 3HauyeHUH
dyuknuum 0..25 cekyHz ¢ marom 1 cex

F27

UtopMm

OnpesenseT BeJUYMHY HaNpsDKeHHd, IOAABaeMOro K OOMOTKe $SKOpsS BO BpeMs
TOPMOXKE€HHS B OTHOCUTEJIbHBIX eInHUIaX. /luana3oH 3HayeHud pyHkiuu 0..50%

F28

InoMm s

Onpe,qenﬂeT 3Ha4e€eHHe HOMHWHaAJILHOI'O TOKa HKOpHOFI 0OMOTKU 3JIEKTpOABHUIaTeJIdA, IIPpU
IMpeBbINIEHHWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBA{A 3dlIUTA OT NEPETPY3KHU

F29

IHoM B

OnpepenseT 3HaYeHHe HOMUHAJIbHOTO TOKa OOMOTKM BO30Y»KJeHUs 3JIeKTPOJBUTraTesd,
IpU CHMKEHUM KOTOPOTO B JBa U GoJiee pasa cpabaThiBaeT 3alllUTa OT MOTEPU MOJIS
BO30YK/JleHUsI

F30

UHoOM B

Onpe,aenﬂeT 3HAa4Y€HHe HOMHWHAJIBHOTO HalpAXeHHA 06MOTKM B036Y)K,ZLGHI/IH
JJIEKTpoABHUTaTeEJ A, IPHU CHUXKEHHWHU KOTOPOr'o B iBa U 6oJiee pa3a Cpa6aTbIBaeT 3aluTa OT
IMOTEpHU oA B036Y)K,ELGHI/IH

F92

KOHTpPOJIb a3

QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”

3HayeHHe Hagnuch ITosicHeHue

0 BKJIIOYEHa 3amuTa BKJIOYeHa

1 OTKJIOYEHAa 3a11114Ta OTKJIDYEHA

F93

3aluTa Bo30.

BkiitoyaeT WM OTK/IIOYAET 3dlMUTYy OT IOTEPH I10JId B036y7}(,£[eHI/IH

3HayeHHe Hagnuch

0

BKJI

3aLLlI/ITa BKJIIOYEHA

1

OTKJI

3am1/1Ta OTKJIOYEHA
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[losicHeHuUe
3HaueHUss Bcex MporpaMMupyeMbiXx OYHKLUMNA He
H3MeHseTCs
Bce nporpaMMupyeMble byHKIIUM NPUHUMAIOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaYeHHe 3Ha4YeHHe
F1 0 F22 [HOM 51
F98 | saBog. HacTp. F2 1 F23 1
F3 0 F24 60
F4 1 F25 1500
F11 5 F26 0
F12 3 F27 10%
F15 0 F28 [HOM 51
F16 100 F29 2A
F17 1 F30 220B
F19 0 F92 0
F20 UHoM A F93 0
F21 0

8. UHAnKanua AaHHbIX HA AHUCILJIee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesnuuHa 3ajarouero curHaja, Hamnpumep, Usz=27%,

U3=250 B, I3 = 66 A.

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnasn ymp.

2-51 CTpOKa 3HavYeHHe PYHKLMU U KpaTKoe NOosiCHEHUe

1-5 cTpoka BesimunHa 3a/jal011ero cCUrHaua

2-1 CTpoKa BesimunHa TOKa HArpysku OOMOTOK SIKOpsS H
BO30YX/EeHUs, BbIXOJHble HaNpsHKeHWs O0OMOTOK AKOps H
BO30YXK/JeHUs], TeMIlepaTypa pajguaTopa, Hanpumep, [9=45 A, Ua=100
B, Us=220 B, Is=3 A, Tp=45 C.

[Ilpu 3HaveHun ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOYEH)
JIONIOJTHUTEJIbHO OTOOpaXkaeTcsl TeKyllas BeJWYHMHa 060pOTOB Baja
Pa6ora JBuraress, HanpuMmep, n=1500 06/MuH.

OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPHUOJUYECKH MEHSIOTCH.
UTo6Bpl mNpoCcMaTpuBaTh TOJIBKO OJWH BBbIOpPAaHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. [Ipu saToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIbKO BbIOpaHHbIM mapaMeTp. YT0OGbl OTMeHUTb QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe
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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
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MO K/IIOYEHU U
. He NI0IaHO HalpsKeHHUd, NpaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osibiie 100 B
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUs  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelllee TMOBeJleHUE
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 oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KkHasi npuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpoyucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
[Ipeo6pa3oBaTesib pa3MellleH B | YOeUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM WU | OKpYXKalollero BO3/yxa He
YKapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
ow? KopoTkoe Mex($a3HOro KOPOTKOTO
H 3aMbiKaHUe! 3aMbIKaHUS ¥ 3aMbIKaHUSI HAa 3eMJIKO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
om0 Meperpyska npeobpa3oBaTeJist WU Ha BaJly ABUraTe/lsl, OTCTPOUTD
3JIEKTPOABUraTes sl B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JJINTEJNbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
HanpsikeHnue WIn ToK | [IpoBEpUTH NPaBUJIBHOCTb YCTABOK
BO30YXK/IeHHs] B JIBa pa3a MeHblle | yHkiui F29 u F30.
HeT Houtst 3HaYeHUU yCTaHOBJIEHHBIX | [[poBEepUTh 06MOTKY BO36YKAEHUS
Om1l1 ¢yukuusamu F30 u F29 Ha 06pbIB U KOPOTKOE 3aMbIKaHUE.
BO30YXK/leHUsI

[IpoBepPUTH UCTPABHOCTD JIUO/IHOTO
MoCTa, TpaHchopMaTopa u
nyckateseit KM1-KM3

HeT omn6ok

[Ipeo6pa3oBaTe/ib HE BOCIPUHUMAET KoMaHy “PaboTa”
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Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha Nnpeo6pa3oBaTeb

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3anporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHHE

L[enedl ynpaBJeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHHE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

HeT omin6ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “Pabota”, curHas ymnpaBJ/ieHHs
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJK/YeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHA

JencrBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkrounTh aBTOMaT QF2,
MpPOBEPUTh HaJUUMe HalpsKeHUs
220 B Ha koHTaKTax aBToMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTKJO4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe mpeobpa3oBaTesib NEPUOJUYECKU “3aBHcaeT’, JJaHHble Ha
MH/JUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHHMAIOTCS C 3aN03/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U [pPOBaJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYToro | OT Apyroi JUMHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

HpI/I noaadye HalpsAXeHHUudA  Ha

npeobpasoBaTesb Ha Harpyske

NPUCYTCTBYET HalpshbKeHWe, XOTsA KoMaHga “Pabora” He 1mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oToBHOCTD”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblKkaHHE BHYTPH

“Ilpo3BOHUTBL” TUPUCTOP
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TUPHUCTOPA
HerepHoe NMOJIK/IIUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOJKJII0YEHNS HATPY3KHU
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

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

A) KOHTPOJIb KpenJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSI?KKAa BUHTOBBIX COeJIMHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBka npeo6pa3oBaTeJisi IPOU3BOAUTCS B KAPTOHHYI0 KOPOOKY WM JilepeBsAHHbIN
ALIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 lIpeobpa3oBaTeib XpaHUTb B 3aKPBIThIX MOMEIIEHUAX 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 COZAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHWe [ONYyCKaeTCd BCEMHW BHUJAMU 3aKpPbITOrO TpPaHCIOPTA.
TpaHcnopTHpoBaHHe  aBUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJUTHCI B OTallJIMBaeMbIX
repMeTHU3UPOBAHHbIX OTCEKAX.

14 KoMIJIEKTHOCTDb

TPC-KB-460-220-A ....ooeeee e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaerereserseesseeensnes 1 wr.
| =00 (0] s PP PTRTRPRP 1 wr.
KUTHOUM ..t e e e e 2 T
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15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0JIb30BaTeJIeM YCJIOBUM 3KCIJIyaTallUH, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTaXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBApUWHBIX YCJAOBHUAX, UCHBITAJU yZapbl MOJIHUU, MOXKAp WU [ApPYyrve 3KCTpeMaJibHble
YCJIOBUSL.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejlNpUsATHU
VM3TOTOBUTEJIA.

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MO>KHO 06PaTUThCS 10 aJipecy, YKka3aHHOMY calTe KOMINaHUuU: www.zvezda-el.ru
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6siuna b1 'abapyuTHBIE U IPUCOEAUHUTEbHbIE pPa3MepPbl, MM

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

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

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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