TUPpHUCTOPHBIN PETYJATOP CKOPOCTH

JBUraTeJId IOCTOAHHOIO TOKA
TPC-TA-460-220

(HanpsixkeHre nuTaHuss o6MoTKU sikops 0..460 B, HanpskeHHWe NUTaHUS 0OMOTKU
Bo30yxaeHus 220 B, 6e3 BBOJHOTr0o aBTOMAaTa, peBepC TUPUCTOPHBIH 1O LieNU
sIKopA)

PykoBoCTBO
10 3KCIJIyaTaluu




"3Bezna InekTpoHuka” www.zvezda-el.ru

LN R WNR

Copepxxanue

31T (1= 5 0 (=
3 B2 T 5 B2 L (2] 7 (P
TeXHUYEeCKHE XapAKTEPUCTUKHU M YCIOBHA IKCIITYATALMM «.rcuv vassessresus sessesssssassesssssns sassessssssss

YCTPOMCTBO Yl IPUHIMIT JE@HICTBH S cuvtussen cunaes sasarsssssnsses snses sanans sassnsses san ses sasans sassns ses snans saess
TPEOOBAHMS GEBOTIACHOCT M c.uvusuesssrsns sassasans sansns sassessnssas ans sasans sas sas ns sas ans sas sus ns sansns snans snssusss
IMOHTAMK HA OO BT cuuucunsersnssassns sassassns sassns sssns sus sassas sases sas sas a8 sas 55 588 004 200 008 68 228208 228 REEERE RERRS

[lepBOe BK/IIOUEHHE..

HpOFpaMMHPOBaHPle
Bo3Mo>KHbBIE HeHCHpaBHOCTH U cnocoﬁm HUX YCTPAHEHUH...
UHauKanusa JaHHBIX HA JMCILIEe...

TexHuuyeckoe oﬁcny;anaHne
MapKHUPOBKA IPEOOPABOBATEIIA curursrarerssesssarssarsns e susses sassns sassns ses susaes sassnssas snsaes sassnssas nses

YHAKOBKA TP EOOPABOBATE I uuuueusareusans e sassnses sassssns ses sassnssss sss sassns ses sas s ans sns saesss ssssss sus snas

TPaAHCIIOPTHPOBAHME M XPAHEHHME c.euevrusarssssnssessansrssassns sassns e sss nssas sns sns sns ses sas ns sas ns e snsass
KOMIT/TEKTHOCTD . aiu tscassnssas s sas ans snssns ns san snssn sns ns sas e sumans sus sns ns san anu sns n s waw ans sun nnsun wnw mns san nnn
TaPAHTHUIHBIC 00 A3ATEIBCTBA uruusursssscassss e sarssssns e sassss sessss sssns ses sassss ns sns sassns sessns sunans ses sas
IIpu103KeHUE A CXEMBI IOKITIOUEHMS curuurers casssssnsars sasssssns sns snsanans ns ssssss e nsssssns ans susssnsnsss
IIpusioxxeHue b FaGapUTHBIE M NPHCOEJMHUTE/IbHBIE PA3MEPD.uuisuicsssmssessassssssssnsns



"3Bezna InekTpoHuka” www.zvezda-el.ru

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
CKOPOCTU JBUTraTesisi MOCTOSIHHOTO TOKa, MMeHyeMoro aajee no tekcry “TPC-T-460-2207,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

1.2 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 TIlpeo6pasoBaTesb  SBJAETCA MUKPOTPOLECCOPHBIM IporpaMMHUpPyEMbIM
YCTPOUCTBOM. Bce 3amporpaMMupoBaHHble I0JIb30BaTeJeM YCTaBKM XPAHATCA B
3HEepProHe3aBUCHUMOU MaMSATU MUKPOIPOIeccopa.

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 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPOMCTBA NPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuuyeckue xapaktepucTuku TPC-TA-460-220

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..460 B, perysiupyemoe

BbIxo/1HOEe Hanpsi?KeHHUE 11eNU BO30YyKAeHUs

220 B, HeperysiupyeMoe

Hasimyne KHONKY aBapUMUHOTO OTKJIKOY€EeHUS Ja
Hasnune BBOJHOI0 aBTOMAaTHU4YeCKOTO Her
BbIKJIIOYATEJIS
PeBepc TUpPUCTOPHBIN N0 LIeN U AKOpS
TopMoskeHue PeBepcoM(MpOTHBOBK/IOYEHHEM) B QYHKIIUU
BpeMeHU
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMuHanbHBIN TOK Ipeobpa3oBaTes /14
NUTaHUA 0OMOTKH KOs

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

HoMmuHa/bHBIN TOK IpeobpasoBaTes A5
NUTaHUSI 0OMOTKHU BO30OYX/AEHUS

13,22,35,50A

Peryaupyrouiyii ajieMeHT

Tupucrtop

KoadouineHT 06paTHOM CBSI3U 110 CKOPOCTHU

1..50 peryaupyeMbIi

/lMana3oH cTabUIM3UpPyeMO CKOPOCTH

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

HecTabu/sbHOCTb CKOPOCTH NPU U3MEHEHUHU
Harpy3KH Ha BaJly ajieKTpoaBuraTtess ot 10%
710 90% OT HOMUHAJIbHOU

0,5-5% B 3aBMCUMOCTHU OT KO3pULIEeHTa
06paTHOM CBA3U

Bpems cTabuinsanu CKOPOCTH PU CKayKe
HaNpsKeHUs CeTH UK Harpy3ku Ha 10%

0,5 cek

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
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nepeMeHHbIN Pe3UCTOP, KHONKHU MaHex
ynpaBJieHUs
0-10 B / 20 kOm
Bxoj ynpaB/ieHUs / BXOJHO€E CONIPOTUBJIEHHE 0-20 MA /91 OMm
4-20 MA /91 Om
[I1aBHBIM NYCK U OCTAHOB 0..25 cek
HanKanus )KI/IAKO-KpI/ICTaJUlI/I?ECKI/Iﬁ VHJUKaTop 32-
CUMBOJIbHBIH, 3 CBETOAUOAA
2 lIporpamMupyeMbix 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 JJMTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
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 -
Cpe/lHeKBaJJpaTUYHOEe 3HAYEHUE) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHHe)
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 pexxuMMe CTabMJIM3aLUM HalPSXKEHUs
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa oKpyKarwlleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
Hsonsuus 2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yIpaBAsALIMMHU LensaMU
PexxuM paboThl Jnutenpnsbiy, [1B = 100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTHUsa 12 mecsiueB

Jns paboThl npeobpa3oBaTesiss HEOOXOUMO JABa HanpspkeHUsA. OHO Hanpsi>KeHUe 4yepe3
TUPUCTOPBI KOMMYTHUPYETCS Ha HarpysKy — OHO Ha3blBaeTCsl CUJIOBBbIM HallpsKeHHUEM; Apyroe
HanpspKEHWe HCIOJIb3yeTCsl JJs NUTAHWS CHUCTEMbl yIpaBJeHHWs - OHO Ha3bIBaeTCs
BCIIOMOTaTe/IbHbIM.

2.2 lIlpeobpa3zoBaTe/ib NpeHa3HAYEH [IJIF SKCIJIyaTallUK B CIey0LIMX YCI0BUAX:

A) 3aKpbITble B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHcalur
BJIary;

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

) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;
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E) oTcyTcTBHe BO3JeiCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYyTUX UCTOYHUKOB HarpeBa;
2K) oTcyTcTBHE BUOpaLu U yAApOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyYTpeHHee VCTPOUCTBO.
BHewHuil BUJ npeobpasoBaTeJis NpecTaB/ieH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

a JIMLleBOM NaHeJU pa3MelaloTCs 3J1eMeHThbl UHAUKALMU U YIIPaBJIeHUS:
H
A) cBetoauoanl “B” u "H”;
B) cBeToauon “ABapus”
B) Tym6sep “PaboTta”;
[') rym6sep "HanpaBienue”
y p p
1) KU JKO-KPUCTAIMYECKUI UHIUKATOP;
E) knonku “Ilp.”, “®”, ”">", "<” n1s1 nporpaMMUpOBaHuUs U yIIpaBJIeHUS;
2K) pyyka BCTpoeHHOT0 NepeMeHHOr0 pe3ucTopa;
3) KHOIIKa aBapUUHOT'0 OCTAHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) knemMmHast kosioaka XT1 /15t moK/II0YEHHs] CUJIOBOM CETH;

b) knemMmHas kosoaka XT2 fJis1 noK/It04eHHUsI 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT3 /1711 MOIK/II0YEHHS 1[eNd BO30YK/IeHUS;
[') TupucropHsle Mmoayau( 6 WTYK);

) paguaTop ox/axKJeHuUs;

E) maaThl cucTeMbl yIipaBJieHUs;

2K) aBTOMaTHueckuii Bbikito4yaTeab QF1;

3) BEHTUJIATOPBI OXJIAXK/JeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
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B kauecTBe pery/iupyollero sjeMeHTa B YCTPOWCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbId M3 KOTOPBIX COJEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
NoJK/A04YaeTcsl K KkKieMMHOM KoJsioake XT1. Ha siMueBod mnaHesu pasMelleHbl 3J€MEHThI
VH/JWKALUU U ylipaBJeHus. BHelllHWe poBo/Ja Y Kabesu /i1 NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpy3Ku W Iiened ympaBJieHUs] BBOASATCS B IKad Cc HKHeH cTOpoHbl. llenu ympaByieHUs U
CUTHa/JAM3alM{d MNOoAKJAIYalTcad K KiaeMMHHMKaM X1, X2 u X4 CcOOTBeTCTBEHHO Ha ILjaTe
ynpaBJieHus.

PexxuMbl pabOoTEhL

[Ipeo6pa3oBaTesib B JI060M MOMEHT HAaxOAUTCA B OJAHOM M3 PEXHUMOB pabOThl. ITHU
pEeXUMBbI IepevucieHbl B Tabaule 3.1.

Tab6sinna 3.1 PexxuMbl paboThl Npeobpa3oBaTelist

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pa6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPH TNOCTYIUVIEHUU KOTOPBIX MepexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHus

B 3TOT pexxuMm npeo6Gpa3oBaTesb MepPeXoJUT NPU HAJTUYUM KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsAloLAe
MMIYJIbChl, HA Harpy3ke NPUCYTCTByeT HampshkeHue. Ha uHJMKaToOpe
O0TOOpakaeTCsl TeKyllee 3HaUeHWe CUTHaJsa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss KoMaHAabl “Cton” ycCTPOMCTBO
epexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B 3TOT pexxuM npeobpasoBaTesib MepPexoJUT NPU PErUCTPALMU KaKOH-
J160 aBapUHWHON CUTyaluu. MMMyJsbCcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 40 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUSI  aBapUMMHOM  CUTyallMd TMpeobpa3oBaTesb  MOMXKET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/Jja aBapUUHOMN CUTYal[MU U 3alPOrPaMMUPOBAHHbBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y NMOSICHSIOIAs HAAIUCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUH NPOTpPaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolpoieccopa. YTobbl
NeperTH B 3TOT PEXUM, HaZl0 B pexxuMe “ToTOBHOCTBH” HaXKaTb KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ymnpaBJjieHUsi( Korja Ha JAuUCILIee
“IIporpaMmMupoBaHue” | 0OTOOpaXkaeTCs Ha3BaHUE TEKYILeN MO/Jiesid Tpeobpa3oBaTesis).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MojAa4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

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 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoguon “B”

['oput B pexxkume “PaboTa” npu HanpaBJsieHUU BpalleHus "Bnepen”

Csetoguon “H”

['oput B pexkume “PaboTa” npu HanpassieHUH BpaueHus "Hazan”

Ceetoauon “ABapus”

loput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTop | YnpaBJyieHHe BbIXOJHBIM HANPSPKEHHUEM B PYYHOM peXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexxuMe

Tym6sep “HanpaBiienue”

Jl1s1 M3MeHeHUs HaNpaBJieHUs] BpallleHUsl JBUraTesisi B Py4HOM
pexume

KHonka “IIporp”

1 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHUs

Jlis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMATb ee

Knonka “®”
3HAYEeHMUsl.
HOI Jisl yBeJIMYeHHUs 3HaYeHHUs TPOrpaMMHUPYEMO BeJTUYUHbBI
KHomnka “>" eqnye 3Haye orpa eMOM Be
KHomnka “<” Jl/11 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe [l HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKeHUs INpHU
OTKJIDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHayeHUWe KJeMM KJeMMHbIX Kosionok XT1-XT3, X1, X2 u X4 npuBeJieHO B TabJIUIe
3.3. KnemMHblie kosoaku X1, X2 u X4 pa3MelaloTcd Ha IJ1aTe yIpaBJaeHUs

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuKk llenb
KJIEMMBI
XT1 1 A Jns coennHenus ¢ ¢a3oi A nuTaroUero HanpsKeHusi
XT1 2 B Jnsi coenuHenus c ¢a3or B nuTawulero Hanps»KeHus
XT1 3 C Jns coenrHenus ¢ ¢a3oi C nmUTalOIero HalnpsHKeHUs
XT2 1 +Us Jis1 coeHeHMs ¢ 06MOTKoM sikopsi( Beixoa “nuttoc”)
XT2 2 - Us Jnsi coennHeHus c 06MoTKo# sikops ( Beixog “MuHyc”)
XT3 1 +UB Jlns coenuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuiroc”)
XT3 9 - Us gﬂﬂ COE",CLI/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon
MUHYC")

XT4 1 Tr+ JJ14 IoAKJII0UeHUs TaxoreHepaTopa

XT4 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTopa

X1 1 3B Hanpsixkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO

nepeMeHHOro pe3ncTopa
X1 2 Uynp Jig nogayu aHasorosoro curdaza 0..10 B
X1 3 lynp s nojavu aHasoroBoro curiaza 0(4)..20 MmA
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X1 4 Rynp Jls MO/IK/II0YeH sl CPe/IHEr0 BbIBO/IA BHEIIHET0
nepeMeHHOro pe3ucTopa
X1 5 AGND O6uIM /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJIeHUs
X1 6 ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061Mit
X2 6 B/H J1s AMCTaHIIMOHHOTO U3MEHEeHUs HallpaBJIeHUs BpallleHHUs
JBUTaTeJs
X2 7 GND 06muit
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOTrpaMMHUPYEMOTO peJie
O6mmumit | O61UHA KOHTAKT 1-ro mporpaMMHUpyeMoro peJe
e 2 P1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTbIH KOHTAKT 1-ro NporpaMMHpyeMOro
pene
X4 4 yppy | HOPMalbHO-Pa3OMKHYTbIH KOHTAKT 2-T0
NpOrpaMMHUPYEMOTO peJie
O6wuit | O6IMI KOHTAKT 2-Ir0 IpOrpaMMHUpPyeMoro peJie
e > P2
X4 6 H3 P2 :')I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 2-T0 IpOrpaMMHPyeMOT0

3.5 Bbi6op crnoco6a noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1” WM AUCTAHLIMOHHO — MyTeM 3aMbIKaHHUs KJIeMM 6 U 7 KJIeMMHOM KoJ1oKH X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXJeHHEe PYKOATKU TyMmbJepa B mnoJjiokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03Ha4yaroT koMaHay “Cton”.

M3MeHeHHe HampaBJ/ieHUS BpallleHUs MOXHO OCylleCTBUTb MECTHO - IepeBOJOM
PyKOSITKM TyM6Jiepa "HanpaBsieHue” B mosoxxenus "Brepen” wau "Hazan” — uiav JUCTaHIIMOHHO
NyTeM 3aMblKaHHWS/pa3MbIKaHUs KJIeMM 6 U 7 KJIeMMHOHW KOJIOAKU X2.

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

3.6 Bbi6op 3a/1a10111ero CUrHaJia
YnpaB/asATh YPOBHEM BBIXOJHOI'O HaNpshKeHUsl Mpeobpa3oBaTesii MOXHO MECTHO WJIU

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHWe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IMepeMeHHOro
pesrcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasia.

JUI1  AMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curiad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
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nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCILJiee B MPOLeHTaX, BOJIbTaxX UK aMmiiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJAKYEHUS

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

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YypoOBeHb, ecad O6oJibllle JBYX CEKyHJ] - TO NPU HaJMYUKM KoMaHAabl “Pabota”
npeo6Gpa3oBaTesb ePeXoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTHhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHJUIMPYeETCs cooblieHre 06 omunbKe. B TakoM nosioxkeHUU npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpy3ke HeT HanpsbkeHUs. UToObl ero pa36JIOKMpOBaATh, HY>KHO NMoJaTb koMaHay “Crton”,
nocJ/ie yero npeobpasoBaresib NepenzieT B pexxuM “'0TOBHOCTB .

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.8 Bri6op QyHKIKMY OPOrpaMMHUPYEMOTrO peJie

Ha ksieMMHy10 K0/10/1Ky X4 IJIaThl yIpaBJeHNs BbIBeleHbl KOHTAKTbl IPOrpaMMHUpPYeMBbIX
pene. B 3aBucuMoctu oT 3HaveHUss ¢yHKuuMU F4 u F5( cMm. myHKT 7) pesie MOXeT ObIThb
HEeaKTHMBHBIM WJIY BbINOJHATD QYHKLHMIO CUTHA/IM3aTopa C/AeyILHUX COObITUH:

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

b) Ilpeobpa3oBaTesib HaX0AUTCS B pexxuMe “PaboTta”;

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

KoHTakThl IporpaMMUpyeMoro peje MoXxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Hy>KHUY ¥ BepXHUH Ipeieibl PeryJIupoBaHUd
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HmwXHUH U BepxXHUH mpeJiesibl PEryJUupoBaHUsl COOTBETCTBYIOT MHUHHUMAJbHOMY U
MaKCHMaJIbHOMYy 3HAa4eHUI0 YNPaBJAMILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYeHUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HanpspKeHUs B MPOLEHTAaX OT HOMHUHAIbHOro. EciM ycTaHOBUTH 3HAYeHHE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ileT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJseT 0,1%.

3aZlaHNe 3Ha4eHUI HMXKHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxuM orpaHuyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHUS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET
TOYHO OrPaHUYMBAThb MYCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb cCpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M meperpysku. @DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOorpaMMUpoOBaHueM ycTaBku F17, a BeJlMuMHa MaKCHUMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxuM cTabWIM3AIUU TOKA

[Ipeo6pa3oBaTesib MOXeT paboTaTh B peXHMe CTabWIM3alUU TOKAa, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ku Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa peryJisaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
ceteBoro HamnpspkeHus Ha 10 % - 2.3 cek. Curhas 3aZjlaHusi OoTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMS BKJIOYAETCA U OTKJIKOYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMYMHA MMHUMAJIbHOTO U MaKCUMaJIbHOTr'O TOKa 3a/jaeTcs yctaBkaMu F21 u F22( cM. nyHKT
7).

3.13 PexKUM OorpaHUYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM

cUCTeMa ymnpaBJjieHUsl aBTOMaTH4YeCKU U3MeHsleT YNpaBJsiollee BO3JeHCTBHEe HAa THPUCTOPHI
TaKMM 0060pa3oM, 4TOObl BbIXOJHOE HANpsh>KEHWE Ha Harpy3kKe He MPEeBBbICMJIO 3aJlaHHOe
3HaueHHe. DYHKIMS BKIKYAETCS M OTKJKYAETCd NporpaMMUpoBaHUeM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOT'0 HanpsiXkeHUs 3aaeTcs ycraBkor F20( cM. nyHKT 7).

3.14 PexxuM cTabUIM3aMU HANPSXKEHUS

[Ipeobpa3oBaTesib MOXKET paboTaTh B peXUMe CTAaOWJIM3aLMK HAMpsKeHHUs, B KOTOPOM
cucTeMa ynpaBJeHHsl aBTOMAaTU4YeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUEe HA TUPUCTOPHI
TaKMM 06pa3oM, 4YTOObI MOJJep>KUBAaTh HaNpsh>KeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTb cTabuM3aUUM HanpspkeHUs - 2% OT HOMMHAJIBHOTO HAMpsiKeHUsl CeTH, BpeMs
CTabuM3alMu NpU CKauke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. ®DyHKUMA BKJIOYAETCS W OTKJIOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJWMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabuaM3a1MU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXKeT paboTaTh B peXHWMe CTaOWJIM3allMM 4acTOTbl BpallleHUs B
byHKIIMKM 0O6paTHOW CBSI3W OT TaxOreHepaTopa, YCTAHOBJEHHOrO Ha Bas JBurartens. /[is
aKTHUBALUM 3TOT0 pekMMa HeoOXOAMMO YCTaHOBUTh 3HaueHue ¢yHknuu F17 paBHoe 5 (cMm.
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NYHKT 7), NOJKJ/JIOYATh TaXOreHepaTop U CKOHGUTYpPHUPOBATh MJATy CTAOUJIU3ALMU CKOPOCTH(
CM. HUXKe).

3.16 TopMoKeHHe ABUTATEA
TopMmoxkeHHe ABUTaTessl OCYLIECTBJISETCS NPOTUBOBKJIYEHUEM — TO €CTh IIyTEM MOJAYU

Halps>KeHWs OTpULATeJbHOM IMOJIAPHOCTH B TedeHWe HEeKOTOpOro BpeMeHHU. Bpems
TOPMOXKeHUs1 3ajaeTcs ycTtaBkod F26 - ot 0 go 25 cekyHA, a BeJIMUMHA HaNpshKeHUs
TOpMOXKeHHUs — ycTaBkou F27 ot 0 1o 50%.

3.17 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelyaibHyo GyHKMoo FI98( cM. MyHKT 7), NpU COXpaHEHHU B
NaMsTH KOTOPOU 3HAUYEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS QYHKIIUM.

3.18 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0le BU/bl 3aLUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaau3yeTcs
nyTeM OBICTPON 0O6pabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYMNAKIIUX OT AATYMKOB TOKa.
[Ipy nmpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUs 3*[HOM NPOUCXOAUT CHATHE yNPaBJAOLIMX
MMIYJIbCOB C TUPUCTOPOB, a HAa AUCILJIee 0TOOpaXKaeTcs COOTBETCTBYOLIee COOOLeHHe.

B) 3amuTa OT mneperpy3kd 3JeKTpPOJABUraTesd IpeJHa3HayeHa /[Jig COXpaHEHUs
paboTOCIIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJIydae NMpeBbllIeHUs] TOKa HOMUHA/IbHOIO
3HayeHHUs. 3allluTa yCTaHABJMBaeTCs MporpaMmupoBaHueM QpyHkuui F28 u F29, ¢ momouibio
KOTOPBIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HAauyeHUe ToKa fAKOpsA U BO30YXAeHHUs
anektpoaBurartesd. Ilo ymosdaHuwo 3HayeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6pasoBaTessi( cM. MyHKT. 7) MukKpormnpoueccop HenpepbiBHO U3MepsieT TOK HarpyskKu U
HaKallJIMBAaeT 3HayeHUe BpeMsA-TOKOBOIO HHTerpaja U CpaBHHUBAET €ro C YCTaBKOW, IpH
NpeBbILIEHUH KOTOPOM CHHMMaeT WMIIYJbChbl YNpaBJeHUS C TUPUCTOPOB M OTOOpakaeT Ha
Juciliee coobuieHue. PaboTa npeobpasoBaTesisl GJIOKMPYyeTCcs HAa 3 MHUHYTHI, [OC/E Yero OH
nepexoaAuT pexuM “'0TOBHOCTBL” ec/v mojiaHa komaHza “Cton”.

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

B) 3amwuTa oT neperpeBa pajuaTopa ob6ecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMS 3alMThl paboTa npeobpas3oBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUS U IIpeobpa3oBaTesib IepexoAuT pexuM “'0TOBHOCTB”, ec/iv NojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNpsKEHUS CUJIOBOM CEeTHU OCYyILeCTBJSETCHA 3JeKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyMTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHPOBAHUSA
¢yukiuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HELONMYCTUMO HHU3KOrO IOJs BO30YXJeHWUdA. B ciydyaeT HeAOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpyeT mnojady
MMIIyJIbCOB YNpaBJIeHUsI HA TUPUCTOPBI U 0OMOTKaA siKops obecTourBaeTcs. HacTpoiika 3aliuThl
OCylecTBJIsIeTCs mporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

12



"3Bezna InekTpoHmnka” www.zvezda-el.ru

@®yuknued F29 ycraHaB/MBaeTCs HOMMHAJIbHBIA TOK BO30YXK/JEeHUSl 3J€KTPOJBUraTES.
CpabaTbiBaHMe 3alUThl IPOUCXOAUT MPU PerucTpaluy BeJMYMHBI TOKa BO30YXJeHUS B JBa
pasa MeHbllle 3HaYeHus PpyHKuuu F29.

@®yuknuerr F30  ycraHaBiuBaeTCsi  HOMHHAJIbHOE  HalpsiKeHHE  BO30OyXKJeHUs
anekTpojBuratess. CpabaTblBaHHe 3alUMTbl TNPOUCXOAUT IPU PerucTpayyu BeJIMYUHbI
HanpsKeHUs BO30YX/eHHUs B iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

@yuknyerd F93 MoXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJ
B030yxAeHuUs. [Ipu F93=1 3amuTa BeIKJII0OYEeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BEJIMYMH TOKa U HalpsiXKeHHUs BOo30yAeHUs1 U HacTpoek F29 u F30.

3.19 Ucnosb30BaHMe KHONKYU “ABapuiiHOe OTKJIOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KM3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka umeeT pUKcaLUIO CBOETO MOJI0KEHHUS.

[Ipy HakaTUM 3TOM KHONKU pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOrO0 NUTAHMSA, IPU 3TOM
IJIaThl YIIPaBJIeHUs 00eCTOUUBAIOTCS M UMITYJIbChI yIIPaBJIeHUs] HA THPUCTOPbI He MOAAI0TCH.

3.20 YnpaBJieHHe LieNbl0 BO30YXKIeHUS
BbixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXKJeHUs1 - Heperyaupyemoe, 220 B

nocTossHHOro Toka. OHo ¢opMUpyeTca NyTeM BblpsAMJIeHUs oJHoda3Horo HanpskeHus 220 B,
nojiaBaemMoro uepes apromat QF1, cymMupyemoro ¢ BoJibTO106aBKOM OT TpaHcPopMaTopa. ITO
HanpsPKeHUe TMoJaeTcsd Ha OAHO(Aa3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckaTenbr KM1 BkitoyaeTcsd nmiaTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

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

Ha nmsiate ycraHoBsieHbl 8 nepekstovaTtesern SA1-SA8, kaxJbld M3 KOTOPBIX MMeeT JBa
JUBIDKKA.

Pucynok 3.3 [lnaTa cTabuiu3anyu CKOpoCcTH

1-it pBmkok SA1 3azjaeT BesinuuHy curiHazna MB/o6 - 30 uau 60 cooTBeTcTBeHHO. Takue
JlMana3oHbl COOTBETCTBYIOT HaWboJiee pacIpoOCTPAaHEHHbIM THUNAM TaxoreHepaTtopoB. Eciu gisa
KOHKpPETHOIr'0 THUIIa TaxoreHepaTopa 3HayeHHE OTJIMYaeTCHd OT YKa3aHHbIX, TO BBICTABJSAETCSA
Oavbkalluni auana3oH. Hampumep, eciu TaxoreHepaTop uMeeT BeJqudyuHy 57 MB/06, To
BbICcTaBJsIeTCcsA 60 MB/06.

2-"1 1KoK SA1 u aBa ABWXXKa SA2 3a/1al0T HOMHHAJIbHbIE 000POThI 3JEKTPOBUTATEIS,
nepevyucieHHble B TabsuLe 3.4.

Tab6sauua 3.4 /lnanazoHbl HOMUMHAJIbHBIX 000POTOB 3JIEKTPOABUTATEISA
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2-U 1BU¥koOK SA1 1-11 nBM>KOK SA2 2-U IBUXKOK SA2 NH, 06/MUH
BBEPX BHU3 BHU3 3000
BHU3 BBEp3 BHU3 1500
BHU3 BHM3 BBEPX 1000
BHU3 BHM3 BHM3 750

OcTasibHbIE MOJIOXKEHUS ABHUXXKOB 3a1d0T IIPOMEXKYTOYHBIE HEOIIpeJeJIEeHHbIE JUAIIa30HbI

[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.

BaxuHo! I[lnata crabunvMsanuyd CKOPOCTHM BO3JAEWCTBYET TOJBKO Ha BBINPSAMUTEND
yIpaBJieHUd Lenbl fAKOpsa. OJTO HYXHO YYWUTBIBATb IPU peaJus3alUyd [JBYX30HHOIO
peryJiMpoBaHusi CKOPOCTHM, TaK KakK NpHU HeOOXOJMMOCTH CTaOWJIM3aLUU CKOPOCTH Bbllle
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOppPEKTHpYeT aBTOMAaTHYeCKU Halpsh>KeHHe U TOK BO36YXKJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIK OT BHELIHEro KOHTPOJIJIepa.

4. Tpe6oBaHMs 6€30NIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIUM TpeboBaHusaM “[IpaBus ycTpoiicTBa
3JIEKTPOYCTaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
notpe6urteseit» U «llpaBu1 TeXHUKH 0e30MAaCHOCTU NPU IKCIJIyaTallUM 3JeKTPOYyCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboTsl npeobpasoBaTesisl UCIOIb3YeTCs ONACHOe JJIA KU3HU HanpsbkeHUe. [Ipu
yCTaHOBKe INpeobpas3oBaTesisi Ha OOBbEKTe, a TaKKe INPU YCTPAaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOC/IY>KMBAaHHWU HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIYaeMble
yCTPOMCTBA OT CETH.

4.3 He ponyckaeTca nomnaZlaHve BJard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
wkada. 3anpeniaeTcs UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, l1les104el, Maces U T. II.
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4.4 TlopkiouyeHHe, peryJHpOBKA M TexXHUYECKOe O0OC/ay:KMBaHUe TMpeobpa3oBaTesis
JIO/DKHBI  [POM3BOJAUTHLCA TOJIBKO KBaJUQPULMUPOBAHHBIMU CHELUMaJUCTaMM, HU3yYUBLIMMHU
HaCTOsiIlee PyKOBOJCTBO MO 3KCIIyaTalUH.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKHU 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NMOTPeOUTeNeN».

4.6 Jlng 3alUThI 006CIyKMBAIOLIET0 IepcoOHasia Mpeobpa3oBaTeib A0/KEH ObITh 3a3eMJIEH.

4.7 TlpeobpasoBaTesib He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYIollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
nepcoHasa WJM O000pyJlOBaHUS, TO Mpeobpa3oBaTesib HeEOOXOAWMO MOJAK/IIOYATh 4Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN cCUCTeMOM 6e30MacCHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npeJl0TBpallleHUs eperpeBa, BbIX0/a U3 CTPOs U IpeJ0TBpallleHUs NoXapa Heo6X0AUMO:

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

B) HejomycTMMO ycTaHaB/MBaTbh Npeo6pa3oBaTesib B MJIOX0 BEHTUJIMPYEMBIX MeCTaX U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieyuTh He MeHee 100 MM cCBOGOJHOTO NIPOCTPAHCTBA
110 NepUMeTpy NpeobpasoBaTeJis.

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

5.2 [Ipok/iaApIBalOTCS JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlOLLeN CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeyeHne CUIOBBIX IPOBO/JOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KH.

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

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM 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/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCA IO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.
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5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
WCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

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

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHs BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO C/JieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpPaBUJIbHOU paboTe BbINPSIMUTEIS.

B) mnopaTh HampsikeHUMe Ha NpeoOpas3oBaTesib, IPU 3TOM BCE CBETOAUOAbI Ha MepeaHeEN
naHesy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIljiee B TeueHue 10
CEeKyH/i A0J>KHA OTOOpa3UTbCs HAANUCh TEKYLleHd MoJesu Nnpeobpa3oBaTesisi U BK/IOYAIOTCS
BEHTUJIATOPBI OXJaxkAeHUd. Jlasiee Ha [AucIljiee 0TOOpPAa3sUTbCId HaANWch “[OTOBHOCTBL” W
TeKylllee 3HauyeHHe CUTHasIa 3aZaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HayaeT, YTO Mpeobpa3oBaTesib rOTOB K paboTe U NPOrPaMMHUPOBAHMUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYyILIeCTBJIAETCA MEeCTHO TyMOJiepoM C JIMLEBOM I[aHesJM, CUTHaJl 33JaHusg MOoJaeTcsd
BCTPOEHHBIM [IepEeMEHHbIM Pe3UCTOPOM, PEXKUM — OTPaHUYEHUS TOKA.

[Ipy nepBoM BKJIIOYEHUH Ha TECTOBOM HAarpy3Ke peKOMEHJYeTCs OTK/IIOYUTh 3aLIUTY OT
NI0TepH N0J1s1 BO30YXAEHUS, [J151 4ero cjeAyeT YCTaHOBUTDb 3HaYyeHUe PyHKuuu F93=1.

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

[Ipu 3TOM JlO0/I>KEH pa3fiaThCs LIEJYOK cpabaThiBaHUS KOHTakTopa KM1, yepe3 KoTopbId
nojaetcs HanpsbkeHue 220 B Ha 06MOTKY BO30yKJeHHUs — NPU 3TOM JaMIa, NOAK/IOYeHHas
BMECTO OOMOTKU BO30YX/J€eHUs SPKO BCIbIXMBaeT. /lajiee pydyKy NepeMeHHOI0 pe3ucTopa OT
OJIHOTO KpalHero mnoJIoXKeHHUs A0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha NOAKJIIOYEHHOH
Harpyske( Jamnax HaKaJMBaHWUsl) M3MeHseTCs HalpshKeHHe B COOTBETCTBUE C CUTHAJIOM
3a/laHuA.

6.3 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHUJIACH NMOJISPHOCTb HANPSIXKEHUS MTUTAHHUS 0OMOTKH SKOPSI.

6.4 PaboTa c nyiaToi cTabuan3anded CKOpoOCTH.

[lepen BxitoyeHueM TPC Heo6xofUMO y6eJUThCA B TOM, YTO NMOJKJ/IIOYEH TaxoreHepaTop.
[TofISpHOCTh TMOJAKJIOYEHUSI TaxoreHepaTopa He HWMeeT 3HadyeHus, ‘miawc” W "mMunHyc”
TaxoreHepaTopa yCJ0BHBI.

YcTaHOBUTB 3HaUYeHUe GyHKIUU F17=5.

Jlanee HyXXHO yCTaHOBUTb KO03pduuueHThl aABWKKaMU SA1-SA8, 3azaB mnapaMeTphbl
TaxoreHepaTopa, 3JeKTpoJBuraTesns, Ko3QPUIMeHTbl O0O6paTHOW CBISM M YCKOpeHUs-
3aMepsieHdsd. [lo yMoJslYaHUIO yCTaHOBJIEHbl KO3)QPHULUEHT 06paTHOM CBA3M IO CKOPOCTH
paBHbIM 5 W yCcKOpeHUs-3aMeJJieHUs paBHblii 1. PekoMeHAyeTcs HauuMHATh C 3THUX
k03)PHLINEHTOB, a jlajiee KOPPEKTUPOBATh UX I10 Mepe MOJyYeHHOI 0 pe3yJibTaTa.

BHumanue! Ilepekitouenve JBUKKOB SA1-SA8 pexkoMeHayeTcs MNPOU3BOAUTH MpU
OCTAHOBJIEHHOM JBUraTeJsie, HHa4ye B MOMEHT IlepeKJIIOUeHHUs [BWXKOB MOXET NPOU30WUTH
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pe3Koe yCKOpeHMe WM 3aMmejJjieHHe JBurartessa. OTk/ao4yaTb HanpsbkeHue Ha TPC pnsa
NepeK/0YeHus IBUXKKOB He TpebyeTcs, ,0CTaTOYHO JIUIIb YCTAHOBUTb CUTHAJI 33/laHUSA B HOJIb.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT PEXUM, HEOOXOAUMO B pexuMe “I'oTOBHOCTB”
KpPaTKOBPEMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocjae 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTBL”

7.2 Bo160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HapuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jis Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [IJI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

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

Ta6sinna 7.1 [lporpaMmmupyeMblie GyHKIIUU

dyH-
KLU

Haanuces Ha
WHJMKATOpe

OnucaHue
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Onpenenisier crnoco6 ymnpaBjeHus: KoMaHAa “Pabora” mojaeTcssi MeCTHO WJH

JUCTAaHLIMOHHO

3HayeHHe Hagnuchb [TosicHeHue

F1 croco6 ymp. 0 TymGep KoMmaHpa "FaGOTa””HOAaeTCH nepelio,qotfl PYKOSITKH
TyMO6Jepa “PaboTa” B mosiokeHue “Bki
Komanpma “PaGora” mogaercsa mnyTeM 3aMbIKaHUSA
1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KkoJyiogku X1 1uIaThbl

ynpaBJieHUsI

OnpepesisieT cCUrHaJ ynpaBJeHUs] BBIXOJAHBIM HaNpsXKEHUEM

3HavyeHHe Hagnuch IlosicHeHue
CurHas 3aZjlaHusi U3MEHSIeTCsS HaXKaTheM KHOIOK “>" u
“« o

0 KHOIIKU “_»

HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE

HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE

CurHan 3ajjaHUs U3MEHSeTCd MOBOPOTOM pPYYKH

NepeMeHHOTO Pe3UCTOpPa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.PE3UCTOP naHeJsu. [TosioxkeHUE “Mun” COOTBETCTBYET

MUHUMaJbHON BeJWYMHE 3aJlaHufd, [0JIOKeHUe

F2 CUTHaJ yImp. “ » .

Makc” — MaKCHUMaJIbHOU BeJIMYHHE 33/JaHHUsl.

CurHas 3a/iaHus N0/1aeTcs BHEIIHUM HampsikeHHeM (-

2 0.10B

10 B
CurHas 3ajlaHus moJaeTcsl TOKoM ymnpaBJyeHus 0-20
3 0.20 MA
MA
CurHas 3ajilaHus NMOJAETCA TOKOM ymnpasJeHus 4-20
4 4.20 MA
MA
CurHan 3afiaHus NOJAETCS BHEUIHUM IepeMEeHHBIM
5 BHEIIlL. Pe3UCTOP | PE3UCTOPOM. PekoMeHayemoe 3Ha4YeHUe
CONpPOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpenenisieT moBeJieHUe Mpeobpa3oBaTesis MOC/ae NMPONaXKHd HANpPSKEHUS CUJOBOU CETH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HavyeHHe Hagnuce IlosicHeHue
Ecin mnpoBan HanpsbkeHUs JJIMJICA MeHee 2 CeK -
BBIXO/IHOE HAMps>KeHHWe CKAauKOM BO3BpalllaeTcs Ha

0 BKJIIOYEHO NpPEeXHUU ypOBEHb.

Eciyv mpoBan HampspkeHdst aawicsad Gojiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMaTHYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mnpoBan HanpspkeHUs JJIMJICA MeHee 2 CeK -
BBIXO/IHOE HaAMps>KeHHWe CKAauKoOM BO3BpalllaeTcs Ha
NpEeXXHUU ypOBEHb.

1 OTKJIOYEHO Ecin mpoBan HampsbkeHWsi Ajauicsd 6Gojiee 2 cek -
aBTOMaTHUYECKUU Mepe3anycK He MPOUCXOJUT; UTOOBI
nepedtTd B pexuM “PaboTa” Hy:KHO MoJaThb KOMaHIy
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6orta”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HayeHHe Hagnucek [TosicheHue
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PeXXUMaX pabOoThl
1 curtan TOTOB Cpa6aTI:IBaH1/1e pen"e NPOUCXOAUT MpPU Iepexojie B
F4 1-e pene pexuM “'0OTOBHOCTB

2 cnrtan PAEOTA Cpa6aT1:IBaH1/1e" pesie MPOUCXOAUT TMpPU INepexojie B
pexxuM “PaboTa

3 cnrtian ABAPUS Cpa6aTI:IBaH1/1e "pene NPOUCXOAUT MpPU Iepexojie B
pexxuM “ABapus

F11 IIABH. TyCK BpeMsa mMaBHOTO BBIXOJA HaNps>KeHUsI Ha 3aJaHHbIM ypoBeHb. /luanma3oH 3Ha4eHUU

bYHKIMY OT

0 o 25 cek c marom 0,1 cek
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F12

IIJIaBH. BBIKJI.

BpeMsi n/1aBHOrO CHIKEHMS] HANpsDKEHHUS [0 MUHUMaJbHOTO 3HadyeHHus. /luama3oH
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F15

HUXH.IIpeaeJ

MuHuMa/bHOE 3HaUeHUe CUTHaza 33/jlaHus B %. /lnana3oH 3HaueHut ¢yukuuu ot 0% A0
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuH F16. luckpetnoctb 0,5%

F16

Bepx. npejes

MakcuManbHOe 3Ha4eHue CUTHaJa 3afanusd B %. /luanasoH sHadeHui pyHkuuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTb 0,5%

F17

pexum

CDYHKU,I/IH BKJ/IIOYa€T PEXHMbI CTa6I/IJII/IBaL[I/II/I WM OTpaHHU4YEHHA TOKa, HallpAXEeHHUA,
MOIIHOCTH

3HavyeHUe Hagnucek IlosicHeHue

OTKJI. PexxuMbl OT'pPaHHUY€HHA NN CTa6I/IJ'II/I3a]_[I/II/I OTKJIFOYEHBI

orpaHuvenue | BkutoueH PEXKUM OrpPaHUYECHHUA TOKA

Crabuinsauusi] | BkJIIOYEeH peXUM CTabUIIM3aAIMU TOKA

Orpauuvenue U BKJIIOUEH peXUM OrpaHUyYeHHUs] HalpsiKEHHUs

BIWIN (RO

Cra6buymsanusi U | BKIIOYEH peXXUM CTabUIM3aIUMH HAPsHKEeHUs

5 Crabuimsanusin | BKJIIOYEH peXXUM CTaOUJIU3allii CKOPOCTH

F19

H. npegen U

OnpenesnsieT MUHUMa/IbHOE 3HAaYeHHe HaNps>KeHHUsI Ha Harpy3Ke B peXKHMe CTabUIn3anuu
Hanpsi>keHus. 3HayeHHe QYHKIIMU He MOXKET NPeBbICUTh 3HayeHUe GyHKuuM F20

F20

B. npenena U

OnpesenseT MakCMMaJlbHOe 3HayeHHe HaNpshKeHUs Ha Harpyske B peXxuMe
CTabWIM3aLMM HanpshKeHHUA. 3HayeHHe QYHKLHUHU He MOXKeT ObITb MeHbllle 3HayeHUs
dyuknuu F19

F21

H. npegeJ |

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

F22

B. ipegeu |

OnpepenseT MakCMMaJbHOe 3HAaYeHHe TOKA B Harpy3ke B peXMMe CTAaOWJIM3aLUM TOKa.
3HavyeHHe QYHKIMU He MOXKeT NPeBbICUTh HOMUHA/bHBIM TOK BBIIPSAMUTEJIAA U HE MOXKET
OBbITh MeHbllle 3HaYeHUs GyHKuu F21

F23

TaxoreHnepaTtop

CDYHKU,I/IH onpeaesdeT IOAK/IKYEH JIM TAXO0Tr€eHepaTop

3HavyeHHe Hagnuch ITosicHeHue

COO6I_L[aET crucreMe yhnpaBJIeHHUA 0 HaJIUM9YHNHU
TaxoreHepartopa. Ha I,Z[I/ICI'IJIEI\/)I BbIBOAWUTCA HMHAHWKaLlUA
O60pOTOB BaJia IBUraTeJId

0 BKJIIOUEH

CoobuiaeT cucTeMe ymnpaBjeHUsT 006 OTCYTCTBHUE
TaxoreHepartopa. Ha gucrniiee oTcyTCTByeT MH/WUKALUS
060pOTOB BaJia JIBUTaTed

1 OTKJIIOYEH

F24

mV /o6

3azaer BesmuuHy MB/06 TaxoreHeparopa. JTa BeJMYMHA HCIOJb3yeTCs JJIs pacyeTa
BeJIMYMHBI 060POTOB B MUH BaJla JIBUraTe sl U OCAeIyIOlel ee MUHAMKAIMU Ha IUCILIee

F25

HOM. 060POTHI

3a/laeT BeJIMYUHY HOMHUHAJIBHBIX 060p0oTOB ABUraTesas oT 50 70 9950 06/MuH. PyHKIMA
He BJIMSIET Ha MPOLECC PETYJUPOBAHUSA CKOPOCTH; €€ BEJIMYMHA UCIOJIb3YeTCs B KauecTBe
HOMHHaJ/IbHbIX 060p0TOB NHOM J1JIsI IJIAThl aHAJIOTOBOTO BbIBO/IA

F26

Ttopm

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

F27

UtopMm

OnpesenseT BeJUYMHY HaNpsDKeHHd, IOAABaeMOro K OOMOTKe SKOps BO BpeMs
TOPMOXKEHHUS B OTHOCUTEJIbHBIX eInHUIaX. /luana3oH 3HayeHud pyHkiuu 0..50%

F28

InoMm g

Onpe,qenﬂeT 3Ha4e€eHHe HOMHWHAJILHOI'O TOKa HKOpHOFI 00MOTKU 3JIEKTpOABHUIaTeJIdA, IIPpU
IMpeBbINIEHHWE KOTOPOIr'o 3allyCKAE€TCA MAKCHUMAJIbHO-TOKOBA{A 3dllIUTA OT NEPETPY3KHU

F29

IHoM B

OnpepenseT 3HayeHHe HOMHHAJIbHOTO TOKa OOMOTKH BO30Y»KJeHHs 3JIeKTPOJBUTraTed,
IpU CHKEHUU KOTOPOTO B JBa U GoJiee pasa cpabaThiBaeT 3alllUTa OT MOTEPU MOJIS
BO30YK/leHUs

F30

UHoOM B

Onpe,qenﬂeT 3Ha4YeHHe HOMHWHAJIBHOTO HallpAXeHHud 0OMOTKH B036y>Kﬂ6HI/IH
JJIEKTpOoABHUTaTeEJIA, IPHU CHUXKEHHWHU KOTOPOr'o B iBa U 6oJiee pa3a Cpa6aTbIBaeT 3aluTa OT
IOTEPH I0JIA BOSGY)K,ZLBHI/IH

F92

KOHTpOJIb a3

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

3HayeHHe Hagnuch ITosicHeHue

0 BKJIIOYEHa 3anuTa BKJIOYEeHa

1 OTKJIFOYEHAa 3a11114Ta OTKJIOYEHA
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BruitoyaeT MJIM OTKJ/IOYAET 3al[UTY OT OTEPHU M0Jisl BO3OYKAeHHUs
F93 | 3amura Bo36. 3HayeHHe Hagnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKJI 3anuTa OTKJAYeHa
[lossicHeHUe
3HaueHUss Bcex MporpaMMupyeMbix OGYHKLUUNA He
H3MEHSIeTCA
Bce nporpamMMupyeMble byHKITUM NPUHUMAIOT
3aBO/ICKHE 3HaYeHHs. JTU 3HAUYEHHUs PaBHbI:
OyHKIUSA 3aBojicKoe OyHKIUA 3aBo/ICKOEe
3HaYeHHe 3Ha4YeHue
F1 0 F22 [HOM 51
F98 | 3aBoj. HacTp. F2 1 F23 1
F3 0 F24 60
F4 1 F25 1500
F11 5 F26 0
F12 3 F27 10%
F15 0 F28 IHOM 51
F16 100 F29 2A
F17 1 F30 220B
F19 0 F92 0
F20 UHoM F93 0
F21 0

8. UHAMKanua JaHHBIX Ha AUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununHa 3ajaroujero curHaja, Hamnpumep, Usz=27%,

U3=250B, 13=66 A.

1-a cTpoka Koj QyHKIMMU U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHUe QYHKIMHU U KPAaTKOe MOsSICHEHHUE

1-51 cTpoka BesiMunHa 3a/iatoliero curyaJsa

2-1 CTpoKa BesnyvHa TOKa Harpy3skd OOMOTOK SIKOpS U
BO30YXK/JleHUs], BBbIXOJHble HaNpsPKeHUss OOMOTOK $KOpsd H
BO30YXK/JleHUs, TeMIlepaTypa pajguaTopa, Hanpumep, [a=45 A, Ua=100
B, UB=220 B, IB=3 A, Tp=45 C.

[Ilpu 3HaveHuu ¢yHkuuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMIOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJUYMHA 060pPOTOB Basa
Pa6oTa JBuraresis, HanpuMmep, n=1500 06 /MuH.

OToGpakaeMble Ha JAuCIJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipy 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HavaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

20




"3Bezna InekTpoHmnka” www.zvezda-el.ru

\ ABapusda

KoJ olIM6KU 1 ee Ha3BaHUe

9. Bo3MoXXHbIe HEUCNIPaBHOCTH H CNoCoG6bI UX YCTpAaHEHUA

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

Tab6amua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOOBI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MO K/IIOYEHU U
. He N0JlaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MO JIKJIYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osibiie 100 B
BHYTpeHHsIsl HEUCIIPaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. /[lanbHelllllee TmoBeJieHUE
Om3 Hal'[an;(;l(g(?:HH' npeo6pa3oBaTeJis onpeaesseTcs 3HadeHrueM ¢yHKnuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyiu
F3=1, To npeobpasoBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHabl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
[Ipeo6pazoBaTesib pa3MelnieH B | YoeAUTbCS, UYTO  TeMIilepaTypa
IJIOXO  BEHTWJIHPYEMOM WM | OKpYXKalollero BO3/1yxa He
»KapKOM MecCTe npesbimaer 40 C.  YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
KopoTkoe Mex(a3HOro KOPOTKOTO
Our7 3aMbiKaHUe! 3aMbIKaHUS M 3aMbIKaHUS HAa 3eMJIKO
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
ow10 Meperpyaka npeobpa3oBaTeJist WU Ha BaJly ABUraTelsl, OTCTPOUTD
3JIEKTPOABUraTeNsI B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JJINTEJNbHOT0 BpeMeHHU
BHYTpeHHssl HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
HanpsikeHnue WIn ToK | [IpoBEpUTH NPaBUJIBHOCTb YCTABOK
HeT moist BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
Om1l1l 3HauYeHUH yCTaHOBJIEHHBIX | [IpoBepUTh 06MOTKY BO30OYK/I€eHUS
BO30YK/IeHUsI
¢yuknuamu F30 u F29 Ha 06pBbIB U KOPOTKOE 3aMbIKaHHE.

npOBepI/ITb HCIIPABHOCTb AUOAHOTO
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MOCTa, TpaHchopMaTopa U
nycKaTeJst

Het omn6ok

[Ipeo6pa3oBaTe/ib He BOCIPUHUMAET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

Komanpga “Pa6ora” He mocTymaer
Ha npeo6pa3oBaTesb

[IpoBepUTH MOCTyIJIEHWE KOMaH/bI
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

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

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

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

Bo3MoxKHasg npu4MHaA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh MO KJIIOUEHUS

MNOAKJ/IDYEHHE

1[enell ynpasJeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbIOGOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTh

OTnpaBUTH B PEMOHT

HeT omu60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HalpAXeHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPDI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OAHOJAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF1,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy pa6oTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JAaHHbIE Ha
WH/JMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHHUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutaHue | [IpoBepbpTe ocuuaorpapom
COJIepXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHUs (

3JIEKTPOJBUTATEJIEH, CBapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

HpI/I nogade  HallpAXXe€HUdAd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTs KoMaHJa “Pabora” He mojaHa,
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npeo6pa3oBaTe/ib HAXOIUTCS B pexxuMe “'oToBHOCTB”

Bo3mo:KHasi npyuYnHa JencTBUs
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
THUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpy3ku NO/IKJII0YEHHS] HAarPYy3KHU
BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10. TexHru4ecKoe 06C/IyKMBaHUE

10.1 TexHnuyeckoe o6cayXKMBaHUe Npeobpa3oBaTessl IPOU3BOAUTCH He pexke 0OJHOTO pasa
B IIECTb MeCsLeB U BKJIOYaeT B ceb:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIUHEHUH, TOATS>KKa BUHTOBBIX COeJUHEHUH;

B) ypaneHue nblId U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTUJISAITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXuMa.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxxab1¥ npeo6pa3oBaTesib HAHOCATCA:

A) Ha3BaHUe Mpeobpa3oBaTeis;

B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHuUs.

12 YnakoBKa 6J10Ka

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsHHbIN
ALIUK.

13 TpaHcnopTUpOBaHME U XpPaHEHUE

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 oMelLeHUU He JO0JDKEeH COZepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

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

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.

TpaHcropTHpoBaHUMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBaAHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

TPC-TA-460-220 ....oeeeee e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.
| =00 1 (0] s PP TRPR 1 wr.
L0 0 01 0 PP 2 T

15 F'apaHTHiiHbIE 06513aTE/JIbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
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 6ecnjiaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA 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 CaMOCTOSITE/NIbHO U Y
CTOPOHHUX OpraHM3alLUil 6e3 corJacoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJIU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

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

15.5 B ciydyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 06paTUTBCA N0 aJipecy, yKa3aHHOMY caliTe KoMIaHuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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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-T£-230-220-40 480 516 546 720 680 194 | Boatel M10 30
TPC-T$1-230-220-80 480 516 546 720 680 194 | Boatel M10 33

TPC-Tf-460-220-125 560 602 638 | 840 790 194 | Boartel M12 42
TPC-TA-460-220-160 560 602 638 | 840 790 194 | Boartel M12 44
TPC-Tf-460-220-200 560 602 638 | 840 790 194 | Boatel M12 48
TPC-TA-460-220-250 760 802 838 | 1000 950 222 | Boaret M12 60
TPC-TA-460-220-315 760 802 838 | 1000 950 222 | Boaret M12 65
TPC-Tf-460-220-400 760 802 838 | 1000 950 222 | Boarber M12 70
TPC-Tf-460-220-500 760 802 838 | 1000 950 222 | Boarbr M12 74
TPC-TA-460-220-630 760 802 838 | 1000 950 222 | Boaret M12 82
TPC-Tf-460-220-800 760 802 838 | 1000 950 222 | Boarber M12 86
TPC-Tf-460-220-1000 760 | 802 838 | 1000 | 950 222 | Boaret M12 92
TPC-T{-460-220-1250* 760 802 838 | 1300 | 1250 | 282 | BosaTtel M12 105
TPC-Tf-460-220-1600* 760 802 838 | 1300 | 1250 | 282 | BosaTtel M12 110

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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