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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
CKOPOCTU JBUTraTesisi NMOCTOSIHHOTO TOKa, UMeHyeMoro jajiee mo Tekcty “TPC-KB-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 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 XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TPC-KB-460-220

KosinuectBo ¢as

3

CeTb

3x380 B, 50 I'y

BbixoHOE HanpshKeHUe Lienu IKops

0..460 B, peryiupyeMoe

Bbixo/lHOe Hanpsi>KeHHUE 11eNU BO30yKAeHHUs

220 B, HeperysupyeMoe

Hasnn4yre KHONKHU aBapm‘/iHoro OTKJIOYEHUA

Ja

Hanuuwne BBOJHOTI'O aBTOMATHUYE€CKOI'O
BbIKJIFOYATeJId

Het

PeBepc KoHTaKTOpHBIH O LieNH BO30YKAeHHUs
PeBepcoM(npoOTHUBOBK/IOYEHHEM) B QYHKIIUU
TopmoxxeHue P (np ) B GynKn
BpeMeHU
Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1 @®a3oBbId

BcrnoMoraTesibHOe MUTaHUE [1J1S1 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y

HoMmuHa/bHBIN TOK IpeobpasoBaTes A5
NHUTaHUSI OOMOTKH SIKOPS

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

HomuHa/IbHBIN TOK Tpeo6pa3oBaTesis AJ1s
NUTAHUSI 0OMOTKHU BO30OYXK/AEHU s

13,22,35,50 A

Peryupyroumn 3jieMeHT

Tupucrtop

KoadounneHT 06paTHOM CBSI3U 10 CKOPOCTHU

1..50 peryaupyeMbli

JlManasoH cTabUJIN3UPyeMON CKOPOCTH

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

HecTabu/bHOCTb CKOPOCTHU NPY U3MEHEHUHU
HarpysKu Ha BaJy ajiekTpojBuratesis oT 10%
10 90% oT HOMHHAJIBHOMU

0,5-5% B 3aBUCUMOCTHU OT KO3pduLHeHTa
06paTHOU CBA3U

BpeMs cTabuin3anu CKOPOCTH NPU CKayKe
Hanpsi>KeHUs CeTH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHaj ynpaBJieHusi

0..10 B, 0..20 MA, 4..20 MA, BCTpOEHHbIHN




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

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 BHyTpeHHee YCTPOUCTBO.
BHeurHu# BUA npeobpasoBaTesisi NpeAcTaBeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

Ha niuiieBo#t maHe 1M pa3MelaloTcs 3/1eMEHThI UHIUKALUHU U yIIPABJIeHHUS:
A) cBetoauobl “B” u "H”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

) Tym6siep "HanpaBsienue”

J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;

E) kHonku “Ilp.”, “@®”,”>", ”<” i1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;

) py4ka BCTpoeHHOr0 NepeMeHHOI'0 PE3UCTOPA;

3) KHOIIKa aBapUUHOT'0 OCTAHOBA.

BuyTpu mikada pazMenialoTcs:

A) knemMHas KoJsiogka XT1 aJid moAK/II0UeHUs CUJIOBOU CETH;

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

B) ki1eMMHas kosioaka XT3 fi/1s1 NOJK/II0YEHHUS [[eNH BO30YK/IeHUS;
") TupuctopHble MoAYJIH( 3 IITYKH);

) paguaTop ox/axKJeHuUs;

E) maaThl cucTeMbl yIipaBJieHUs;

7K) aBTOMaTHuYeckuii BbikIto4YaTes b QF1;

3) BEHTU/ISAATOPDI OXJIAXK/EeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.
B kauecTBe pery/jMpymouero 3jieMeHTa B yCTPONCTBE UCNOJIb3YIOTCS TPHU TUPUCTOPHBIX

MOAYJISl, KaXKJAbIMA W3 KOTOPBIX COAEPKUT MO JABa TUpuUcTopa. CHI0BOe HampsiKeHHe
NoJKJI0YaeTcsl K KiJeMMHOM Kosiogke XT1. Ha suieBod maHenu pa3MelleHbl 3JIeMEHThI

6
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VH/JWKALUU U yIipaBJeHus. BHelllHWe poBo/Ja Y KabeJsu /il NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpys3KHu W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HKHEH cTopoHbl. llenu ynpaBsieHUs U
CUTHaJIM3alluM IMojkJodaloTcad K kKiaeMMHUKaM X1, X2 u X4 cooTBeTCTBEHHO Ha ILIaTe

yIpaBJleHHUS.

PexxyMbl paboThL.

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

Tab6siuna 3.1 PexxuMbl paboThl Mpeobpa3oBaTeJist

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

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

“Pabora”

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

“ABapus”

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

Ha nnjukaTope oTo6pakaeTcs KOJ OLIMOKHU Y NOSICHAOLIAA HAJUCh

“IIporpammupoBaHue”

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

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

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

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.
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KoHCTpyKTUBHO Npeobpa3oBaTesb BBLINOJHEH B BHUJE MeTA/JJIMYECKOT0 HAaBECHOIO HWJIU

HanoJsibHOro 1mkaga. Ha

HepeﬂHEﬁ [IaHEeJIW HMMEKTCA OpraHbl yHnpaBJE€HUAd W HHAWKALHWHY,

nepevyucaeHHble B Tabule 3.2

Tab6suua 3.2 3/1eMeHTbhI YIIpaBJeHUsl U MHAMKALUMK Ipeobpa3oBaTeist

OpraH ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTHYECKU 3amuTa 1emnei ynpaBJjeHus

BbIKJIO4aTe b QF1

Csetoguon “B”

['opuT B pexxume “PaboTa” npu HanpaBJieHUU BpalleHus "Brnepen”

Csetoguon “H”

['opuT B pexxume “PaboTa” npu HanpaBsieHUWU BpaieHus "Hazan”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

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

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

Tym6sep “HanpaBienue”

[T M3MeHeHUs HamNpaBJIeHUsl BpallleHUs JBUTraTesisi B PyYHOM
pexume

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIGOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYeHHUs.
KHomnka “>" Jl/1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOTrPaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpSHKEHUA MpU
OTKJK4YeHue” BO3HUKHOBEHUH aBapUHHOW CUTyalUH.

3.4 HasHayeHUWe KJeMM KJeMMHbIX Kosionok XT1-XT3, X1, X2 u X4 npuBeJieHO B TabJIUIe
3.3. KnemMHbIe kosioaku X1, X2 1 X4 pasMellaloTcA Ha IJIaTe yIpaBJeHus

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasnaueHnue
KineMMHUK llenb
KJIEMMbI
XT1 1 A Jnsi coenHeHus ¢ ¢a3od A myTarolero HanpsiXKeHusi
XT1 2 B Jnst coenuHeHus ¢ ¢a3od B nmuTaroliero Hanpsi»KeHus
XT1 3 C Jns coenuHenus ¢ ¢pazor C nuTarllero HanpsHKeHUs
XT2 1 +Us Jlnst coeHeHus ¢ 06MoTKoM sikopsi( Beixoa “nutoc”)
XT2 2 - Us Jnst coeHeHUsI ¢ 06MOTKOM sikops ( Beixos “MuHyc”)
XT3 1 +UB Jns coeinHeHus c 06MoTKOM Bo36yxaeHusi( Boixog “nuroc”)
XT3 2 - Us %[JIFI coe",qHHeHHH c 06MoTKOM B030YxAeHus ( Boixon
MUHYC")
XT4 1 Tr+ [ noK/I0YeHUd TaxoreHepaTopa
XT4 2 TI- [ noAK/II0YeHUd TaxoreHepaTopa
X1 1 3B Hanpsxenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdasa 0.10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Ryrmp Jl1s noAKJII0YEeHUs] CpeJHEr0 BbIBO/Ia 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).




"3Bezna InekTpoHuka” www.zvezda-el.ru

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



"3Bezna InekTpoHuka” www.zvezda-el.ru

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



"3Bezna InekTpoHuka” www.zvezda-el.ru

3.17 3anuchb B 1aMATb 3aBOJCKUX HACTPOEK.

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

3.18 3anuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3aILUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaanu3yeTcs
nyTeM OBICTPON 0OpabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUUM MTHOBEHHOTO TOKa 3HayeHUs 3*[HOM NPOUCXOAUT CHATHE yNPaBJAOLIMX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JUCILJIee 0TOOPa)KaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amuTa OT mneperpy3kd 3JeKTpPOJABUraTesd IMpeJHa3HayeHa /[Jig COXpaHEHUs
paboTOCIIOCOGHOCTH 0OMOTKH IKOPS U TUPUCTOPOB B CJlydae NpeBbllIeHUsI TOKa HOMUHAJIbHOIO
3Ha4YeHUs. 3alMTa yCTaHABJAMBAETCS NporpaMMupoBaHnueM ¢yHKIMU F28, c moMolbio KOTOpoi
BBICTABJISIeTC HOMUHAJ/IbHOE 3HaUYeHHe TOKa 3JieKTpoBurated. [lo ymosyaHuio 3HayeHue F28
paBHO HOMMHAJbHOMY TOKYy npeo6pa3oBaTess( CM. MYHKT. 7) Mukpomnpolieccop HenpepbIBHO
y3MepsieT TOK Harpy3Ku M HaKallJIUBaeT 3HayeHUe BPeMsA-TOKOBOTO MHTerpasjia U CpaBHHUBAeT
ero C yCTaBKOM, IPH NPEBBIIIEHUHU KOTOPOM CHUMaeT UMIIYJIbChbl YIIPABJEHUA C TUPUCTOPOB U
oToOpaXkaeT Ha JAMCIIee coobuieHHe. Pab6oTa nmpeobpasoBaTesisi 6J0KUMpPYeTCs Ha 3 MHUHYTHI,
1ocJ/ie 4Yero oH nepexoJuT pexuMm “T'oToBHOCTB” ecsiu nojaHa koMaHaa “Ctomn’”.

[leperpy3o4yHasi cnoco6HOCTb npeobpasoBaTtes: [ = 1,5 [nom - 20 cek, [ = 1,25 Tnom - 60
cek,[=1,1 Inom - 120 cek.

B) 3amwuTa oT meperpeBa pazuaTopa ob6ecrneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbIBHO ONpallMBaeTcd MHUKpomnpoueccopoM. IlpenenbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mnpeobpa3oBaTesis
6JIOKMpyeTCcs [0 OXJaXKJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCSH
BEHTUJIITOPHI OXJIAXKJEHUS U Ipeobpa3oBaTesib NepexoAuUT pexXuM “'0TOBHOCTBL”, ec/iv nojaHa
koMmaHga “Cron”.

[') KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JeKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B Clydyae OTCYTCTBUSI OJHOM WJIM HeCKOJbKMX $a3 WM B Cjlydae MX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJIM OTKJIOYeHa IyTeM IpOorpaMMHpPOBaHHUA
¢yukiuu FO92( cMm. nyHKT 7).

Jl) 3awyTa OT HEeJONMYyCTHMO HHU3KOIOo MoJis BO30Oy:xAeHUA. B ciydaeT HeLOCTaTOYHO
BBICOKOI'O HaNpsDKeHWs WM TOKa BO30YXJeHUs IpeobpasoBaTesb OJOKUPYeT MoAady
MMIIyJIbCOB YIpaBJeHUs Ha TUPUCTOPBI U 0OMOTKA IKOps ob6ecToyrBaeTcsA. HacTpolika 3a1iuThl
oCylecTBJsIeTCcs nporpaMMupoBanueM ¢pyHkuui F29, F30 u F93.

®dynkuuei F29 ycraHaB/iMBaeTCs HOMUHa/IbHBIM TOK BO30YXKJEHUS 3JIEKTPOJABUTrATEJISI.
CpabaTbiBaHMe 3alUThl IPOUCXOAUT NPU PerucTpaluy BeJMYWHBI TOKa BO30YXJeHUS B JBa
pasa MeHblile 3HaYeHus pyHKuuu F29.

®dynkuuedn  F30  ycraHaBiMBaeTc  HOMUHA/JIbHOe  HalpshKeHUMe  BO30OYXAeHHUS
asnekTpojBuraresisa. CpabaTblBaHHWe 3alllUTbl NPOUCXOAUT TNPU PErucTpalui BeJUYUHbI
HanpsKeHUs BO30YX/eHHUs B iBa pa3a MeHbllle 3HayeHUsA GpyHkuuu F30.

®yuknyerd F93 MOXHO aKTUBUPOBATh//l€aKTHBUPOBATh 3alUTy OT MOTEpPU TMOJs
B0o30yxAeHus. [Ipu F93=1 3amuTa BbIKJII0OYeHa U He cpabaTbiBaeT HE3aBUCUMO OT GpaKTUYeCKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHUsI U HacTpoek F29 u F30.

3.19 Mcnosb30BaHMe KHONKYU “ABapuiiHOe OTKJIOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAINpsDKEHHEe C HarPY3KU B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yTPO30¥ KHU3HU NepCoHaIa UK IOpYer UMYyLeCTBa.
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KHomnka nMeeT QpuUKcaLuio CBOEro MoJ0XKeHHU .
[Ipy HaXaTUX 3TOU KHONKMU pa3pblBaeTcCs Liellb BCIOMOTaTeJbHOTO NUTAHUSA, IPU 3TOM
IJIaThl YIIPaBJeHUs 00eCTOYMBAIOTCSA U UMITYJIbChI yIIPaBJIeHHUs HA TUPUCTOPbI He O TCH.

3.20 YupaBJieHde LieNbl0 BO36YXKIeHUS
BbixolHOe HampsDKeHWe NUTaHUsS OOMOTKHM BO30OYXK/JeHUs1 - Heperyaupyemoe, 220 B

noCTosIHHOTO Toka. OHO popMupyeTcs MyTeM BhlNpsiMJIeHUs oHOda3Horo HanpsikeHus 220 B,
nosjaBaemoro 4yepe3 aBTomat QF1, cyMMupyemoro c BoJbTOZ06aBKOM OT TpaHcpopMaTopa. ITO
HanpsPKeHUe TMoJaeTcsd Ha OAHO(Aa3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckatesbr KM1 Bkito4aeTcsd naTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

M3MeHeHMe TOJIIPHOCTH HaNpsDKeHUs Ha O0OOMOTKe BO30YXKJeHUsl IIpU peBepce
ocyuecTBaseTcs nyckateaamu KM2-KM3, ynpaBssieMbix OT maThbl ynpaBieHusi( pesne K2).
[locnefoBaTe/IbHOCTh NepekaYeHUsa ciaeayrowmada. I[locie mosydeHHsa KOMaHAbI Ha peBepc
npeo6pasoBaTesib CHayaJla YMeHbIIaeT BbIXOJHOE HalpsiKeHUe MUTAaHUA OOMOTKU AKOpSA [0
HyJid, lajiee pa3MbIKaloTcd KOHTakTbl KM1, nociie yero nepekiwydaroTcs nyckateau KM2-KM3,
Jlajiee BKJIO4YaeTcs nyckategb KM1, a HanpshkeHUe NHUTaHUS SKOPHOM OOMOTKH HapacTaeT B
COOTBETCTBUE C CUTHAJIOM 33/jlaHus. Takoil aJiIrOpUTM 06ecrieuMBaeT HAUOOIbILIUN CPOK CIAYKObI
nyckateseid KM2-KM3, Tak Kak B 3TOM cJy4dyae pa3MblKaHHWe MHUTAHUSA LIENMU BO30OYXK/JEHUS
IPOMCXOJHUT IO CTOPOHE NTIepeMEeHHOr0 TOKa, a He IOCTOSTHHOT 0.

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

Ha nmsiate ycraHoBseHbl 8 nepekstoyaTtesert SA1-SA8, kaxbld M3 KOTOPBIX MMeeT JBa
JUBIDKKA.

Pucynok 3.3 [lnata cTabuiu3anyu CKOpoCcTH

1-i1 nBmkok SA1 3aziaeT BesinuuHy curiazna MB/o6 - 30 uau 60 cooTBeTcTBeHHO. Takue
JlMana30Hbl COOTBETCTBYIOT HauboJiee pacCIpoOCTPaHEHHbIM THIIAM TaxoreHepaTopos. Eciu g
KOHKPEeTHOI'0 THIa TaXxOreHepaTopa 3HadyeHHe OTJIMYAEeTCHd OT YKa3aHHBIX, TO BbICTABJIAETCA
Oavbkalluui Auana3oH. Hampumep, eciu TaxoreHepaTop uMeeT BeJqudyuHy 57 MB/06, To
BbICcTaBJsIeTCcsA 60 MB/06.

2-i1 iBKoK SA1 u aBa ABWXKa SAZ2 33/1al0T HOMUHAJIbHbIE 060POThI 3JEKTPOJBUTATES,
nepevyucieHHble B TabsuLe 3.4.

Tab6smua 3.4 /luanazoHbl HOMUMHAJIbHBIX 000POTOB 3JIEKTPOABUTaTE/IS

2-U 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
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BHU3 ‘ BHU3 | BHU3 | 750

OcTasbHbIE MOJIOKEHUS ABHUXXKOB 3a1d0T IIPOMEXKYTOYHBIE HEOIIpeJeJIEeHHbIE JUAIIa30HbI

[lepekntoyaTtenu SA3-SA6 3apal0T K03)PHUIIMEHT 06PAaTHOM CBSI3U MO CKOPOCTH. [|BMXKOK
nepekJioyaTessl, YCTAHOBJEHHBbIM BHU3 NpUOaB/seT COOTBETCTBYWOLMHA Ko03bdUIMeHT , a
YCTAHOBJIEHHBIA BBepX - He I[pubaBasdeT( HOJb). YcTaHOBJEHHble KO3QQPUIMEHTHI
aqrebpanyecKky CKJIaAbIBalOTCA N0 GopMyie:

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

HanpumMep, ycTaHOBJIeHHbIE BHU3 ABWXKKHU 151 KOadPuiieHToB 1, 2 U 5 Aal0OT CyMMapHbBIX
k03 duireHT o6paTHoM cBA3u Koc=1+1+2+5=09.

CoOoTBETCTBEHHO, YCTAaHOBJIEHHbIE BCe BBepX ABWKKU SA3-SA6 naroT MUHUMaibHbIM Koc =
1.

O6BbIYHO HCMOJIB3YIOTCS KO3pUIIMEeHTbl 06paTHOW cBs3u B mpejenax 2..10. [Jduasa
CTabUJ/IM3allMU BbICOKHX CKOPOCTEN TpebyeTcs MeHbLIUN KO3POULIMEHT 06paTHOU CBA3H, AJS
CTabuJM3alMd HU3KHUX CKopocTed - Oosbiunve. Koadpdpuuent Koc>10 He pekomeHayeTcs
HCII0JIb30BAaTh 6€3 HEOOXO0AUMOCTH.

[TepekntoyaTenu SA7 u SA8 BAMAIOT HAa AVMHAMHUKY MPOLECCOB YCKOPEHUS U 3aMe/JIeHUs.
Koadpouuuentsl, 3agaBaeMble SA7-SA8, cymMmupylotcsa anrebpavyecku. Yem 6oJiblie
K03$PULMEHT, TeM MeJlJIeHHee U IJIaBHee Nepexo/iHble MPOLecChl 3aMe/lJIeHUs U yCKopeHus. B
esoM Ko3dpouimeHThl, 3aAaBaeMble SA7-SA8, He3HAYUTEJbHO BJHAKT HA [AUHAMHUKY
NpOLECCOB U 6€3 OCTPOU HEOOXOAMMOCTU MOXKHO UX He MEePEKII0YaTh.

4. Tpe6GoBaHMs1 6€30MIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeMCTBYIOIMUM TpeboBaHusaM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 lna paboTbl Npeobpa3oBaTesisl UCNOJIb3YeTCs ONMAacHOe AJs KU3HU HanpshkeHue. [Ipu
YCTAaHOBKe Mpeo6pa3oBaTesisdi Ha OObEeKTe, a TaKXKe MPU YCTPaHEHUHW HEUCIPaBHOCTEH U
TEXHUYECKOM O0OCJIyKMBAaHUM HEO0O6XOJAMMO OTKJIYUTbH Npeobpas3oBaTesib U MOJKJIOYAEMbIe
YCTPOMCTBA OT CETH.

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

4.4 TlopkioyeHHe, peryJMpoOBKa M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/DKHBI  [IPOM3BOJAMUTHLCA TOJIBKO KBaJUQPULUPOBAHHBIMU ClELMaJUCTaMM, HU3yYUBLIHMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COO6JI0[AaTh
Tpe6oBaHus «[IpaBU/ TEXHUYECKOM IKCIJIyaTalMU 3JIEKTPOYCTAHOBOK MOTPeOUTeNEN» U

«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1eKTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlng 3alUThI 06CIyKMBAIOLIET0 IepcoHasia Mpeobpa3oBaTeib A0/KEH ObITh 3a3eMJIEH.
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4.7 llpeobpa3oBaTesb He MOXeT ObITb HCIOJIb30BaH KaK pas3beJUHUTE/b LeNd WU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHaja WM O00O0pyZoBaHUs, TO IpeobGpa3oBaTeslb HeO6XOAMMO MOJK/IYATh 4Yepe3
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

49 Pabora npeoGpa3oBaTesii  CONPOBOXAAETCSd  BblAejseHHMeM  Temua. /Jad
npeJoTBpallleHHs eperpeBa, BbIX0Ja U3 CTPOS U PeI0TBPalleHUs oXKapa Heo6X0UMO:

A) ycTaHaBIMBaTh Ipeo6pa3oBaTe/ib HA HETOPIOYYI0 OBEPXHOCTh;

B) HejonycTUMO yCTaHaBJMWBaTh NpeobpasoBaTesib B MJIOXO BEHTUJIMPYEMbIX MecTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
1o NepuMeTpy Npeobpa3oBaTeisl.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTB Ipeo6pa3oBaTe/ib Ha LITATHOE MeCTO U HaZleXKHO 3aKpeINuTh ero.
5.2 3azeMsinTh Npeobpa3oBaTesib B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeuyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATb BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, [IJisl Y4ero peKOMeHAYEeTCI UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTh UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

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

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;
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B)y6eauTbcs B NMPaBUJIbBHOCTU NMOJK/IOYEHUS] BHEUIHUX Lielled MUTAaHUS W YIpaBJeHHs,
3a3eMJIeHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

be3 mnojk/IOYeHHOM HarpyskM HEBO3MOXHO CZeJlaTb BBIBOJ O TMPaBUJIbHOW WU
HeNpaBUJIbHOW paboTe BbINPSMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6Gpa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHeJ v wkada J0/HKHbI KpaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTb, Ha JiUcIljee B TedyeHHe 10
CEeKyH/| [JO/DKHA OTOOPAa3sUTbCS HAANUCh TEKYLled MoJesJHd NMpeobpas3oBaTesiss U BKJIOYAIOTCS
BEHTUJIATOPbl oOXxJaxJeHUs. /[lanee Ha Juciulee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHUIO.

6.2 Ilo ymosyaHuio, mpeobpa3oBaTesib UMeeT HACTPOMKU: Mojadya KoMmaHAbl “Pabora”
OCYILeCTBJIIETC MeCTHO TyMO6JilepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM IIEpEMEHHBIM PE3UCTOPOM, PEKUM — OTPAaHUYEHUS TOKA.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBOM HArpyske peKOMeHAYeTCsl OTKJIIYHUTD 3aliUTy OT
NI0TepH N0J1s1 BO3OYXAEHUS, [J151 4ero cjeyeT YCTaHOBUTb 3HaYyeHUe pyHKuuu F93=1.

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

[Ipy 3TOM JoJKeH pa3faThCs 1eJYO0K cpabaTbiBaHUS KOHTakTopa KM1, yepes KoTopbIi
nojaetcs HanpsbkeHue 220 B Ha 06MOTKy BO30y»KJeHHUs — IPU 3TOM JaMIa, NOAK/IOYeHHas
BMECTO OOMOTKHU BO30YXJEHUs SIPKO BCHbIXUBaeT. /lajee py4yKy MepeMeHHOro pe3ucTopa OT
OJIHOTO KpalHero mnoJIoXKeHHUs [0 Apyroro. Y6eauTecb NpPU 3TOM, YTO Ha NOAKJIIOYEHHOH
Harpyske( JaMnax HaKaJMBaHWsI) WU3MEHseTCl HaNpsihKeHHe B COOTBETCTBUE C CUTHAJIIOM
3a/laHus.

6.3 llepeBesuTe pyuky TyMb6Jiepa "HanpaBieHune” B Apyroe noJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHMUJIACh NTOJIAPHOCTb HANPSXKEHUS MUTaHUS 0OMOTKHU BO30YXKAEHHUS.

6.4 Pabora c nyiaToi cTabuan3andeid CKOpoOCTH.

[lepen BxitoyeHueM TPC Heo6xofUMO y6eJUThCA B TOM, YTO NMOJKJ/IIOYEH TaxoreHepaTop.
[lofIspHOCTL MOJAKJIOYEHUSI TaxoreHepaTopa He HMMeeT 3HadyeHus, 'miawc’ U "MuUHyC”
TaxoreHepaTopa yCJ0BHBI.

YcTaHOBUTB 3HaUYeHUe GyHKIUU F17=5.

Jlanee HyXXHO ycCTaHOBUTb K03pduuueHThl aABMWKKaMKU SA1-SA8, 3azaB mnapaMeTphl
TaxoreHepaTopa, 3JeKTpoABuraTesns, Ko3QPUIMeHTbl 0O6paTHOW CBAISM M YCKOpeHUs-
3ameasieHds. [lo yMoJsiYaHUIO YCTaHOBJIEHBI KO3(QQOULUMUEHT O0OpaTHOM CBSI3M MO CKOPOCTHU
paBHbII 5 W yCcKOpeHUs-3aMeJJieHUs paBHblil 1. PekoMeHAyeTcs HauuMHATh C 3THUX
k03)PHLINEHTOB, a Jjlajiee KOPPEKTUPOBATh UX [10 Mepe MOJyYeHHOI 0 pe3yJibTaTa.

BHumanue! Ilepekitouenve [JBUKKOB SA1-SA8 pexkoMeHayeTcs MNPOU3BOAUTH MpHU
OCTAaHOBJIEHHOM JBUraTesjie, HHa4Ye B MOMEHT IIepeKJIOYeHUA [ABWKKOB MOXeT IpPOU30UTH
pe3Koe yCKOpeHMe WM 3aMejJieHHe JBurarens. OTkao4daTbh HanpsbkeHue Ha TPC paa
NepeK/0YeHus IBUXKKOB He TpebyeTcs, ,0CTaTOYHO JIUILIb YCTAHOBUTb CUTHAJI 33/laHUSA B HOJIb.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.
[IporpaMMypoBaHve H TNPOCMOTP 3HAaYEHUM YCTAaBOK OCYILECTBJSAETCA B pexHuMe

“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha Aucijiee KPaTKOBPEMEHHO MOSIBUTCS
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Hagnuch “[IlporpaMMmupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIMU:

F1 cnoco®

ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexos OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIUIO,

3HaueHHe KOTOpoHW TpebyeTcad MNPOCMOTPeTb WJIW HW3MEHMUTb,

KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUU, HalpuMep:

F1 cnocob
0 - Tymbne

ynp.
P

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJNHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.
Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa UCYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKIMHY U UX 3HAYEHHS.
[IporpamMmmupyemble QyHKIMK peobpa3oBaTesisi lepeuyuncaeHbl B Tabaule 7.1.

Ta6snna 7.1 [IporpaMmMmupyeMblie GYHKIIUU

®yH- | Hapnuces Ha OnucaHue
KIUs | MHAMKaTOpe
OmpenesisieTr crnoco6 ymnpaBjeHHs: KoMmaHZa “Pa6Gora” mojaeTcss MeCTHO HJIH
JIUCTAHIITMOHHO
3HavyeHHe Hagnuch ITosicHeHue
F1 Croco6 yrp. 0 TymG1ep KoMmaHnpa "’l?a6OTa"”HOAaETCH nepelio,aotfl PYKOSITKH
Tym6Jepa “PaboTa” B nosioxkeHue “Bka
Komanpma “PaGora” mojaeTcs myTeM 3aMbIKaHHUS
1 JUCTAHIMOHHO KjieMM 6 W 7 KJIeMMHOHW KoJyiogkd X1 1maThbl
yHpaBJIeHUs
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
F2 CUTHaJ ymp. 3HayeHue Hapgnuce [losicHeHue
0 KHOIIKH CurHaj 3aJlaHus U3MeHsIeTCa HaXKaTHeM KHOIIOK “>” U
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“«_n

<
HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HANPSIX)KEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE

Curnan 3a/laHud HU3MEHAETCA IIOBOPOTOM pPYYKH
INepeMeHHOro pe3nucTopa, pasMeleHHOro Ha HHHeBOﬁ

1 BCTP.pE3UCTOP naHeJsu. [TosioxkeHUE “Mun” COOTBETCTBYET

MUHMMaJbHOM BeJIMYMHE 3aJjlaHusd, I0JIOKeHHe

“Makc” - MaKCMMaJIbHOM BeJIMYMHe 3a/JaHu4.

CurHaJz 3aiaHyA OAAeTCA BHEIIHUM HanpshkeHueM 0-
2 0.10B

10B

CurHas 3afilaHusa nojaetcsd TOKoM ymnpasJeHus 0-20
3 0.20 MA

MA

CurHas 3aJlaHus MOJAEeTCsI TOKOM ymnpaBJeHus 4-20
4 4.20 MA

MA

CurHan 3ajaHus NOAAeTCS BHEUIHUM IepeMeHHbIM
5 BHEII. Pe3UCTOP | Pe3UCTOPOM. PexomeHzayeMoe 3HayeHue

CONpPOTUBJEHHUS 3TOro peauctopa 1..10 kOM

OnpenensieT noBeJieHUe MpeoOpa3oBaTesis MOC/Ae MPONAXKK HAINpPSHKEHUs1 CUJIOBOM CeTH
WJIM BCIIOMOTATeJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”

3HayeHHe Hagnucek [TosicneHue
Ecin mnpoBan HanpsbkeHUs JJIMJICA MeHee 2 CeK -
BBIXOJIHOE HAMpsKeHWe CKAa4KOM BO3BpalllaeTcsd Ha

0 BKJIIOYEHO NpPEeXHUU ypOBEHb.

Eciu mpoBas HampsbkeHUs1 Jnjcsad 6ojee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTHUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin npoBan HanpsbkeHUs JJIMJICA MeHee 2 CeK -
BBIXO/IHOE HAMps>KeHHWe CKAauKOM BO3BpalllaeTcs Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciv mpoBan HampsbkeHWsi Ajauwicsd 6Gojiee 2 cek -
aBTOMATHYECKUH Mepe3anycK He MPOUCXOAUT; YTOOBI
nepedtTd B pexuM “PaboTa” Hy:KHO MoJaThb KOMaHIy
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpejensieT ycaoBue cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HavyeHUe Haganuce ITosicHeHue

0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbhiBaHUE pejie TMPOUCXOJUT TMpPU I[epexojie B

1 curdHazn 'OTOB p B p » p A p pexon

F4 1-e pene pexuM “'0OTOBHOCTB
CpabaTpiBaHMe pejie MPOUCXOAWUT NPU TMepexosie B

2 curHaia PABOTA p B "p p A p pexon
pexxuM “PaboTa
CpabaTbhiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B

3 curnan ABAPUST | -PapaTh P POMEXOAUT MK [IEPEXOA
pexxuM “ABapus

BpeMsa MiaBHOTO BBIXOJA HaNps>KeHUsI Ha 3aJaHHbIM ypoBeHb. /luanma3oH 3Ha4eHUU
F11 IJIaBH. MYyCK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs mn/laBHOrO CHW)XEHUsl HAlpshHKeHHWs [0 MHUHHUMaJbHOrO 3HayeHUs. /lMama3oH
F12 | mJaBH. BBIKJIL .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuManbHOE 3HaYeHHe CUTHasla 3aZiaHud B %. /luana3oH 3HayeHU GyHKuuu ot 0% o
F15 | HmwkH.IIpegen 0 0
100%, HO He 60.1ee 3HaYeHus1 ¢yHKuuH F16. luckpetHoctb 0,5%
MaxkcruManbHOe 3HaYeHre CUrHasa 3aJaHus B %. /luanasoH 3HayeHU ¢yHKLuu ot 0% 10
F16 | Bepx.npenen o o
100%, Ho He MmeHee 3HaueHus ¢yHknuu F15. luckpetHocTb 0,5%
F17 UM OyHKIMA BKJKYAeT PEXUMbl CTAaOWUIM3AlMU WM OTPAaHUYEHUs TOKA, HaAMPSKEHUS,
P MOLIHOCTH
3HavyeHHe Hagnuce IlosicHeHue
0 OTKJI. Pe>XxrMbl OrpaHUY€eHHUs UK CTAOUIU3AIMU OTKIYEHbI
1 orpaHuyeHmue | BkJII0YEH peKUM OTpaHUYeHUs TOKa

18




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

Crabuinsauusi] | BkJlOYeH pexuM CTabUIIM3alUMU TOKA

Orpanuyenne U | BK/IIOYEH peXXUM OrpaHUYeHUs] HAanpsKeHUsI

BN

Crabuinsauusi U | BKJIIOUEH PeXUM CTaOU/IM3aLMK HAPSXKEHUsT

5 Crabuimsanusin | BKJIIOYEH peXKUM CTaOUJIN3allii CKOPOCTH

F19

H. npegen U

OnpepenseT MMHAMa/IbHOE 3Ha4eHHe HaNpshKeHUs1 Ha Harpy3Ke B peXKMMe CTabUIn3anuu
Hanpsi>keHusl. 3HayeHHe QYHKIIMU He MOXKeT NPeBbICUTh 3HayeHUue GyHKuuM F20

F20

B. npegen U

OnpezesnsieT MaKCMMaslbHOe 3HayeHUWe HaNpsDKeHUsT Ha Harpy3ske B peXume
CTabUIM3alMK HaNpsDKeHHWs. 3HaYyeHHe QYHKIUU He MOXKET ObITh MeHbllle 3HAaYeHUs
dyuknuu F19

F21

H. npegeJ |

OnpesenseT MUHMMa/JbHOE 3HaUYeHHEe TOKA B Harpyske B peXUMe CTaOW/IM3alyM{ TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22

F22

B. ipegeu |

OnpenesisieT MakCMMaJibHOe 3HAaYeHHe TOKAa B Harpy3ke B peXUMe CTAa6UJIM3alUM TOKa.
3HavyeHUe QYHKIIMH HE MOXKET MPEBBICUTh HOMUHA/IbHBINA TOK BBIIPSIMUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs yHKIuHU F21

F23

TaxoreHepaTop

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

3HayeHHe Hagnuch ITosicHeHue

COO6I_LLaET CHUCTeMe ylpaBJ€eHUA 0 Ha/JIUMYHNHU
TaxoreHepaTtopa. Ha ,ZLPICI'IIIEﬁ BbIBOAWUTCA HHAWKaALUA
O60pOTOB BaJia ABUT'ATEJIA

0 BKJIIOYEH

CoobuaeT cucreMe ymnpaBJeHUsT 006 OTCYTCTBUE
TaxoreHepaTtopa. Ha gucnsee oTcyTCTByeT UHAMKALUS
060pOTOB BaJia IBUraTe s

1 OTKJIIOYEH

F24

mV /o6

3asaet BesmunHy MB/06 TaxoreHepaTopa. JTa BeJMYMHA HCHOJb3YEeTCsS [JJisl pacdeTa
BeJIMYKMHBI 000POTOB B MUH BaJia JIBUTATeEJISl U OC/EAYIOIed ee MHAMKAIIMU Ha AUCILTIee

F25

HOM. 060POTHI

3a/laeT BeJIMYMHY HOMHHAJIbHBIX 060poTOB ABUraTess oT 50 g0 9950 06/MuH. PyHKLIUA
He BJIMSIET Ha NPOLEeCC PeryJIMPOBaHUsA CKOPOCTH; ee BeJMYMHA UCN0/Ib3YeTCs B KauecTBe
HOMUHaJ/IbHBIX 060p0TOB NHOM /1151 IIJIaThl aHAJIOTOBOTO BBIBOAA

F26

TtopMm

dynkuusa omnpejessseT BpeMs TOPMOXXEHMS 3JIeKTpoJBUraresis. /luama3oH 3HauYeHUH
dyukuuu 0..25 cekyHp c marom 1 cek

F27

UtopMm

OnpejsiesiieT BeJUYMHY HaNpsDKEHWs, MOJAaBaeMOro K OOMOTKe SKOpA BO BpeMs
TOPMOXKEHHS B OTHOCUTEJIbHBIX e/luHULaX. /luanaszon 3HaueHud pyHkuuu 0..50%

F28

InoMm g

Onpe,aemleT 3Ha4Y€HHe€ HOMHWHAJIbBHOI'O TOKa HKOpHOI‘;I 0OMOTKHU JJIEKTpoABUTraTeJid, IIPH
IMPpEBBINIEHWE KOTOPOTI'0 3allyCKA€TCA MAKCUMAJIbHO-TOKOBAA 3alJWUTA OT MMEPErpy3Ku

F29

IHoM B

OnpenesisieT 3Ha4eHWEe HOMHUHA/JILHOTO TOKa OOMOTKH BO30Y)KIEHHSI 3JIEKTPOJIBUTaTEIs],
NpU CHMXKEHUM KOTOPOTO B /BA M 0GoJiee pasa cpabaThIBaeT 3allUTa OT MOTEPH MOJIS
BO30YKJIeHUs

F30

UHoM B

Onpe,qenﬂeT 3Ha4YeHHe HOMHWHAJIBHOTO HallpAXeHud 0OMOTKH BOS6y>Kﬂ€HI/IH
3JIEKTpOoABHUTaTeJIdA, IPpU CHUXXEHHUH KOTOPOTO B IBA U 6oJiee pasa Cpa6aTbIBa(3T 3aluTa OT
IOTEepPH IoJIAd BOSGY)K,ZLBHI/IH

F92

KOHTpOJIb a3

QYHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gasz”

3HayeHHe Hagnuch [TosicHeHue

0 BKJIIOUEHAa 3alyTa BKJAYEHA

1 OTKJII0OYEeHa 3amuTa OTKJIIoYeHa

F93

3anjura Bo36.

BKJitoyaeT UM OTKJIIYAET 3dlIHUTYy OT ITIOTEPH IOJIA BO36Y)K,ZL6HI/IH

3HayeHHe Hagnuck

0 BKJI 3alyTa BKIOYEeHa

1 OTKIJI 3anuTa OTKJIIoYeHa

Fo8

3aBOo/J. HacCTp.

[TosicHeHue

3HayeHust
W3MeHseTCd

BCeX MpOrpaMMHUpPyeMblX (QYHKIUH He

Bce  mporpamMMmupyemble  QyHKIUHU
3aBO/ICKME 3HaY€eHUs1. ITU 3HAaUEHUs] paBHbI:

INIPpUHUMAKOT
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OyHKIMA 3aBo/cKoe OyHKIMA 3aBojcKoe
3Ha4YeHUe 3Ha4YeHHe

F1 0 F22 Inom g
F2 1 F23 1
F3 0 F24 60
F4 1 F25 1500
F11 5 F26 0
F12 3 F27 10%
F15 0 F28 [HOM 4
F16 100 F29 2A
F17 1 F30 220 B
F19 0 F92 0
F20 UHoM 51 F93 0
F21 0

8. UnauKanusa JaHHBIX HA JUCILIee

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

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-1 cTpoka BesMuvHa 3ajawliero curHassa, Hanpumep, Us=27%,
U3=250B, I3 =66 A.
1-a crpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE
1-s1 cTpoka BesiMunHa 3a/jaloliero curyaJsa
2-1 CTpoOKa BenyvyrHa TOKa Harpy3sku OOMOTOK $SIKOpsS U
BO30YKJeHUs], BbIXOJHble HAINpPSDKEHUsT OOMOTOK fKOpsA U
BO30YXK/JleHUs, TeMIlepaTypa pajguaTopa, Hanpumep, [a=45 A, Ua=100
B, UB=220 B, IB=3 A, Tp=45 C.
[Ilpu 3Havenuu ¢yHkyuu F23=0( TaxoreHepaTop BKJIIOUEH)
JIOMOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJMYMHA 0OOPOTOB Basa

Pa6oTa JBuraresis, HanpuMmep, n=1500 06 /MuH.
OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HavaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAaHEHUA

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

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Hapgnuce Ha IlosscHeHne
N Omuo6ku A
MHAUKATOpEe
Om?2 HeT cuoBOM ceTU! | YCTpoHCTBO He 0OHAPYKUBAET HaNpsiKEHUE CETU
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Bo3mo:KHasi npyuYnHa JencTBUs
Hanps»kenue Ha npeobpa3oBaTesb | Y6e UTbCs B NOJK/IIYEeHUHU
He MoJjaHo HalpshKeHus, NPaBUJIbHOCTH
NO/KJII0OYEHHUS

C/IMIIKOM HU3KOe HalpshkKeHHe Y6eaUThbCs, UTO HANpsHKeHUe B CeTH
6osbie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMBbl  yIpaBJeHWs  WJM [pPOBajJ  CHJOBOTO  HaNpsKEHUS
JUINTEJBLHOCThI0O  6GoJsiee  2-X  cekyHJ. JlanbHellllee TOBeJleHUE

Ow3 Hannpljl(;}]zslj-lllxlﬂ' npeo6pa3zoBaTeJis onpejeseTcsd 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMAaTHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To npeo6pa3oBaTeyib BOHJIET B peXxuM “['OTOBHOCTB” HOCJ/IE MOJAYU
koMaHgb! “Ctomn”
Temnepatypa ox/axjawulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4MHaA JencTtBus
Heucnpasen BEHTUJIATOD | Y6eAUThCA B HCIPAaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEHTUWJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHbIE
0 YKaJII03U »KaJII03U OT IBLJIU U Mycopa
w4 neperpesn!
[IpeobpasoBaTesnb pasMelleH B | YOeAUTbCS, 4YTO  TeMIlepaTypa
IJIOX0O  BEHTWJIMPYEMOM  WJIHM | OKpPY:KaloIlero BO3/yXa He
KapKOM MeCTe npesbimaer 40 C.  YcTaHOBUTH
npeo6pasoBaTesib B ApYroe MecCTO,
IPUMEHUTDb BHEIIHUH 061yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZe | [Ipo3BOHUTL BBIXOJ,
npeob6pasoBaTesis npeo6pa3oBaTesisl HAa HaJU4HUe
o7 KopoTkoe Mex(da3HOro KOpOTKOIro
m 3aMblKaHue! 3aMbIKaHUA U 3aMbIKaHHA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HauyeHue TOKa Harpysku YMeHbUIUTD BBIXOHOE
IpeBbIlIaeT HOMWHAJBHBIM TOK | Halps»KeHHe; yMEeHbUIUTb HArPy3Ky
om10 Meperpyska npeo6pasoBaTe.is UJIN Ha BaJly ABUraTe/sl, OTCTPOUTD
3JIeKTpPOJABUraTessl B TeyeHHUe | 3alUUTy JBuUrartess pyHkuuei F28
JUINTEJbHOT0 BpeMeHHU
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
Hanpsxenue WU TOK | [IpoBepuTE NPaBUJIBHOCTE YCTAaBOK
BO30YK/leHUs B JiBa pa3a MeHblle | yukiuit F29 u F30.
HeT mouist 3HauYeHUU yCTaHOBJIeHHBIX | [[poBepUTH 06MOTKY BO30OY:KAEHUSA
Om1l1l ¢yuknuamu F30 u F29 Ha 06pBIB U KOPOTKOE 3aMbIKaHHE.
BO30YK/IeHUsI

[IpoBepUTb UCTIPABHOCTH AUO/JHOTO
MOCTa, TpaHchopMaTopa U
nyckaTtesieit KM1-KM3

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaET KoMaHay “PaboTa”

Bo3MoxHasg npu4MHaA JencTBus

Komanpga “Pa6ora” He moctynaet | [[poBepUTb MOCTyIJIEHHE KOMaH/bI

Ha npeo6pa3oBaTesib pa6oTa Ha KOHTAaKTaXx KJIEeMMHHKa
yIpaBJIeHUS; yoeuThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3anporpaMMupoBaHa | [I[pocMoTpeTh 3HaYeHHe QYHKIUU

¢yHkuusa F1 - Bwi6op cnocoba | F1; npu HE06X0AUMOCTU U3MEHUTh

N0/JIa4¥ KOMaH/IbI ee 3HAYEeHHUe.
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0

Bo3mo:KHas npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOoAKJ/JIIDYEHH e

nenel ynpaBJieHUs

HeBepHO ycCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIEero CUrHasIa

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3HaYeHHe.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexxuM “Pabota”, curHas ymnpaB/ieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HencnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OoAuOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkirounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTKJoYeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe mpeobpa3oBaTesib NEPUOJUYECKU “3aBHcaeT”, JJaHHble Ha
WHJMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxHasg npu4YMHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT ApPyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

HpI/I noaadye HalpsAXeHHUudA  Ha

npeobpasoBaTejb Ha Harpyske

NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHga “Pa6ora” He mojaHa,
npeo6pa3oBaTe/ib HAXOAUTCS B pexxume “'oTOBHOCTD”

Bo3MoxHasg npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HAT'PY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHuuyeckoe ob6cayKMBaHUe MpeoOpa3oBaTeJisi IPOU3BOJUTCS He pexxe 0JHOTO pasa
B IIECTh MECSIEB U BKJIIOYAET B CEOS:

A) KOHTPOJIb KpelJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COeJJUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTeJia

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:
A) Ha3BaHuUe npeobpa3oBaTeis;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alIUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsHHbIN
ALIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUEe

13.1 llpeobpasoBaTesib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KapTOHHBIX KOpOOKaX WU
JlepeBSIHHBIX AIUKAX [PU CIeAYIOLUUX YCAOBUSIX:

A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0oYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCHUTEJIbHOM BJIAQXKHOCTH BO3/yxa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPC-KB-460-220 ....oooiieeeeee e e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T
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15 F'apaHTHIiHbIE 06s13aTE/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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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 pPa3MepPhl, MM

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

TPC-KB-460-220-125 480 516 | 546 720 680 | 194 | Boaret M10 27
TPC-KB-460-220-160 480 516 | 546 720 680 | 194 | Boatret M10 30
TPC-KB-460-220-200 480 516 | 546 720 680 | 194 | Boatet M10 33
TPC-KB-460-220-250 560 602 | 638 840 790 | 194 | Boarbr M12 37
TPC-KB-460-220-315 560 602 | 638 840 790 | 194 | Boatbr M12 42
TPC-KB-460-220-400 760 802 | 838 | 1000 950 | 222 | Boartet M12 54
TPC-KB-460-220-500 760 802 | 838 | 1000 950 | 222 | Boartet M12 60
TPC-KB-460-220-630 760 802 | 838 | 1000 950 | 222 | BoaTer M12 65
TPC-KB-460-220-800 760 802 | 838 | 1000 950 | 222 | Boatet M12 72
TPC-KB-460-220-1000 760 802 | 838 | 1000 950 | 222 | Boartet M12 78
TPC-KB-460-220-1250* 760 802 | 838 | 1300 | 1250 | 282 | BoaTel M12 88
TPC-KB-460-220-1600* 760 802 | 838 | 1300 | 1250 | 282 | BoaTel M12 96

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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