TupUucTOpHBIN PEryJSITOP CKOPOCTHU
JIBUTaTeJd IOCTOAHHOTO TOKA
TPC-KB-230-220-A

(Hanpsixkenre nuTaHus o6MoTKU sikops 0..230 B, HanpsikeHHWe NUTaHUsST 0OMOTKHU
B030yxJeHus 220 B, c BBoAHBIM aBTOMAaTOM, peBepPC KOHTAKTOPHBIH M0 1[eNHr
BO30YXK/leHUs)

PykoBoCTBO
10 3KCIJIyaTaluu




000 "3Bezna FnexktpoHuka” 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

[lepBO€ BKJIIOYEHHE..
HpOFpaMMHPOBaHHe

Bo3Mo:xHbIE HencnpaBHOCTn U cnocoﬁbl HUX YCTPAHCHHUA cosurnsescursss e sussssssssns sussnsses sasns

UHAMKanua JaHHBIX HA AUCILIEE...

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



000 "3Bezna FnexktpoHuka” 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
CKOPOCTH JBUTaTeJisl NMOCTOSTHHOTO TOKa, UMeHyeMoro aajiee mo Tekcty “TPC-KB-230-220-A”,
“nmpeobpasoBaTesib’ WU “yCTPOMCTBO”.

1. Ha3HauyeHUe

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

1.2 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 Ilpeo6pasoBaTesnb  SBJASETCS MHUKpPONPOILLECCOPHBIM IpOrpaMMHUpyeMbIM
yCTPOUCTBOM. Bce 3anporpaMMupoBaHHble I0JIb30BaTeJieM YCTaBKU XpaHATCA B
3HepProHe3aBUCUMOM MaMATH MUKPOIpOLieccopa.

1.6 YcTpoiicTBO oTOoOpakaeT Ha JAMCIJIee TeKyliue JaHHble O BeJMYMHe 3a/aloliero
CUTrHaJla, TOKe Harpy3KH, BbIXOJHOM HaNpsSKeHWH, peXuMaxXx paboTbl, 3Ha4YeHHs
IPOTrpaMMHUPYEMBIX YCTAaBOK U KOJbl OLIHGOK.

1.7 [Ilpeo6pasoBaTesb HMeeT LIHPOKUHA KOMILUIEKC 3allUT H aBTOJUArHOCTHKH,
obecreynBawIUX  HaZeXkHOe  QYHKLIUOHUPOBAHME  YCTPOMCTBA U  CBOEBpPEMEHHOE
MHPOpMHUpOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTEePUCTHUKU yCTPOMCTBA NPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepuctuku TPC-KB-230-220-A

KosinuectBo ¢as

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HalpAXeHue Heln AKopA

0..230 B, perysiupyemoe

BbIxo/1HOEe Hanpsi?KeHHUE 11eNU BO30YyKAeHUs

220 B, HeperysiupyeMoe

Hanuyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Ja

PeBepc KoHTaKTOpHBIN N0 1]eNX BO30Y K/ eHUS
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 pe3UCcTOp, KHOIKH NaHe u
yInpaBJieHUsl

Bxoz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OMm

[1y1aBHBIM NYCK M OCTAaHOB

0..25 cek

Wuaukanusa

KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 32-
CMMBOJIbHBIH, 3 cBeTOAHOAA

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

[Iporpammupyemoe pesie 220 B 5 A. BeixoaHou

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

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3alllMTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnaHue” gas JdJiIeKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIee [=1,5Iu - 20 cek, I=1,25 Iu - 60 cek, [=1,1 [u -
cCpeAHeKBaJpaTUYHOE 3HAYeHHe) 2 MUH
[Topor cpabaTbhIBaHHUS 3aLUThI OT KOPOTKOTO [>= 3y
3aMblKaHUs( aMIVIMTyAHOE 3HaYeHHe)
To4yHOCTB NOAEP>KaHUS BBIXOAHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHUsl
BpeMs cTabuin3anuy BbIXOHOTO
Halps>KeHHUS NIPU CKa4yKe HalpsKeHUs CeTH Ha 2.3 cek
10% B pexuMe cTabUIM3aL MU HaNPSKEHUS
CTeneHb 3alUILLEHHOCTH P41
OxnaxeHme [IpuHyAUTEIBHOE BCTPOEHHBIMU
BEHTUJIAITOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO3yXa

0..90% 6e3 koHJieHcaTa ( cyxoe NOMelleHHe)

H3ongauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yOpaBJASUMMU LEeNIMU

PexxuM paboThl

Jautenbubi, [1B = 100%

Cpok akcniyaTanuu

He menee 10 JieT

['apaHTuda

12 mecs1eB

st paboThl npeobpasoBaTesisi HEO6XOAMMO JiBa HanpspkeHUs. OlHO HampsKeHUe yepe3
TUPUCTOPBI KOMMYTHUPYETCS HA HAarpy3Ky — OHO Ha3blBAaeTCsl CUJIOBBIM HANpPSDKEHUEM; Jpyroe

HallpAXeHHrue HUCIIoJIb3yeTCAd [AJiAd IHTAHHUA
BCIIOMOTIaTeJIbHBIM.

CUCTEMDbI

ylpaBJieHHUd - OHO Ha3bIBAE€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.

B BHyTpu mkada pasmeniaroTcs:

A) aBTOMaTHYecku# BbikJIOYaTe b QF1 a/15 noak/I0UeHUsI CUJI0OBOU CETH;
b) knemMmHas kosoaka XT1 s noK/it04eHHUs1 0OMOTKU IKOPS;

B) ki1eMMHas kosioaka XT2 [i/is1 N0 K/II0YEHHUS L[eNH BO30YK/IeHUS;

") TupuctopHble MoAYJIH( 3 IITYKH);

) paguaTop ox/axKJeHuUs;

E) maaThl cucTeMbl yIipaBJieHUs;

7K) aBTOMaTHuYeckui Bbik/IO4YaTe b QF2;

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 KOHCTPYKTUBHOE UCIIOJIHEHUE.
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KoHCTpyKTUBHO INpeobpa3oBaTesb BBLINOJHEH B BHUJE MeTA/JJIMYECKOT0 HAaBECHOIO HJIU

HanoJsibHOro wmkada. Ha

nepefHel NaHeJd HUMEKTCA OpraHbl yNpaBJeHUs W HHJWKALUY,

nepevyucieHHble B Tab e 3.2

Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUMK Ipeobpa3oBaTeist

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

BhbIKJIt0O4YaTe b QF2

CseToguop “B”

['opuT B pexxume “PaboTa” npu HanpaB/ieHUWU BpalleHus "Brnepen”

Csetoguon “H”

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

Ceetoauon “ABapus”

[oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTop | YnpaBJ/ieHHe BbIXOJHBIM HANPSDKEHHUEM B PYYHOM peXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

Tym6sep “HanpaBiienue”

Jl11 M3MeHeHUs HaNpaBJieHUs] BpallleHUsl JBUraTesisi B Py4HOM
pexume

KHonka “IIporp”

14 BXoJla/BbIX0Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHHUs.
KHomnka “>" Jl1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUs] MPOrPaMMUPYEMOU BeJTUUUHbI
KHomnka “ABapuiiHoe [ HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJIIDYeHHE” BO3HUKHOBEHHU aBapUHWHOW CUTYaLUH.

3.4 HasHayeHUWe KJeMM KJeMMHbIX Kosonok XT1-XT2, X1, X2 u X4 npuBeJieHO B TabJIUIEe
3.3. KnemMHblie kosioaku X1, X2 v X4 pa3MeljaloTcd Ha IJ1aTe yIpaBJaeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBI

XT1 1 +Us Jisi coeHeHUs ¢ 06MOTKoM sikopsi( Beixoa “nuitoc”)

XT1 2 - Us Jnsi coennHeHus c o6MoTKo# sikops ( Beixog “MuHyc”)

XT2 1 +UB Jlnsi coenuHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)

XT? 9 - Us gﬂﬂ COE",CLI/IHeHI/IH c 06MOTKOM B030YkAeHus ( Bbixon

MUHYC")

XT3 1 Tr+ Jl14 IoAK/II0UeHUs TaxoreHepaTopa

XT3 2 Tr- J1d noAKJI0YeHUs TaxoreHepaTropa

X1 1 3B Hanpsxkenue 3 B 1 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jig nogayuv aHasorosoro curdaza 0..10 B

X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MmA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 5 AGND | O6mui Jis aHAJIOTOBOT0 CUTHaJIa YIIpaBJleHUs
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X1 6 iNg 1 moja4y CUrHaJjia JUCTAHLIMOHHOTO YIIpaBJeHUs

X1 7 GND 06muit

X2 6 B/H Jns [UCTaHLIMOHHOTO U3MEHEH U HallpaBJIeHUs BpallleHUs
JBUraTess

X2 7 GND 06muit

X4 1 HP P1 HopMa/ibHO-pa3OMKHYTbIM KOHTAKT 1-r0
IpOrpaMMHUpPyeMOro peJje

O6mui | O6IMKA KOHTAKT 1-ro mMporpaMMUpPyeMoro peJie
e 2 P1
X4 3 H3 P1 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAaKT 1-ro nporpaMMupyemMoro

3.5 Br160p cnoco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMmbJsiepa “PaboTta” B

noJioxkeHue “Bkia1” WM AUCTAHLMOHHO — MyTeM 3aMbIKaHHUs KJIeMM 6 U 7 KJIeMMHOM KoJIoKH X1
Ha IJIaTe ynpaBJIeHHs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAku X1, 03HavyaroT koMaHay “Cton”.

M3MeHeHUe HalpaBJ/ieHUs BpallleHUsI MOXXKHO OCYLUeCTBUTh  MECTHO - I[epeBO/iOM
PYyKOSITKM TyM6Jiepa "HanpaBsieHue” B nmosoxxeHus "Brepen” wau "Hazan” — uav JUCTaHIIMOHHO
NyTeM 3aMblKaHHWs/pa3MbIKaHUS KJIeMM 6 U 7 KJIeMMHOW KOJIOAKU X2.

Bbi6Op Mexay MeCTHbIM WJIM JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIeHHS OCYIIeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160op 3a/1at0111eT0 CUT'HaJIa

YnpaB/siaTb ypOBHEM BBIXOJHOIO HaNpsiXKeHUsl MpeoOpa3oBaTesisi MOXHO MECTHO HJIU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxJjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” M “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAa4YeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOrO yIOpaBJeHUs B KayeCcTBe VIPABJAKIIUX CUTHAJI0B MOTYT
NPUMEHSThCS:

A) crangapTHbIY aHasoroBbld curHai 0..10 B;

B) crangapTHbIN aHa0roBbid curiad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JIUCILJiee B MIPOLeHTaX, BOJIbTaX UK aMmIiepax, Hanpumep, U3=25%, U3=50 B, [3=30 A.

3.7 Ucnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKIOYEHUS

[loBesieHMe mnpeob6pa3oBaTesisl MOCJe MpoBajJa CUJIOBOTO MJM BCIOMOraTeJbHOIO
HanpspKeHUs  omnpejiesiseTcd  3HaueHWeM  QYHKLMM  TNOBTOpPHOro  BK/w4YeHUsa  F3,
yCTaHaBJMBAeMOro NPOrpaMMHO( CM. MyHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoan
HalpsXXKeHUd JJINJICA MeHee JBYX CeKyH/, TO BBIXOJHOe HallpsXKeHHWe CKa4yKOM BO3BpalllaeTcd Ha
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NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
npeobpasoBaTesib IEPEXOAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HaNpsDKeHUs JJIMJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaMpsKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60Jiblile BYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuCILIee
MHAMLUPYETCs coobleHre 06 ouMbke. B TakoM noJioxkeHUH Npeobpa3oBaTesib 3a0JI0KUPOBaH U
Ha Harpyske HeT HamnpsikeHUs. UToObl ero pa3bJioKMpPOBaATh, HY>KHO MojaTh koMaHAy “Crtom”,
nocJie 4yero npeo6pasoBaresib HepeizieT B pexkuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo 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 IPOrpaMMUPYEMOr0 peJie

Ha kieMMHy10 KoJs1o/iKy X4 mJiaThl ynpaBJieHUs BbIBe/[eHbl KOHTAKThI IPOTrPaMMHUPYEMOT0
pesie. B 3aBucuMocTU OT 3HaYeHUsA GyHKUUU F4( cM. NyHKT 7) peJie MOXeT O6bITb HEAaKTUBHBIM
WJIU BBITIOJIHATD QYHKIMIO CUTHAIM3ATOPa CEAYIOIINX COOBITHM:

A) [Ipeo6pasoBaTe/ib HAXOAUTCSA B pexkuMe “'0OTOBHOCTD;

b) Ilpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTta”;

B) [Ipeo6pa3oBaTesib HAXOAUTCS B pexxuMe “ABapus”.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.10 Hu>kHUY ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHus
HuwxHUNA U BepxHUHM TMpejiesibl PeryJupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJlbHOMY 3HAa4Y€HHUI0 YNPAaBJSAIIIEr0 CUrHajla. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb TPaHUIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTHUChb PEryJHUpPOBaHUE BbIXOJHOIO
HanpsDKeHUs1 B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/M yCTaHOBUTH 3HauyeHUE JJI1 HUXKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JlMarnasoHe — OT HYJIs 10 MAKCUMaJIbHOTO.

JluckpeTHOCTBb perysimpoBanus coctapset 0,1%.

3a/jlaHve 3HaYeHUW HUXKHETO Y BEPXHEro NpeJiesioB peryJaupoBaHus i ¢a3oBOro MeTo/a
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

10
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3.11 PexuM orpaHUYeHUsA TOKA

[Ipeobpa3oBaTesb MOXKeT paboTaTb B peXUMe OrpaHUYeHUs] TOKA, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QYHKIUS T03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHMUSA 3allUT OT KOPOTKOrO 3aMblKaHHWA M IHeperpyskud. OyHKuusa
BKJIIOYAEeTCA U OTKJIIOYAeTCs NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MakCMMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxuM cTabUaM3aIMU TOKA

[Ipeo6pa3oBaTesib MOXKET paboTaTb B peXXMMe CTaOUJIM3aLMU TOKA, B KOTOPOM CHUCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHM H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOOBI MOAAEPKMUBATh TOK Harpy3KH Ha 3a/laHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
Toka — 2% OT HOMHUHAJIbHOTO TOKa pEeryJsaTopa, BpeMs CTaOWJMU3allMd TOKAa NPU CKauKe
ceteBoro HamnpspkeHuss Ha 10 % - 2.3 cek. Curhasa 3aZjlaHusi OoTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMSA BKJIOYAETCA U OTKJIYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMYMHA MMHUMAJIbHOTO U MaKCUMaJIbHOTr'O TOKa 3ajiaeTcs yctaBkaMu F21 u F22( cM. nyHKT
7).

3.13 PexXyM orpaHuYeHUd HanpsaKeHud

[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPSHKEHUs, B KOTOPOM
cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOOBI BBIXOJHOE HaNpsKeHHWe Ha HarpyskKe He IMpPEeBBICUJIO 3aJlaHHOE
3HayeHUe. PyHKLUSA BK/IOYAETCA M OTKJHYaeTCs MNporpaMMupoBaHueM ycrtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOT'0 HanpsiXkeHUs 3aAaeTcs ycraBkor F20( cM. nmyHKT 7).

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

cucTeMa ymnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUEe HAa TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObI MOJJep>KUBAaThb HaNpsbKeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuIM3aLUU HanpspkeHUs1 — 2% OT HOMHMHAJIBHOTO HANpSHKEHUs CEeTH, BpeMs
CTabu/IM3alMU MpPU CKadyKe ceTeBoro HamnpsbkeHus Ha 10 % - 2.3 cek. CurHana 3ajaHus
oToOpakaeTcss B BoJibTax, HampuMep U3 = 150 B. ®DyHKUMA BKJ0OYAETCS W OTKJIOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJWMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxyM cTabuaU3aIUYU CKOPOCTH

[Ipeo6pasoBaTesib MOXKeT paboTaTb B peXHMe CTAaOU/IM3alMKM YacCTOThl BpallleHUs B
GYHKIMM 00paTHOM CBSI3M OT TaxOTeHepaTopa, YCTAHOBJIEHHOro Ha Baj JABuraress. [lis
aKTHUBAIUK 3TOr0 pekMMa Heo6XOJAMMO YCTAaHOBUTH 3HaueHue ¢yHKIUM F17 paBHoe 5 (cMm.
NYHKT 7), NOJK/JIOYUTh TaXOreHepaTop U CKOHQUTYPHUPOBATh MJIATy CTAOUJIM3ALMU CKOPOCTH(
CM. HUXKe).

3.16 TopMoxkeHUe JBUTATEA

TopMoxxeHue gBUraTessa OCyIEeCTB/AETCA NPOTUBOBK/IYEHHEM — TO eCTh IIyTeM 04U
HanpskeHUsl BO30YXKJEeHUs OTpULIATeJbHON MNOJIAPHOCTHM B TeyeHHEe HEeKOTOPOTO BPEMEHM.
BpeMs TopMoxkeHUs 3ajaeTcs ycTaBkou F26 - oT 0 g0 25 cekyH/, a BeJIMYMHA HaNpsKeHUs
TOpMOXKeHUs — ycTaBkou F27 ot 0 5o 50%.

3.17 3anuch B NaMATh 3aBOJICKUX HACTPOEK.
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[Ipeo6pazoBaTesib UMeeT cnenyaibHyo GyHkiuo FI98( cM. nyHKT 7), IpU COXpaHEHHU B
HaMsATU KOTOPOM 3Ha4YeHHsl paBHOTro 1, Bce MOJIb30BaTe/NbCKUE YCTAHOBKU CTUPAIOTCS, a HA UX
MeCTO 3alMCbIBAIOTCSA 3aBO/ICKMe 3HaYeHUsl QYHKIUH.

3.18 3amuThl

B ycTpoiicTBe peasin3oBaHbl Cleyolie BU/bl 3alUT:

A) 3amTa OT KOPOTKOI'0 3aMbIKaHHUSA — 3JIEKTPOHHAsA. JJIeKTPOHHAs 3aliyTa peaanu3yeTcs
nyTeM GbICTPOM 06pabOTKHM MHUKPOINPOLECCOPOM CHUTHAJIOB, MOCTYNAOLMX OT JATYMKOB TOKa.
[Ipy npeBbIlIeHMH MTHOBEHHOIO TOKAa 3HayeHUsA 3*|HOM NmpoucXoAuT CHATHE YNpPaBJSIOLIUX
MMIyJIbCOB C TUPUCTOPOB, a Ha JJUCILJIee 0TOOPa)KaeTCsl COOTBETCTBYIOLee COOOILeHMe.

B) 3amura OT Imeperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
pPaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HayeHwUsl. 3alliMTa yCTaHaBJIMBaeTCs NporpaMMupoBaHueM GyHKIUU F28, c noMoibio KoTopo
BBICTABJISIeTCS HOMUHAJ/IbHOE 3HaUYeHHe TOKa 3JieKTpoBuraTed. [lo ymosyaHuto 3HayeHue F28
pPaBHO HOMMHAJIbHOMY TOKYy mnpeobpa3oBatesisi( CM. IyHKT. 7) Mukponpoueccop HenpepbiBHO
u3MepseT TOK Harpys3kKu M HakKallJIUBaeT 3HaYyeHHe BpeMA-TOKOBOTO MHTerpasjia U CpaBHHUBAET
ero C yCTaBKOH, IpU NpEeBbIIIEHUH KOTOPOM CHUMaeT MMIYJIbChl YIIPaBJ€eHUsA C TUPUCTOPOB U
oToOpakaeT Ha JAMCIee coobuieHHe. Pab6oTa nmpeobpasoBaTesisi 6J0KUMpPYeTCs Ha 3 MHUHYTHI,
1ocJie 4Yero oH nepexoJuT pexxuMm “‘T'oToBHOCTB” ecsiu moJaHa koMaHaa “Ctomn”.

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

B) 3amwuTa oT neperpeBa pazuaTopa 0ob6ecrneyrBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MHUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpasoBaTesis
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPBI OXJIAXKJEHUSA U NIpeobpa3oBaTesib IepexoAuT pexxuM “'0TOBHOCTB”, eC/iv NojaHa
koMmaHga “Cromn”.

[') KOHTpOJIb HaNpsXKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCA 3JeKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“ciunanuga”. 3alyTa MOXET ObITh BKJIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHMUSA
¢yukiuu FO92( cMm. nyHKT 7).

/1) 3amuTa OT HEAONMYCTUMO HHU3KOrO IO0Jis BO30YXJeHWA. B ciydyaeT HeAOCTAaTOYHO
BbICOKOTO HAMpSDKEHUs1 WM TOKa BO30OyXKJeHUs1 MpeobOpas3oBaTesib OJIOKUpyeT mnojady
MMIyJIbCOB YNpaBJIeHUs HA TUPUCTOPBI U 0OMOTKaA siKops obecToyrBaeTcs. HacTpoiika 3aliuThl
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM ¢pyHkuu F29, F30 u F93.

@Oyuknued F29 ycraHaB/MBaeTCsl HOMUHAJIbHBIA TOK BO30OYXK/JEeHUSI 3J€KTPOJBUraTeES.
CpabaTbiBaHMe 3alUThl NPOUCXOAUT NPU PErucTpalMi BeJIMYMHBbI TOKa BO30YXKJEeHUs B JiBa
pa3a MeHblile 3HaueHus pyHKuuu F29.

®dynkuuedn F30  ycraHaBiMBaeTc  HOMHHA/JIbHOe  HalpshbKeHUMe — BO30OYXAeHHUS
asekTpojBuraTtess. CpabaTblBaHHe 3aliUMTbl NPOUCXOAUT IPU pPErucTpalydu BeJUYUHbI
HanpsKeHUs BO30YK/JeHUA B [iBa pa3a MeHble 3HadeHUs ¢yHkuuu F30.

®dynkuued F93 MoXHO aKTHBUpOBATb/[€aKTUBUPOBATh 3aLIUTy OT MOTEPU INOJS
B030yxaeHuUs1. [Ipu F93=1 3amuTa Beik/JIl0UeHa U He cpabaThiBaeT HE3aBUCUMO OT PaKTUUECKUX
BeJIMYMH TOKa U HaNpsi>KeHHs Bo30yKAeHUsI U HacTpoek F29 u F30.

3.19 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUE”

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

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

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

3.20 YupaBJieHHe LieNbl0 BO30YXKIeHUS
BbixoiHOe HampspkeHWe NUTaHUsS OOMOTKMU BO30OyXK/JeHUs1 - Heperyaupyemoe, 220 B

noctossHHOro Toka. OHo ¢popMuUpyeTcs nyTeM BbINpsMJIeHUs ofgHOodasHoro HanpsikeHus 220 B,
nosaBaemMoro yepes apromat QF2, cymmMupyemoro ¢ BoJbTO00aBKOM OT TpaHcpopMmaTopa. ITo
HanpsPKeHWe MoJaeTcs Ha OAHO(A3HbIM JUOAHBIA BbINPSIMUTENb 4epe3 mnyckaTeab KMI.
[lyckatenbr KM1 BktoYaeTcsd nmiaTou ynpasieHus( pese K3) npu nepexoie B pexxum “PaboTa”.

M3MeHeHHWe TOJIIPHOCTU HANpsDKEHUST Ha OOMOTKe BO30YXJAeHUs Ipu peBepce
ocyuecTtBaseTcs nyckateaamu KM2-KM3, ynpaBssieMbix OT maThl ynpaBieHusi( pesne K2).
[locnenoBaTebHOCTL MepekaOYeHus ciaeayomas. [locse nosydyeHuss KoMaHJbl Ha peBepc
npeo6pasoBaTesib CHayaja yMeHbIIAaeT BbIXOJHOE HaNpsiKeHHWe NHUTaHUSl OOMOTKH SIKOpS A0
HyJISl, JaJliee pa3MbIKalTCcad KOHTaKTbl KM1, nocse yero nepekstoyarorca nyckareau KM2-KM3,
Jlasiee BKJIOYaeTcs nmyckatesb KM1, a HampspkeHMe MUTAHUsS IKOPHOM OOMOTKH HapacTaeT B
COOTBETCTBUE C CUTHAJIOM 33/jlaHusl. Takoil aJiIrOpUTM 06ecrieuuBaeT HAUOOIbILIUN CPOK CIYKObI
nyckateseid KM2-KM3, Tak kKak B 3TOM cJy4dae pa3MblKaHHWe MUTAHUSA LIENMU BO30OYXK/JEHUS
NPOUCXOJUT MO CTOPOHE IEPEMEHHOT0 TOKA, a HEe MOCTOSTHHOTO.

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

Ha nsiate ycraHoBseHbl 8 nepekstodaTtesedl SA1-SA8, kaxkbld M3 KOTOPBIX MUMeET JiBa
JIBI>KKA.

Pucynok 3.3 [lnata cTabuiu3anyu CKOpoCcTH

1-i1 nBmkok SA1 3azjaeT BesinuuHy curiHana MB/o6 - 30 uau 60 cooTBeTcTBeHHO. Takue
JlMana3oHbl COOTBETCTBYIOT HauboJiee pacCIpoOCTPaHEHHbIM THIIAM TaxoreHepaTopoB. Eciu ajs
KOHKpPETHOIr'0 THUIIa TaXxOoreHepaTopa 3HaYeHHE OTJIMYAeTCsl OT YKa3aHHbIX, TO BBbICTABJSETCS
Oavkalluui Auana3oH. Hampumep, eciu TaxoreHepaTop uMeeT BeJqudyuHy 57 MB/06, To
BbICcTaBJsIeTCsA 60 MB/06.

2-i1 iBKoK SA1 u aBa ABWXKa SAZ2 33/1al0T HOMUHAJIbHbIE 0600POThI 3JIEKTPO/JBUTATEIS,
nepevyucaeHHble B Tabue 3.4.
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Tab6sauua 3.4 [luanazoHbl HOMUMHAJIbHBIX 000POTOB 3J1EKTPOABUTATEISA

2-" 1BMKOK SA1

1-% nBM>KOK SA2

2-U IBMKOK SA2

NH, 06/MUH

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

OcTaJibHbIE NIOJIOKEHUS ABHUXKOB 3a1d0OT IPOMEXKYTOYHbIE€ HEOollpeJeJIeHHbIE JUAIlla30HbI

[lepekntoyaTtenu SA3-SA6 3apal0T K03QPHUIIMEHT 06PAaTHOM CBSI3U MO CKOPOCTH. [|BMXKOK
nepekJiroyaTesisi, YCTAaHOBJEHHbIA BHU3 MNPUOABJASET COOTBETCTBYWOIIUNW K03IQPUIUEHT , a
YCTAaHOBJIEHHbIX BBepX - He npubaBiaseT( HOJb). YCTaHOBJEeHHble KO3)PHUIIMEHThI
asirebpanyecKu CKIa/ibIBalOTCs 1o Gpopmy.ie:

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

Hanpumep, ycTaHOBJIEHHble BHU3 ABWXKHU A1 K03$uLHeHTOB 1, 2 U 5 Aal0T CyMMapHbIH
k03¢ punueHT oopaTHoM cBA3nu Koc=1+1+2+5=09.

CoOTBETCTBEHHO, YCTAaHOBJIEHHbIE BCe BBePX ABWKKU SA3-SA6 naroT MUHUMMabHbIM Koc =
1.

O6BbIYHO HCNOJIB3YIOTCI KO03QOdULIMEeHThl 00paTHOM cBA3u B npegenax 2..10. [uasa
CTabuIN3alM1 BBICOKUX CKOPOCTeH TpebyeTcss MeHbIIUN Ko3pPUIIMeHT 0OpaTHOW CBA3H, AJ
CTabuIM3alMM HU3KUX CcKopocTed - OoJsbiiue. Koadpdunent Koc>10 He pekomeHayeTcs
MCI0J1b30BaTh 6€3 He06X0JMMOCTH.

[lepekstoyatenn SA7 u SA8 BAMAKT Ha AUHAMUKY MPOLLECCOB YCKOPEHUS U 3aMe/JIEHHUS.
Koadpounuenrtsl, 3agaBaemMble SA7-SA8, cymMmupyloTcsa anrebpavyecku. YeMm OGoJblile
K03 PUIUEHT, TEM MeJlJIEHHEE U IJIaBHEeE NepexoHble MPOLecChl 3aMe/IJIEHUS U YCKOpeHus. B
esoM Ko3dpouimeHThl, 3aAaBaeMble SA7-SA8, He3HAYUTEJbHO BJHAKT HA AUHAMHUKY
NPOLECCOB U 6€3 0CTPOM HEOO6XOAMMOCTH MOXKHO UX He NMePeKJIIYaTh.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBus TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl Npeobpa3oBaTesisl UCIOJIb3yeTCs ONAacHOe JJs XKU3HU HanpshxkeHue. [Ipu
yCTaHOBKe INpeobOpasoBaTessi Ha OObeKTe, a TakKKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOC/IY>KMBAaHHUM HEOOXOJUMO OTKJIYUTh Mpeobpas3oBaTesb U MOJKJIHYaeMble
YCTPOMCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb
wkada. 3anpeniaeTca UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX Cpe/iaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, 1lie104el, Maces U T. II.

4.4 Tloakiro4veHUe, peryJjUpoBKa M TeXHUYECKoe O0O6CayKMBaHUe Mpeobpa3oBaTesis

AOJIKHBbI TMPOU3BOAUTLCA TOJIBKO KBaJII/I(l)I/IL[I/IpOBaHHbIMI/I cnegquajruCTamMy, HU3YYUBIINMHU
HacTodAlee pyKOBOACTBO I10 3KCIJIyaTallkuH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

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

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

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

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

A) ycTaHaBIMBaTh NIpeo6pa3oBaTe/ib HA HETOPIOYYI0 OBEPXHOCTh;

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

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

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

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

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

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

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

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

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

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.
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6. IlepBOoe BK/IIOUEHME.

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

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

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

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

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

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

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

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

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

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

6.4 PaboTa c nmyiaToi cTabuan3anydeid CKOpoCTH.

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

YcTaHoBUTh 3HayeHUe GyHKLMU F17=5.

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

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

7. [IporpamMmMHupoOBaHue.

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

F1 cnocob ynp.

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

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB  ¢QyHKIHIO,

3HAa4YeHHue KOTOpOP’I Tp66yeTCH MMpOoCMOTpPETb HJIXK HN3MEHHUTD,

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

F1 cnoco® ynp.
0 - Tymbnep

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

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXXMHUTE€ KHOIIKY

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

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

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

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

KoManpma “Pa6ora” mojaeTca mnyTeM 3aMblKaHUSA

1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KkoJyiogku X1 1uIaThbl

ynpaBJieHUs

OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpSXKeHUEM

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

0 KHOTIKH ‘o

HaxkaTue “>” yBesinuMBaeT BbIXOJJHOE HANIpSHKEHHE

HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMIPsXKEHHE

CurHan 3aJjlaHUsl U3MEHsSeTCs MOBOPOTOM pPYYKH

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

MUHUMAJbHON  BeJMYMHE 33/laHus, [0JIOXKEeHUe

F2 CUTHaJ ymp. “ » o

Makc” — MakCHUMaJIbHOU BeJIMYHHE 33/]aHHUsl.

CurhHas 3aiaHus 0JaeTcsa BHEIIHUMM HanpshkeHueM 0-

2 0.10B

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

0 BKJIDYEHO NpeXHUU YPOBEHb.

Eciu mpoBas HamnpsbkeHUs Jinicad 6ojee 2 cek -

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

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

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

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

1 curHas 'OTOB p B p ” p A p pexon

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

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

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

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

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

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

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

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

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

BepX. npejes

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

F17

pexum

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

3HavyeHHe Hagnucek IlosicHeHue

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

orpaHuyeHue | BkutoueH PEXKUM OTPaAHUYEHHUA TOKA

Crabunusanus | BkJII0YEH peKUM CTabUJIN3alluy TOKa

BrutoueH PEXHM OT'PAHHUYECHHUA HAIPAXKEHUA

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

5 Crabunnsauusin | BkiloyeH pekuM cTabUIM3aL U CKOPOCTH

F19

H. npegen U

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

F20

B. npenena U

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

F21

H. npegeJ |

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

F22

B. ipepei |

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

F23

TaxoreHnepaTtop

qDYHKL[I/IH onpeaesdeT NOAKJIIKDYEH JIM TaX0TreHepaTop

3HavyeHUe Hagnuch ITosicHeHue

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

0 BKJIIOUEH

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

1 OTKJIIOYEH

F24

mV /o6

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

F25

HOM. 060POTHI

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

F26

Ttopm

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

F27

UtopMm

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

F28

InoMm s

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

F29

IHoM B

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

F30

UHoOM B

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

F92

KOHTpPOJIb a3

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

3HayeHHe Hagnuch ITosicHeHue

0 BKJIIOYEHa 3amuTa BKJIOYeHa

1 OTKJIOYEHAa 3a11114Ta OTKJIDYEHA

F93

3aluTa Bo30.

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

3HayeHHe Hagnuch

0

BKJI

3aLLlI/ITa BKJIIOYEHA

1

OTKJI

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

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

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

U3=250 B, I3 = 66 A.

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

2-51 CTpOKa 3HavYeHHe PYHKLMU U KpaTKoe NOosiCHEHUe

1-5 cTpoka BesimunHa 3a/jal011ero cCUrHaua

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

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

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

ABapus Koz omin6ku 1 ee Ha3BaHuUe
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs

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

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpspkenue Ha npeo6pa3oBaTesb | Y6e UTbCs B MO K/IIOYEHU U
. He NI0IaHO HalpsKeHHUd, NpaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osibiie 100 B
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHUs  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelllee TMOBeJleHUE
Om3 Hannpz(;:sgnﬂ' npeo6pa3oBaTeJis onpenaesseTcsd 3HadeHrueM ¢yHknuu F3. Ecan F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To npeobpa3oBaTesib BOHJIET B pexkuM “'0TOBHOCTB” MOC/E MOJAYU
koMaHabl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa gocturJa 80 C.
Bo3mo:KkHasi npuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpoyucTUTh BEHTUJISLIUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
[Ipeo6pa3oBaTesib pa3MellleH B | YOeUTbCAd, UTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM WU | OKpYXKalollero BO3/yxa He
YKapKOM MecCTe npeBbimaer 40 C. YcTaHOBUTH
npeo6pa3oBaTesib B APYroe MECTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/,
npeo6pa3oBaTes npeo6pa3oBaTesisl HA HAJIMUKUE
ow? KopoTkoe Mex($a3HOro KOPOTKOTO
H 3aMbiKaHUe! 3aMbIKaHUS ¥ 3aMbIKaHUSI HAa 3eMJIKO
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTH BBIXOJJHOE
NpeBbllIaeT HOMUHAJBHBIA TOK | HaNpsi’KeHUE; YMEeHbIIUTb Harpy3Ky
om0 Meperpyska npeobpa3oBaTeJist WU Ha BaJly ABUraTe/lsl, OTCTPOUTD
3JIEKTPOABUraTes sl B Te4yeHHUe | 3alIUTy JBuraress pyHkuuei F28
JJINTEJNbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
HanpsikeHnue WIn ToK | [IpoBEpUTH NPaBUJIBHOCTb YCTABOK
BO30YXK/IeHHs] B JIBa pa3a MeHblle | yHkiui F29 u F30.
HeT Houtst 3HaYeHUU yCTaHOBJIEHHBIX | [[poBEepUTh 06MOTKY BO36YKAEHUS
Om1l1 ¢yukuusamu F30 u F29 Ha 06pbIB U KOPOTKOE 3aMbIKaHUE.
BO30YXK/leHUsI

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

HeT omn6ok

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

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha Nnpeo6pa3oBaTeb

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

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

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

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0

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

MNOAKJIDYEHHE

L[enedl ynpaBJeHus

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

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

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

HeT omin6ok

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

HalpAXeHHd HET

Bo3MoXkHas NpUIUHA

JencrBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

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

Haxxata  kHomka  “ABapuiiHoe
oTKJO4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

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

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

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

HpI/I noaadye HalpsAXeHHUudA  Ha

npeobpasoBaTesb Ha Harpyske

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

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblKkaHHE BHYTPH

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

10. TexHu4ecKoe 06C/IyKUBaHUE

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

A) KOHTPOJIb KpenJieHus;

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa npeoopa3oBaTe i

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:
A) Ha3BaHuUe npeobpa3oBaTeis;
B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBka npeo6pa3oBaTesisl IPOM3BOJAUTCH B KAPTOHHYIO KOPOOKY WJIM JlepeBsIHHbIN
ALIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUEe

13.1 lpeo6pa3oBaTesib XpaHUTh B 3aKPBITHIX MOMEIEHUSX B KAPTOHHBIX KOPOOKAX HJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOCHTE/IbHAS BJAOXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3ayx B MOMEIIEHUH He JIO/DKEH COJIep’KaThb MbLIM, TAPOB KUCJIOT U I[eJIoYeH, a TaKkKe
ra3oB, BbI3bIBAIOLIHUX KOPPO3HIO.

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

13.3 TpaHcnopTupoBaHHe [ONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO0 TPaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOJAUTBCA B OTallJIMBAaeMbIX

repMeTnu3MpoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-KB-230-220-A ..o e e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaerereserseesseeensnes 1 wr.
| =00 (0] s PP PTRTRPRP 1 wr.
KUTHOUM ..t e e e e 2 T
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15 F'apaHTHIiHbIE 06513aTE/IbCTBA

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

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

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

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

e HanpepoxpanuTesn.

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

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

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

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

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MO>KHO 06PaTUThCS 10 aJipecy, YKka3aHHOMY calTe KOMINaHUuU: www.zvezda-el.ru
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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Tab6siuna b1 'abapyuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-KB-230-220-A-40 360 390 | 414 560 525 174 BoJuitel M8 19
TPC-KB-230-220-A-80 360 390 | 414 560 525 174 Bositel M8 21

TPC-KB-230-220-A-125 480 516 | 546 720 680 194 | Boatel M10 28
TPC-KB-230-220-A-160 480 516 | 546 720 680 194 | BoaTtel M10 32
TPC-KB-230-220-A-200 480 516 | 546 720 680 194 | Boatel M10 35
TPC-KB-230-220-A-250 560 602 638 | 840 790 194 | Boatel M12 40
TPC-KB-230-220-A-315 560 602 638 | 840 790 194 | BoaTtel M12 44
TPC-KB-230-220-A-400 760 802 838 | 1000 | 950 222 | Boarer M12 60
TPC-KB-230-220-A-500 760 802 838 | 1000 | 950 222 | Boarber M12 68
TPC-KB-230-220-A-630* | 760 | 802 838 | 1300 | 1250 | 282 | BoaTtel M12 82
TPC-KB-230-220-A-800* | 760 | 802 838 | 1300 | 1250 | 282 | BoaTtel M12 86
TPC-KB-230-220-A-1000* | 760 802 838 | 1300 | 1250 | 282 | Boarter M12 94
TPC-KB-230-220-A-1250 HanosbHbil mkad 1600x800x400 130
TPC-KB-230-220-A-1600 HanosibHbI# mkad 1600x800x400 140

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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