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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKOH 3KCIJIyaTalMu U 00CAY>KMBAHUS TUPUCTOPHOIO PEeryasiTopa CKOPOCTH JiBUTaTe s
NOCTOSIHHOTO TOKa, UMeHyeMoro jajee no Tekcry “TPC-PB-T-230-220", “npeo6pasoBaTesb”
WM “YCTPOUCTBO”.

1. Ha3HauyeHUe

[Ipeo6bpa3oBaTesb IpeJHa3HayeH /[l peryJMpoBaHMs YacTOThl BpalleHUs BaJja
JIBUraTesisl MOCTOSIHHOI'O TOKa NMyTeM BbINPAMJIeHUS Tpex(da3sHOro NepeMeHHOr0 HalpsKeHUs
Y peryJIMpoBaHUs ero JelCcTBYyIOLlero 3HaueHus: Ha 06MOTKe KOps U 0OMOTKe BO30yKJeHHs.
PerynupoBaHue ocyliecTBJseTCA 3a CYeT M3MEHEeHUS yrya 3aJlep>XKW OTIUpPAaHUA CHUJIOBBIX
TUPUCTOPOB.

1.2 Tllpeo6pas3oBaTesib MOXET paboTaTb B pexUMe CTabUIU3aLUKA CKOPOCTU MpPH
IO/KJ/IIOUEHHOM CHTHasle 0OpaTHOM CBA3M OT TaxoreHepartopa. [Ipy 3ToM npeobpasoBaTesb
obecleyrMBaeT CTaOUIM3ALMI0 YacTOThl BpauleHus B auanaszoHe 0,05.1,0 NH, rae NH -
HOMMHaJIbHbIE 000POTHI 3JIEKTPOJBUraTe .

[Ipy HenoAKJ/IIOUEHHOM CUTrHajle O6paTHOM CBSAI3W OT TaxoreHepaTopa yCTPONCTBO He
CTaOU/IM3UpYyeT YacTOTy BpallleHUd BaJjia JBuUraTtesnsd. B 3ToM ciy4yae Helesiecoo6pa3Ho
MCII0JIb30BaTh Mpeobpa3oBaTeJib AJ5 peryJIMpoBaHUs 4acTOThI BpalleHus B Auana3oHe oT 0 10
20% OT HOMMHA/IbHBIX 000POTOB ABUraTeJd, TaK KaKk B 3TOM JlHalla30He CKOPOCTb BpalleHHs
Oy/ZileT CUJIbHO 3aBUCETh OT KOJIe0aHUW Harpy3KU U HallpsS>KeHUs CeTH.

[Ipeo6pasoBaTesib HeJlb3s MCHOJIb30BATh JJS 3JEKTPONUTAHUS €eMKOCTHOM HarpyskH|(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSITOpHas 6aTapes M T.1.) U OPUOOPOB, COJEepKALIUX
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyZloBaHHe U T.A.). ITO MOXKET NPUBECTHU K BBIXOJY U3 CTPOsI KaK peobpa3oBaTeJis, TaK U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebHrTe b, a rapaHTUHHbIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJi yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONYCKaHUs — N0/beMHBIX KPAaHOB, JiIe6e/l0K U T.II.

[Ipeo6pa3oBaTesb NpejHasHayeH JJs yNpaBJeHUS HECJ0XXHBIMU TeXHOJOTMYeCKUMH
IpolLeccaMy, He IBJISIeTCA BbICOKOTOYHBIM U ObICTpOZeMCTBYOLMM. Hauydilee npruMeHeHue -
nojJiep>KaHue CKOPOCTU MEXaHM3MOB C PABHOMEPHOU UM He ObICTPO MEHSIOIENCS Harpy3KoH,
HanpuMep, IKCTpyep, LleHTpUyra, KOHBelep, HACOC, BEHTU/IATOP U T.I. YCTPOUCTBO MOXET He
NOJOUTHU [JJI1 MeXaHU3MOB C pe3KO IepeMeHHOM Harpy3koH, [ MPOU3BOJCTBEHHBIX
IPOLIeCCOB, TJle BaXHa ObICTpas JAWHAMMKa, TpebyeTcs TOYHAs TPAeKTOpUs pa3roHa u
TOPMOXKEHHS, a TaK e NP paboTe 3JIeKTPO/BUraTe/Isl HA HU3KUX 060pOTax.

1.3 PerysvpoBaHMe HanpsbKeHUs] HAa Harpyske OCyILeCTBJISI€TCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 TIlpeobpa3oBaTesb MOXeT MNPUMEHATbCA KaK /s PYYHOro peryJupoBaHUs
HanpsPKeHUs1 Ha Harpyske, AJisg 4ero npejHa3HayeHbl KHONKU W NepeMeHHbId pe3nucTop Ha
nepejHell mnaHesnd I1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT NPUMEHSTHCA:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;
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B) crangapTHbid curHai 4...20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KomaHy paspeuieHus i paboThl yCTPONMCTBA MOXKHO MOJATh KaK BPYYHYIO C TOMOILbIO
TyM6Jiepa Ha JIMLeBOY [TaHeJH, TaK U AUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbi6op curHana ynpaB/eHUsT W KOMaH/Jbl pa3pelleHHs OCYyllecTBJAAeTCI NyTeM
IpOrpaMMHUpPOBAHMUS.

1.5 Ilpeo6bpasoBaTesnb  sBJsAETCA MHUKPOTPOLLECCOPHBIM
YCTPONUCTBOM. Bce 3amporpaMMUpoOBaHHbIE
3HeproHe3aBUCUMOW NaMATH MUKpPOMPOLeccopa.

IporpaMMHUpyeMbIM
M0JIb30BaTeJieM YCTAaBKH XPAHATCS B

1.6 YcrpoiicTBO oTOOpakaeT Ha AuWCIJee TeKyllue JaHHble O BeJWYMHE 3a/jalollero
CUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSIKEHUH, peXuMaxX paboThbl, 3HAYEHHUS
NpOrpaMMHUPYEMbIX YCTAaBOK U KOJIbl OLIUOOK.

1.7 Tllpeo6pa3oBaTesb KMeeT IWHMPOKUNA KOMILIEKC 3allUT W aBTOAUArHOCTHUKH,
obecrneynBawIUX  HaZleXkHOe  QYHKLIUOHUPOBAHME  YCTPOMCTBA U  CBOEBpPEMEHHOE
MHPOpMHUpPOBaHUe NOTPeOUTE/ISA O BOSHUKAIOLIUX HEMCIIPABHOCTSAX U UX YIIPEX/eHHe.

2 TexHM4YeCKHe XapaKTEePUCTUKU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YyCTPONCTBA NPHUBeAEHbI B Tab uIe 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTuku TPC-PB-Tf-230-220

KosinuectBo ¢das

3

CeTb

3x380B,50TI'n

BbIXO,ELHoe HallpAXeHue Heln AKopA

0..230 B, perysiupyemoe

BbIXO,C[HOG HaIllpAXX€eHHWe LEIn B036y}Kﬂ6HI/IH

0..220 B, perynupyemoe

Hanvyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS

Ja

Hannuwue BBOJHOI'O aBTOMATHU4Y€CKOI'o
BBIKJ/IKOYATEJIA

Het

PeBepc TUpPUCTOPHBIN N0 LJeN U AKOpS
TopMoxkeHe PeBepcoM(npoTHUBOBK/IOYEHHEM) B QYHKIIUU
BpEMEeHHU
Cnoco6bl peryJIMpoBaHUs HanpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMmuHanpHbBIN TOK Npeobpas3oBaTes AJs
NUTaHUSI OOMOTKH SIKOPS

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

HoMuHanbHBIN TOK NpeobpasoBaTeis A5
NUTaHUSI 0OMOTKHU BO30OYXK/AEHUS

13,22,35,50 A

Peryvpyroumn 3jieMeHT

Tupucrtop

KoadouineHT 06paTHOM CBS3U 110 CKOPOCTHU

1..50 peryaupyeMbIi

/lMana3oH cTabUIM3UPyeEMON CKOPOCTH

0,05..1,0 Ny, rage NH — HOMUHaJIbHbIE 060POThI

HecTabu/sbHOCTb CKOPOCTH NMPU U3MEHEHUHU
Harpy3KH Ha BaJsly ajieKTpoaBuratess ot 10%
710 90% OoT HOMUHAJIbHOH

0,5-5% B 3aBMCHMOCTH OT KO3pULEeHTa
06paTHOU CBA3U

BpeMs cTabu/IM3anuy CKOPOCTH MPU CKAYKe
HaMNpsh>KeHUs1 CETH UM Harpy3ku Ha 10%

0,5 cek

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas
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CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKU aHeJU
ylnpaBJleHUs

Bxoj ynpaBsieHus1 / BXOJJHO€e COIPOTUBJIEHUE

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

[1y1aBHBIM NYCK M OCTAaHOB

0..25 cek

Nupaukanuda

KUJIKO-KPUCTA/IJINYECKUU UHAUKATOp 32-
CMMBOJIbHBIH, 3 cBeTOAMOAA

ﬂOl’IOJIHI/ITe.IIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.
BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,

“ToToBHOCTBL”

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/Ji€

3JIEKTpOHHaH 3alllUTa

3aLL[I/ITa: rneperpy3ka AJIMTe€JbHbIM TOKOM

BJIEKTpOHHaH 3alllMTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas JJieKTpOHHas
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Iu - 20 cek, 1=1,25 Iu - 60 cek, [=1,1 [u -
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE) 2 MUH
[Topor cpab6aTbiBaHUs 3aIUThI OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUeE)
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpshKeHUst
Bpems cTabu/M3alUy BBIXOJHOTO
HanpshKeHUs NPY CKayKe Hallpsi)KeHUsl CeTH Ha 2.3 cek
10% B pexkrMMe cTabUJIM3aL UK HallPSKEHUs
CTeneHb 3alUILLEHHOCTH P41
OxnaxeHme [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpy:Karwlleun cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( Cyxoe NOMeleHHe)

H3onauus

2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
YOPaBJISIOUMMHU IeNsIMU

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok 3KkcmiyaTayuu

He menee 10 JsieT

['apaHTug

12 mecs1eB

Jns paboThl npeobpasoBaTesiss HEOOXOAUMO JABa HanpspkeHUsA. OHO Hampsi>KeHUe yepe3
TUPUCTOPBI BBINPSMJISETCI U KOMMYTHUPYeTCSl Ha Harpy3Ky - OHO Ha3bIBAaeTCsl CUJIOBBIM
HanpspKeHWeM; Apyroe HalpshKeHHe UCNOJIb3yeTcs A/ MUTaHUS CUCTeMbl yIpaBJeHUs — OHO
Ha3bIBaeTCsl BCIIOMOraTeJ/bHbIM. BcrioMoraTesibHOe Hanpsi>keHUe PeKOMEH/IYeTCsl 0AaBaTh OT
JIMHUH C “4UCTBIM” MUTAHUEM, TO eCTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHHUKH CUJIBHBIX
NIoMeX, TaKhe KaK CBapo4yHble annapaThl, 3JIeKTPOJBUTraTesH U T.J,

2.2 [Ipeo6pa3oBaTe b peiHAa3HAYEH JJI5 IKCIJIyaTallMy B CIeAYIOLMX YCAOBUAX:
A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHHS Oe3 arpeCcCHBHBIX NAPOB U ra30B;
B) Temnepartypa okpyxatouero Bozayxa ot 0 go +40 C;
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B) BepxHUi1 IpeJies1 OTHOCUTEJILHOM BJIQXKHOCTH BO3/yxa He 6oJiee 90 % 6e3 KOHeHcaluu
BJIATH;

) atmMocdepHoe gaBseHue oT 84 o 106,7 klla;

) mecto pacnosioxkeHus o0 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U Y/IaPOB.

3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA

3.1 BHyTpeHHee YCTPOWCTRBO.
BHelHU# BUJ npeobpasoBaTeJis NpeAcTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu# Bu/, npeobpasoBaTeisi

C nmpaBo¥ CTOpPOHBI pa3MellleHa MaHe b yINpaBJeHUS U OpraHbl ynpaBJeHHUs NMHUTAaHUEM
0OMOTKH BO30YXK/JeHHs, mocepe/vHe HKada - MaHeJb YNpaBJeHUs W OpraHbl yIpaBJeHUs
NHMTaHUEM SKOPS.

Ha siu1ieBbIX aHe X pa3MellalTCcs 3J1eMeHThl MHAUKAIUK U yIPaBJIeHHUS:

A) cBeToauoanb! “Pabora”, "B” u "H”;

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

) Tym6siep "HanpaBsienue”

J1) *KUJKO-KPUCTA/TUYECKUN UHIUKATOP;

E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;

) py4ka BCTpoeHHOro NepeMeHHOI'0 PE3UCTOPA;

3) KHOIKa aBapUHNHOT0 OCTAaHOBA.

BHyTpH mikada pa3MenianTcs:
A) xnemmHuku XT1-XT3;

B) TupucTOpHBIE MOAYJIH;

B) paauaTopbl OXJIKAEHUS;
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[') miaTel cucTeM ynpaBJieHUS;

/1) aBTOMaTHuyeckui BbikatoyaTeand QF1;

E) aaTynku ToKa

2K) BeHTUISTOPBI OXJIaXKAEeHHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

B kavecTBe peryJjupymrouiero 3JieMEHTA B YCTPOMCTBE MCHOJIb3YIOTCA TUPHUCTOPHbIE
MOAYJIM, KaXAblM H3 KOTOPBIX COAEPXUT MO JBa TUpUCTOpa. CHJIOBOe HampsiKeHUe
noJK/A4YaeTcd K kieMMHOM Kosoake XT1. Ha siMueBod mnaHesnu pasMelleHbl 3J1€MeHThI
WHJWKALMU U yIIpaBJeHHUs. BHelllHHe MPoBo/a U KabeJsu JJisl NOAKJIIYEeHHUs HalpsHKeHUs CeTH,
Harpy3Ku W Iiened ymnpaBJieHUs] BBOASATCS B IKad Cc HWKHEM cTopoHbl. llenu ympaBJyieHUs U
CUTHaJAM3alM{d TOoJKJJIoYalTcd K KiaeMMHUMKaM X1, X2 u X4 CcOoOTBETCTBEHHO Ha IjaTax
yIpaBJieHUS.

PexxuMBbl paboTBhL
[Ipeo6pa3oBaTesib B JI060M MOMEHT HAaxOAUTCA B OJAHOM M3 PEXHUMOB pabOThl. ITH
pEeXUMBbI epevuncieHbl B Tabaule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI Mpeobpa3oBaTeJist

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxnMe MMIy/IbChl YNpaBJIeHUs] Ha CUJIOBble TUPUCTOPHI He
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO 0XMUJAaeT KoMaHJAbl “Pabora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMpPH TNOCTYIUVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3ToT pexxum [Ipeo6pasoBaTesib NEPEXOAUT NMPU HAJTUUYUK KOMaAHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsloLde
MMIYJIbChbl, HA Harpy3ke NPUCYTCTByeT HampsihkeHue. Ha uHJUKaToOpe
O0TOOpakaeTcCsl TeKyllee 3HaUeHWe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTpPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B aToT pexxum [Ipeo6Gpa3oBaTesib NEPEXOAUT MPU PETUCTPALIUU KAKOU-
JU60 aBapUHWHON CUTyaluu. MMmyJsbcbl yIpaBJeHUsT Ha CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [Ipeobpa3oBaTesib  MOXKeT
aBTOMaTUYeCcKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/J|a aBAPUUHOM CUTYal[MU U 3alPOTPaMMUPOBAHHbBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KO/, OLIMOKHY Y MOSICHSIOIAs HAAIUCh

PexxuM mnpenHasHaueH /i 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs MX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
No/auu NUTAHUA [JJI CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
OoTOOpaXkaeTcsl Ha3BaHUe TeKylleld MoJieiM TpeobpasoBaTesis).

B 9TOM pexuMe YCTPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI

“IIporpammupoBaHue”

7
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B

“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

nepBof/i CTPpOKe HWHAHWKATOpa 0T06pa}KaeTCH HOME€p " Ha3BdHHE

TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KonctpyktuBHo [Ipeo6pasoBaTesib BBINOJHEH B BHUJE MeTa/JINYeCKOTO HAaBECHOI'O WJIHU
HanoJsibHoro mkada. Ha mnepesHell naHes M MMeNOTCA OpraHbl YNpaBJeHUs U HHAWKALWH,
nepevyucaeHHble B Tabule 3.2

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY nIpeobpa3oBaTesis

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Pabora”

l'oput B pexxume “Pabota”

Csetoguop “B”

Wujukauus HanpaBJeHUs BpauleHus "Bnepen”

Csetoguon “H”

Wuaukauusa HanpaBJ/eHus BpauieHus: "Hazag”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kuakokpucraninyeckui

OToGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHMUS

MHJIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIHN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

Tym6sep “HanpaBiienue”

[l U3MeHeHUs HalpaBJeHUS BpallleHUsl JBUraTesss B PYYHOM
pexume

KHonka “IlIporp”

1 BXoJla/BbIX0Jja B PEXKUM IPOrPaMMHUPOBaHHUs

Jlis BbiOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMATb ee

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

3.4 Ha3zHayeHue KJeMM KJIeMMHbIX Kosonok XT1-XT2, X1, X4 npuBejieHOo B Tabsuie 3.3.
KiiemmHbIe koo4kU X1 ¥ X4 pa3Mel[al0TCd Ha IJ1aTe YIpaBJAeHUs.

Ta6uauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A ®a3za A nurTaroniey cetu
XT1 2 B ®a3za B nuTaronieit cetn
XT1 3 C ®a3za C nuTarolen ceTn
XT2 1 +Us Jisi coeHeHUsI ¢ 06MOTKOM sikopsi( Beixoa “mutoc”)
XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikops( Beixon “mMmunyc”)
XT3 1 +UB Jlnsi coennHeHus ¢ 06MOTKOM Bo36yxaeHus( Boixos “nuroc”)
XT3 2 -UB Jlnsi coeimHeHUsI ¢ 06MOTKOM Bo36yxaeHuUs( Boixona “Munyc”)
XT4 1 Tr+ 1 noiK/II0YeHUd TaxoreHepaTopa
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XT4 2 TI- [ noAK/I04YeHUd TaxoreHepaTopa
X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEeHUS BHEIIHET0 IepeMeHHOT0
pesucropa
X1 2 Uynp | [ling nogayu aHasiorosoro curiasa 0..10 B
X1 3 Ilynp | [lnsg noaavyu aHasoroBoro curHaja 0(4)..20 MA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBOJA BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O6uiuii A/11 aHAJIOTOBOr0 CUTHAJIA YIIPaBJIEHUS
X1 6 Ay JlJ1d mofja4y CUrHaJsia JYMCTaHI{MOHHOIO YIIpaBJIeHUs
X1 7 GND | O6mu#
X2 6 B/H [ IUCTaHIIMOHHOTO U3MEHEHMS HallpaBJIEHUs BpallleHUsl
JIBUraTess
X2 7 GND | O6mu#
X4 1 HP P1 HopmasnbHO-pa3oMKHYTbIM KOHTAKT 1-ro nporpaMMUpyeMoro
pene
O6muit | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMasnibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpyeMoro
pene
X4 4 HP P2 HopmasnbHO-pa3oMKHYTbIN KOHTAKT 2-r0 NPOrpaMMUPyEMOT0
pene
O6muit | O6IMHA KOHTAKT 2-T0 MPOTPaMMUPYEMOTO peJie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPYeEMOTro
pene
X4 7 HP P3 HopmasnbHO-pa30oMKHYTbIN KOHTAKT 3-ro NPpOrpaMMUPyEMOTro
pene
O6muit | O6IMHA KOHTAKT 3-T0 MPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 ;I;)J}ljel\’laﬂbHO-BaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHUpyeMoro

Pesie 3, pa3MellleHHOe Ha IJlaTe yNpaBJeHHUs BBIIPAMHUTEJsSI OOMOTKM BO30YKJeHus,
3a/1eMiICTBOBAHO JJ15 [10JJa4M CUTHaJIa 6JIOKUPOBKHU NIPU MOTEPHU 110J1S1 BO30OY K eHHUS.

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOKHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bky1” WM AUCTAHLIMOHHO — MyTeM 3aMbIKaHHUs KJIeMM 6 U 7 KJIeMMHOM KoJIoKH X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PYKOATKU TyMmbJjiepa B mnoJsokeHUU “OTkia” Wau
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

M3MeHeHHWe HampaBJ/ieHUS BpallleHUs MOXHO OCylleCTBUTb MECTHO - IepeBOJOM
pyKOsITKH TyMbJiepa "HanpaBsieHnue” B nosoxenus "Bnepen” wau "Hazaa” — uav JUCTaHIIMOHHO
NyTeM 3aMblKaHHUS/pa3MblKaHUsI KJIeMM 6 U 7 KJIeMMHOM KOJIOJKU X2.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUSI OCYIECTBJSETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bbi6op 3a/1a10111ero CUrHaJa
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YnpaB/asAiTb YpPOBHEM BBIXOJHOIO HaNpshKeHUs MpeobOpa3oBaTesisi MOXHO MECTHO WJIH
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYEHHE
3a/Ia1011ero CUTHaJjIa, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKH DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYeHMUSIM 33/1a01ero CUrHasia.

JI1  AMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) ctanzapTHbIM aHasoToBbIN curHai 0..10 B;

B) crangapTHbIN aHasoroBbid curia 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAI0TOBbIH 4...20 MA.

') BHeNIHUI TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

llenn ynpaBJieHUs TMOJKJKYATCA B COOTBETCTBUM CO CXeMaMH MOJKJIHOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajlaHusl oTobpakaeTcs
Ha JuCIlJIee B MPOILeHTaX OT MAaKCHMaJIbHOTO, BOJIbTAX WU aMnepax, Hanpumep Usz=70%, U3=50
B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBeseHue mnpeob6pa3oBaTesisi IMOCJe TMpoBaja CUJIOBOTO HWJM BCIOMOraTe/JbHOIO
HalpsDPKeHUs1  omnpejesisieTcl  3HadyeHHWeM  QYHKUUKM  NOBTOPHOro  BkjwuyeHuss  F3,
yCTaHaBJIMBAEMOTr0 NPOrpaMMHO( CM. MyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsKeHUs JIJIMJICS MeHee IBYX CeKyH/I, TO BbIXO/JHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YpOBeHb, ecad O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesb nepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXO/JHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle BYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYeETCs cooblieHrue 06 ounbke. B TakoM nosioxeHuu [IpeobpasoBaTesib 3a6J10KUPOBaH
Y Ha Harpyske HeT HamnpshkeHHs. YTOObI ero pa36JIOKMPOBaATh, HY»KHO MMoJaTh kKoMaHAy “Ctomn”,
nocJie yero [Ipeo6pasoBaTesib nepeifieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

10
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMOro peJie

Ha ki1eMMHy10 KoJ104KY X4 MmaThl ypaBJeHUsI BbIIPSAMUTEJSI 0OMOTKHU SIKOPS1 BbIBE/IEHbI
KOHTAKTbI IPOrpaMMHpyeMbIx pesie. B 3aBucuUMOCTH OT 3HaYeHUs GYHKIUN F4-F6( cM. NyHKT
7) pejie MOTYT ObITb HEAKTUBHBIMU WUJIM BBINOJHATH QYHKIHUIO CUTHAJM3aTOpa CAEAYIOLIUX
COOBITHI:

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

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

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

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

Pene 3, pasMellleHHOe Ha MJaTe YIpaBJieHHS] BBINPSIMUTENSI OOMOTKU BO30YX/JEHUS,
3a/1eMCTBOBAHO /Jis 0/Ja4y CUTHaJa 6JIOKUPOBKU NIPU MOTEPH M0JIS1 BO30Y K eHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[IpuMmeHeHUe (YHKUMN MJAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIOT NpPefoTBPAaTUTh
CKAUYKU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTD MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.10 Hu>KHUY ¥ BepXHUU IIpeJieJibl DeryJIUPOBaHUSA

HmxHUM U BepxXHUH Npenesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCUMaJIbHOMY 3HA4YEHHWI0 YINPaBJSAIIIEr0 CUrHa/MA. YCTAaHOBKA 3TUX 3HAYEHUU MO3BOJISET
YCTAaHOBUTb T'PaHMULbl JMalla30Ha, B KOTOPOM Oy/eT BeCTUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpsDKeHUsT B MPOIEHTAX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HAauyeHUE JJI1 HUXKHETO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To perysupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HyJis 10 MaKCHMaJIbHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.

3a/jlaHve 3HaYeHUW HUXKHET0 U BEPXHEro NpeJiesioB peryJaupoBaHus i $a3oBOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

11
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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

TopmoxkeHMe ABUraTessl OCYLIECTBJIAETCA NPOTUBOBKJIKYEHUEM — TO €CTh IIyTeM NOJAYU
HanpspKeHWs OTpPULATEeJbHOW TMOJIIPHOCTM B TedyeHUWe HEeKOTOporo BpeMeHU. Bpems
TOPMOXKeHHUs1 3ajaeTcsd ycTtaBkod F26 - ot 0 go 25 cekyHA, a BeJIMUMHA HaNpshKeHUs
TOpMOXKeHUs — ycTaBkou F27 ot 0 5o 50%.

12
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3.17 Ucnosib30BaHUe 3aUIMTHI OT OTEPYU N0JI BO30YXKeHUSd

BeinpsiMmuTesib OOMOTKM BO30yXK/JeHUSI HMeeT BO3MOXXHOCTb HACTPOWKM 3alUThl OT
NOTEPHU 10JIs1 BO3OYK/AeHUs, AJis yero npegHasHadyeHbl pyHkiuu F19, F21 u F93.

A) 3amuTa No BeJUUYMHE HaNpsKeHUs BO30YXJAeHUs. Eciu HampsikeHUMe Ha BBIXOJE
BBINPSMUTEJISI MUTAHUSI OOMOTKHU BO36YyxAeHUs1 MeHblle Ha 20% MHUHHUMaJbHOTO 3HAa4YeHHS,
ycTaHaBivMBaeMoro ¢yHknued F19, cpabaTbiBaeT peJsie Ha IJaTe YIpPaBJeHUS U CBOUM
Pa3MbIKAOIUM KOHTAKTOM OJIOKUPYET PaboTy BbINPSIMUTESI 0OMOTKHU SIKOPS;

B) 3amuTa no BeJIMYMHE TOKA BO30Yx/AeHUs. Ec/iM BIXOJHOUM TOK BBIPSIMUTEJSI MUTAHUS
00MOTKM BO30YyxJeHHUA MeHblle Ha 20%, yeM MHUHMMaJbHOe 3HA4yeHMs, yCTaHaBJIMBaeMoe
¢ynkuuen F21, cpabaThiBaeT peJsie Ha MJaTe ylpaBJeHUs U CBOUM Pa3MbIKaOIIUM KOHTAKTOM
6JI0KHMpPYyeT paboTy BbINPSIMHUTEJISI 0OMOTKH SIKOPSI;

Y BbIIpsAAMUTeNIS NUTAaHUA OOMOTKMU fIKOpA ecTb QyHKuua F93, ¢ moMouipio KOTOpou
MO’KHO OTKJIOYHUTb WU BKJIIOUYUTH 3aLUTY OT MOTEPH MoJisi Bo3oyxaeHus. [Ipu F93=1 3amuTa
OTKJIIOYEHA, BbINPSAMUTEJNb MNUTAaHUS OOMOTKHM SKOpS He peardpyeT Ha cpabaTbiBaHHE
O6JI0KMPOBOYHOTO peJie BbINPSIMUTEJISI NIUTAaHUSA 0OMOTKH BO30YK/I€HUSI.

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

[Ipeo6pasoBaTesib MMeeT cnelydaibHyo GyHKIM0 FI98( cM. MyHKT 7), NpU COXpaHEHHU B
NaMsATH KOTOPOU 3HA4YeHUs paBHOrO 1, Bce M0JIb30BaTeJbCKHMe YCTAHOBKU CTUPAKOTCH, a Ha UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS QYHKIIUM.

3.19 3amuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3a1LUT:

A) 3amyTa OT KOPOTKOIO 3aMbIKaHUSA SBJSETCA 3JeKTPOHHOM. JJIeKTpOHHas 3alluTa
peanusyeTcs NyTeM OBICTPOM 0O6PAGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAKLUX OT
JIaTYMKOB TOKa. [Ipu mpeBbllleHWH MCHOBEHHOIO TOKa 3HayeHWs 3*[HOM NPOUCXOJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLLee
COOOIIEeHHE.

B) 3amura OT Imeperpy3ku 3JeKTpOJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
pPaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHSI TOKAa HOMUHAJIbHOTO
3HayeHUsl. 3alliMTa yCTaHaB/JIMBaeTCs NporpaMMupoBaHueM GyHKIUU F28, c noMolibio KoTopon
BBICTABJIAETCA HOMHUHA/IbHOE 3HaUYeHHe TOKa 3JieKTpoBurared. [lo ymosyanuio 3HadyeHue F28
pPaBHO HOMMHAJIbHOMY TOKYy mnpeobpa3oBatesisi( CM. yHKT. 7) Mukponpoueccop HenpepbiBHO
u3MepseT TOK Harpy3kKu M HakallJIUBaeT 3Ha4yeHHe BPeMA-TOKOBOTO MHTerpaJjia U CpaBHHUBAET
ero C yCTaBKOH, IpU NpeBbIIIEHUH KOTOPOM CHUMaeT MMIYJIbChl YIIPaBJ€eHUsA C TUPUCTOPOB U
oToOpaXkaeT Ha Auciliee coobuieHue. PaboTa mpeobpasoBaTesiss 6JOKUPYyeTCcs HAa 3 MHUHYTHI,
1ocJie 4Yero oH nepexoJuT pexxuM “‘T'oToBHOCTB” ecsiu moJaHa koMaHaa “Ctomn”.

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

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
TeMmnepatypa paauatopa - 80 C. [locne cpabaTbiBaHMA 3alMThl paboTa npeobpasoBaTesis
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAATOPBI oxXJaxJeHus U [Ipeobpa3oBaTesib NepexoAUT pexxUM ‘[0TOBHOCTB”, ec/iv nojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNpsXKEHUS CUJIOBOM CEeTHU OCYILeCTB/SETCHA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).

/) 3a1uTa OT MOTEPHU MOJIsI BO3OYXK/AEHUs — CM Bblile 11 3.16.
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3.20 Mcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcal1Io CBOETO M0JI0XKEHHUS.

[Ipy HaXXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI YIIpaBJeHUsl 06eCTOYMBAIOTCA U UMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO TCA.

3.21 IlyiaTa cTabUaM3allMi CKOPOCTHU

Ha pucyHke 3.3 npejcTraB/eHa njiaTa CTabUAU3aL UK CKOPOCTH.

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

Pucynok 3.3 [lsn1aTa cTabU/IM3aIdu CKOPOCTH

1-i aBmkok SA1 3aziaeT BesiMuuHy curHasa MB/o6 - 30 uiau 60 cooTBeTcTBeHHO. Takue
JlMana3oHbl COOTBETCTBYIOT HauboJiee pacCIpoOCTPaHEHHbIM THIIAM TaxoreHepaTopoB. Eciu g
KOHKpPETHOIr'0 THUIIa TaxOoreHepaTopa 3HaYeHHE OTJIMYAeTCsl OT YKa3aHHbIX, TO BbICTABJSETCS
oamkaliini JuanasoH. Hanmpumep, eciu TaxoreHepatop HMMeeT BeJW4YuMHy 57 MB/06, To
BbIcTaBAsieTcsA 60 MB/06.

2-i1 iBkoK SA1 u aBa ABWKa SAZ2 33/1al0T HOMUHAJIbHbIE 060POThI 3JEKTPOJBUTATEIS,
nepevyuciaeHHble B Tabue 3.4.

Ta6suna 3.4 /luana3zoHbl HOMUHAJIbHBIX 060POTOB 3JIEKTPOABUTATES

2-U U0k SA1 1-1 ABMXKOK SA2 2-U ABUXOK SA2 NH, 06/MUH
BBEPX BHU3 BHU3 3000
BHU3 BBEP3 BHU3 1500
BHU3 BHM3 BBEPX 1000
BHU3 BHU3 BHU3 750

OcTasibHbIE MOJIOKEHUS ABHUXXKOB 3a1d0T IIPOMEXKYTOYHBIE HEOIIpeJeJIEeHHbIE JUAIIa30HbI

[TepekstoyaTtenu SA3-SA6 3aaal0T K03 PHUIIMEHT 06pPATHOM CBSI3U MO CKOPOCTHU. J|BHXKOK
nepekJioyaTessl, YCTAHOBJEHHbIM BHU3 NpUOaB/seT COOTBETCTBYWOLMH K03dUIMEHT , a
YCTAHOBJIEHHBIA BBepX - He I[pubaBasdeT( HOJb). YcTaHOBJEHHble KO3QQPUIMEHTHI
aqrebpanyecKky CKJIaAbIBalOTCA N0 GopMyie:

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

HanpumMmep, ycTaHOBJIeHHbIE BHU3 JBWXKKHU 151 KO3dPuiieHToB 1, 2 U 5 Aal0OT CyMMapHbIX

k03¢ duireHT o6paTHOoM cBA3u Koc=1+1+2+5=09.
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CoOoTBETCTBEHHO, YCTAaHOBJIEHHbIE BCe BBepX ABWKKU SA3-SA6 naroT MUHMMaibHbIM Koc =

O6BIYHO HCMOJIb3YIOTCS KO3QUIIMEeHTbl 06paTHOMW cBs3u B mpegenax 2..10. [Jduasa
CTabUJ/IM3allMU BbICOKHUX CKOPOCTEN TpebyeTcs MeHbLIWN KO3P(ULIMEHT 06paTHOU CBA3H, AJS
CTabuIM3alMM HU3KUX cKopocTed - 6Gosbimive. KosadpduneHt Koc>10 He pekoMeHayeTcs
MCII0JIb30BaTh 6€3 He06X0JUMOCTH.

[TepekntoyaTenu SA7 u SA8 BAMAIOT HAa AVMHAMHUKY MPOLECCOB YCKOPEHUS U 3aMe/JIeHUs.
Koadpouuuentsl, 3agaBaemMble SA7-SA8, cymMmupylotcsa anrebpauvyecku. Yem 6GoJiblie
K03$PULMEHT, TeM MeJlJIEHHee U IJIaBHee Nepexo/iHble MPOLLecChl 3aMe/lJIeHUs U yCKopeHus. B
esoM Ko3dpouimeHThl, 3aAaBaeMble SA7-SA8, He3HAYUTEJbHO BJHAKT HA AUHAMHUKY
NpOLLECCOB U 6€3 OCTPOU HEOOXOAMMOCTU MOXKHO UX He MePEeKJI0YaTh.

BaxHo! I[lnata crabunvsanuyd CKOPOCTHM BO3JAEWCTBYET TOJBKO Ha BBINIPSAMUTEND
yOpaBJieHUs Lenbl fAKOpda. IJTO HYXHO YYUTbIBAaTb MpPU peaju3alUy [JBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK IPU HeOOXOAMMOCTH CTAaOUJIM3aLMd CKOPOCTH BhbIllIe
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOppPEKTHUpYeT aBTOMAaTHYeCKU HalpshKeHHe U TOK BO36YXKJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIK OT BHELIHEro KOHTPOoJIJIepa.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 Tlpeobpa3oBaTesib COOTBETCTBYET AENCTBYIOIUM TpeboBaHUsAM “IIpaBus ycTpoicTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallUM 3JIEKTPOYCTAHOBOK
noTpebuTesei».

4.2 Jlns paboThl npeo6pa3oBaTesisl UCIOIb3YETCsl ONACHOE JJIS )KU3HU HampsikeHUe. [Ipu
yCTaHOBKe INpeobOpasoBaTessi Ha OObeKTe, a TakKe INPU YCTPaHEHUM HEUCHPaBHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUU HEOOXOAMMO OTKJIIUUTH [Ipeobpa3oBaTesib U MOJKIIOYAEMbIE
yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeniaeTcs UCNOJIb30BaHUe IPeobpas3oBaTesis B arpecCUBHBIX CpesiaX C CoJlep>KaHueM
B aTMocdepe KUCJIOT, 1ie104el, Maces U T. II.

4.4 TlopxaoueHUe, peryJyMpoBKa M TexHUYeCKoe O0OC/ay:XMBaHUe TIpeobpa3oBaTesis
JIO/LKHBI  POM3BOJAUTHCH TOJIBKO KBaJUPULUPOBAHHBIMU CHELUAJUCTAMM, HU3yYUBLIUMHU
HacCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHHYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MaCHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlns 3a1lUThl 06CayKUBatolero nepcoHasna [Ipeo6pasoBartesib J0XKeH ObITh 3a3€MJIEH.

4.7 TlpeobpasoBaTesb He MOXeT OBbITb MCIOJIb30BaH KaK pa3befUHUTENb LeNu WIU
H30JIMpYIollee YCTPOUCTBO.
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4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
nepcoHasa AU o6opyAoBaHus, To Ilpeo6pa3oBaTesib HEOO6XOJUMO MNOAK/IHOYATh Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CHCTeMOM 6e30MacHOCTH.

49 Pabora npeobGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /[ad
npejoTBpallleHUs lleperpeBa, BbIX0/a U3 CTPOs U peA0TBpallleHUs oKapa He06X0JUMO:

A) ycranaBiuBath [I[peobpa3oBaTesib Ha HETOPIOUYYI0 MOBEPXHOCTh;

B) HepgonycTHMo ycTaHaB/uBaTh [Ipeo6pa3oBaTesib B IJIOXO BEHTUJIUPYEMBIX MeCTax U
MeCTax C BbICOKOW TeMIlepaTypOr OKpY»Kalolller cpe/ibl;

B) npu ycTaHOBKe HE06X04MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 epyuMeTpy Npeobpa3oBaTeis.

5. MoHTaxx Ha 06G'beKTe.
5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib HA IITATHOE MECTO M HAJIeXKHO 3aKPENUTD €ro.
5.2 3azemsuTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

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

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

54 llenu Aaa MOJA4YM CUTHAJIOB YIpPaBJIeHUS CjeAyeT BbINOJHATb BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /i1 Y4ero peKOMEeHAYEeTCI UX KOHI[bl TIATEJbHO 3aUMCTUTDb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

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

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOMCTBY NPOU3BOAUTCA IO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IOYEHHEM HEOOXOAMMO BbINOJHUTD CAeyIOLIHe e HCTBUS:

A) mpousBecTH MOJAKJIYEHHE MO cXeMe 1, yKa3aHHOW B NPUJIOKEHUM A, NpPU 3TOM B
KavyeCcTBe TECTOBOW HArpy3KH PeKOMeH/yeTcs MOJKJIIYUTh JIaMIlbl HAKaJUBAaHUS MOIIHOCTbIO
100-150 BT;

B)y6euThcs B NPAaBUJIBHOCTH MOJKJIOUEHUS] BHEIIHUX Lieled MUTAHUS U YIpaBJeHUs,
3a3eMJIeHHs], OTCYTCTBUHU KOPOTKOI'0 3aMbIKaHUSI Ha BbIXO/IE;
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be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJieJlaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHON paboTe BbINPSMUTEJIS.

B) mnojaTh HampsikeHUe Ha Ipeo6pa3oBaTesib, IPU 3TOM BCe CBETOAMOJbI Ha NepeJHel
naHesu mkada JO0/KHbI KpaTKOBPEMEHHO 3aropeThCsl M MOracHyTb, Ha JUcilyiee B TedeHue 10
CeKyH/| [J0/bDKHa OTOOpPasUTbCA HaAIMCh TeKylled MoJesH NpeobpasoBaTesiss U BK/IOYAIOTCH
BEHTUJIATOPbl oxJaxJeHUs. /[lanee Ha Juciiee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO Npeobpa3oBaTesib FOTOB K pab0oTe U NPOrpaMMHUPOBAHHUIO.

[Ipy mepBOM BKJIIOYEHUH HA TECTOBOUM HArpyske peKOMeHAYeTCsl OTK/IYHUTD 3aliUTy OT
NOTepPU MoJsI BO3OYKAEHUs, [IJI1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro Heo6X0AMMO HakaTb KHonky "[Ip” A/ BXoAa B peXuUM NMPOrpaMMHUPOBAHUS B MOMEHT,
KOr/ja Ha AUCIJIee 0OTOGpaXkaeTcsl IPUBETCTBUE U Ha3BaHUE TEKyLeld MOJEH.

Janee Ha JUCIUIesIX BBINPSIMUTENEH OTOOpPa3UThCA HAANUCh “[OTOBHOCTH” U TeKyllee
3HaueHHe CUTrHasa 3aaanus( Hanpumep, U3=50% ).

[lepeBesuTe TymOJsiep “PaboTa” BbIIpAMUTENST MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosoxeHue “Bk1” U NPOKPYTUTE PYy4YKy IepeMeHHOro pe3UucTopa OT OJHOTO KpalHero
HOJIOXKEHUSI [0 Jpyroro. Y6eauTecb NpPU 3TOM, YTO Ha IMOJAKJIOYEHHOW Harpy3ke( Jsamme
HaKaJINBaHUs) U3MeHsIeTCH Hallps>KeHue B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUSl.

ToyHO TakXke cienyeT mnepeBecTH TymOJiep “PaboTa” BbINMPSMUTENS NMUTAHHUS OOMOTKHU
KOps B noJioxkeHUe “Bk1” ¥ MPOKPYTUTH PYyUKy IepeMeHHOro pe3ucTopa OT OJHOTO KpalHero
IOJIOXKEHUS [0 Jpyroro, yoeAuBIIWCh NPU 3TOM, UYTO Ha MOAK/IOYEHHOW Harpyske( Jamie
HaKaJINBaHUs1) U3MEHSAETCS Haps>XKeHHe B COOTBETCTBUE C CHTHAJIOM 3a/JaHUSL.

Jlanee pekoMeHAyeTCsl MOAK/IIYUTbL 3JEKTPOABUTaTeNb M YCTAHOBUTb KOPpPEKTHBIE
3HAyeHUs1 YCTAaBOK JJi 3allUTbl OT NMOTEpPU M0JA BO30YXKJeHHWS M aKTUBUPOBATb 3aLIUTY,
yctaHoBUB F93=0. [Ipu aTOM Ha Auciiee BhIIPSIMUTENSI 0OMOTKH BO30YX/I€HUsI 0TOOPA3UThCS
Haanuch “[OTOBHOCTB”, a Ha AuCIJIee BBIIPSIMUTE/S MUTAHUS OOMOTKHU SIKOPS OTOOpPa3UTCs
Hagnuch “Om 11 HeT mossi Bo30yxAeHUs!” MOCKOJIbKY Ha BBIXOJlE€ BbIIPSAMUTEJSI MUTAHUSA
0OMOTKM BO30YX/J€HUsI HET HaNpPSHKEHUsS U MO3TOMY OH OJIOKUPYET pabOTy BBINPSIMUTEJSA
NUTaHHUA OOMOTKH IKOPSI.

[lepeBesuTe TymOJsiep “PaboTa” BbIIpsAMUTENS MNUTAaHUS OOMOTKH BO30YXJAEHUS B
nosoxeHve “Bkan” M yBeJMUMBalTe BBIXOAHOe HanpsbkeHue. [IpU AOCTHMXKEHHWM BBIXOJHBIM
HanpsPKeHHWEM W TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
BBINPSIMUTEJISI NUTAHUS OOMOTKHU BO30YXJeHHUs, cpabaTbiBaeT ero pese K3 Ha mnuate
ylnpaBJieHHs, KOTOpoe pa3peliaeT paboTy BbIIPSAMUTESA NUTAaHUs OOMOTKH IKOPS; Ha AUCILIee
BBINIPSIMUTEJISI MUTAHUS OOMOTKHU SIKOPS TOXeE MOSIBJIsIeTCS HaANUCh “'0OTOBHOCTD .

6.2 IlepeBenuTte pydky TymO/epa "HanpaBsieHue” B Jpyroe noJioxkeHue. Y6eauTech NpH
3TOM, YTO U3MEHUJIACH NMOJIAPHOCTDb HANPSI?KEHUS MTUTAaHUSI 06MOTKH SIKOPSI.

6.3 PaboTa c nmyiaToi cTabuan3anydeid CKOpoCTH.

[lepen BkiatoueHueM TPC Heo6x0aUMO yOEAUTHCSI B TOM, UTO MOJKJIIOYEH TaxOreHePaTop.
[TofISpHOCTL TMOAKJIOYEHUS] TaxoreHepaTopa He HMeeT 3HadyeHus, “miawc” U "mMunHyc”
TaxoreHepaTopa yCA0BHBI.

YcTaHOBUTB 3HaUYeHUe GyHKIUU F17=5.

Jlasee HYXXHO yCTaHOBUTb KO03pduLMeHTHl ABMKKaMHU SA1-SA8, 3azaB mapaMeTphbl
TaxoreHepaTopa, 23JIeEKTpoJBUraTess, Ko3QPUIMEHTbl O0OpaTHOW CBSI3U M YCKOPEHHS-
3ameJiieHus. [lo yMoJsiyaHHIO yCTaHOBJIEHbl K03QHULHUEHT 06paTHOW CBSA3M MO CKOPOCTHU
paBHbII 5 U yCcKOpeHUs-3aMeJJieHUs paBHblil 1. PekoMeHAyeTcs HauuMHATh C 3TUX
K03 PUIUEHTOB, a jajiee KOPPEKTUPOBATD UX [10 Mepe MOJIy4eHHOTr 0 pe3yJ/ibTaTa.
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BHumanue! Ilepekitouenve [JBUKKOB SA1-SA8 pexkoMeHayeTcs MNPOU3BOAUTH MpHU
OCTAHOBJIEHHOM JBUraTeJsle, HHaye B MOMEHT IlepeKJIOUYeHNUs [BWXKOB MOXET NPOU30WUTHU
pe3Koe yCKOpeHMe WM 3aMejJieHHe pBurarens. OTkao4daTbh HanpsbkeHue Ha TPC paa
NepeK/YeHus IBUXKKOB He TpebyeTcs, ,0CTaTOYHO JIUIIb YCTAHOBUTb CUTHAJI 3a/laHUS B HOJIb.

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

[IporpaMMyUpoBaHMe M MPOCMOTP 3HAYEHUW YCTAaBOK OCYLIECTBJSIETCS B pexXuMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0oAuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu aToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[lporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCsA
Ha3BaHUe NepBOM QYHKIUU:

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 [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jl1s1 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HayeHUe (QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCHENIHOW 3amnucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajsiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus N0 GQYHKIHUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCs, HaXMHUTe KHOIKY
“ITporp.” TekCcT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NMPOCMOTPeB 3HaYeHHe QYHKLHUH, [JI Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OyHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIMM peobpa3oBaTesisi lepeuyuncaeHbl B Tabaule 7.1.

Ta6auna 7.1 [lporpaMmmMupyemMbie GyHKIIUU
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PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpe
Onpenensier crnoco6 ympaBjieHus: KoMmaHJa “‘PaGora” mnojaeTcs MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMOJIep “ » PR
TyMOJepa “PaboTa” B mosiokeHue “BKa
KoMania “PaboTa” nojiaetcs myTeM 3aMblKaHUS KJIeMM 6
1 JUCTAHIIMOHHO o
Y 7 KJ1eMMHOU KosioAku X1 MIaTkl ynpaBJeHus
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HAaNPs?)KEHUEM
3HavyeHUe Hagnucek IlosicHeHue
CurHan 3aZjlaHus U3MEHSIeTCS HaXKaTHUEM KHOMOK “>" u
“

0 KHOINIKU “ »

HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3afiaHUsi U3MEHSEeTCSI IMOBOPOTOM  PYYKH
nepeMeHHOT0 Pe3uCTOpPa, pa3MelieHHOr0 Ha JIUIeBOU

1 BCTP.pE3UCTOP | MaHEJHU. [TosoxkeHue “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. . « »
MUHHMaJIbHOU BeJIMYMHE 33JjaHus], oJoKeHUe “Makc” -
MaKCHMaJIbHOH BeJIMYMHE 33JaHHUS.
CurHasn 3a/laHusl MOJAeTCS BHEIIHUM HamnpskeHueMm 0-

2 0.10B

10 B
3 0.20 MA CurHaJi 3a/laHus nojlaeTcs ToKoM ynpaJjeHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus N0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3a/laHds TMOJAETCS BHEIIHUM IepeMeHHbIM
5 BHELL pe3ucTopoM. PekoMeHiyeMoe 3HaUYeHHe CONPOTUBJIEHUS
pe3ucTop
atoro pe3ucropa 1..10 kOm
OnpefensieT noBeAeHWe Mpeobpa3oBaTesis MOC/Ae MPONAXKKU HAIPsXKEHUSI CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HayeHHe Hagnucek [TosicHeHue
Eciyv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HANpsDKEHHWe CKAavKoM BO3BpallaeTcss Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mnpoBas HanpsbkeHWs JJjuica Gosiee 2 cek -

F3 aBT.BKJI. POUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HANpsDKEHHWe CKAavKoM BO3BpallaeTcss Ha
NpeXHUH ypOBEHb.

1 oTkJoyeHo | Eciu mpoBan HampspkeHUs JAJauicad OoJsiee 2 CeK —
aBTOMAaTHYECKUH Mepe3anycKk He MNPOUCXOAUT; YTOObI
nepedTu B pexuM “Pa6ora” HYy)XHO MOJaTh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro NporpaMMUPYyEMOro peJie.
3HayeHHe Hagnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHA CpabaTpIBaHMe peJie MPOUCXOJUT NPHU IMEPEXOJIe B PEKUM
F4 1-e pese 'OTOB “T'oToBHOCTB”
) CUTHAJ CpabaTbiBaHMe peJie MPOUCXOUT MPHU MEPEX0JIe B PEKUM
PABOTA “Pa6oTa”
3 CUTHAT CpabaTpIBaHMe peJie MPOUCXOJUT NPHU MEPEXOJIe B PEKUM
ABAPUA “ABapus”
OnpejiesisieT yca0BUe CpabaThIBaHUs 2-T0 NPOTPaMMUPYEMOTO peJie.
F5 2-e pene 3HayeHue Hapnuce [losicHeHuUe
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
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CUTHaJI CpabaTbiBaHUE peJie MPOUCXOUT MPU MEPEXOJie B PEXKUM
1 [ ”
'OTOB l'oToBHOCTB
2 CUTHaJI CpabaTbiBaHUE peJie MPOUCXOUT MPU MEPEXO/ie B PEXKUM
PABOTA “PadoTta”
3 CUTHaJ CpabGaTbIBaHME peJie TPOUCXOIUT MPH MEPEXoie B PEKUM
ABAPUA “ABapus”
OnpenensieT ycnoBue cpabaTbhiBaHUSL 3-rO0 Nporpammupyemoro pese. ToJbKo s

BBIIPSIMUTEJISI yIPaBJIeHUs1 06MOTKOU SKOpS.

3HavyeHUe Hagnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
CUTHaJ CpabaTbiBaHUE peJie MPOUCXOUT MPU MEPEXO/ie B PEXKUM
F6 3-e pene 1 « ,
'OTOB ['0TOBHOCTB
2 CUTHAaJ CpabaTpIBaHUe peJie IPOUCXOJUT NPHU MEPEXOJIe B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJie MPOUCXOUT MPU MEPEXOJe B PEXKUM
ABAPUA “ABapus”
BpeMsa mniaBHOro BbIXOJAa HANpSKeHUS Ha 3aJaHHBbIA ypoBeHb. /lMama3oH 3Ha4eHUU
F11 IJIaBH. MYyCK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsa n/1aBHOrO CHW)XXEHUS HaNpsSKeHHWs [0 MHUHMMaJbHOrO 3HayeHUd. /lMana3oH
F12 | nJaBH. BBIKJIL .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMa/bHOE 3HaYeHUe CUTHaJIa 33/jlaHus B %. [luanasoH 3HaueHuit ¢pyHKuuu ot 0% A0
F15 | HmwkH.IIpegen
100%, HO He 60.1ee 3HaYeHus1 pyHKuH F16. luckpetnoctb 0,5%
MakcumanibHOe 3HauYeHHe CMrHasa 33Zilanus B %. [luana3oH 3HavyeHud PpyHKuuu ot 0%
F16 | Bepx.npenen
110 100%, Ho He MeHee 3HaueHUus yHKUU F15. [luckpetHocts 0,5%
F17 — OyHKIMA BKJKYAeT PeXUMbl CTAaOWJIM3ALUMU WM OTPpaHUYEHUs TOKA, HAMpPSKeHUs,
MOILHOCTH
3HavyeHUe Hagnuce IlosicHeHue
0 OTKIL Pexxumbl OrpaHUYeHus WU CTabUIM3aLUU
OTKJIIQUEHDI
1 orpaHuyeHmue | BkJII0YEH peKUM OTpaHUYeHUs TOKa
2 Crabunusanus | BKJII0YEH peXXHUM CTaOUJIM3alMH TOKA
3 Orpanuuenue U BkJII0YeH pexXUM OrpaHUY€eHUs HalpshKeHUs
4 Crabuymsanusa U | BkiaodyeH pexuM cTabuan3alniy HanpsiKeHUst
5 Crabunusanuan | BkJIOYeH pexuM cTabuJInU3alMu CKOPOCTH
OnpenesisieT MHUHUMaJlbHOe 3HAaueHUE HANpPSDKEHUST Ha Harpyske B pexuMe
F19 H.mpefen U | cTabuausanuu HanpspkeHUs. 3HadeHWe (QYHKLUMM HE MOXEeT MPEeBbICUTb 3HAYEeHHE
dyuknuu F20
OnpenesisieT MaKCcMMa/ibHOe 3HayeHUe HaNpsSDHKeHWsT Ha Harpyske B pexuMme
F20 B.pefien U | cTabuinsanuu HanpskeHUsA. 3HadeHUe QYHKIUM He MOXeT ObITh MeHblle 3HauyeHUs
dyuknuu F19
F21 u. npegen | OnpefensieT MUHMMa/IbHOE 3HAYEHHWE TOKA B Harpy3ke B peXXHMMe CTAOHUJIM3ALUU TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22
OnpenenisieT MakCUMaJIbHOE 3HAaUeHUE TOKA B Harpyske B peXXUMe CTabuaM3aliu TOKa.
F22 B. ipejien | 3HaueHue (QYHKIMU He MOXET MPEBBICUTh HOMHHAJbHBLIA TOK BBINPSIMUTEJSIA U He
MOXKET OBbITh MeHbIlle 3HaYeHHs1 pyHKuuH F21
OyHKIMA omnpefesseT MNOAKANYEH JHU TaxoreHepaTop. TOJbKO [JJif BbIIPSAMUTEA
ynpaBJieHUs1 00MOTKOU SIKOPsl.
3HayeHHe Hagnuch ITosicHeHue
CoobuiaeTr cucTteMe yhOpaBjeHUs O  HaJUYUHU
F23 | Taxorenepartop | 0 BKJIIOYEH TaxoreHepartopa. Ha gucnieil BBIBOAUTCS UHAUKALUA
0060pOTOB BaJa IBUTraTes
CoobiaeT cucreMe ymnpaBjieHUsT 006 OTCYTCTBUE
1 OTKJIIOYEH TaxoreHepartopa. Ha JUCIiee OTCYTCTBYeT
MHAMKaLKs 060pOTOB BaJla BUTATeEs
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3asiaeT BesmuyrnHy MB/06 TaxoreHepatopa. 3Ta BeJMYUHA UCIOJb3YeTCA [ pacyeTa
F24 mV /06 BEJIMYHMHBI 060POTOB B MUH BaJia JIBUrATeEJIsS U MOCTEYIOIEeN ee MHANKAIUU Ha TUCILIEE.
ToJs1bKO AJ151 BBINPSIMUTEJISI YIPaBJAeHHs1 06MOTKOM IKOPS.
3a/iaeT BeJIMYMHY HOMHUHA/IbHBIX 060poTOB ABuraTtess oT 50 70 9950 06/MuH. PyHKIMA
F25 | HOM. 060pOTHI | He BJMSET HA MPOLECC PETyJIUPOBAHUS CKOPOCTH; €€ BeJIMUMHA UCIOJIb3yEeTCS B KAUeCTBE
HOMMHAJIbHBIX 060p0TOB NHOM /111 JIaThl aHAJIOTOBOI'0 BHIBO/IA
F26 Tropm OyHKIUA omNpesiesiieT BpeMs TOPMOMXeHHUs 3JieKTpojaBuraresid. JluanasoH 3HAaYeHUH
éyuknuum 0..25 cekyHp ¢ marom 1 cek
F27 Uropwm OnpefensieT BeJUYUHY HaNpPsDKEHHUs], IOJAaBAeMOTO0 K OOMOTKe SKOpsi BO BpeMs
TOPMOXKEHHS B OTHOCUTEJIbHBIX eInHUIaxX. /luana3oH 3HayeHud pyHkiuu 0..50%
F28 lHoM 5 OnpejiesisieT 3Ha4eHNE HOMUHAIBLHOI'O TOKA IKOPHOW 06MOTKH 3JIEKTPOJBUTATEJIA, IPU
npeBbILIIEHHE KOTOPOT0 3ayCKAeTCsl MAKCUMAaJIbHO-TOKOBAsI 3alIMTa OT Neperpy3ku
OyHKIMA BKJIOYAeT WIM OTKJ/YaeT KOHTPOJIb OTCYTCTBUSA WM “caunaHus ¢as”.
TosibKO /11 BRINPSIMUTEJIS YIPaBJieHUs: 06MOTKOM IKOPs.
F92 | kouTposb pa3 | 3Hayenue | Hapgmuce [losicHeHue
0 BKJIIOUYEHA 3almuTa BKJIKYEHA
1 OTKJIFDYEHa 3auiuTa OTK/AKYEeHa
Bk/ifo4aeT WM OTKJ/AKYAET 3al[dTy OT MNOTepH TMoJs Bo30YyxJeHHUs. TOJbKO AJs
BBINPSIMUTEJIS yIPaBJIeHUs: 06MOTKOU AKOps.
F93 | 3amura Bo36. | 3HayeHHUe Hagnuch
0 BKJI 3anuTa BKAKYEeHa
1 OTKJI 3auiyTa OTK/AKYeHa
[losgcHenue
3HaueHUs BCeX MNPOTPAaMMUPYEMbIX QYHKIUHA He
U3MeHseTCs
Bce nmnporpammupyemble  QYHKOIUHM  NPUHHUMAIOT
3aBOJICKME 3HAYEHUS. ITH 3HAYEHUS PABHBI:
OyHKIMA 3aBojickoe dyukius | 3aBojickoe
3HaueHHue 3HaueHHUe
F1 0 F20 UHomMm
F98 | 3aBoj. HacTp. F2 1 F21 0
F3 0 F22 IHOM
F4 1 F23 1
F5 F19 F24 60
F6 3 F25 1500
F11 5 F26 0
F12 3 F27 10%
F15 0 F28 IHOM
F16 100 F92 0
F17 1 F93 0
F19 0
8. UHaMKanus JAHHBIX HA AMCILIee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununHa 3ajaroujero curHaja, Hamnpumep, Usz=50%,
U3=40 B, [3=66 A.
[IporpaMmMupoBaHue | 1-g ctpoka Koa yHKIMK M ee cOKpallleHHOe Ha3BaHHWe, HANpUMeD,
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F2 - curHas ynp.

2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-51 cTpoka BesiMunHa 3a/jatoliero curyaJja

2-1 cTpoka BesmyMHa TOKa Harpy3kKd U BbIXOJHOTO HaNpsDKEHHS,
TeMIepaTypy paguaropa, Hanpumep, [=45 A, U=100 B, Tp=45 C.

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

OToGpakaeMble Ha JAuCIlJiee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

KoJ olIMO6KU 1 ee Ha3BaHUeE

PaboTa

ABapus

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGBI UX YCTPAaHEHUA
Bo3MokHble HeMCIIPaBHOCTH U CIOCOOBI UX YCTPaHeHUs IpUBeleHbl B TabsuLe 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenue Ha [Ipeo6pa3oBaTesnb | Y6equTbcst B MOJK/IIOYEHU U
Om?2 HeT CUJIOBOM ceTu! | He MoJAaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
MO JIKJIYEHUS
CJIMIIKOM HU3KO0e HalpshKeHue M3MepUTh ceTeBOEe HaNpsKEHHUE
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBaJ HANPSKEHUS MUTAHUS
CUCTEMbl  yNOpaBJieHHs WJM  MpoOBajJ  CWIOBOTO  HamNpsHKEHUA
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. /[lanbHelllllee TMoBeJieHUE
Ow3 Hal'Iprﬂ(;l]z:::I/IH' npeo6pa3oBaTeJis onpejeseTcs 3HaueHueM ¢yHkuuu F3. Ecau F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To [Ipeo6pa3oBaTesib BOi/ieT B pexkuM “'0OTOBHOCTB” IOC/IE MOJAAYU
koMaHgb! “Ctomn”
Temnepatypa oxsaxjawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4YMHaA JencTBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIIMOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
[Ipeo6pazoBaTesb pa3MelnieH B | YoeOAUTbCS, UYTO  TeMIlepaTypa
IJIOXO  BEHTWJIHPYEMOM  WJM | OKpYXKaloLlero BO3/yxa He
»KapKOM MeCTe npesbimaer 40 C. YcTaHOBUTH
[Ipeobpa3oBaTesib B APYyTroe MECTO,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
KopoTkoe KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BBIXO/,
Om?7 | npeob6pa3oBaTelist npeob6pa3oBaTe/isi Ha HATUYUe
3aMblKaHue!
Mex$a3HOro KOPOTKOTo
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3aMblIKaHHA U 3dMBbIKaHHA HA 3€MJIIO

C60# HacTpoek cpabaTbiBaHUs K3

CBsA3aThCsA C IMPOU3BOJUTEJIEM

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

3HayeHUe TOKa HarpysKu
I[IpeBbIlIaeT HOMHWHAJbHBIM TOK

YMeHbIINTD BBIXOJIHOE
HalpdXeHHue; YyBeJINYUTb

Om10 [leperpyska npeobpasoBaTesisl B  TeyeHUe CONPOTHBJIEHUE HArPY3KHU
JUINTEJbHOT0 BpeMeHHU
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
[loBpexaeHnue neney | [IpoBepuThs UCIPaBHOCTD Lieneil
HeT mous BO30YK/IeHUsI BO30YKJIeHUsI
Om11l BO3GYNICHHA HeBepHoe nporpaMMupoBaHue | OTKOPPEKTUPOBATh 3HAYEeHUs
HacTpoeK GyHKL MY, 0TBeYaloluX 3a 3Ty

3amuty - F93,F19 u F21

HeT omin60ok

[Ipeo6Gpa3oBaTe/ib He BOCIIPUHUMAaeT KoMaHay “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha [Ipeo6pasoBaresb

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

HeBepHo 3anmporpaMMHpoBaHa
¢yuknua F1 - BweIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0

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

MNOAKJIIDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jalolero CUrHazia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOI0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIIPaBHOCTb

HeT omin60ok

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

HalpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoxHasA npu4YMHaA JencTtBus
He n1nopgaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaJIHW4YUe HaNpSKEeHUs
220 B Ha koHTaKTax aBToMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OT)KaTb KHOIKY
oTKJoYeHue”

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTte [IpeobpaszoBaTesib NMepUOAUYECKHA ‘3aBUCAeT’, JaHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoXkHas NpUIUHaA

JencrBusa
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BcroMmorartesibHoe nutanue | [IpoBepbTe ocuusorpadpom
COJIEPXKUT MHOTO noMex; | HAIMYMe TIOMEX U TMPOBAJOB B
NepUoJUYECK B HEM BO3HHUKAKT | BCIOMOTaTEJIbHOM HanpsKeHUU.
POBAJIBI HanpsbkeHus | [logaTh BcmoMorartesibHOE MUTaHUE
BCJIe/ICTBHE BKJIIOYEHHSI JPYroro | OT JAPyrou JIMHUU

o6opyaoBaHus (

3JIEKTPOABUraTesied, CBAPOYHBIX

annapaToB)

BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

[Ilpu mnojave HanpsokeHUs Ha [Ipeo6GpasoBaTesib Ha  Harpyske
NPUCYTCTBYET HaNpshbKeHWe, XOTsA KoMaHza “Pa6ora” He 1mojaHa,

[Ipeo6Gpa3oBaTe/ib HAXOAUTCS B pexxuMe “'oToOBHOCTD”

Bo3MoxKHasg npu4MHaA JencTBus
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
TUPUCTOPA
HeBepHoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHru4ecKoe 06CIyKUBaHUE

10.1 TexHuueckoe obcayKMBaHUe Ipeobpa3oBaTesisi IPOU3BOAUTCS HE pexke OJHOr0 pasa

B IIeCTb MeCsLeB U BK/IOYaeT B Ceb:
A) KOHTpPOJIb KpemnJieHus;

B) KOHTPOJIb 3JIEKTPUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHGHHﬁ;

B) yaasieHue NbLIK U TPS3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXKHUMA.

11 MapkupoBKa npeoopa3soBaTe i

11.1 Ha kaxxbp1¥ npeo6pa3oBaTesib HAHOCATCA:

A) Ha3BaHUe Mpeobpa3oBaTeJis;

B) o603HaueHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3aLMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa nnpeo6pa3oBaTeJis

12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JepeBsIHHbIN

AIIUK.

13 TpaHcnmopTHpOBaHMe U XpaHEeHUE

13.1 IIpeo6pa3oBaTesib XpaHUTh B 3aKPbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKaX U1

JlepeBAHHBIX AIMKAX [IPU CIeAYIOLUX YCA0BUAX:
A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20...+55 C;

B) oTHOcHUTe/IbHAs BJAAXKHOCTb Bo3ayxa He 6oJsiee 80 % npu TemnepaTtype 35 C.
Bo3yx B OMeleHHUH He J0J/DKEeH COJEepKaTh IMbLIM, MAapOB KUCIOT U IeJIoUel, a Takxke

ra3oB, BbI3bIBAOIIIHUX KOPPO3HIO.
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13.2 [Ipeo6pasoBaTe/ib B yIaKOBKe TPAHCIIOPTUPOBATH NpU TeMnepaType oT -25 1o +55 C
Y OTHOCHUTEJIbHOM BJIQXKHOCTH BO3/yxa He 6oJee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTupoBaHHe [JONyCKaeTCd BCeMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOAUTBCA B OTallJIMBAaeMbIX

repMeTnu3npoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPC-PB-TA-230-220.....ccccerer e e 1wt

PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| =00 (0] s PP PTRTRPRP 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUEe TapaHTUWHOrO CpoKa MpHU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPAHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 0053yeTCs OCYLeCTBUTD ero 6ecnjaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX TIOBPEXJEeHUAX YCTPOUCTBA 10 BUHE IOTPEOUTEA.

e Ha npegoxpanurenu.

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

e B ciydyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoOLHOCTU 3Hepruu coryacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIOBITAJIU yJapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

15.4 PeMOHT M cepBUC, B TOM 4HCJe TapaHTUHHBIM OCYyLeCTBJIAeTCI Ha NpeJIpUATHH
WU3TrOTOBUTEJIA.

15.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 06paTUTBCA N0 aJipecy, yKa3aHHOMY caliTe KOMIaHuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
TPC-PB-TA-230-220
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PrucyHok Al CxeMa noJK/I0O4YEHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbI
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Tab6siuna b1 'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPC-PB-TA-230-220-40 560 | 602 | 638 | 840 790 | 194 | Boatet M12 39
TPC-PB-TA-230-220-80 560 | 602 | 638 | 840 790 | 194 | boatet M12 42

TPC-PB-TA-230-220-125 560 | 602 | 638 | 840 790 | 194 | boatet M12 45
TPC-PB-TA-230-220-160 760 | 802 | 838 | 1000 | 950 | 222 | Boatbl M12 54
TPC-PB-TA-230-220-200 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 58
TPC-PB-TA-230-220-250 760 | 802 | 838 | 1000 | 950 | 222 | Boatbl M12 64
TPC-PB-Tf-230-220-315 760 | 802 | 838 | 1000 | 950 | 222 | Boatbl M12 68
TPC-PB-TA-230-220-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 72
TPC-PB-TA-230-220-500 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 75
TPC-PB-TA-230-220-630 760 | 802 | 838 | 1000 | 950 | 222 | Boatbl M12 90
TPC-PB-TA-230-220-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTtsl M12 96
TPC-PB-TA-230-220-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbl M12 105
TPC-PB-T{-230-220-1250 [lIkad HanmoabHbIN 1600x800x400 130
TPC-PB-TA-230-220-1600 [llkad HanmoabHbIN 1600x800x400 140

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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