TupruCcTOPHBIN PETYASITOP CKOPOCTH
IBUraTeJsIs IOCTOSIHHOT'O TOKa
ZTRS-RV-TY-460-200

(HanpsixkeHre nuTaHuss o6MoTKU sikops 0..460 B, HanpskeHHWe NUTaHUS 0OMOTKU
B030yxeHus 0..200 B perysupyemMoe, peBepc TUPUCTOPHBIN MO LieNU SIKOPs )
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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, MMeHyeMoro asee no Tekcty “ZTRS-RV-TY-460-200", “npeobpasoBaTesb”
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
NOJAKJIIOUEHHOM  CHUTHajle  OOpaTHOW  CBA3M  OT  TaxoreHepaTtopa. MHHHMaJsbHas
cTabuan3upyeMasl 4acTOTa BpallleHHUs BaJsla 3J1eKTPOJABUraTe s IPU PaBHOMEPHOM Harpyske —
50 06/muH. [lpu HemoJK/JIOUYEHHOM CHUTHaJsie 0OpPAaTHOU CBA3U OT TaXOTeHepaTopa YCTPOUCTBO
He CTabW/IM3MpyeT 4acTOTy BpallleHusi Baja JABUraTess. B sToMm ciydae Henesecoo6pasHo
MCI0J1b30BaTh Npeo6pa3oBaTeib AJ1s1 peryJMpoBaHUs YacTOThI BpalleHUs B AuanaszoHe 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.

[Ipeo6pa3oBaTesib HEJb3s1 UCIOJIb30BAaTh JJIS1 3JIEKTPONUTAHUSI €MKOCTHOW Harpysku(
npeo6pa3oBaTesid 4YacTOTbl, aKKyMyJsATOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalLUX
3JIEKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPHUHTEPbI, TeJEeBU30Pbl, TeJEKOMMYHHUKAI[HOHHOE
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
OTpe6HUTeb, a FTapaHTHUHHbBIE 00513aTE/IbCTBA U3TOTOBUTEJIS HE AENUCTBYIOT.

[Ipeo6pa3oBaTesb HeJb3s HCIOJAb30BaTh JJ yNpaBJeHUs MeXaHU3MaMU Mo beMa-
ONyCKaHHUA — NOJ'beMHBIX KPaHOB, Jie6e/J0K U T.II.

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

1.4 [IlpeobpasoBaTesb MOXeT MNPUMEHATbCA KakK /s PYYHOro peryJupoBaHUS
HanpsPKeHUs1 Ha Harpyske, AJisg 4ero npejiHa3HauyeHbl KHONKU W NepeMeHHbId pe3ncTop Ha
nepefHed NaHeJd KOpNyca, TaK M [JUCTAaHLMOHHOIO YIpaBJEHUS B COCTaBe CUCTEMBI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CHTHAJIOB MOTYT IPUMEHATHCA:

A) cranpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeleHus jisi paboThl YCTPOMCTBA MOKHO MOJATh KaK BPYYHYIO C MOMOLIbIO
TyMOJiepa Ha JIMIeBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.
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1.5 IlpeobpasoBaTenb  ABJsAeTCA MHUKPOINPOLLECCOPHBIM IporpaMMHUpyeMbIM
YCTPOMCTBOM. Bce 3amnporpaMMHUpoBaHHbIE I0JIb30BaTe/leM YCTaBKM XpaHATCA B
3HeproHe3aBUCHUMOHW AaMATH MUKpPOIIpoLeccopa.

1.6 YcTpoicTBO oToGpakaeT Ha AHWCIJIee TeKyllue JaHHble O BeJHWYMHE 33/aloliero
CUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSIKEHUH, peXuMaxX paboThl, 3HAYEHHUS
IpOrpaMMHUPyeMbIX YCTABOK U KOJIbl OIIHUOOK.

1.7 [Ilpeo6pasoBaTesb HMeeT LHWPOKUHA KOMILIEKC 3allUT H aBTOJUArHOCTHKH,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOpMHUpPOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIPEX/eHHe.

2 TexHNYeCKHe XapaKTEePUCTUKH M YCJIOBHUS IKCILIyaTaluu

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - Texuuueckue xapaktepucTuku ZTRS-RV-TY-460-200

KosinuectBo ¢as 3
CeTb 3x380B,50TI'n
BbIX0lHOE HallpsiXKeHHe LeNy SKops 0..460 B, perysiupyemoe
Bbixo/lHOe Hanpsi?KeHHUeE 11eNU BO30yKAeHHUs 0..200 B, perysaupyemoe
PeBepc TUpPUCTOPHBIN N0 LIeN U AKOpS
PeBepcoM( NpOTUBOBKJ/IIOYEHUEM) UJIH
TopmoxkeHnue JuHaMu4eckoe( TpebyeTcss TOpPMO3HOU
pesucTop)
Cnoco6bl peryJiMpoBaHUsl Hanps>KeHUs1 d®a3oBbId
BcnomoraTesibHOEe NUTaHUE AJi1S1 CUCTEMBI 198-242 B 50 I'y
ynpaBJeHus
HoMuHa/IbHBIN TOK NpeobpasoBaTeis AJs 100, 160, 200, 250, 315, 400, 500, 630, 800,
NUTaHUSI OOMOTKH SIKOPS 1000, 1250, 1600 A
HoMuHanbHBIN TOK peobpa3oBaTeis AJs
25,45 A
NMTaHUs 0OMOTKHU BO30YK/leHHUsl
Peryvpyroumn 3j1eMeHT Tupucrtop
KoadounneHT 06paTHOM CBSI3U 110 CKOPOCTHU 1..50 peryaupyeMbli
MuHMMasbHasA cTabUIN3MpyeMas 4acToTa 50 06/MuH
BpalleHUsI

HecTabu/sbHOCTb CKOPOCTH NMPU U3MEHEHUHU
Harpy3KH Ha BaJly ajieKTpoaBuratess ot 10%
710 90% OT HOMUHAJIbHOU

0,5-5% B 3aBMCHMOCTHU OT KO3pULHEeHTa
06paTHOM CBA3U

BpeMs cTabuin3anu CKOPOCTH P CKayKe

0 0,5 cek
HalNps>KeHUs1 CETH UM Harpy3ku Ha 10%

Tun cucteMbl yripaBJjeHusd MukpornpolueccopHas

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH

Curnas ynpasJieHUA .
nlepeMeHHbI pe3uCTOop, KHOINKY aHeJH

yIpaBJIeHUs
0-10 B / 20 xOm
Bxoj ynpaB/ieHUs / BXOJHO€E COIPOTUBJIEHHE 0-20 MA /91 OMm
4-20 MA / 91 Om
[I1aBHBIM NYCK U OCTAHOB 0..25 cek
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KUJIKO-KPUCTA/LJINYECKUU UHAUKATOp 32-
Nuaukanusa o
CUMBOJIbHBIH, 3 CBETOAUOA
2 lIporpamMupyeMbix pesie 220 B 5 A.
Jlono/IHUTE/IbHbIE KOHTAKThI BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB"
3amyTa: KOpOTKOE 3aMbIKaHMe Ha BbIXO/Jle JJIeKTpOHHAas 3aUlMTa
3aujyTa: neperpyska JJUTeJbHbIM TOKOM JJIeKTpOHHAad 3allMTa
3almura: neperpeB TUPUCTOPOB Jatyuk Temnepatypsl 80 C
3aniuTa: noteps ¢da3bl UM “caunaHue” gpas JJIeKTpOHHasi
3amuTa: 06pbIB TaxoreHepaTopa JJIeKTpOHHas
[leperpy3ouHas cnoco6HocTh( AercTBytouiee | [=1,51H - 20 cek, [=1,25 In - 60 cek, I=1,1 In -
CpeJlHEKBaJJpaTUYHOEe 3HaUYEeHHe) 2 MUH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3]
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)
TouyHoCTB NOAAEPKaHUSA BBIXOLHOTO
HanpshKeHUs B peXKUMe CTabuIu3anuu 2% Un
HanpsKeHUs
Bpems cTabu/IM3aLUU BbIXOAHOTO
HalpsKeHHUS NIPU CKa4yKe HallpsSKeHUS CeTH Ha 2.3 cek
10% B pexxuMe cTabUJIM3aLUM HalPSXKEHUs
CTeneHb 3alHUIIeHHOCTHU IP20
OxaskeHHe [IpyuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIATOpA 50000 yacoB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.45C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsmus 2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JnutenpHbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 siet
['apaHTUs 12 mecsiueB

Jl1s1 pa6oThl Npeobpa3oBaTesisi HE06XOAMMO JiBa HanpsikeHUs. OlHO HaNpsKeHHe Yyepes
TUPHUCTOPBI BBINIPAMJISETCA U KOMMYTHUPYeTCS Ha Harpy3Ky — OHO Ha3bIBaeTCsl CUJIOBBIM
HanpsKeHUeM; JIpyroe Halpsi>KeHHe UCII0JIb3yeT sl /I MUTAHUsl CUCTEMbI YIIPaBJIeHUs — OHO
Ha3blBaeTCs BCIIOMOraTesbHbIM. BcmoMorareibHOe Hanpsi)keHUe peKOMeHAyeTcs oaBaTh OT
JIMHUU C “UUCTbIM” IUTAaHUEM, TO €CTb OT CETEU, B KOTOPbIX OTCYTCTBYIOT UCTOYHUKHU CUJIbHBIX
IIOMeX, TaKHe KaK CBapOoYyHble aNnnapaThl, 3JIeKTPOJBUTATENH U T.J.

2.2 Ilpeobpa3zoBaTesib NpeJHa3HAYEH AJ151 IKCITYaTal U B C/IEAYIOIIUX YCI0BUSX:

A) 3akpbITble B3pbIBO6€e30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KoOHAeHcaluU
BJIary;

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

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4ed U JPYTUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoOB.
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3. YcTpoiicTBO ¥ IPUHLUI AEHCTBUA
3.1 BHyTpeHHee YCTPOWCTBO.
BHelHU# BUJ mpeobpasoBaTeJis NpecTaB/aeH Ha pucyHke 3.1:

PucyHok 3.1 BHemHu#M BU/J| Ipeo6pa3oBaTes

BHU3y pa3MelleHa NaHesJb YNpaBJeHUs U OpraHbl ynpaBJeHUs] MUTAHUEM OOMOTKHU
BO30YX/IeHNs, BBepXY - TaHeJIb YIIpaBJeHUsl U OpraHbl yIpaBJeHus IUTaHUEeM SIKODSl.

Ha nu1eBbIX NaHe X pa3MellalTcs 3JeMeHThbl UHAUKAL UK U yIpaBJeHHUs:
A) cBeTtoauobl “PaboTta”, "B” u "H”;

B) cBeToguon “ABapus”

B) Tym6sep “PaboTta”;

[') rym6sep "HanpaBienue”

1) KU KO-KPUCTAIIMYECKUI UHIUKATOP;

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

K) 2 pydku BCTpOEHHBIX IepeMeHHbIX Pe3UCTOPOB.

BHyTpH mikada pa3MenianTcs:
A) knemMmHuKH XT1-XT4;

B) TupucTOpHbIe MOAYIH;

B) paauaTopbl OXJIKAEHUS;
[") maThl CUCTEM yNpaBJieHUS;
1) laTYUKHU TOKA

E) BEeHTUJIATOPBI OXJIAK/[eHUS
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Ha 60k0BO¥ MaHeJ M KOpITyca HAXOAUTCS KieMMa 3a3eMJIeHHUSI.

[IpoBoza JJisi MOJKJIIOUEHUS] TMHUTAKIEr0 CUJIOBOr0 HAMPSDKEHUS 3aBOJASTCA B KOPIYC
CBepxy; NPoBo/a [/ MOAK/IIYEHUS LieNled Harpy3KHy U YIIpaBJeHUs] — CHU3Y.

f[l/lueBaH MaHeJIb YyIOpaBJ€HUA COeAWMHAETCA C OCTaJIbHBIMHM 3JIEMEHTAMU PEryJjadTopa
COeAUHUTEJIbHBIM KI'YTOM, KdK II0OKAa3aHO Ha pPUCYHKe 3.2

Pucynok 3.2 Perysistop ZTRS-RV-TY ¢ BbiIHECEHHOU naHe b0 yIIpaBJeHUs

9TO JjaeT BO3MOXXHOCTb BbIHECTU IMaHeJb YNpaBJeHUs 3a Npejesbl PEryjasTopa U Hpu
HeOOXOJAMMOCTHM YCTAaHOBUTb €e, HalNpuMMep, Ha /JBeple BHelHero Imkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.

PexXHMBbI paboThL.
[Ipeo6pasoBaTesib B JIIOOOM MOMEHT HaXOAUTCA B OJHOM M3 PEXHUMOB paboThl. ITH

peXUMBbI lepeyncieHbl B Tabaule 3.1.

Ta6suna 3.1 Pexkumbl paboTbl mpeobpa3oBaTeis

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexxuMe UMITYJIbChI YIIpaBJeHUsI HAa CUJIOBble TUPHUCTOPHI He
NOJAIOTCs, BbIXOJHOE HaNpshKeHWe Ha Harpy3ke OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“T'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexoAuT B
COOTBETCTBYIOLUN pexuM. Ha uHAMKaTOpe B INepBOH CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaueHHe CUrHaJia 3a/laHus

B atoT pexxum [IpeobpasoBaTesib NepexoAUT NMPU HAJIUUYUK KOMaHJbI
“PaboTta”. Ilpu 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yHpaBJAKOLIAE
MMIYJbCbl, HA Harpy3ke MPUCYTCTByeT HampsikeHue. Ha uHauKaTope
O0TOOpakaeTcsl TeKylllee 3HaUeHHe CUTHaJsla 3aJjlaHus, BBIXOJHOU TOK U

“Pabota”

7
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HanpspkeHue. B ciyyae mnosiBjieHuss koMaHAabl “Cton” ycTpOMCTBO
nepexoJuT B pexxuM “'0OTOBHOCTbD .

B sToT pexxum [Ipeobpa3oBaTesib NepexoAuT MPU PerUCTpPaL MU KaKou-
JIUO60 aBApUUWHOW CUTyalMu. MMMIyJsbchl yHpaBjeHUsT Ha CHJIOBBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALMUK aBapUMHOU cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUSI aBapuHWHOW cuTyauuu [lpeobpa3oBaTesb  MOXKeET
aBTOMaTUYeCKU IMepelTH B pexuM “Pabora” uau “loToBHOCTBL” B
3aBHCUMOCTHU OT BU/J|a aBaPUUHOMN CUTYal[MU U 3alpOTPaMMUPOBAHHbBIX
HaCTpOeK.

Ha nnjukaTope oTo6pakaeTcs KOJ OUIMOKU Y NOSICHSAOLIAA HAJIUCh

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAa4Ye€HUH MNpPOrpaMMUpPYyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkuM “[lporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky “Ilporp.” B nepBble 10 cekyHz nocie
N0/auYu NUTAHUA [JJI CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
“IIporpaMmMupoBaHue” | 0TOOpaXkaeTCs Ha3BaHUE TEKYILeN MO/Jie/id Tpeobpa3oBaTesis).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHUe
Tekyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Tab6sauua 3.2 3/1eMeHTHI yIIpaBJeHUsl U MHAMKALUY Ipeobpa3oBaTesis

OpraH ynpassieHus uiu | HasanaueHue

UHAUKALUHU
Ceetoguopn “Paborta” ['oput B pexxume “Pabora”
CseTtoguon “B” Wuaukauus HanpaBJeHuUs BpauleHus "Bnepen”
Csetoguon “H” Wuukalus HamnpaBJeHUs BpauieHus "Hazazg”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnudeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs
MHAUKATOP IpOorpaMMHUpyeMbIX YCTABOK
[lepeMeHHbIN pe3ucTOp | YnpaBJieHUE BbIXOJHBIM HallPS)KEHHEM B pyYHOM peXUMe
“Yupasnenue”
p
Tym6sep “PaboTa” Jlisg nojjauu KoMaH/bl “PaboTa” B pyyHOM pexume
JisT M3MeHeHHUsl HamlpaBJeHUsl BpallleHWs JBUrarTesis B PYyUYHOM
Tym6sep “HanpaBiienue” A p pai A Py
pexume
KHonka “IIporp” Jli1s1 BX0J1a/BbIX0/Ia B PEXKUM MPOTrPaMMHUPOBAHUS
o Jis BbibOpa mporpaMMupyeMod (yHKLMH, BBOJA B MNaMATb ee
Knonka “@
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesindeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 Ha3zHayeHue KJeMM KJIeMMHbIX Kosonok XT1-XT4, X1, X4 npuBejieHO B Tabsuie 3.3.
KnemMHuble kostoaku X1 1 X4 pa3MelaroTcd Ha IjiaTe ypaBJeHUs.
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A ®a3za A nuraroniey cetu
XT1 2 B ®a3za B nuTaronieit cetu
XT1 3 C ®a3za C nuTarolien ceTn
XT2 1 +Us Jisi coeHeHUs ¢ 06MOTKoM sikopsi( Beixoa “mutoc”)
XT2 2 -Usa Jnsi coennHeHus c 06MoTKo# sikopsi( Beixon “mMunyc”)
XT3 1 L Jns noAK/I0YeHNS HallpshKeHUs yIpaBJeHus, IUTaHKe Lenen
BO30YK/leHUS
J1s1 oAK/II0YEeHU S HANIpSP)KeHU S yIIpaBJIeHUs, IUTaHUe Lenen
XT3 2 N
BO30YK/leHUS
XT3 3 +UB st coeuHeHMs C 06MOTKOM Bo36yxaeHus( Boixos “nuiroc”)
XT3 4 -UB Jns coefuHeHus c 06MOTKOM Bo36yxaeHus( Boixon “mMunyc”)
XT4 1 Tr+ 14 oK/I0UeHUs TaxoreHepaTtopa
XT4 2 Tr- J1d noAKJ/I04YeHUs TaxoreHepaTropa
X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHET0 IepeMeHHOT0
pesucTopa
X1 2 Uynp | [ling nogayu aHasiorosoro curiasa 0..10 B
X1 3 Ilynp | /lnsg nopavyu aHanoroBoro curdaja 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND | O6uiuii A/11 aHAJIOTOBOTO CUTHAJIA YIPaBJIEHUS
X1 6 JiN 1 moja4yy CUrHajia JYMCTAaHIMOHHOIO yIIpaBJeHUs
X1 7 GND | O6mu#
X2 6 B/H Jns IUCTaHLIMOHHOTO U3MEHEHUS HallpaBJIeHUs BpallleHUs
JIBUraTesis
X2 7 GND | O6mu#
X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro nporpaMMHUpyeMoro
pene
06yt | O6IMHA KOHTAKT 1-ro MporpaMMUPYEMOro peJie
X4 2 p1
X4 3 H3 P1 HopMasnibHO-3aMKHYTbhIN KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa3oMKHYTBIM KOHTAKT 2-r0 NIPpOrpaMMUpPyeMOT0
pene
06yt | OGIMHA KOHTAKT 2-T0 IPOTPaMMUPYEMOTO peJie
X4 5 po
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
pene
X4 7 HP P3 HopMasnbHO-pa3oMKHYTbIN KOHTAKT 3-r0 NIPpOrpaMMUPyEMOTro
pene
O6muit | O6IMHA KOHTAKT 3-TO MPOTPaMMUPYEMOTO peJie
X4 8 p3
X4 9 H3 P3 HopMasibHO-3aMKHYTbhIM KOHTAKT 3-I'0 IPOrpaMMUPYEMOTO

peJsie

Pesie 3, pasMelleHHoe Ha IJaTe ynpaBJeHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHUH,
3a/1eMICTBOBAHO /JiJ1g 10JJa4X CUTHaJIa 6JIOKUPOBKU IPY IOTEPHU M0J151 BO30OYXAEHHUS.
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3.5 Bbi6op cnocoba noja4yy KoMaH/

KoMmaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJsioxkeHue “Bky1” WM AWCTAaHLMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOHU KoJiogKu X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03HavyaroT koMaHay “Cton”.

M3MeHeHUe HalpaBJ/eHUs BpallleHUsI MOXXHO OCYLIeCTBUTb  MECTHO - I[epeBO/iOM
pyKosITKH TyMbJiepa "HanpaBsieHnue” B mosoxenus "Bnepen” wau "Hazaa” — uav JUCTaHIIMOHHO
NyTeM 3aMbIKaHHUs/pa3MblKaHUsI KJIeMM 6 U 7 KJIeMMHOM KOJIOJKU X2.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHS] OCYLLeCTBJISETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cMm. myHKT 7).

3.6 Br160op 3azato11ero curyHasaa

YnpaBiATb ypoBHEM BBIXOJHOIO HaNpsyKeHUs IpeoOpa3oBaTesil MOXXHO MECTHO HJIH
JAUCTAHLMOHHO. MeCTHO MOXHO yNIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuWe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHasia, a HaKaTHUe U yZiep>KkaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3WCTOpoM. HaxoxJeHue PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLMOHHOTO YIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHATbCH:

A) ctanzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

llenn ynpaBJ/ieHWS TMNOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHHU(
npuaoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYIIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesinuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JiMCIlIee B IPOLleHTaX OT MaKCHUMaJIbHOT 0, BOJIbTax UM aMmnepax, Hanpumep Us=70%, Us=50
B, I3=30 A.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBeieHue mnpeobpa3oBaTesisi TMOCJAe MpoBajia CUJAOBOTO WA BCIOMOTaTeJbHOTO
HalpsDPKeHUs1  ompejesisieTcl  3HadyeHWeM  QYHKUMUKM  [OBTOPHOro  BkjwuyeHuss  F3,
yCTaHaBJIMBAEMOI'0 MPOrpaMMHO( CM. YHKT 7).

Eciu F3=0, To pa3spelraeTcs aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HalpshXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecJd OoJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
[Ipeo6pasoBaTesb nepexoAUT B pexxuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4ecKkoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpalllaeTcs Ha
NpPEeXXHUH YPOBEHb, eCJiU 60JIblle JBYX CEKYH/, — TO IPU HAJIUYUHK KOMaHAbl “PaboTa” Ha Aucniee
MHAMLUPYeETCs cooblieHrue 06 ounbke. B TakoM nosioxeHuu [IpeobpasoBaTesib 3a6JI0KUPOBaH
Y Ha Harpyske HeT HanpsikeHus. YToObl ero pa36JIoKUPOBaTh, HY»KHO MoJaTh koMaHAy “Ctom”,
nocJjie yero [Ipeo6pasoBaTesib nepeieT B pexxuM “'0OTOBHOCTD”.

[IlpuMeHeHue ¢yHkuu F3 npousitocTprpoBaHO 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) peJsie MOTYT ObITb HEAKTUBHBIMU HWJIU BBINOJHATH PYHKIMIO CUTHAIM3ATOPA CJEAYIOIINX
COOBITHI:

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

b) IIpeob6pa3oBaTesib HaX0UTCS B pexxuMe “PaboTa”;

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

[) JuHaMuyeckoe TOpMoKeHHe. KOHTaKTbl peJie HCNOJb3YKOTCH [J1 KOMMYTAllUU
CUJIOBOTO KOHTAKTOPA, NOAK/I0YaI0Iero TOpMO3HOM pe3nucTop K 0OMOTKe SKOPH.

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

Pesie 3, pasMelleHHoe Ha NJaTe ynpaBJeHHUS BbINPAMUTENS OOMOTKM BO30YXXJeHHS,
3a/1eMICTBOBAHO /i1 I0JJa4X CUTHaJIa 6JIOKUPOBKU NIPY IOTEPHU M0J1s1 BO30OYXKAEHHUS.

3.9 I1J1aBHBINU IYCK U OCTAHOB

[IpuMmeHeHUe (YHKLMK MJABHOTO MyCKa W BbIKJKYEHUS MO3BOJSIOT NpPefoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJIEeHHblE PE3KUM HAaOpPOCOM U COPOCOM HArpysKH, a TaKXKe
YMEHbIIUTh MYyCKOBbIe TOKU. BpeMeHa M1aBHOT0 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>kHUM ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHus
HuwxHUA U BepxHUHM TMpejiesibl peryJUpoBaHUsS COOTBETCTBYIOT MHWHHUMAJbHOMY H

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

JuckpeTHoCTb peryavpoBaHus coctasJseT 0,1%.
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3aZlaHNe 3HaYeHU I HUXKHEr0 U BEPXHETO Npe/ie/ioB peryaupoBaHus s $pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOObI TOK OOMOTKM He NpPEeBbICUJI 3alaHHOe 3HaYeHue. [laHHasg QYyHKIMS N03BOJISIET
TOYHO OTrpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jiblle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhiBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUus
BKJIIOYaeTCd M OTKJIOYaeTcad IporpaMMHUpoBaHuMeM ycraBku F17=1, a BeJIMYMHA
MaKCHMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkod F22( cM. myHKT 7).

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

yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
o6pa3oM, UTOObI MOJJEPXHUBAaTb TOK OOMOTKM fKOpS Ha 3aJaHHOM ypoBHe. To4HOCTBb
cTabuav3anyu Toka - 2% OT HOMHMHAJIbHOTO TOKa peryJsiTopa, BpeMs CTabuJU3al Uy TOKa NpHU
CKauke ceTeBoro HanpsbkeHus Ha 10 % - 2.3 cex. CurHaz 3ajjaHusi oToOpakaeTcs B aMIlepax,
HanpuMmep [3 = 27 A, PyHKUMA BK/IOYAETCAd U OTK/IOYAETCHA NPOrpaMMHUpPOBAaHUEM yCTaBKHU
F17=2, a BeJiM4YMHA MMHUMAaJbHOTO ¥ MaKCHMMaJIbHOTO TOKa 3ajaeTcs yctaBkamu F21 u F22(
CM. IyHKT 7).

3.13 PexxuM orpaHyvyeHUd HaNpsKeHusd

[Ipeo6pa3oBaTesib MOXeT paboTaTb B peXUMe OrpaHUYeHUs HalpshKeHUs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, YTOOBI BBIXOZHOE HaIpshKeHUWe Ha 0OMOTKe SIKOpSl He NPeBBbICUJIO 3aZlaHHOe
3HaueHHe. DyHKLUUA BKJ/OYAETCHd U OTKJ/YAeTCs NMporpaMMupoBaHHeM ycTaBku F17=3, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>KeHWs 3a4aeTcs yctaBkoil F20( cM. nmyHKT 7).

3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMAaTU4YeCKH HU3MeHseT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOObI NMOAJEP>)KUBATh HANPSHKEHUE HAa 0OMOTKe SIKOPS Ha 3aJaHHOM ypOBHE.
To4yHOCTh cTabuaM3auuu HanpsHkeHUss — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
CTabuJM3alMM NpU CKayke ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®DyHkuus BKJIHOYAeTCd U OTKJ/IOYAETCS
nporpaMMHUpoBaHMeM ycTaBKkM F17=4, a BeJWYMHAa MMHHMAJbHOTO M MaKCHUMaJIbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIN3aIMY TOKA C OTPAaHUYEeHWeM HaNpsKeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXHUMe CTAOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHHWYeHUEeM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKH H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
0OMOTKH SIKOpS Ha 3a/laHHOM YpOBHE, OJHOBPEMEHHO C 3THM He J[OMycKas IpeBblleHUs
YCTaBKM M0 HamnpspkeHWto. CUTHas 3aJlaHUs OTOOpaXkaeTcs B aMmIepax, Hampumep I3 = 27 A.
@OyHKIMS BKIOYAETCAd W OTKJ/YAETCs NporpaMMuUpoBaHUeM ycTaBkU F17=5, BeJIMUMHA
MHMHUMaJIbHOTO U MaKCUMaJIbHOTO TOKa 3agaeTcd ycraBkamu F21 u F22, makcumasnbHasa
BeJIMUMHA HanpsikeHUs — ¢yHkuuend F19( cM. nyHKT 7).
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3.16 PexxyM cTabUIM3aIMY HAIPSKEHUS C OTPAaHUYeHHEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OZITHOBPEMEHHBIM OlpaHHYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUS aBTOMATH4YeCKH
M3MeHseT ynpabJsiollee BO3JelCTBUe HA TUPUCTOPBLI TaKMM 06pa3oM, YTOOBI MO/ lepKUBATh
HanpspkeHHe Ha OOMOTKe fIKOps Ha 3aJlaHHOM ypOBHe, OJIHOBPEMEHHO C 3THUM He J0IycKas
IpeBbIlIeHMs YCTaBKU N0 TOKy. CHUrHaJs 3afilaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
B. ®yHKIMS BK/IOYAETCS W OTKJKYAETCs NporpaMMupoBaHueM ycTaBku F17=6, BeanunHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOIO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cM. nyHKT 7).

3.17 PexxuM orpaHuyeHUd CKOPOCTHU

[Ipeobpa3oBaTesb MOXeT paboTaTb B peXHMe OrpaHUYEeHUsT CKOPOCTH, B KOTOPOM
CUCTeMa ylNpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKUM 06pa3oM, YTOOBI YaCTOTa BpallleHHs Bajia He MpeBbICUJIA 3aJlaHHOe 3HaueHUue. DyHK1us
BKJIOYAETCA U OTKJ/II04YaeTCs NporpaMMUpoBaHueM ycTaBku F17=7, a BelMuMHa MaKCUMaJIbHOU
CKOPOCTH 3a/iaeTcsd ycTraBkou F32( cM. myHKT 7).

3.18 PexxuM cTabUaM3aIMU CKOPOCTHU

[Ipeo6pa3oBaTesb MOXKeT paboTaTb B peXHWMe CTaOWJIM3alMM 4acTOThl BpallleHUs B
byHKIIMKM 06paTHOM CBSI3M OT TaxOreHepaTopa, YCTAaHOBJEHHOr0 Ha Bas JBurartess. CUrHal
3a/laHHs Ha AHCIlJIee 0TOOpaXkaeTcsl B 060poTax B MUHYTY, HanpuMep, n3=500 06/MuH. HxHU#M
Y BEPXHUU NpeJies peryJUpoBKU 060poToB 3agaeTcsd GyHkuusaMU F31 u F32( cMm. nyHKT 7).

J1s npaBUIbHOU paboOThl U UHAMKALUM B peKUMaX CTaOUIM3alU CKOPOCTU HEOOXOJUMO
aKTUBHMPOBATb MHJMKALMI0O 0GOPOTOB Ha JUCIJIee, AJ1 4ero HY>KHO YCTaHOBHUTb 3HaueHHUe
F23=0, a Tak xe ¢yHkuueln F24 ycTaHOBUTb KOpPpEKTHOe 3HauyeHue uyuciaa MB/ob,
COOTBETCTBYIOLee KOHKPETHOMY TaxoTreHepaTopy.

PexxuM cTabuiavsanuy CKOpPOCTH BkitovyaeTcsl  ¢yHknued F17( Hy»XHO yCTaHOBUTH
3HaueHHe paBHoe 8). B 3ToM pexume peryjasTop HU3MepsieT CUTHajJ OOGpPaTHOM CBSI3U IO
CKOpPOCTH OT TaxOTeHepaTopa M CPAaBHUBAET C 33/JaHHEM; MPHU 3TOM BeJIMYMHA YNPABJSAIIIETO
BO3/IeHCTBUSI Ha TUPHUCTOPbl BBIYUCASETCS KaK pa3HULA MeXAYy 3aJaHHOM U daKTH4YeCcKOH
CKOpOCTbIO( BeJIMYMHA PACCOTJIacOBaHUs, YMHOXKeHHasl Ha NPONOPLUOHANbHbIN KO3 PULIMEHT
Kn. U3 aToro npuHnuna cjieayeT, YTo paKTHUUeCKass CKOPOCThb OyZleT BCerja HEMHOI'0 MeHblile
3a/laHHOM, MOTOMY YTO Pa3HOCTb PACCOTJ/IACOBAHHUS He MOXKET ObITh PaBHOM HYJIIO.

Koadpouuuent Kn 3agaerca dpynkuuent F34. Beninuuna Kn 3azjaetcs B npegenax ot 1 fo 80,
3aBojickasl ycTtaBka paBHa 20. YeMm 6osibmie ko3dpouuuent Ko, TeM ctabuibHee CKOPOCThb
BpallleHUsI M J>KecTye MeXaHUWYyecKasi XapaKTepucTuKa aJiekTpojBuratens. Ilpu Kn=1
CTabW/IM3aIMsI  CKOPOCTH MPAKTHUYECKH OTCYTCTBYeT, MeXaHWYecKas XapaKTepUCTHKa
MaKCHUMaJibHO Msirkasg. HaubGosiee yacTo ucnosib3yoT ko3dpounuent Kn B guanazone ot 10 go
40. Koadpouunent Kn>50 1esecoo6pasHo MCNOJb30BATh MPU pabOTe ABUraTessi HA HU3KUX
o6opoTax.

Tak ke /1 pexxrMa CTabU/IM3alMu CKOPOCTU UMeeTcs HacTpoiika F35 - kBaapaTHU4HbIN
k03¢ dunueHT n*n. JleiictBue 3Toro koadppuieHTa aHajaorudHo F34, Ho ¢ pa3HuULel, YTO 3TOT
K03$PULHEHT YYUThIBAETCS B 0OPAaTHOM CBSA3U KBaApPaTU4HO. [Ipy He6OJbIION pa3HULe MEXAY
3a/laHHOM U (aKTHYEeCKUMH CKOPOCTSMM 3Ta COCTABJSAWOILAsA HeBeJMKa, HO NPU MpocajiKe
CKOPOCTU KBaJipaTuU4yHas cocTtaBJjsomas F35*(n3-nd)”*2 pe3ko yBeqndyuBaeTcs U J006aBjseT
CcTabuaM3Uupyloliee JedcTBue. ITOT K03QPUIMEHT HauboJiee 1e/ieco06pa3HO BBOAUTH NpPHU
paboTe fBUraTeJisl HA HU3KUX 000pOTax.
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BaxHo! [lpu cTabunnsauuud CKOPOCTU BO3/JleHMCTBUE HJAET TOJbKO Ha BBINPSIMUTENb
yOpaBJieHUs Lienbl fAKOpsa. IJTO HYXXHO YYUTbIBAaTb MpPU peaju3alUy [JIBYX30HHOIO
peryJMpoBaHUsl CKOPOCTH, TaK KaK NP HeOOXOAMMOCTH CTAaOUJIM3aLlMd CKOPOCTH BhbIlIe
HOMMUHaJIbHbIX 000pPOTOB JBUraTessi( B 30He OCJabJieHUs1 MOJis1) CUCTeMa yNpaBJeHUS He
KOpPpPEKTHUpYeT aBTOMAaTHYeCKU HalpshKeHHe U TOK BO36YXKJeHHsl. ITO HYXKHO JieJlaTb BPYYHYIO
WJIK OT BHELIHEro KOHTPOoJIJIepa.

3.19 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTAOUIU3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabUIM3alUH(
OrpaHUYeHMUS1) 33/laHHbIX BeJUUUH. [y aToro uMeetcsa ¢pyHkuus F18, koTopas AgelcTByeT Ass
pexxumoB F17<8( kpoMe pexxuMa cTabuau3anuu cKopocTH). PyHkuus F18 MoxeT npuHUMATh
3HAYEHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MM OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuaU3alnMu. TOYHOCTb CTaOUJIU3aLUU
HanpsKeHUs Uil Toka - 1% OT HOMMHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs UK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOWJIM3ALMU WJU OTPaHUYEHUs] CpeJHsisl, NMPU 3TOM
JlOCTUTaeTcsl CpesiHsAsl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUsI CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3..4 cek;

- 2 - 6bIcTpast. CKOpOCThb CTaGUIM3ALMU WM OrpaHHUYeHHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuau3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKeHUsl CeTH, BpeMs CTAaOMJIM3alMU NPU CKAadKe CeTeBOr0 HaMpsDKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCcTb CTabWJIM3alLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUJIM3UPYEMOU BEJTUUUHBI K 33/IaHUIO.

3.20 TopMoxkeHHe ABUTATE]S
Topmoxkenue pBurartens 3ajaetca ¢ynkuusamu F25, F26, F27, F37 u F38. Lukxa

TOPMOXKEHHS U300pakeH Ha pUcyHKe 3.3.

Jl1s1 6oJiee GBICTPOro TOPMOXKEHUsI HEOOX0MMO yCTaHABJWBATh MMHUMAJbHOE 3HaUYeHHe
BpeMeHu ¢yHKIUMM F12 nyiaBHOro ocraHoBa. JJIMTE/NbHOCTh TOPMOKEHUs orpaHuyeHa 25-30
CeKYH/, BO BCeX pexuMax.

Croco6 TopMOKeHUsI 3aBUCUT OT 3HAYEHUS OT 3HaueHUs QyHKuuu F25:

- F25=0 - HeT TopMOXKeHUs, BaJs IBUTaTe/b OCTAHABJIMBAETCS CBOOOJHBIM BbIOETOM;

- F25=1 - TopMO>keHHe NPOTHUBOBK/IOYEHHEM B PYHKILUU CKOPOCTH, TO €CTh IyTeM NOAa4H
Ha OOMOTKY SIKOpSl HaNpshKeHUs oTpulaTe/bHOW moJssspHocTd UtopM( 3azaeTca QyHKLUEH
F27), KOHTpo/JIUpys IpU 3TOM CKOPOCTb BpallleHUs BaJia 110 CUTHaly OT TaxoreHeparopa. [locie
JIOCTXKeHUS CKOPOCTH BpallleHWs BeJHUYMHBbl N OTCe4YKH, omnpefenseMod ¢yHkuuei F38,
HanpsiKeHUe ¢ 00MOTKHU sikopsi cHuMaeTcs( ecau F37=1) uau njaaBHO yMeHbIIaeTCs [0 HYJS B
TeyeHue 0,5 cek( goTopmoxkenue F37=0). Llukya TopMoKeHHSI MPOTUBOBKJIIOUEHHEM NTOKa3aH Ha
pucyHke 3.3
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PucyHok 3.3 [JUKJ1 TOpMOXKeHHsI MPOTHUBOBK/IOUYeHUEeM( peBepcoM)

BesinuMHa CKOPOCTH OTCEUKM peryarpyetcs B npegesax oT 50 go 500 06/MuH dyHKIUEN
F38. C/MIIKOM BBICOKOE 3HAUYeHHWE OTCEeYKH NMPUBOAUT K HEJOTOPMOKeHUIo( BaJl MpPOJ0KAeT
BpalaThCsl), a CJAMIUIKOM HU3KOE 3HaUeHUE HA0OOpOT - mepeTopMoKeHUI0( BpallleHUIo Baja B
00paTHYIO0 CTOPOHY, YTO MOXKET ObITb NP UHTEHCUBHOM TOPMOXKEHHU.

- F25 = 2- TopMoKeHUe NPOTUBOBKJIIOYEHHEM B QYHKIUY BPEMEHHU, TO €CTh NyTEM MOAA4YU
Ha 0OMOTKY SIKOpSl HaNpsiXKeHUsl oTpuUlaTeabHOM nossspHocty UTopM( 3aziaetcs pyHkuueit F27)
B TeuyeHUe BpeMeHH TTopM, omnpejesnsieMoro 3HadyeHHeM GYHKIUM F26. [Ipy 3TOM CKOpOCTb
BpalleHusl He KoHTposupyeTcs. [lo ucteueHue BpeMeHu TTopM HanpsiKkeHUE ¢ 0OMOTKU SKOPS
cHuMaeTcs( ecav F37=1) uiu njiaBHO yMeHblIaeTcsd A0 Hy/s B TedeHHe 0,5 cek( AoTopMoKeHHE
F37=0).

- F25=3 - fuHaMuyeckoe TopMokeHHE B QYHKIUU CKOPOCTHU, TO €CTh MyTEM MOIKIYEHHUS
06ecTOYEeHHON OOMOTKH SIKOPSI K TOPMO3HOMY Pe3UCTOPY, KOHTPOJUPYS MPHU 3TOM CKOPOCThb
BpallleHUs BaJjia 0 CUTHaJ/ly OT TaxoreHepaTopa. TOpM03HOU pe3uCTop MOJKJIYAETCA 3a CUET
KOMMYTAlLlMd CUJIOBOTO KOHTAKTOpa. TOPMO3HOM PE3UCTOP U CUJIOBOM KOHTAKTOP B KOMILJIEKT
NOCTaBKH He BXOJAT, NMPUOOpEeTalTCs NOTpebUTeseM CaMOCTOSAATeNbHO. [l KOMMYyTaluu
CUJIOBOTO KOHTAKTOpa 3a/leMCTBYeTCs KOHTAKTbl MNPOrpaMMUPYEMbIX peJie Ha IJaTe
yIpaBJieHus, [IJisl Uero TpebyeTcsl yCTaHOBUTDb 3HaYeHUs1 GyHkuui F4 unu F5, paBHoe 4.

[Tocne fOCTHXKEHUSI CKOPOCTU BpallleHUs1 BeJIMYMHbBI N OTCEYKH, onpefesisieMoil QyHKIMeH
F38, KOHTaKTbl MpOorpaMMUpyeMbIX peJie MepeKUAbIBalOTCHd, CUJI0BOM KOHTAKTOpP OTKJ/IOYaeT
TOPMO3HOM pe3UCTOP OT 0OMOTKH SIKOPS U IMHAMU4YEeCKOe TOPMOXKeHHe MpeKpaliaeTcsl.

- F25=4 - funamuyeckoe TopMOKeHHE B PYHKLIMU BPEMEHHU, TO €CTh IyTEM MO/KI0YEHHUS
006eCTOYEeHHOM OOMOTKHM $SIKOpSI K TOPMO3HOMY pe3UCTOpYy B TedeHUe BpeMeHU TTopwm,
onpejessieMoro 3HayeHueM QyHkuu F26. [Ipu 3TOM CKOpPOCThb BpalljeHUs] He KOHTPOJIMPYeTCs.
TopMo03HO# pe3ucTop NOAK/IOYAETCS 32 CUET KOMMYTAllMU CUJIOBOTO KOHTaKTopa. TopMo3HOU
pPEe3UCTOP U CHUJIOBOM KOHTAaKTOpP B KOMILJIEKT [OCTaBKM He BXOJAT, MNpPUOOpeTarTcs
noTpebuTesieM CaMOCTOSATeNbHO. /[l KOMMyTalMM CHUJIOBOIO KOHTAaKTOpa 3aJelCTByeTCs
KOHTAKThl IPOrpaMMUpPyEeMbIX peJie Ha IJjaTe yhnpaBJeHus, [Jis 4ero TpebyeTcs YCTaHOBHUTD
3HavyeHus ¢yHkiui F4 unu F5, paBHoe 4.

[lo ucreyenve BpeMeHH TTOpM HampsKeHHEe KOHTAKTbl MPOTrPaMMHUPYEMBIX peJie
NepeKu/IbIBalOTCs, CUJIOBOM KOHTAKTOP OTKJ/II0OYAaeT TOPMO3HOM pPe3UCTOP OT 0OMOTKH SIKOPS U
JAUHaMUYeCKoe TOpMOXKeHHE MpeKpaliaeTcs.
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3.21 I1/1aBHOCTb U3MEHEHHUS CKOPOCTU BpallleHUs

B MeHwo umeetcsa ¢yHknusa F97, ¢ noMolbi0o KOTOPOU MOXXHO pPeryJiMpoBaTh IMJIABHOCTh
M3MeHEeHUsl CKOPOCTH BpallleHus], YTO ObIBaeT HeOOXOAMMO JJs NpefoTBpallleHUs PBbIBKOB U
neperpysku Apuratessd. PyHKIHUA NPUHUMaeT 3Ha4yeHUs OT HyJa o 10. OyHKuusa nos3BoJsseT
OrpaHHUYMUBaTh YCKOPEeHHe BaJjla ABUraTe/isd IPU pe3KOM U3MEHEeHUHU CUMTHaJa ylpaBJIeHUA WU
Harpysky, salllMIlaeT ABUraTes]b OT pPe3KOro Habopa CKOPOCTH, HanpuMmep, NMpHU OMIMOOYHBIX
JleHMCTBUAX OllepaTopa, IpeJoTBpallaeT yX0/ PeryasaTopa B 3alUTY OT Ileperpy3KHu.

Hysito cooTBeTCTByeT OTCYTCTBHE IIJIABHOCTH, YCKOpeHHe He orpaHuyuBaeTtcd, 10 -
MaKCHMaJIbHO MeJJleHHOe H3MeHeHHe. HyXHO y4HUTBIBaTh, YTO NPH OOJIbIIMX 3HAYEHHUAX
bYHKIMK y pery/iiTopa yMeHbIIAeTCsl CKOPOCTb peaKL MM Ha Habpoc Harpyskd B pexuMe
CTabWJIN3alMd CKOPOCTH, YTO MOXEeT OBbITh He)KeJaTeJbHO, I03TOMYy He CJiefiyeT BbICTaBJATH
He0OOCHOBAHHO 60JIbLINE 3HAYEHUS 3TOU QYHKILUU.

3.22 3anuchb B IaMATb 3aBOJICKUX HACTPOEK.

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

3.23 3a1uThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHEe BU/bl 3a1LUT:

A) 3a1MTa OT KOPOTKOI'0 3aMbIKaHUA — 3/IeKTPOHHAsA. JJIEKTPOHHAA 3alluTa peaanu3yeTcs
nyTeM OBICTPON 0O6pabOTKU MHUKPOMPOLECCOPOM CHUTHAJIOB, MOCTYNAKIIUX OT AATYMKOB TOKa.
[Ipy mpeBbIlIEHUH MTHOBEHHOTO TOKAa 3HayeHUs1 3*[HOM NMPOUCXOAUT CHSITHE YNPaBJSAIOLIMX
MMIIyJIbCOB C TUPUCTOPOB, a Ha JJUCIlJIee 0TOOPaXKaeTCsl COOTBETCTBYIOLee COOOIeHMe.

B) 3amura OT meperpy3ku 3JeKTpoJBUraTess IpeJHa3HayeHa JJ COXpaHEHUs
PaboTOCIOCOOGHOCTH OOMOTKHU SIKOPSI MU TUPUCTOPOB B C/Iyyae MpeBbILIEHHS] TOKAa HOMUHAJIbHOTO
3HayeHUs. 3allluTa yCTaHABJMBAeTCs NMporpaMmupoBaHueM GpyHkuui F28 u F29, ¢ momouibio
KOTOpPbIX  BBICTABJIIETCS HOMMHa/JIbHOe 3HAauyeHUe TOKa fAKOpsA U BO30YXKAeHHUs
anekTtpoaBurartesda. Ilo ymosdaHuw 3HayeHue F28 u F29 paBHO HOMHMHaAJIBbHOMY TOKY
npeo6pasoBaTtesisi( CM. NYHKT. 7) MuUKponpolLeccop HenpepblBHO U3MepsieT TOK HAarpy3ku U
HaKallJIMBAaeT 3HayeHUe BpeMsA-TOKOBOIO HHTerpaja U CpaBHHUBAET €ro C YCTaBKOW, MpH
NpeBbILIEHUU KOTOPOM CHMMaeT WMIIYJbChbl YNpaBJeHUS C TUPUCTOPOB M OTOOpakaeT Ha
JMciliee coobuieHue. PaboTa npeobpasoBaTesiss GJIOKMPYyeTCcs HAa 3 MHUHYTHI, [OC/E Yero OH
nepexoAuT pexuM “'0TOBHOCTBL” ec/v mojiaHa komaHza “Cton”.

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

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JIaTYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. [lpeaesbHas
TeMmnepatypa paauatopa - 80 C. Ilocne cpabaTbiBaHUSl 3alUThl paboTa mpeobpa3oBaTesis
6JIOKMpYyeTCcs [0 OXJaXJeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBIK/JIIOYAIOTCH
BEHTUJIATOPHI OXJIXKJEHHUS U Ipeobpa3oBaTesib NepexoAuT pexuM “'0TOBHOCTBL”, ec/iv nojaHa
koMaHga “Cromn”.

[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JIEKTPOHHBIM CIHOCOOOM.
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).
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Jl) 3amuTa OT HEeAOMYCTMMO HHU3KOTO MOoJisl BO30YXJAeHUs. BoimpsiMUTE/ b OOMOTKHU
BO30YK/JeHUsl UMeeT BO3MOXHOCTb HAaCTPOMKH 3allUThl OT NMOTEPU MNOJIA BO3OYXKJAeHHUH, A/
yero npeAHasHavyeHbl pyHkuuu F19, F21 u F93.

A) 3amuTa No BeJIMYMHE HaMNpspKeHUs BO30yxJeHus. Eciy HampsbkeHHe Ha BBIXOZeE
BBINPSAMUTEJS NUTAaHUSA OOMOTKHU BO30YXJeHHsA MeHblle Ha 20% MHUHMMaJIbHOTO 3HauyeHUs,
ycTaHaBaMBaeMoro ¢yHkuued F19, cpabaTbiBaeT pesie Ha IJlaTe YIpaBJeHUS U CBOUM
Pa3MbIKAOIUM KOHTAKTOM OJIOKUPYET PaboTy BbINPSIMUTESI 0OMOTKHU SIKOPS;

B) 3auuTa no BeJiMuMHe TOKa BO36YKeHUs. EC/IM BBIXOJHOU TOK BBINPSAMUTEJIS TUTAaHUSA
00MOTKM BO30YyxJeHHUA MeHblle Ha 20%, yeM MHUHMMaJbHOe 3HA4yeHMs, yCTaHaBJIMBaeMoe
bynkuuen F21, cpabaTeiBaeT peJsie Ha IJlaTe yIpaBJIeHUs U CBOMM Pa3MbIKAalOLIMM KOHTAaKTOM
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, BBINPSAMUTE/b NUTAaHUSA OOMOTKM SKOpsS He peardpyeT Ha cpabaTbiBaHUe
O6JI0KMPOBOYHOTO peJie BbINPSIMUTEJISI NIUTAaHUSA 0OMOTKH BO30YK/I€HUSI.

E) 3amuTa oT HEMCIPAaBHOCTH JlaTUMKa TOKa. B ycTpoiicTBe A/ u3MepeHUsI TOKa 0OMOTKH
SIKOpsl HMCIIOJIb3yeTCsl [ABa JaTyMKa TOKa, “MJcoBoM” W "MHHycoBoi”. Cnoco6 u3MepeHHs
3amaetcs pyHKuuen F94:

F94=0 - Ia BbluMciaseTCcsd KakK HOJycyMMa M3MepeHUW ABYX AaTyukoB Ia = (Imaroc +
IMHHYC)/2. 3TO OCHOBHOH peXuM paboThl. B ciyyae, eciv oJUH AAaTYHMK HM3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcs OoMIMOKA 12, cUrHa/M3UpPYIOLias 0 HEMCOPABHOCTHU JAaTYMKa TOKa.
[Tocse cpabaThiBaHUS 3alUThI [J151 ee cOpoca HEOOXOJUMO CHATh curHas “"PaboTa”.

[locsie 3TOro MOXXHO yCTaHOBUTD:

F94=1 - Ia = | m1oc;

F94=2 - Ia = [ Munyc;

F94=3 -1a=0;

YcraHaBivBas 3HayeHud F94, paBHoe 1 M 2, MOXHO OllpeJie/INTb HEUCNPABHBIU JaTYUK
WJIM OTperyJMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosb3yeTci Kak BpeMeHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JJATYUKOB TOKA.

K) 3amuTa OoT OTCYyTCTBUA M3MepeHUs HanpshkeHUs sakops Us. @yHKUMA aKTUBUPYeTC
WM oTkiw4vaeTcs ¢yHkuued F96. 3amura cpabaTbhiBaeT ecau HanpsibkeHue Us<25 B mpu
IpeBbIlIeHUH ONpe/ieJIEeHHOTO yIJjia IPOBOAUMOCTH TUPUCTOPOB, UYTO FTOBOPUT O HEMCIIPABHOCTH
KOHTypa u3MepeHus. [locie cpabaTbhiBaHUs 3alUTHI AJiS ee cOpoca HEOOXOAUMO CHAThb CUTHAJ
"PaboTa”.

3) 3amuTa OoT 06pbIBa TaxoreHepaTopa HacTpauBaeTcs QyHkuueit F96. Itol dyHken
yCTaHABJMBAETCA TPU CTYINeHU cpabaTbiBaHUS 3TOoW 3amuTbl: 15%, 25% u 35%. 3amuTa
cpabaTbiBaeT, eciu 060poThl ABuratess <100 06/MuUH npu ynpaBJsioueM 3ajaHuu Usag >
15%, 25% u 35% B TeyeHue 3-X cekyHJ. COOTBeTCTBEeHHO, 3HaueHHe 15% sBJsgeTca camMou
»KECTKOM YCTaBKOM.

[Ipu F96 = 3 3amuTa HeaKTHUBHa.

3amiuTa Tak e He paboTaeT [0 OKOHYaHUsI BpeMeHHU MJIaBHOTO MyCKa.

[Tocsie cpabaTbhiBaHHUS 3aLUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH CUrHas “"PaboTa”.

3.24 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.
[Ipeo6pazoBaTesib uMeeT cnenyaibHyo GyHkiuo FO98( cM. nyHKT 7), IpU COXpaHEHHU B

NaMATH KOTOPOM 3HauyeHUs paBHOro 1, Bce nosib30BaTeJbCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAIOTCA 3aBO/ICKMe 3HaYeHUsl QYyHKIMH.
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4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 [Ipeo6pa3oBaTesib COOTBETCTBYET JeHCTBYIOIUM TpeboBaHusaM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 lna paboTbl Npeobpa3oBaTesisl UCIOJIb3YeTCs ONMAacHOe AJs )KU3HU HanpshkeHue. [Ipu
YCTAaHOBKe Mpeo6pa3oBaTesisdi Ha OObEeKTe, a TaKXKe IMPU YCTPaHEHUHM HEUCIPaBHOCTEH U
TEXHUYECKOM OOCIY>KMBAaHUM HEOOXO0JUMO OTKJ/IYUTH [Ipeobpa3oBaTesib M MOJK/IOYAaeMble
YCTPOMCTBA OT CETH.

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

4.4 TlopkioyeHUe, peryJHpOBKA M TeXHUYECKOe O0OC/ay:KMBaHUe TMpeobGpa3oBaTesis
JIO/DKHBI  NPOM3BOJAUTLCA TOJIBKO KBaJUPULUPOBAHHBIMU ClELMaJUCTaMM, HU3yYUBLIMMHU
HaCTosilllee pyKOBOJCTBO M0 3KCIJIyaTalUU.

4.5 Tlpum osKcIlyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O6XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlna 3a1UThI 06CayKHBatolero nepcoHasna [IpeobpasoBaTesib 02)KeH ObITh 3a3€MJIEH.

4.7 llpeobpa3oBaTesb He MOXeT ObITb HCI0Jb30BaH KaK pas3beJUHUTE/b LeNd WU
H30JIMpYyIollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/iseT ONacCHOCTb JJs
nepcoHaja WM ob6opyaoBaHus, To IlpeobGpas3oBaTesb HeOOXOJUMO MOJK/IYATh 4Yepe3
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30M1aCHOCTH.

49 Pabora npeoGpa3oBaTesii  CONPOBOXAAETCS  BblAejseHHWeM  Temua. /Jad
npeJoTBpallleHHs leperpeBa, BbIX0/Ja U3 CTPOS U PeIOTBPalleHUs oXKapa He06X0UMO:

A) ycranaBsiuBath [I[peo6pa3oBaTesib Ha HEFOPIOUYYI0 MOBEPXHOCTh;

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

B) npu ycTaHOBKe HE06x0A4MMO obecrnieduTb He MeHee 100 MM cBOGOZHOI0 NPOCTPAHCTBA
10 epyuMeTpy Npeobpa3oBaTeis.

5. MoHTaxx Ha 06'beKTe.
5.1 CnepyeT ycTaHOBUTB [Ipeo6pa3oBaTesib Ha IITATHOE MeCTO U Ha/ZIeXKHO 3aKPENUTh ero.
5.2 3azemsuTsh [IpeobpasoBaTesib B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 IlpoksiafbIBalOTCSA JIMHUM CBSI3M, NpeiHa3HAYEeHHble COeJUHEHUS C UMTAILeN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.
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5.3 CeyeHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

54 llenu aad MOJAYM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHAThL BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAEeXHbIM KOHTAKT C
KJIEMMHHKOM Npeo6pa3oBaTeJis, /i1 Y4ero peKOMeHAYEeTCI UX KOHIIbl TIATEJbHO 3aUMCTUTDb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuoxeHuu A.

5.6 IIpu BbINOJIHEHMU MOHTAXXHBIX PabOT HEOOXOJUMO MPUMEHSATh TOJbKO CTaHAAPTHBIN
VCTIpaBHbIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayecTBe TECTOBOM Harpy3KH peKOMeHJyeTcsl MOAK/IIYUTh JIaMIlbl HAaKaJUBaHUS MOLIHOCTbIO
100-150 BT;

B)y6eUuTbCcs B NPAaBUJIbHOCTH MOJKJIIOUEHUS] BHEIIHUX Lielled MUTAHUS U YIpaBJeHUs,
3a3eMJIeHHs], OTCYTCTBUHU KOPOTKOI'0 3aMbIKaHUSI Ha BbIXO/IE;

be3 moJK/JIOYeHHOM Harpy3kd HEBO3MOXHO CJielaTb BBIBOJ, O TMPABUJbHOU HJIH
HeNnpaBUJIbHOU paboTe BbINPSAMUTEJIS.

B) nopatbh HampspkeHHWe HA Mpeo6GpasoBaTesib, IPU 3TOM BCe CBETOJUO/Ibl HA MepeaHel
naHesiu mkada J0/KHbl KpPaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, HAa JUCIIee B TeyeHUe 10
CEKYHJ, J0/bKHA OTOOpPasUTbCS HAJAIMUCh TEKYLled Mojesu npeobpas3oBaTesisi U BKJIKYAIOTCA
BEHTUJIATOPBl OXJaxJeHUsd. Jlajee Ha [Aucijiee 0TOOpasuTbcs HaAnuch “‘[oTOBHOCTBL” H
TeKylllee 3HayeHUe CUTHaJa 33/jlaHusi( HampspkeHUs WM Toka, HanpuMmep Us=50 % ). 3to
03HaAYyaeT, YTO Mpeobpa3oBaTe/ib FOTOB K paboTe U MPOrPaMMHUPOBAHMUIO.

[Ipy mepBOM BK/IIOYEHUU HA TECTOBOW HAarpy3Ke PeKOMEHAYeTCs OTKJIYUTh 3aL[UTY OT
NOTEePU TMOJsI BO3OYKAEHUs, [IJI1 4ero ciaeayeT YCTaHOBUTH 3HadeHUe ¢yHKuuu F93=1. [nsa
3TOro He06X0JUMO HaxkaTh KHoONKy "[Ip” /i1 BXoAa B peXUM NMPOrpaMMUPOBAHUS B MOMEHT,
KOT/la Ha IUCIJIee 0TOOpakaeTcs MPUBETCTBYE U Ha3BaHUE TeKYIled MOJeH.

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

[lepeBenuTe TymOJiep “PaboTa” BbINPAMUTENS MNUTAHHUS OOMOTKH BO30OYXJAEHUsS B
nosioxkeHue “Bkn” W NpOKpyTUTEe pYy4yKy NEepPEeMEHHOr0 pe3ucTopa OT OJHOr0 KpalHero
NOJIOKEHUSI [0 Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MNOAK/IIOYEHHOW Harpyske( Jamie
HaKa/IMBaHUsl) U3MeHsIeTCs HalpshKeHWe B COOTBETCTBHE C CUTHAJIOM 3a/laHuS.

TouHo Takxke ciefyeT mepeBecTu TymOJiep “PaboTa” BbIIPSMUTENS MUTAHUS OOMOTKHU
SKOpSA B MoJioxkeHue “Bk/1” U MPOKPYTUTh PYUKy NEPEMEHHOT0 pe3rucTopa OT 0JHOr0 KpalHero
NOJIOKEHUSI [0 APYroro, y6eJIUBIINCh NMPU 3TOM, YTO Ha MOJAKJYEHHOW Harpyske( Jiamime
HaKaJIMBAHUsI) U3MEHsETCS HaNpPsDKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/IaHUS.
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Janee pexkomeHJyeTc NOAKJIYUTH 3JIEKTPOJBUraTesJb U YCTAHOBUTb KOPPEKTHbIE
3HaYeHHUsl YCTAaBOK JJisl 3allMThl OT MOTepPU MOJs1 BO3OYXJEeHUS U aKTUBUPOBATH 3aUIUTY,
yctaHoBUB F93=0. [Ipu 3TOM Ha AucIJiee BhIPSAMUTENSI 0OMOTKH BO30YX/IEHUs 0TOOPA3UTbHCS
Haanuch “'OTOBHOCTB”, a Ha JAuCIJIee BBINPSIMUTEJSA MUTAHUS OOMOTKU SIKOPSI OTOOpA3UTCA
Haganuch “Om 11 HeT mosiss Bo36GyxAeHUs!” MOCKOJIbKY Ha BbIXOJlE€ BbIIPSAMHUTEJS MUTAHUS
0OMOTKH BO30OYXJeHUsI HET HaNpsDKeHHUS U MO03TOMY OH OJIOKMPYeT paboTy BbINPSMUTEJS
NUTaHUSA OOMOTKHU SIKOPS.

[lepeBenuTe TymOJiep “PaboTa” BbINpAMUTENS MNUTAHHUS OOMOTKH BO30OYXJAEHUsS B
nosioxkeHue “Bks” U yBeqn4uBaiTe BbIXOJHOe HampspkeHue. [Ipu JOCTUKEHHUU BbIXOJHBIM
HanpsPKeHUWEM W TOKOM BO30Yy)KJeHHs 3HAaYeHWM, yCTaHOBJIeHHbIX QyHKuusamMu F19 u F21 y
BBINPSIMUTEJISI NHUTaHUS OOMOTKM BO30YyXJAeHUs], cpabaTbiBaeT ero pese K3 Ha muate
ynpaBJieHUs, KOTOpOe pa3peuiaeT paboTy BbIIPSIMUTEJS MMTAaHHUS OOMOTKHU SIKOPS; HAa JUCILIee
BbINPSMUTEJISI IUTAHUsI 0OMOTKHU SIKOPS TOXKe MOsIBJIsieTCs HaAMUCh “I'0OTOBHOCTB”.

6.2 llepeBesuTe pydky TyMb6Jiepa "HanpaBieHune” B Apyroe mnoJioxkeHue. Yoenurecb npu
3TOM, YTO U3MEHUJIACh NOJIIPHOCTb HANPSX>KEHUSI TUTaHUs 0OMOTKH SIKOPSI.

6.3 PaboTa B pexxuMax cTabUIM3al U CKOPOCTH.

[lepen BkatoueHreM TPC He06X0UMO yOeaUThCS B TOM, YTO MOJKJ/IIOYEH TaXOTeHepaTop.
[TofISpHOCTL TMOAKJIOYEHUSI TaxoreHepaTopa He HWMeeT 3HadyeHus, “miawc” W "MunHyc”
TaXxoreHepaTopa YCJOBHBI.

[Ipy mepBOM BKJIOYEHUH YCTAaHOBUTb 3HayeHuUe ¢yHkuuu F17=1, ycraHoButb F23=0,
3aaatb GyHkuuen F24 yucio MmB/o6opoT As151 UMelolerocsi TaxoreHepaTopa.

[TogaTh Hanpsi?KeHH e 3JIEKTPO/IBUTATENb, yOEJUThCS B HAJIMYME UHAUKAIUK Ha JUCIJIee U
NpPaBUJIBHOCTH U3MePEHUsI 000POTOB JBUTrATeEJIS.

[locne 3TOro 06eCTOYUTH JIBUraTesib, YCTAHOBUTbH OJWH U3 PEXHUMOB CTAOUIH3ALUU
CKOPOCTHU U ONPO6OBATh B paboTe.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYEeHUM YCTAaBOK OCYIIEeCTBJAAETCA B peXUMe
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe kHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pexkUM “'0OTOBHOCTB”
7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHUe” 0CyIIeCTBISETCS Nepexo] OT

OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.
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Bei6paB ¢yHKIMIO, 3HauyeHHE KOTOpPOU

TpebyeTcd NpPOCMOTPeTb WJU H3MEHUTD,

KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnocob

0 - Tymbnep

ynp.

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

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylLled GYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BbIOpaHHOe 3HayeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa MCYe3HET, a 3HayeHHe QYHKIMY He COXPAHUTCS,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OyHKUUU U UX 3HAYEHUS.

[IporpamMmmupyemble QyHKIMK Ipeobpa3oBaTesisi lepeuyuncaeHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpe
Onpenensier crnoco6 ymnpaBjeHus: KoMaHAa “Pabora” mojaeTcssi MeCTHO WJH
JUCTaHLIMOHHO
3HavyeHHe Hagnuch IlosicHeHue
F1 Croco6 ymp 0 S Komana “PaboTa” nomaercs nepeBojoM pyKOSITKH
y p TyMOJepa “PaboTa” B mosoxxeHnue “Bxia”
KoManpma “PaGora” mojaeTrcd mnyTeM 3aMblKaHUSA
1 JUCTAHIIMOHHO KJjeMM 6 UM 7 KJIeMMHOH KkoJyiogkh X1 1uIaThbl
ynpaBJieHUs
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOJAHBIM HaNpSXKeHUEM
3HayeHHe Hagnuchb [TosicHeHUe
CurHas 3a/]JaHys U3MEHSIETCSA HaXKaTUEM KHOTIOK “>" U
M<"
0 KHOTIKH ‘o
HaxkaTue “>” yBeinuMBaeT BbIXOJJHOE HANpSHKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJjaHUsl U3MEHseTCs MOBOPOTOM pPYYKH
NepeMeHHOTO0 Pe3UCTOpPa, pa3MellleHHOTO Ha JIUIeBOH
1 BCTP.pPE3UCTOP MaHeJIH. [TosioxkeHUE “Mun” COOTBETCTBYET
2 CUFHAT VI MUHUMAJbHON  BeJMYMHE 33/laHus, [0JIOXKEeHUe
yHp. “Makc” - MaKCHMaJIbHOH BeJIMYMHE 3aJaHusl.
2 0.10 B CurHas 3a/iaHus N0/1aeTcs BHEIIHUM HampsikeHHeM (-
B 10B
3 0.20 MA CurHajs 3ajlaHus moJaeTcsl TOKOM ymnpaBJjeHus 0-20
B MA
4 4.20 MA CurHas 3ajlaHus MOJAETCA TOKOM ymnpasJeHus 4-20
) MA
CurHan 3afaHus NOAAETCA BHEUIHUM IepeMeHHBIM
5 BHEIIl. Pe3UCTOP pPEe3UCTOPOM. PekoMeHiyemMoe 3HauyeHUe
CONpOoTUBJeHHUS 3TOoro peaucropa 1..10 kOm
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OnpepensieT noBeJieHUe MpeoOpa3oBaTesis MOC/Ae MPONAXKU HAINpPsSHKEHUs] CUJIOBOM CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”

3HayeHHe Hagnucek ITosicHeHue
Eciym npoBasn HanpspkeHUs JJIMJICS MeHee 2 CeK -
BbIXOZIHOE HampshKeHWe CKauKoM BO3BpallaeTcsl Ha

0 BKJIIOUEHO NpPEeXHUU ypOBEHb.

Eciu mpoBas HampsbkeHUs Jinjcsad 6ojee 2 cek -

F3 aBT.BKJI. MPOUCXOJUT aBTOMAaTHYECKOE MOBTOPHOE BKJIIOYEHHE.
Eciu npoBas HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXO/IHOE HAMps>KeHHWe CKAauKOM BO3BpalllaeTcs Ha
NpPEeXHUU ypOBEHb.

1 OTKJIIOUYEHO Ecsiu mnpoBas HanpshKeHUs MJIHJIca Gojiee 2 CeK -
aBTOMaTUYECKHUU Iepe3anyCcK He MPOHCXOJUT; YTOOBI
nepedtTd B pexuM “PaboTa” HyKHO MOJaTh KOMaHIy
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycoBHe cpabaThIBaHKSA 1-ro MpOrpaMMUPYeMOro peJe
3HavyeHUe Hagnuce ITosicHeHue

0 OTKJIIOUEHO PeJjie HEaKTUBHO BO BCEX PeXXUMaX paboThl

1 curtan TOTOB CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B
pexuM “T'oToBHOCTB”

CpabaTbIBaHHEe peJjie TPOUCXOJUT IMPHU Iepexose B
F4 1-e pene 2 curHaa PABOTA P « "p p A P pexoa
pexxuM “Pabora

3 cnrtian ABAPUS CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B
pexuM “ABapus”

CpabaTbiBaHMEe peJie TMPOUCXOJUT TMPH I[epexoje B

4 JWH. TOPM. JAUHaMHUYEeCKoe TOpMoKeHHe( /i1 BBINPSAMUTEJS
NUTAHUSA 0OMOTKHU SIKOpPs)

OnpenesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJse
3HayeHHe Hagnucek [TosicHeHue

0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PEXXUMaX pabOThI
CpabaTbiBaHMEe peJie TMPOUCXOJUT TMPH I[epexoje B

1 curHaya 'OTOB » ,
pexxuM “'oTOBHOCTB'

CpabaTbiBaHWEe peJie MPOUCXOAUT IPU Iepexojie B
F5 2-e peJie 2 curnaa PABOTA P ,, "p p A p pexoa

pexxuM “Pabora

CpabaTbeiBaHHE peJie TMPOUCXOJUT TMPH I[epexoje B

3 curHas ABAPU » ,
pexuM “ABapus”

CpabaTbiBaHUE pejie TMPOUCXOJUT TpPU I[epexojie B

4 JUH. TOPM. JAUHAaMUYECKOe TOpMOXKeHUe( [  BBIIPSAMUTES
MUTAaHUSA 0OMOTKH SIKOPsi)

OmnpenesisieT ycaoBHe cpabaThiBaHHs 3-TO MporpaMMupyeMoro pese. ToJbKo AJs
BBINPSIMUTEJIS] MTUTAHUsI 0OMOTKHU SIKOPS)
3HayeHHe Hagnucek [TosicHeHue

0 OTKJIIOUEHO PeJie HeaKTUBHO BO BCEX PEXXUMaX pabOoThI
CpabaTbIBaHUe pejie TPOUCXOJUT IMPH Iepexone B

1 curHaa 'OTOB p « p » P A P pexoa

F6 3-¢ peste pexxuM “I'oOTOBHOCTb
CpabaTbhiBaHUE peJjie TMPOUCXOJUT TpPU I[epexojie B

2 curHain PABOTA pexcim “PaGoTa”

CpabaTbIBaHUEe pejie TPOUCXOJUT IMPU Iepexose B

3 curHaa ABAPU P » "p p A P pexoa
pexxuM “ABapus

4 UH. TOPM CpabaTbhiBaHUE pejie MPOUCXOJUT TpPU I[epexojie B

- TOpM. JUHaMUYECKOE TOPMOXKEHHUE
F11 UIABH. VK BpeMsi mJjiaBHOrO BbIXOJA HaNpsi>)KeHUsI Ha 3aJlaHHbIA ypoBeHb. /lMama3oH 3HaYyeHUH
-y dyuknuum ot 0 mo 25 cek c marom 0,1 cek
F12 | naaBH.BbIKJA. | BpeMsi N/1aBHOTO CHW)KE€HHUSI HaNpshKEHUS [0 MHUHUMaJbHOTO 3HavyeHUsd. /JlmamasoH
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3HaueHu ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
F15 | mmxHpenen MuHuMa/bHOE 3HaUeHUe CUTHasa 33/jlaHus B %. /lnana3oH 3HaueHut ¢yukuuu ot 0% A0
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,5%
F16 | Bepx. npesen MakcruMasnbHOe 3HaYeHre CUrHasa 3aJaHus B %. /luanasoH 3HayeHU ¢yHKLuu ot 0% 10
100%, HO He MeHee 3HaYeHus PyHKuMM F15. luckpetHocTb 0,5%
OyHKIMA BKJIKYAET PEXUMbl CTAaOWIM3AlMU WM OTPAaHUYEHUS TOKA, HAMPSKEHUS,
MOIIHOCTHU
3HavyeHUe Hagnuce IlosicHeHue
0 HeT PeXMMbl OrpaHUYeHHUs WK CTA0UIN3aIMU OTKJII0YEHBI
1 orpaHuyenue | BKJIIOUEH peXMM OTpaHUYeHMs TOKa
2 Crabunuzanus | | BkiaoyeH peXuM cTabUIN3allu1 TOKA
F17 R—" 3 Orpanuyenune U | BkJIO4eH peXUM OTrpaHUYeHUs HapsDKEHUs
4 Crabunuzanuga U | BkiloyeH pexuM CTabUIN3al MK HanpsKeHUs
5 Cra6 1 orp U BriitoueH peXUM CTabUIM3alUH TOKA C OTPAaHUYEHHEM
HanpsKeHus
6 Cra6 U orp | BrkyloyeH peXuUM CTabW/IM3allMU  HANpPSKEHUS ¢
OrpaHUYeHHEM TOKa
7 orpaHuyeHue n | BkirodeH pexuM orpaHu4yeHHs 060pOTOB
8 ctabuar3anusin | BkiroyeH pexuM cTabUJIM3aIMU CKOPOCTH
OyHKIUSA oOmpefessieT CKOPOCTb U TOYHOCTb CTAOWJIM3ALMM WA OTPAaHUYEHHs [Js
pexxkumoB F17<8
0 MesieHHast MesieHHas cTabuar3alys, BbICOKAasi TOUHOCTh
F18 | crabunusauus 1 cpeAHsAsA CpenHsis cTabuan3anys, cpefHsisi TOYHOCTh
2 6bIcTpast BricTpasi cTabu/in3anusi, HU3Kasi TOYHOCTh
3 ru6Kas BricTpasgs mnpu OOJBUIMX OTKJOHEHUSX OT YCTaBKH,
MeJlJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
F19 u. npesen U OnpenesisieT MUHUMa/IbHOE 3HaUEHUeE HAIPSP)KeHUS Ha Harpy3Ke B peXUMe CTabUau3aluu
HanpshKkeHUs. 3HaYeHHe QYHKLIMHM HE MOXKET NPeBbICUTh 3HaUYeHue ¢yHKIuu F20
OnpenendgeT MakcMMaJbHOe 3HayeHUWe HaNpsHKeHWs Ha Harpyske B pexuMe
F20 B.mpefiea U | cTabuinsalnuy HanpspkeHUs. 3HaueHUe (QYHKIMU He MOXeT ObITh MeHbllle 3HauyeHUs
dyuknuu F19
F21 u. npegen | OnpejiesnisieT MUHMMalIbHOE 3HAUYeHHWE TOKA B HArpy3Ke B peXuMe CTAOUIM3ALUHU TOKa.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHe yHkunu F22
OnpefensieT MakCcUMaJbHOE 3HAYEHHE TOKA B HAarpy3Ke B peXHMe CTAaOW/IM3alHUU TOKa.
F22 B. ipejien | 3HaueHue QPYHKIMU HEe MOXKET MPEBLICUTh HOMUHAJIbHbBIN TOK BBINPSIMUTEJISIA U HE MOXKET
OBITb MeHbllle 3HaYyeHUs GyHKIuu F21
QyHKIMA onpefiensieT NOJKAKYEH JIK TAX0reHepaTop
3HavyeHUe Hagnuch ITosicHeHue
CoobulaeT  cucTeMe  yhopaBJeHUS O  HaJU4YUHU
F23 | Taxoremeparop 0 BKJIIOUEH TaxoreHepatopa. Ha gucnsieil BBIBOAUTCS WHAWKAIUS
060pOTOB BaJia JIBUTaTesl
CoobuiaeT cucteMe ymnpaBjeHUsT 00 OTCYTCTBUE
1 OTKJIIOYEH TaxoreHepartopa. Ha fucnsiee oTCyTCTByeT UHAMKALUS
0060pOTOB BaJa IBUraTeis
F24 mV/o6 3amaetr BesnunHy MB/06 TaxoreHepaTtopa. JTa BEJIMYMHA MCIOJIBb3YETCs AU pacieTa
BeJIMYKMHBI 000POTOB B MHH BaJia JIBUraTeJ/is U NOCAeAYIIed ee MHAMKALNY Ha JUCIJIEe
PyHKIUS onpefiesiseT C10cob TOPMOXKEHUS
0 HET TOPMOXKEHUE OTCYTCTBYET
TOPMOXKE€HHEe TMPOTHBOBKJIOYEeHHEM( peBepcoM) B
F25 TOpMONEHHe 1 npoTHBOBKL T TedyeHUue BpeMEeHU TTOupM( F26) myTeM MOAATH
HamnpsKeHUs 0o6paTHOM  MOJIIPHOCTH  BEJHUYHUHOU
UtopM( F27), yacToTa BpallleHHUs] He KOHTPOJIUPYeTCs
2 HPOTMBOBKJL TOPMOXKE€HHE MPOTHUBOBKIIIOYEHHEM ( ?eBepCOM) nyTeM
nojlauyu HanpsKeHus 06paTHOU MOJISPHOCTH
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BesinunHoil UtopMm( F27); TopMoxkeHUe 3aKaHUUBAaETCS
1ocJie JOCTHXKEHUs1 CKOPOCTH BesinuUHbI oTceuku( F38)

AWUHaMHU4YeCKoe TOPMOXEHHEe - NOoAKJ/JIFDYEeHH e
TOPMO3HOTO pPEe3uCTOopa K 00MOTKaM AKOpAd B T€YEHHE

3 AuHaMmudyeckoe T
Bpemenun TtopMm( F26), 4YacToTa BpallleHUs He
KOHTPOJIMPYETCS
JUHaMU4YecKoe TOPMOXKeHHE - MOJK/I0YEeHH e
TOPMO3HOTO  pe3ucTopa K OOMOTKaM  sSIKOps);
4 JUHAMHU4YeCcKoe n
TOPMOXKEHHE 3aKaHYMBaeTCAd Iocje  JIOCTH)KeHHs

CKOpPOCTHU BesinuuHbI oTceuku( F38)

CDYHKU,I/IH onpenesdeT BpeMA TOPMOXKEHHA 3JIEKTPOABHUIATEJIA. ﬂI/IaHaSOH 3HaYeHUH

F26 TtopMm
dyuknuum 0..25 cekyHp ¢ marom 1 cex
F27 Uropwm OnpenendgeT Be/NWYUHY HANpsOHKeHUs, MOJaBaeMOro K 06UMOTKe AKOpA BO BpeMA
TOPMOXKEHHS B OTHOCUTEJIbHBIX eInHUIaxX. /luana3oH 3HayeHud pyHkiuu 0..50%
F28 [HOM 51 OnpenesisieT 3HaUeHUE HOMUHA/JIBHOTO TOKA SKOPHOW OOMOTKM 3JIE€KTPOJBUTATeEJs, NPU
NpeBbIIEHUE KOTOPOT0 3allyCKaeTCs MaKCUMaJbHO-TOKOBAs 3al1UTa OT NePEerpy3Ku
F31 H. Ipegen n OnpenensgeT HWXHIOIO TpaHULy [JHaNa3oHa peEryJupoBaHUs CKOPOCTH B peXHUMax
CTabUIM3AIMU CKOPOCTH
OnpenesisieT BEpPXHIOW TpaHUIy JHUaNa30HA pPETYJUPOBAHUSL CKOPOCTH B peXUMax
F32 B.MpeJlein | CTaGUIM3allMM CKOPOCTM M MaKCUMajlbHYH BeJWYUHY O06O0pOTOB JJis pexuma
orpa"HuyeHusi o06opotoB( F17=7)
3a/laeT BeJIMYUHY HOMHUHAJBHBIX 060POTOB JBUraTess oT 25 70 6250 06/MuH. PyHKIMA
F33 | HOM. 060pOTHI | He BJUSET HA MPOILECC PETYJIUPOBAHUS CKOPOCTHU; ee BeJMYNHA UCI0JIb3YETCS B KauecTBe
HOMUHaJIbHbIX 060p0TOB NHOM /17151 JIaThl aHAJIOCOBOTO BhIBOJIA
OyHKIMA 337aeT 3HauYeHUe Ko3puiMeHTa NPONOPLHUOHAJBHOCTU OOPAaTHOWU CBSA3U OT
F34 k030 . I1 TaxoreHepatopa Kn s pexuma crabuiusanuu ckopoctu F17=8. BesuuwmHa Kn
yCTaHaBJuBaeTcs B npefesax oT 1 g0 80; yaue ucnonb3ywTcd 3HadyeHus 10..40
3a/laeT KBaJ[paTUYHYIO COCTABJIAINYI0 06paTHOM CBsA3U Mo ckopocTu KkB*(n3-nd)"2, rae
F35 K03, n*n KkB - 3nHauenue F35, n3 - 3agjanHas ckopocTy, nd - pakTuieckast CKOpocTb. [IpuMeHsieTcs
JUISl perKMMa CTabuIM3aliyd CKOPOCTH, HauboJiee 1esiecoo6pa3Ho il HU3KUX 060pOTOB
JIBUTaTeJIs]
OyHKIMA BKJOYAET JOTOPMOXEHUE IOCJe OKOHUYAHUS OCHOBHOTO I[MKJIA TOPMOXKEHWUS
npotuBkaouyeHrneM( F25=1 win F25=2) - nsaBHoe CHM)KeHHWe HaNpsHKeHUs 10 HYJS B
TeyeHue 0,5 cekyHz
F37 | motopMoxeHue
3HayeHHe Hagnuch [TosicHeHue
0 BKJI JloTopMOKeHHe BKJIOYEHO
1 OTKJI JloTopMOKeHHe OTKJIYeHa
F38 1 OTCEUKH OmnpenesisieT BeJMYUHY 3HauyeHUsT 060poToB oTcedyku oT 50 mo 500 o06/mMuH, mocie
JIOCTIKEHH S KOTOPBIX 3aKaHUYMBAETCs [UKJ TopMoxkeHusi( ipu F25=2 uau F25=4)
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gaz”
F92 | komTposn bas 3HayeHHe Hagnuch ITosicHeHue
0 BKJI 3anuTa BKAKYEHa
1 OTKJI 3aluTa OTKAY€eHa
BkiitodyaeT WM OTKJOYaeT 3allUTy OT IOoTepu MoJisgA Bo30OyxaeHUs. ToJbKO [Js
BBINPSIMUTEJISI MUTAHUs 0OMOTKH SIKOPS
F93 | 3amura Bo36. | 3HayeHHUe Hagnuch
0 BKJI 3amuTa BKAKYeHa
1 OTKJI 3amuTa OTK/IKYEHa
OnpefensieT cnocob U3MepeHHUs: TOKa 0OMOTKHU sIKOps Is
3HavyeHHe Hagnuch ITosicHeHue
F94 | Wsmepene | 0 ——— :’I'OK 06M0T1§1/1 "HKOpH paBe"H NoJIyCYyMMe U3MepeHUui
nirocoBoro” ¥ "MuHycoBoro” gaTyukoB Isa = (I+ ul-)/2
Tok 06MOTKU SKOpsI paBeH IOKa3aHHUAM TJIIOCOBOro”
1 JaT4YuK [+

JaTyuka la=I+
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2

JaTYyuK I-

Tok 06MOTKH SIKOPSI paBeH NMOKAa3aHUSAM "MUHYCOBOT0”
Jatyvka Iag=1-

3

HeT

Tok 06MOTKHU sIKOps1 paBeH HyJo, I =0

BkJitoyaeT WU OTK/IKOYAET 3alIHUTy OT MOTEPHU U3MEPEHUA HANIPAXKECHHUA 0OMOTKHU AKOpA

Usa
F95 3amuTta Usa 3HayeHUe Hagnuch
0 BKJI 3anuTa BKAKYeHa
1 OTKIJI 3anuTa OTKJII0oYeHa
OyHKIMS HacTpauBaeT WKW OTKJKYaeT 3alllUTy OT IMOTEepH H3MepeHHs 0060pOTOB
JaurateJisi( 06pbIB TaXoreHepaTopa).
3HayeHHe Hagnuch [TosicHeHue
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
0 15% o
F96 3amuTan Uzazn>15% nocJie OKOHYaHHUS IJIABHOTO MyCKa
1 25% 3amuTa cpabaTeiBaeT, ecad n<100 06/MuUH npuU
Uzazn>25% nocJie OKOHYaHHUS IJIABHOTO IyCKa
3amuTa cpabaTteiBaeT, ecad n<100 06/MuH npu
2 35%
Uzazn>35% nocJie 0KOHYaHHWS NJIABHOTO NyCKa
3 OTKJI 3alyTa OTKJ/II04YeHa
F97 | maaBHbIii X0 OrpaHuYyUBaeT YCKOpEHUE, PEryJUPYeT MJIaBHOCTb HM3MEHEHMUs CKOPOCTHU BpalleHUS OT
HeorpanudeHHoro( F97=0) no ouens mesieHHoro(F97=10)
[losicHeHUe
3HaueHUsT BCeX MPOrpaMMHPyeMbIX OGYHKIMHA He
H3MeHseTCs
Bce  mnporpamMmmupyemble  QYHKIUHU NPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HAYEeHHEe 3Ha4YeHHe
F1 0 F26 3 cek
F2 1 F27 20%
F3 0 F28 [HOM 51
F4 1 F29 2A
F5 2 F30 220B
F98 3aBOJ,. HACTP. 6 3 F31 0
F11 5 F32 2000
F12 3 F33 3000
F15 0 F34 20
F16 100 F35 1
F17 1 F37 0
F18 1 F38 120
F19 0 F92 0
F20 UHoM F93 0
F21 0 F94 0
F22 IHOM F95 0
F23 1 F96 0
F24 60 F97 2
F25 0

8. UnauKanusa JaHHBIX HA JUCIJIee

B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXKHUMOB.
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Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “T'oToBHOCTB”
['0TOBHOCTBH 2-1 cTpoka BesuuuHa 3ajaroliero curHasa, Hampumep, Uz=50%,

U3=40B, 13 =66 A.

1-a ctpoka Koj yHKIMM U ee cCOKpallleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-51 cTpoka BesiMuKHa 3a/1a1011ero CUrHasia

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 BKJIIOYEH)
JIOMOJIHUTEJIbHO OTOOpakaeTcs TeKyllas BeJMYMHAa 0OOPOTOB Basa
JABurareJis, HanpuMmep, n=1500 06/MuH.

Pa6oTa OToGpakaeMble Ha JAuCIJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpoOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGHI UX YCTPAHEHUA
Bo3MokHble HeMCIIPaBHOCTH U CIOCOOBI UX YCTPaHeHUs IpUBeieHbl B TabsuLe 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanucek Ha IlossicHeHHne
WHJMKaTope

N Ommo6kKu

YCcTpoHCTBO He 0GHAPYKHUBaET Hallpsi>KeHU e CETH

Bo3MoxHasa npu4YMHA JencTtBus

Hal'IpH}KeHI/Ie Ha Hp606p330BaTeIIb Y6e,LII/ITbCH B MNOAKJ/JIFOYEHHUH
He IMoJaHOo HallpA»XKeHUH, NPpaBHUJIBHOCTH
MNOAKJIIOYEHHA

Om?2 HeT CUJIOBOH ceTH!

C/IMIIKOM HU3KO€e HalpshDKeHHe Y6eauThcs, YTO HaNpsi>KeHHE B CETH
6oJblie 100 B

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

Bo BpeMsi pa6oThl ObLT 3aPpUKCUPOBAH NMPOBAJ HANPSKEHUS MUTAHUSA
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBbHOCTBI0O  Gojiee  2-X  ceKyHJ. JlanbHeliliee TMOBeJileHUE
npeo6pa3oBarteis onpejensiercs 3HadeHneM yHkuuu F3. Ecau F3=0, To
YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To npeo6pa3oBaTeyib BOHJIET B peXxuM “'OTOBHOCTB” HOCJIE MOJAYU
koMaHgbl “Cton”

npoBas

Om3
HanpsxkeHus!

TemmnepaTypa oxsaxaamuero paguaropa gocrura 80 C.

Bo3mo:KHasi npuYnHa JencTBUs

HeucnpaBeH BEHTUJIATOP | Y6equThcs B HCIPABHOCTH
Ow4 neperpes! OXJIAXKJEHHUS BEHTUJITOpA

3aCOp6HbI BEHTHUJIALIMOHHbIE npO‘-II/ICTI/ITb BEHTUJIALIMOHHBIE
2KaJIIO3U 2KaJIKO3U OT IIbIJIKM M1 MyCOpa

[Ipeo6GpasoBaTesb pa3MelleH B | Y6eAUTbCS, 4YTO  TeMIleparypa

26




"3sezga JnextporHnka” https://zvezda-el.ru/

I1JIOXO BEHTHJINPYEMOM NN
KapKOM MeCTe

OKpYy2Kalollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
npeobpasoBaTesib B ApPyroe MecTo,
NPUMEHUTDb BHEIIHUH 06/1yB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

KOpOTKOE 3aMblKaHHE€ Ha BbIXO/Je

npOBBOHI/ITb BBIXO/,

npeo6pasoBaTeis npeo6pa3oBaTesisl HAa HaJU4HUe
ow?7 KopoTkoe Mex(da3zHOro KOpOTKOIro
m 3aMblKaHue! 3aMbIKaHUA U 3aMbIKaHHA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B peMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
IpeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHWE; YMEHBIINUTb HArpysKy
ow10 Meperpyaka npeo6pasoBaTeis WM | Ha Baly [ABMraress, OTCTPOMTD
3JIEKTpPOJABUraTessl B TeyeHHUe | 3aUIUTYy ABUraTens ¢pyHkuueit F28
JUINTEJbHOT0 BpeMeHHU
BHyTpeHHAA HEUCIIPABHOCTh OTnpaBUTb B pEMOHT
[loBpexaeHnue neney | [IpoBepuThs UCIPaBHOCTBD Lieneil
H BO30VK/leHHUsI BO30YK/IeHUsI
Om11l BOBS;):ZL([):;I/IH HeBepHoe nporpaMMupoBaHue | OTKOPPEKTUPOBATh 3HAYEeHUs
HaCTpoeK bYHKIMH, OTBeYaloLIUX 3a 3Ty
3amuty - F93,F19 u F21
OpuH M3  JaTYMKOB  TOKa | YCTaHOBUTb 3HaUYeHUS GYHKIUHU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Om 12 Hencnpanen pasa 6oJiblie Jpyroro HeUCIpaBHbIN JAaTYUK, HACTPOUTD
JaT4YMK ToKa Ia
NIOKa3aHMsA TOKa C JJaTYMKa WU
3aMeHHUTbD ero
HeucnpaBHoCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Om 13 HeT u3Mepenus Ua | usMmepenus Ug IpPOBEPUTH pa3beM B IJIATe
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
O6pbIB TaxoreHepaTopa [Ipo3BOHUTH LieNb U3MepPEHUH,
Om 14 HeT U3MepPEeHUs n NIPOBEPUTH Pa3beM B IlJIaTe

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipeo6pa3oBaTe/ib He BOCIIPUHUMAaET KoMaHay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymnaer
Ha npeo6Gpa3oBaTesb

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

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

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

3HayeHHe CUTrHaJa 3d/JldHUA HE U3BMEHAETCA UJIK PABHO 0

Bo3mo:KHasi npyuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO/ K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHO ycTaHOBJEHO 3HayeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

[IpocMoTpeTh 3HavyeHHEe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HencnpaBHOCTh  KHONOK  WJIM
BCTPOEHHOT0 nepeMeHHOr0
pe3ucTopa, BHYTpEHHsIS

OTnpaBUTh B PEMOHT

27




"3Bezna InexktporHnka” https.//zvezda-el.ru/

HEHUCIIPAaBHOCTb |

HeT omin60ok

[Ipeo6pa3oBaTesib NepexoAUT B pexuM “PaboTa”, curHan ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha HWHAWKATOpPE HET HaAHHCGﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/M4YHe HaMpsKeHUs
220 B Ha knemmax XT3:1 u XT3:2

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipyn paboTe mpeobGpa3oBaTesib NEPUOAUYECKH “3aBHcaeT”’, JaHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomorartesibHOe nuTtaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUA JPYroro | OT APYrod JIMHUHU
o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

HpI/I nogade  HallpAXXe€HHUdAd  Ha

npeo6pasoBaTesib Ha Harpyske

NPUCYTCTBYET HaNpshKeHWe, XOTsd KoMaHJa “Pabora” He mojaHa,
npeo6pa3oBaTesib HAX0AUTCs B pexxuMe “'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/IDYEHUA HArPYy3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

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

A) KOHTPOJIb KpelJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSIYKKAa BUHTOBBIX COeJIMHEHUH;

B) yjaasieHue NbLIK U TPS3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11.1 Ha kaxxabI¥ npeo6pa3oBaTesib HAHOCSTCS:

A) Ha3BaHuUe npeobpa3oBaTeis;

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

11 MapkupoBKa npeoopa3soBaTe i
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[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12 YnakoBKa npeo6pa3oBaTeJis
12.1 YnakoBKa npeo6pa3oBaTesisi IPOU3BOAUTCH B KAPTOHHYIO KOPOOKY WJIU JAepeBsIHHbIN
ALUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe
13.1 llpeo6pasoBaTesib XpaHUTb B 3aKPBIThIX MOMEIEHUAX B KapTOHHBIX KOpOOKaX WJIU
JlepeBAHHBIX AIMKaX [IPU C1eAYIOLUX YCI0BUAX:
A) TeMmnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;
B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.
Bo3ayx B moMelleHUHU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJIoYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

ZTRS-RV-TY-460-200.......cccriiiinriieiniinen e 1 wr.
PYKOBO/ZCTBO M0 3KCIIIYATALIMH ..covvvennernresnrerrnennessn e 1 .
| =0k 1 (0] o AP PTRPT 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalliu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TeudeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHMU TMO0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIX 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJIS HE JIeCTBYIOT:

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

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallMM NOTpPeOUTE/NeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHue UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSX, WUCHBITAJU yJAapbl MOJIHUM, MOXap WJIU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejnpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH FAapaHTUMHOIO U MOCTTapaHTUMHOrO PEMOHTA MPOAYKLUHU
MO>KHO 00PaTUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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Tab6suua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM
HavmeHoBaHuUe Al A2 B1 B2 H Kpenex Macca, kr

ZTRS-RV-460-200-100-25 174 120 608 565 318 BoJsiter M8 20
ZTRS-RV-460-200-160-25 174 120 608 565 318 Bositel M8 22
ZTRS-RV-460-200-200-25 174 120 608 565 318 Bostel M8 23
ZTRS-RV-460-200-250-25 336 280 638 619 338 Bostet M10 36
ZTRS-RV-460-200-315-25 336 280 638 619 338 Bostert M10 38
ZTRS-RV-460-200-400-25 336 280 638 619 338 Bositert M10 39
ZTRS-RV-460-200-500-45 400 344 748 701 348 Bostet M10 45
ZTRS-RV-460-200-630-45 400 344 748 701 348 Bostet M10 46
ZTRS-RV-460-200-800-45 400 344 748 701 348 Bostet M10 47
ZTRS-RV-460-200-1000-45 | 503 447 848 801 377 Bostet M10 59
ZTRS-RV-460-200-1250-45 | 503 447 848 801 377 Bostet M10 60
ZTRS-RV-460-200-1600-45 | 700 644 856 809 377 Bostet M10 70

31



