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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu W OOCAY>KMBaHUSA Tpex(pa3HOTO BBINPSIMUTENS HaNpPsHKEHUs,
nMeHyeMoro aajiee o Tekcty “TBH-3-LC-N”, “BbinpsAMuTeib” UIu “ycTporcTBO”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HamnpsbKeHUs1 W peryJMpoBaHUsl €ero JeWCTBYIOILLEero 3HauyeHWs1 Ha aKTHUBHOM, aKTUBHO-
WHAYKTUBHOW M €MKOCTHOM Harpyske. PeryjsupoBaHue OCYULIECTBJISETCS 32 CUeT U3MEHEeHHUs
yrJja 3a/lep>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB.

1.2 PerysvpoBaHHe HanpsihKeHUsI HA HAarpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.3 BeimpsaMuUTesIb MOXKeT IPUMEHATBCA KaK /1 pyYHOT0 peryJIMpOBaHUs HANlPSXKeHUs Ha
Harpyske, Ajis 4ero npejiHasHadyeHbl KHOIIKM U NepeMeHHbIM Pe3uCTOp Ha IepeJiHel NaHesx
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHUS B COCTaBe CUCTEMbl aBTOMaTH3aluu. B kadyecTBe
yIpPaBJIAOLIMX CUTHAJIOB MOTYT IPUMEHATbCA:

A) cranpaptHbii curHai 0..10 B;

B) crangaptHbiil curHai 0...20 MA;

B) cTrangapTHbIN curHas 4..20 MA;

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

Komanpay paspemieHuss JJjisg paboTbl BBINPSAMHUTENS MOXHO I0JaThb KaK BPYYHYI C
NOMOIIbI0 TyM6Jiepa Ha JIMLEBOM MaHesH, TaK U JAUCTAaHLMOHHO, 3aMKHYB COOTBETCTBYIOIIUE
KJIEMMBI.

Beibop curHasa ynpaBJeHHS W KOMaH/bl paspelleHUs OCYILeCTBJISAETCd MyTeM
IpOrpaMMHUpPOBaAHMUS.

1.4 BoinpsAMuUTeIb ABJISAETCA MUKPONPOLLECCOPHBIM MNPOrpaMMHUpPyeMbIM YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.5 BeinpsiMUTe/ib OTOOpakaeT Ha JUCIJIee TeKyllhe JJaHHble O BeJWYHWHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BeinpsamuTesb UMeeT IUUMPOKUM KOMIJIEKC 3aljUT M aBTOJUArHOCTHUKHY,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMEHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku TBH-3-LC-N

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryiakuBaroIUi QUIAbLTP WHAYKTUBHO-eMKOCTHOH
YnpasJienue ¢pazamMu CoBMecTHOe
Hasnnyve BBOJHOr0 aBTOMaTH4YeCKOI0 Het
BBIKJIKOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMHHaJIBHBIN TOK Harpy3ku, A

40, 80, 125, 160, 200

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

Bxoz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

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

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupako-kpucrasindyecku MHAUKATOp 32-
CUMBOJIBHBIH, 2 CBETOAMO/A

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpammupyembix pese 220 B 5 A.
BeixogHoM curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/J€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3anuTa: noteps ¢da3bl UM “caunanue” gpas

JJIeKTPOHHasd

[leperpy3o4Has cnoco6HOCTb

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -

1 MuH
[Topor cpabaTbeiBaHUS 3aLUMThl OT KOPOTKOTO [=3.35In
3aMbIKaHUSA o
ToyHOCTB MOAAEPXKAHUS TOKA B peKUMe 20 I
CTabUJIM3alMY TOKA
Bpems cTabuin3anuy TOKa IpU CKayKe
Hanps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cek
pexxuMe CTabUIM3aL MU TOKA
ToyHOCTB NOAAEPXKAHUS BBIXOJHOTO
HalpsKeHUs B peKUMe CTabU/IM3aLuu 2% Un

HallpAXXeHUud




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

BpeMs cTabuim3zanuu BbIXOJHOTO
HaNps»KeHHUs NPU CKauKe Hamps>KeHUs CETU 2 3 cex
WM Harpysku Ha 10% B pexxume h
CTabuIM3allMU HanpsiKeHUs
CTeneHb 3alUILLEHHOCTH P41
OsULAKIEHIe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
A BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcHUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsuus 2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JuauTtenbnbil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTusa 12 mecsueB

[l paboThbl BBIIPSAMUTENSA HeoOXOAUMO JABa HanpspkeHUsA. OJHO HampshKeHUe uepes3
TUPUCTOPBI KOMMYTHUPYETCA HAa Harpys3Ky — OHO Ha3blBaeTCH CUJIOBBIM HallpSKeHHEM; Jpyroe
HalpshKeHWe MUCMIOoJIb3yeTcd JJ NUTAaHUA CUCTeMbl yIpaBJeHWs - OHO HasbIBaeTcsd
BCIIOMOTraTe/JbHBbIM. BcroMoraTesibHOe HamnpshKeHHe peKOMeHJAyeTcsl NoJaBaTh OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX NOMEX,
TaKue KaK CBapOYyHble annaparthl, 3JIeKTPOJBUraTeN! U T.J,.

2.2 BeimpaAMUTe b IpeiHA3HAYEeH [JIJIF SKCIJIyaTalluy B C/Iey0LIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U Ia30B;

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

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

) atmMmocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYrUX UCTOYHUMKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHYTpeHHee YCTPOWCTBO.
BHelIHUU BUJ BBITPAMUTEIS MpecTaBAeH Ha pucyHke 3.1:
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PucyHok 3.1 BHelIHWY BUJ, BBINPSAMUTEA

Ha nuueBoit maHesin pa3MeLjaloTcs 371eEMEHThl MHAWKALUKY U YIIPaBJeHUs:
A) cBeToauof “PaboTa”;

B) cBetoguon “ABapus”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KpPUCTAIINYECKUI UHAUKATOP;

) kaonku “Ilp.”, “®@”, ”>", "<” nns nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3ucTopa;

7K) KkHOoNKa aBapMUHOTO OCTAHOBA;

3) BosbTMeTp NOCTOSIHHOTO TOKA

BuyTpu mikada pazMeniaroTcs:

A) knemMHas kosogka XT1 aia noakaoueHus ¢pas NUTAIOILEN CETH;
B) TupuctopHbie MoayaH( 3 IITYKH);

B) paauaTop oxsnaxjeHus;

[') maaTel cucTeMbl ypaBJieHHUS;

) xki1eMMHas KoJsioaka XT2 11 MOAK/II0YEeHHUS Liellell Harpy3Ky;

E) aBTOMaTHuyeckui Bbika4aTeab QF1;

2K) maTuuku Toka ( 2 WTYKH)

3) BEHTUIATOPDI OXJIAXK/EHUS;

H) craaxuBawiyi LC-duaptp.

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJMpymloIlero 3JjeMeHTa B YCTPOUCTBE HCHOJIb3YKOTCSI TPU THPUCTOPHBIX
MOJYJISl, KaXKJAbIM W3 KOTOPBIX COZEPXUT MO JABa TUpuUcTopa. CHI0BOe HamNpsiKeHHe
NoJAK/IYaeTcsd K KjieMMHOM koJsiogke XT1. Ha suueBod mnaHesd pasMelleHbl 3JIEMEHThI
WHAWKAIMU U yIpaBJieHus. BHelllHHe MPoBo/ia U Kabesu [JIJisl MOJIK/IIYEHUS] HAPSKeHHUs CeTH,
Harpy3kKy W Lieneil ynpaBJieHHs] BBOAATCA B IIKad C HIDKHEW CTOpPOHbL. llenu ynpaBjieHus U
CUTHA/IM3alMU MOJKJII0YATC K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHUs.

PexxyMbl paboOThHL.

BeinpsiMuTesib B JIlOOOM MOMEHT HAaXOJUTCS B OJJTHOM U3 PEXKMMOB pabOThI. ITU PEKUMbI
nepevyucaeHbl B Tadsuie 3.1.
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Tab6siuna 3.1 PexxuMbl pab0Thl BHIIPSIMUTEIS

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuiMe UMIYJIbChl yIpaBJIeHUS Ha CUJIOBble THPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLUN pexxuM. Ha uHAUMKaTOpe B INepBOH CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HauYeHHe CUTHaJIa 33IaHUS

“Pabora”

B 3TOT peXuM BBINPSAMUTENb NEpPeXOJUT IMPHU HAJWYMU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe TUPUCTOPHI MOJAAIOTCH yNpaBJANOLIAE
MMIyJIbChI, HA HArpyske MpUCYTCTBYeT HampspkeHUe. Ha uHAuKaTope
OoTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BbIXOJHON TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoJuT B pexxuM “'OTOBHOCTD .

“ABapus”

B 3TOT pexuM BbINPSMUTENb MEePEXOJUT NPU pPerucTpanuu Kakou-
JIUO60 aBAapUUHOW CUTyaluu. MMMyJsbchl yHpaBjeHUsT Ha CHJIOBBbIE
TUPUCTOPBHI He MOJAITCS. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cuTyanuu. [locie perucrpanuu
OTCYTCTBHS aBapUHHOU CUTyalluU BBINPSIMUTEJb MOXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “loToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HacTpoeK.

Ha nnjukaTope oTob6pakaeTcs KOJ, OLIMOKHU Y NOSICHSAOLIAA HAJIUCh

“IIporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MpPOrpaMMUpPYyeMbIX
napamMeTpoOB M COXpaHEHUS MX B NaMATH MHUKpomnpoueccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nepepHel naHenu. Takxke B pexkum "[lporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky ‘I[lporp.” B nepBble 10 cekyHz nocie
NO/Jauu NUTAHUA [JI CUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
0TOOpakaeTcsl Ha3BaHUe TeKylled MoJiei BbIIPSMUTEA).

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

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

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO BBINPSMHUTEJb BBINIOJIHEH B BU/le MeTaJlJIMYECKOr0 HaBecHoro mkada. Ha
nepe/iHel MaHeJ U UMEKTCS OpraHbl yIIpaBJeHUs U UHJMKALUY, lepeyrc/eHHble B Tabaule 3.2

Tab6smua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUMK BbIIPSIMUTeE S

OpraH ynpasyieHus wind | HasHayeHue

HMHAUKAIUHU

ABTOMaTHYECKUM
BbIKJIto4aTe b QF1

3awmuTa Lemneu yrnpaBJjieHUs

Csetoguop “Paborta”

['oput B pexxume “Pabora”
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Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [aHHble, peXUM paboThbl, 3Ha4YeHUs
MHAMKATOP IpOrpaMMHUpyeMbIX yCTABOK
[lepeMeHHBIN pe3ucTOp | YnpaBJieHHe BBIXOJHBIM HallPSXKEHHUEM B pyYHOM peXuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlisg nojauu KoMaH/bl “PaboTa” B pyyHOM pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrpPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMWH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [l HeMeJlJIeHHOTO CHATUS BBIXOJHOTO HAMNpsDKEHUs INpHU
OTKJItoOYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT2, X1 u X4 npuBejieHO B Tabsuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha IjiaTe yrnpaBJeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI

XT1 1 A Jns noaknoyeHus ¢pasbl A nUTaAOIIEN CETU

XT1 2 B Jns noakioyeHus ¢asbl B nuTaroiein ceTu

XT1 3 C Jns noaknoyeHus ¢pasnbl C nUTAKOLIEN CETU

XT2 1 N 151 coelUHEHHUS C HEUTPAJIbIO CETU

XT2 2 N Jisi coenHeHus ¢ Harpyskoi( Beixo “MuHyc”)

XT2 3 + U BbIX | Jlsisg coeguHeHus ¢ Harpy3ko( Boixoz “nuiroc”)

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

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

X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/J|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mu# fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d o a4y CUrHasia JYMCTaHIMOHHOIO yIIpaBJIeHUs

X1 7 GND O061mui

X4 1 HP P1 HopmanbHO-pa3oMKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJe

X4 5 po

X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrPpaMMUPYeEMOTro
pene

X4 7 HP P3 HopmanbHO-pa30MKHYTbINA KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje
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O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJie
e 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-ro NIporpaMMHUpyeMoro

3.5 Br160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJyiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkH X1, 03Ha4yaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIECTBJSETCS
nporpaMmMupoBaHueM GyHKuuU F1( cM. myHKT 7).

3.6 Br16op 3azato11ero curyuasaa

YnpaBaATb yYpOBHEM BBIXOJHOIO HaNpsKeHHUS BBINPAMUTENS MOXHO MECTHO WJIH
JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJIATh:

A) xkHonmkamu “>” m “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lIero CUrHaJsia, a HaKaTHUe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEepPEMEHHOTO
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NPUMEHAThCH:

A) ctaHzapTHbIM aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npusoxxeHue A) u Tabauueil 3.3. BbI6Op HCNOJIb3yeMOTOo CUrHajla OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJiee B BOJIbTaxX UK amIiepax, Hanpumep U3=50 B, [3=30 A.

3.7 Ucnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHMe BBINPAMUTEJIA [10CJE IPOBaJia CUJIIOBOr0 UJIM BCIOMOTraTeJbHOI'0 HaNpsXKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycTaHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YypOBeHb, ecJd O6oJibllle JBYX CEKyHJ] — TO NpPU HaJIMYUM KoMaHAabl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHe 3ampelleHo. Eciu mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUHU YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHue 06 ourMbke. B TakoM MmoJioxkeHUH BhIPSIMUTEb 3a6JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
NporpaMMHpyeMMbIX pese. B 3aBUcUMOCTH OT 3HaueHus PyHKuUU F4-F6( cM. nmyHKT 7) pese
MOTYT ObITh HEAKTUBHBIM UJIM BBINOJHATH QYHKIIMIO CUTHA/IU3aTOPa CAeYIOIUX COObITUN:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

b) BeinpsaMuTesb HaXoA4UTCs B pexxuMe “PaboTta”;

B) BoinpsiMUTE/Ib HAXOAUTCSA B pexkuMe “ABapus’.

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

3.10 H1>KHWY ¥ BepXHUY IIpeJieJibl DeryJIUPOBaHUS

HmxHUH U BepxXHUM mpeJiesibl PEryJUupoBaHUsl COOTBETCTBYIOT MHUHHUMAJbHOMY U
MaKCMMaJIbHOMY 3Ha4yeHMI0 yNpPaBJ/AIEro CUrHaja. YCTAaHOBKA 3TUX 3HAYeHUH IO3BOJISET
YCTAaHOBUTb TpPaHHULbl JHaNa30Ha, B KOTOPOM OyJeT BeCTUCb pPeryJHpoBaHHUE BbIXOJHOIO
HanpspKeHWs B IPOLEHTaX OT HOMHUHa/IbHOro. EciM ycTaHOBUTBH 3HayeHHe [AJ1s1 HHUXKHEro
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JiMana3oHe — OT HyJIsl 10 MAKCUMaJIbHOTO BbINTPSIMJIEHHOTO.

3aZlaHNe 3Ha4eHU I HM>KHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxuM orpaHyuyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKd H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).
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3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI MOJAAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa peryJisaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHas 3ajaHua oToOpakaeTcs B aMIlepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCHUMaJIbHOT'O TOKa 3aJiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.13 PexKUM OorpaHuYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXET pabOTaTh B peXHMe OTpaHUYEHUs HANpPsHKEHHUs, B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBHe HAa THUPUCTOPHI
TakUM 06pa3oM, 4YTOObl BBIXOJJHOE HaNpsDKeHWe Ha Harpyske He IPeBbICHMJIO 3a/laHHOE
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO Hanpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAaOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOGbI NOAJAEPKUBATh HANpsPKEHHWE Ha Harpy3ke Ha 33/laHHOM YpOBHE.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpsDKeHUsl CeTH, BpeMs
CTabuM3alMM NpU CKayke ceTeBoro HampspbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKI/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabuJIM3allMy TOKA C OTpaHUYeHUeM HanpsKeHUs

[Ipeo6pasoBaTesib MOXKET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKAa C OJHOBPEMEHHBIM
OrpaHHWYeHUEM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
HarpyskHu Ha 3aZJaHHOM YpPOBHe, OJHOBPEMEHHO C 3TUM He J0NyCKas NMpeBbIIIeHUs yCTaBKHU 10
HanpspkeHuto. CUTHa/ 33ZlaHusl OTOOpaXkaeTcss B aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHUEM ycTaBKkU F17, BesnMyMHa MUHUMaJbHOIO U
MaKCHMMaJIbHOT'0 TOKa 3aZiaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HalPsXKeHUs —
byuknuei F19( cM. nyHKT 7).

3.16 PexxuM cTabuUIM3aIMY HANPSXKEHUS C OTPaHUYeHUEeM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OJHOBpEMEHHBbIM OrpaHUYEeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
M3MeHseT ynpaBJsiiollee BO3JelCTBMe HA TUPUCTOPbI TaKUM 06pa3oM, YTOOBI MO/ lepP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He /[iomycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHUrHaJ 3aJjaHus 0OToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHkuusa BKJIWOYAETCSd U OTKJIKYaeTCsd MporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MHUHUMaJIbHOTO M MaKCUMaJIbHOrO HamnpsiKeHUW 3ajaeTcd ycraBkamu F19 wu F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMed F22( cM. myHKT 7).

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3alUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHUYeHMs) 3aZlaHHbIX BeJUYMH. [lna 3toro uMeerca QyHkuusa F18, kotopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:
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- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
IpA 3TOM JOCTUraeTc HauWboJblIafg TOYHOCTb CTabWIM3alUU. TOYHOCTb CTabWUIM3ALUHU
HanpsKeHUs WX Toka — 1% OT HOMHHA/JIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTabM/IM3aluu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHsAsA, NPU 3ITOM
JIOCTUTAeTCsl CpefjHssl TOYHOCTb CTAabMIM3aluU. TOYHOCTb CTAGWUIM3aLMU HaNpPsSHKeHUs WJId
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOTo
HaMnps>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpas. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJIM Toka - 3-5% oT
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabuJM3allMd BbICOKas INpPU OOJbIIOM OTK/JIOHEHUH
CTabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJAJieHHass MO Mepe NPUOJIMKEHUS
CTabU/IM3UpyeMOM BeJWYMHBl K 3aJaHulo. Takod BMJ CTabUJIM3aLUM MOXeT OKa3aTbCsd
NOAXO/S1LEN /i1 HeJIMHEMHOW HarpysKHu;

- 4 - rubkaa 2. AHaJIOTUYHO NpeJbIAYIIEMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIEHHbIM U3 BCeX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

BeinpsiMuTesib UMeeT crhenyaibHyo GyHKIU0 FI98( cM. myHKT 7), MpU COXpaHEHUH B
NaMsTH KOTOPOU 3HAUYEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS] QYHKIIUM.

3.19 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0le BU/bl 3aLUT:

A) 3amUTa OT KOPOTKOrO 3aMbIKaHUs SIBJASETCS 3JIEKTPOHHOW. 3JJIEKTPOHHAs 3alUTa
peanusyeTcsl NyTeM OBICTPONM 0O6PAGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAKLUX OT
JIaTYMKOB TOKa. [Ipu mpeBbllleHWH MICHOBEHHOI'O TOKa 3HayeHWs 3*[HOM NPOUCXOJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCl COOTBETCTBYIOLIee
COOOIIeHHE.

B) 3amuTa OT neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [JId  COXpPaHEHHUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IIpeBbIIIAOLIEM
HOMHWHA/JIbHOE  3Ha4YeHWe TOKa  BBIIPAMMUTE/A. 3allUTa  fABJAETCd  3JIEKTPOHHOM.
Mukponpoueccop HenpepblBHO U3MepsieT TOK Harpy3kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOTO HHTerpaJjla U CpaBHHUBaeT ero C yCTAaBKOM, MPU MNpeBbIIIEHUU KOTOPOH CHUMAeT
MMIyJIbChl yNpaBJeHHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. PaboTta
BBINPSIMUTEJSA GJOKUPYETCS Ha 3 MUHYTHI, IOC/JA€e Yero OH MepexoAuT pexuMm “‘'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTess: [ = 1,5 [HoMm - 10 cek, [ = 1,25 Inom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabaTbiBaHHUSl 3JIEKTPOHHOM 3alUThI( MO MPHUYUHE
BHYTPeHHel HeUCNPaBHOCTH WJIM COOe HACTpoeK) TUPUCTOPBI 3aLIMIIAIOTCA OT Neperpysku
TEIJIOBBIM pacluenuTesieM aBTOMaTU4eCcKoro BbikatodaTess QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JaTYMKOM, KOTODPBIM HeNpepbIBHO ONpalluMBaeTcd MHUKpomnpoueccopoM. IlpenenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
6JI0OKMpyeTcsl 0 OXJaxAeHUs pajuaTtopa Ao TeMnepaTypbl 60 C, mocse 4yero BbINPSMUTEJNb
nepexoAuT pexuM “'0TOBHOCTBL”, ec/iv moAaHa komaHza “Cromn”.
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[) KOHTpOJIb HampsPKEHUSI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaTblBaeT B C/ly4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClIydyae HUX
“cnunanus”.

J) 3amuTta OT OTCYyTCTBHUSI H3MepeHUs BbIXoJHOTro HamnpsbkeHuss Ud. PyHkuus
aKTUBMPYeTCcsa WM OTKJlo4aeTcsd ¢yHkuued F95. 3amura cpabaTbiBaeT ecjiy HalpshKeHUe
Ud<25 B npu npeBblllIeHUU OIpeieIeHHOr0 yrja NpoBOAUMOCTH TUPUCTOPOB, YTO FOBOPUT O
HEHUCNIPAaBHOCTH KOHTypa u3MepeHus. [locse cpabaTbiBaHMS 3alluThbl [JJs ee cOpoca
Heo0X0AMMO CHATBb curtas "Padora”.

3.20 Mcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HaNpsDKeHHe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpO30M XKM3HU NepCcoHasia UK NopYerd UMYLeCTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXXKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATeJbHOTO MUTAHHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUs1 HA TUPUCTOPHI HE MOAA0TCS.

3.21 Oco6eHHOCTU TUPUCTOPHOTrO PeryJIMpPOBaHUS

PerysiupoBaHue BBIXOJHOIO HaNpPSKEHUA OCYLIECTBJAETCA 3a WM3MEHEeHUsd yrJja
OTIUPaHUs CUJIOBBIX THUPUCTOPOB. [Ipy NpOEKTUPOBAHHWM M IKCIJIyaTalMM 00O0pOJYyBaHHUA
c/lelyeT y4ecTb CJefytoliie 0COOeHHOCTH:

A) BrIIpAAMJIEHHOE HalpsXKeHHe Ha BbIXOJ€e BBIPAMUTESA ABJIAETCA NYJbCUPYIOIIUM —
OHO COJIEpPXKUT IOCTOSAHHYH M IepeMeHHYyH cocTaBjswlue. [lepeMeHHas cocTaBagoas
nposBJadeTcA B BUJAe rapMoHUK. [lepeMeHHas cocTaB/ALAsA YaCTUYHO NOJABJIAETCA
CTJIQKMBAOIUM UHAYKTUBHO-eMKOCTHBIM QUJIBTPOM, OJHAKO MOJIHOCTBIO N0/laBJieHa ObITh He
MoxeT. [IpuMeHeHue criaxuBawuero ¢GUJbTpa IM03BOJA€T CHU3UTb TapMOHUYECKUe
COCTaBJIAIIOLME HAaNps>KeHUS U TOKa Ha BbIXO/le BBIIPAMUTEJISA, HO IPU 3TOM UCKaKaeT popMy
BXOJIHOTO TOKa U MOHWXaeT Ko3pPuiMeHT MOLWHOCTH. [Ipy 3TOM NepeMeHHas COCTaBJAAWOILAsA
3aBHUCUT OT BEJIMYMHBI yIJla OTIMPAHUA TUPUCTOPOB U BeJIMYMHbBI HArPY3KH.

B) I[IpuMmeHeHHe criaaxuBawuero GQuibTpa BeAeT K MOHWXKEHUI Ko3dpduuueHTta
MOILHOCTHU ceTHU A0 0,6, I0O3TOMYy TOK B ¢asax NHUTAIOLIEro HalpshKeHUs MPUOJIU3UTENbHO
MOJKeT NPEeBbICUTh BbIXOJHOU TOK BBIIPAMUTEJIA. ITO Ce[yeT YIYUThIBAThb IPU BbIOOpE ceYeHUs
KabeJiell M IPOBOJOB J/Isl MUTAHUSA BbIIPSAMUTEA

B) BbIxojHOe HampskeHHe BBIIPAMUTE/S MOXKeT CHUJIbHO HU3MEHATbCA NPU Pe3KOM
M3MeHeHUU Harpys3kd. Tak, HanpuMep, npu pe3koM Habpoce 100% Harpy3ku HampsiKeHue Ha
BBIXO/Zle BbINPSAMUTeS MoxeT “npocects” Ha 30% u 6oJiee, COOTBETCTBEHHO, HA060POT, NMPHU
pe3koM copoce 100% Harpysku HanpskeHUe Ha BbIXOJle BBIIIPSMUTEJISA MOXKeT “MOANPBIrHYThH”
Ha 30% u 6osiee. ITO OOBACHAETCA TeM, YTO HNPHU OJHOM M TOM 3Ke yrje NPOBOAUMOCTHU
TUPUCTOPOB BBIXOZHOE HANps2KeHUEe MOXKeT CUJIbHO OT/IMYaThCAd B 3aBUCUMOCTH OT Harpysku. B
pexxMMax CTabuM3alyy M0 TOKYy U HalpsXKeHUs CUCTeMa yIpaBJieHUs He MOXXeT MTHOBEHHO
CKOPPEeKTUPOBATh yroJ NPOBOJUMOCTH TUPUCTOPOB, YTOOBI 06eCleYnTh 3a/laHHbIe NapaMeTphl,
B CHJIy CBOEH UHEPLUOHHOCTH.

[') BeinpsaMuTesnb noTpebsseT peaKTUBHYIO MOLIHOCTb JaKe NPU YUCTO aKTUBHOM
Harpyske

/1) ®opMa BBIXOJJHOT'O HaNpsKeHUs BbIIPAMUTeA 6e3 criaaxuBarwouiero LC-gunabTpa u ¢
HUM IIpe/iCTaBJIeHa Ha pUCYyHKe 3.2:
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PucyHok 3.2 BeixoHOe HanpsbkeHUe BbINIpsMUTe s 6e3 craaxubatoilero LC-puabTpa(BBEpXY)
Y C HUM(BHHU3Y)

4. Tpe6oBaHMs1 6€30MIACHOCTH.
3JIEKTPOYCTaHOBOK”,

4.1 BoinpsMuTeNb COOTBETCTBYeT JeNCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
«[IpaBuiam
noTpebuTesen».

TeXHUYeCKoH

3KCIJIyaTal U 3JIEKTPOYCTaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
4.2 Jlna paboThl BbINPSAMUTEJS UCHNOJb3yeTCs ONacHOe JJi XU3HU HanpshkeHue. [lpu
YCTAHOBKe BBINPSAIMUTENSI Ha OOBEKTe, a TakKe IpPU YCTPAaHEHWU HEeUCHPAaBHOCTEHW U
YCTPOMCTBA OT CETH.

TEXHHUYE€CKOM O6CJ1y}KI/IBaHI/II/I HGO6XO,£LI/IMO OTK/IFOYUTLb BbINIPAMHUTE/Ib W MOAKJ/IIOYa€eMble

4.3 He AOIIYCKaeTCA MollalaHue BJIalrdk Ha KOHTAKTblI KIEMMHHWKOB U BHYTPE€HHIOK 4Y4dCTb
aTMoccl)epe KHCJIOT, LueJloqeﬁ, MaceJl M T. II.

mwkada. 3anpeniaeTcs UCNOJAb30BaHUE BBINPSAMUTEJS B arpecCUBHBIX CpeJiax € COJep>KaHUEM B

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHE BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 [lnsa 321U ThI 006C/IYKUBAIOIET0 IEPCOHA/IA BBINIPSMUTEJb J0KEH ObITh 3a3€MJIEH.

4.7 BplnpsAMUTeNb He MOXeT ObITb HCHOJIb30BaH KaK pasbeJUHUTE/]b ILeNu WIU
H30JIMpYlollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy INpeJAcTaB/isgeT ONacHOCTb [JJs
nepcoHaja WJIA O0OOpYyAOBaHUA, TO BbINIPSAMUTENb HEOOXOJUMO MNOAKJAKOYATb 4Yepe3
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CHCTeMOM 6e30MaCHOCTH.

4.9 PaboTa BBINPAMUTEJISI CONPOBOXKAAETCA BbljeseHHeM Temua. [ npefoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaB/IMBaTh BBINIPSAMUTE/Ib HA HETOPIOYYI0 IOBEPXHOCTh;

B) HejonycTUMO yCTaHaBJIMBATb BLIIIPSIMUTEJIb B [IJIOX0 BEHTUJIMPYEMBIX MECTax U MeCTax
C BBICOKOM TeMIlepaTypou OKpy:Kawller cpesbl;

B) npu yctaHOBKe HE06X0AUMO obecneynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
10 IePUMETPY BbINPAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CnenyeT yCTaHOBUTD BBINPSAMUTEJIb Ha IUTATHOE MECTO M Ha/leXKHO 3aKPENUTh ero.
5.2 3a3eMJIUTh BBINIPSAMUTEJIb B COOTBETCTBUE C Tpe6boBaHUAMHU [1YD.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, lIpeJHa3HAYeHHble COeJUHEHUS C MTAILeN CEeThIO,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CedyeHue CUIOBBIX IPOBOJOB JOX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHAThL 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 OOEeCHeYUuTb HX HaAeXHbIM KOHTAKT C
KJI€MMHHKOM BBINPSMUTEIS, AJisT Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYMCTHUTb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMHU IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY NPOU3BOAUTCA IO CXeMaw,
NpYBeeHHBbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPHUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.
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6. IlepBOoe BK/IIOUEHME.

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

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

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

B) nopaTth HampspkeHWe Ha BBIIPSMUTE b, IPU 3TOM BCe CBETOJMOJbl Ha NepeaHen
naHeJ v wkada JO0/HKHbl KpaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTb, Ha JUcIljee B TedyeHHe 10
CeKyH/| J0/PKHA OTOOPa3UTbCA HAANMUCh TeKylled MoJesu BelIpsAMUTeNdA. [lasee Ha AUCIIee
0TOOpa3uThbCs HaAMUCh “'OTOBHOCTh” W TeKylllee 3HAaUYeHUe CUTHajia 3aJaHusi( HaNpsHKEHUS
uid Toka, HanpuMmep Us=50 % ). 3To o3HayaeT, YTO BBIIPSAMUTENb [OTOB K paboTe U
IpOrpaMMHpPOBAHMUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: Nojlaya KoMmaHAabl “Paborta”
OCYIIIECTBJIIETC MECTHO TyMOJIEpOM C JIMIEBOM TMaHeJM, CUTHAJN 33JlaHUsl T0JAeTCs
BCTPOEHHBIM IlepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tym6bsep “PaboTa” B mosoxkeHue “Brka” u
NPOKPYTHUTE PY4YKy MEepPEMEHHOro pe3ucTopa OT OJHOr0 KpaWHero MoJIOXKeHHUs! A0 Jpyroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JlamMmnax HakaJMBaHHSA) W3MeHSeTCs
HanpsbKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUs.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYILIECTBJASETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT PEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Bo160p pyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:
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F1 cnoco® ynp.
0 - Tymbnep

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

Jnsa Toro,

YTOObl COXPAHUTh BbIOpAaHHOe 3HAaYyeHUEe QYHKIHUH, HY)KHO KPAaTKOBPEMEHHO

HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OyHKIMHY U UX 3HAYEHUS.

[IporpamMmupyeMble GYHKIMU BBIIPSIMUTEJIS llepevyrcieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpaMmupyemMbie GyHKLUHU

dyH- Haanuce Ha OnucaHue
KIUsl | HMHAUKaTOpe
OmpenenisieTr cmoco6 ympaBieHWs: KoMmaHZa “‘PabGora” mojaeTcd MeCTHO WJIH
JUCTAHLIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 Croco6 ymp. KomaHnpa “PaboTta” nojaeTcsi nepeBooM PyKOSTKU
0 TyM6J1ep p » “Tee
TyMOJepa “PaboTa” B moJioxeHue “Bkj
Komanga “PaboTa” mojjaeTcs nyTeM 3aMbIKaHHSI KJIEMM
1 JOUCTAHIIMOHHO o
6 ¥ 7 KJIEMMHOM K0JIOAKHU X1 nJiaThl yrpaBJeHUs
OnpepesisieT cUrHaJ ynpaBJeHUs] BBIXOAHbIM HaNpsiXKEHUEM
3HaueHue Hagnucoh [TosicHeHue
CurhHaJs 3aJlaHusl U3MeHAeTCsd HaXkaTHeM KHOIOK “>" u
ll<"
0 KHOIIKU wn
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HANpsDKeHUE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsKeHUe
CurHas 3aJjaHusl U3MeEHseTCs IOBOPOTOM PYYKHU
NepeMeHHOT0 Pe3UCTOpPa, Pa3MeIleHHOr0 Ha JIMLEBOM
1 BCTP.PE3UCTOP | HMAHEJIU. [TosioxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. o “ ”
MHUHUMaJbHOW BeJIMUUHE 33/laHus], oJ0XeHue “Makc
— MaKCUMaJIbHOM BeJIMUMHE 33/IaHUs.
Curnas 3aflaHus NoJaeTcsd BHEMIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJs 3ajlaHus noJaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsd TOKOM ynpanJjeHus 4-20 MA
BHELW CurHas 3afiaHus NOJAeTCs BHEUIHUM TIepeMeHHbIM
5 ' pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
pe3ucTop
CONpPOTUBJIEHUs 3TOro pe3uctopa 1..10 kOm
OnpenenisieT NoBeZileHHWE BBINPSIMUTE/S [OC/Ae NPOMAXKU HAMpsSKeHUs CUJI0BOUM ceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi»KeHHUs B pexxuMe “Pabota”
3HavyeHue Hagnucek [TosicHeHue
F3 aBT.BKJI. Ecin mpoBas HanpspkeHUs [JJWJACA MeHee 2 CeK -

BBIXOJJHOE HaNpsDKEHHEe CKAayKOM BO3BpalljaeTcs Ha
IpEXHUN YPOBEHb.
Eciu npoBas HanpsDKeHUsl JUIMJCA OoJiee 2 CeK -

0 BKJIIOYEHO
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MNPOUCXOAUT ABTOMATHYECKOE ITIOBTOPHOE BKJIFOYEHHE.

Eciv mpoBan HanpspkeHUs JIMJICS MeHee 2 CeK —
BBIXOJIHOE HaIpshKeHWEe CKAavYKOM BO3BpalllaeTcsd Ha
NpEeXHUH yPOBEHD.

1 oTkJw4YeHo | Ecium mpoBan HanpsbkeHuss jiauicsd 6ojiee 2 cek -
ABTOMATHYECKUH Iepe3anyCcKk He MPOUCXOJUT; YTOObI
nepedTy B pexxuM “PaboTa” HY)KXHO MOAATb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6orta”
OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HaueHHe Hagnucek [TosicHeHuUe
0 OTKJIloYeHOo | PeJie HeaKTHBHO BO BCEX PEXKUMAX PabOThI
1 CUTHAT CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
F4 1-e pene I'OTOB “T'oToBHOCTB”
2 CUTHA CpabaTpIBaHUE peJie IPOUCXOUT MPHU [EPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeX0/ie B PEKUM
ABAPUA “ABapus”
OnpejenisieT ycaoBUe cpabaTbIBaHUs 2-I0 MIPOTrPaMMUPYEMOTO peJie
3HaueHUe Hagnucek [TosicHeHue
0 OTKJIloYeHOo | PeJie HeaKTHBHO BO BCEX PEXKUMAX PaboThl
1 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MepeXo/ie B PEKUM
F5 2-e peJsie 'OTOB “ToToBHOCTB”
2 CUTHAT CpabaTpIBaHUE peJie IPOUCXOUT MPHU MTEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEKUM
ABAPUA “ABapus”
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 IPOrPaMMHUPYEMOTO peJie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJIl0oYeHOo | PeJie HeaKTHBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEKUM
F6 3-e pesie 'OTOB “ToToBHOCTB”
2 CUTHA CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MepeXo/ie B PEKUM
ABAPUA “ABapus”
BpeMsi maBHOTO BBIXOJA HaNpsDKEHHUs] Ha 3aJlaHHbIM ypoBeHb. /luama3oH 3HaYeHUU
F11 IJIaBH. MYy CK
éyuknuu ot 0 mo 25 cek c marom 0,1 cek
BpeMsi MJIaBHOTO CHW)XEHUS HaNpsDKeHUS [0 MUHUMAaJbHOTO 3HadeHUs. /[mana3oH
F12 | maBH. BBIKJIL o
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHusd B %. [luanasoH 3HadeHud yHkuuu ot 0%
F15 | HmwkH.Ipegen
Z1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F16. luckpetHocTts 0,1%
MakcuMasibHOe 3HaueHHe cUrHaja 3aZaius B %. [luanasoH 3HaueHU ¢yHkuuu ot 0%
F16 | Bepx.npenen
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,1%
OyHKIUA BKJIOYAET PEXUMbI CTAOUIU3ANUK WM OTCPAaHUYEHUS TOKaA, HANpPsDKEHUs,
MOIIHOCTHU
3HavyeHue Hagnucek [TosicHeHue
0 OTKJI PexXHMbl OrpaHUYeHHUs UJIU CTAOUIN3AI[MU OTKJIIOY EHbI
1 orpanuyenye I | BKJIIOYEH peXUM OTpaHUYeHUs TOKA
F17 pexuM 2 Cra6umsaums | | BK/IIOYEH peXXUM CTabUIM3alM1 TOKa
3 Orpanuyenue U | BKJIIOUEH peXUM OrpaHUYEHHUs HANPSHKEHUS
4 Crabuiusauusa | BkyIroueH peXXUM CTabUIN3aLMH HAPsSKEH NS
U
5 Cra6 1 orp U BrJitoueH peXUM CTaGU/IM3allMM TOKa C OrpaHUYeHUeM
HanpsHKeHUs
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6 Cra6 U orp I BrkjloyeH pexuM CcTabWIM3alUu  HANpsKeHUsd C
OrpaHUYeHHEM TOKa
QyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6UIM3AllMU UJIM OTPaHUYeHUs
0 MepanenHass | MeasieHHasl cTaOUIM3alUs, BbICOKast TOUHOCTb
1 cpeAHss CpenHss cTabuan3alys, CpeJiHsAs TOUHOCTh
F18 | cra6umsamus 2 ObICTpas BoicTpas cTabuin3alius, HU3Kas TOUHOCTh
3 e BoicTpass mnpu OOJIBIIUX OTKJOHEHUSIX OT VCTaBKH,
Me/lJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
4 rH6Kas 2 AHanoqujo rubkasgs 1, HO C Topasfo MeHbIIUM
OBICTPOIEUCTBHUEM
OnpenenisieT MHHUMaJbHOEe 3HAueHHE HaNpSKEHUST Ha Harpyske B pexume
F19 H.npefiea U | cTabuWiu3anuy HanpspkeHUs. 3HadyeHWe QYHKLMKM He MOXeT NPeBbICUTbH 3HAaYeHUe
dyuknuu F20
OnpefensieT MakCMMaJbHOe 3HAuYeHUE HaNpsPKeHUs Ha Harpyske B peXuMme
F20 B.pefien U | cTabuausauuy HanpsbkeHUsl. 3HaueHUe QYHKIMKA He MOXKeT ObIThb MeHbllle 3HaueHHUs
dyuknuu F19
F21 u. npegen | OmnpenesisieT MUHMMaJIbHOE 3HAaUYeHHE TOKA B Harpy3Ke B peKuMe CTaOHJIN3al[UH TOKa.
3HavyeHHe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHHue PyHKIUU F22
OmnpenesisieT MakCUMaJIbHOe 3HAaYE€HHE TOKA B Harpy3Ke B peXXUMe CTaOU/IM3alMy TOKa.
F22 B. ipejien | 3HaueHue (QYHKIMU He MOXKET NPEeBbICUTh HOMUHA/JbHBIA TOK BBINPSIMUTEJNS U He
MOXKeT ObITh MeHbIlle 3HaUYeHHusA PyHKIuu F21
QyHKIMSA BKIKYAET WIH OTK/II0YAaeT KOHTPOJIb OTCYTCTBHUSA WM “caunanus gas”
3HavyeHUe Hagnucek IlosicHeHUe
F92 | KoHTpoOJb pa3
0 BKJIIOYEHA 3alyTa BKAYeHa
1 OTKJIYeHa | 3amuTa OTKJIKYeHa
BruitoyaeT MJIM OTKJIIOYAET 3al[UTYy OT MOTEPU U3MepPEeHHUs BIXOIHOTO HanpsikeHus Ud
FO5 3amura Ud 3HayeHHe Haanuch
0 BKJI 3anuTa BKJIIO4YeHa
1 OTKJI 3amyTa OTKJKYeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HayeHHe Hagnucek ITosicHeHue
0 HeT 3HavyeHUsT BCeX MPOTPaMMHUpPYyeMbIX JGYHKIHHA He
H3MeHseTCs
Bce nporpaMMupyeMble GYyHKIMU NPUHUMAKT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3Ha4YeHHe
F98 3aBOJ. HACTP. 1 0 16 100%
F2 1 F17 1
1 Aa F3 0 F18 1
F4 1 F19 0
F5 2 F20 UHoM
F6 3 F21 0
F11 5 cek F22 IHOM
F12 3 cek F92 0
F15 0 F95 0
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8. UnauKanusa JaHHBIX HA JUCILIee

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

Pexxum

OTobpakaeMble aHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”

['oTOBHOCTB 2-9 cTpoka BesnyuHa 3ajarouiero curHaja, Hamnpumep, Usz=50%,
U3=250B, I3 =66 A.

1-a ctpoka Koj yHKIMM U ee COKpallleHHOe Ha3BaHUe, HallpUMeD,

[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOe MOsiICHEHHE
1-4 cTpoka BesimumHa 3a/jal011ero CUrHana
Pa6oTa 2-1 cTpoKa BesnuMHa TOKa Harpysku, BBIXOJAHOTO HanpsikeHUs b
TeMnepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C
ABapus Koz omin6ku 1 ee Ha3BaHuUe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoo6blI UX YCTpAaHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
YcTpoHCTBO He 0GHAPYKMBAET HAPSDKEHHE CETH
Bo3MoXxkHasg npu4MHaA JencTBus
HanpsixkeHue Ha BBINPSIMUTEJb He | YOEUThCS B MO/IK/IIOUEHUHN
N0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
. MOJIKJIKYEeHUS
Om?2 HeT CUJIOBOH ceTH! > >
He BkJueH aBToMaTHyecKui | BkiawoduTtb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOUATEJIb
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, YTO HAMpsiKeHHEe B CETU
6osibiie 100 B
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TMoBeJieHUE
Om3 Hanan:;:Zl:Hﬂ' BBINPSIMUTEJIA omnpejensieTca 3HadeHneM ¢yHkinuu F3. Eciu F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To BhinpsAMUTENb BOWAET B pexkUM “'OTOBHOCTBL” mMocJje Nmojayu
koMaHgb! “Cton”
TeMnepaTypa oxaaxgawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHaA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il031 OT MbLJIM U Mycopa
BeinpsiMuTeNb pa3MellleH B MJ0OX0 | YOeUThCAd, UTO  TeMIlepaTypa
BEHTWIMPYEMOM WJIM JKAapKOM | OKpYKalollero BO3/yxa He
MecTe npeBbimaeT 40 C. YCTaHOBUTb
BBIIPAMUTENb B Jpyroe MecCTOo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Ow?7 KopoTkoe KopoTkoe 3aMblkaHUe Ha BbixoJe | [IpO3BOHUTH BBIXOJ BbINPSIMUTEISA
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3aMbiKaHUe! BBINIPSIMUTEJIS Ha HaJinuue Mexpas3Horo
KOPOTKOT0 3aMbIKaHUS U
3aMbIKaHU{ Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
npeBbIllIaeT HOMUHAJBHBIA TOK Hanpsi>KeHUe; YBeJTUYUTh
Om10 [leperpyska BBINIPAMUTEJA B TeyeHue CONPOTHUBJIEHHE HAarpy3KH
JJINTEJNbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
HeucnpaBHOCTb B uenu | [Ipo3BOHUTE 1leNb H3MepPeHUs,
Om 13 HeT usaMmepenusi Ud | usmepenus Ud NIPOBEPUTH pa3beM B IJIATe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BeInpsiMUTEJIb HE BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha BbIIPSIMUTEJb

[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

BeInpssMUTEIb MEpexXoAuT B pexxuMm ‘PaboTa”, curHaa ymnpaBJ/ieHUS
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 QF1,
nutanue 220 B MPOBEPUTh HaJIHW4YUe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxxata  kHomka  “ABapuiiHoe | OT)KaTb KHOIKY
oTKJoYeHue”

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe BBINPSAMUTENb MEePUOJUYECKH “3aBUCAeT’, JaHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoXkHas NpUIUHaA

JencrBusa

21




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

BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIEPXKUT MHOTO noMex; | HIMYMe IOMeX W IMpOBaJoB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbl HanpsbkeHus | [logaTh BcnoMoraTesibHOe NMHATaHUe
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JUHUU

o6opyaoBaHus (

3JIeKTpOABUraTesield, CBapOYHbIX

annapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

[Ipy nosave HanNpsPKEHHWS Ha BBINPSIMUTENb Ha Harpy3ke MpPUCYTCTBYET
HanpsbkeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjlaHa, BBINPAMHUTED
HaXoJUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxKHasg npu4MHaA JencTBus
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP

TUpHUCTOPA
Hesephnoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTH
Harpysku NOJKJ/I0YEeHNs] HAarpy3KHU
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
[Ipu paboTe BHINPSIMUTEJIS BbIK/IOYaeTcss aBToMaT QF1

Bo3mo:KHas npuYnHa JenicTBUs

HeT omu60ok

CiMiKoM 60JIBLION TOK HAarpy3KH | Y6eJuTech, YTO TOK Harpyskd He
NpeBbILIAeT HOMHHAJIbHBIA  TOK
- JIAHHOUW MOJIeJI BBINPSIMUTEJIS.

KopoTkoe 3aMbikaHUe Ha Bbixozie | “[Ipo3BOHUTE” BHIXO/ BHINPSIMUTEJISI
HewucrpaBHOCTb aBTOMAaTa 3aMeHHUTb aBTOMAT

Haxkata  kHomka "ABapwuiiHoe | OTXKaTb KHOIIKY "ABapuiiHoe
oTKJoYeHue” OTKJIloYeHue”

10.

10. TexHu4ecKoe 06C/IyKUBaHUE

1 TexHuYyecKoe 06CIy>KMBaHHUE BBIIPAMUTEJSA IPOU3BOAUTCA He pexe OJHOIrO pasa B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A)
B)
B)
r)
H)

11.
A)
B)
B)
r)

KOHTPOJIb KpeIJIeHus;
KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, TOATSP)KKA BUHTOBBIX COeJIUHEeHHUH;
yAaJieHre NbLJIU U TPs3Y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;

KOHTPOJIb TEMIIEPATyPHOI0 peXUMa.

11 MapkupoOBKa BBINIPAMUTEIA

1 Ha kaxx/ bl BBIIPSAMUTEJb HAHOCATCH:

Ha3BaHUe BBINIPAMUTEJIS;

0603HayeHHUe NUTAIOIEero Hallps>KeH!s U 4aCTOTh;
noTpe6JisieMasi MOLHOCTb;

CTeNeHb 3alUThl KOPIyCa;

/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.

12.
AIIUK.

12 YnakoBKa 6J10Ka

1 YnakoBKa BBINPSIMUTE/SI NPOU3BOAUTCA B KapTOHHYIO KOPOOKY WJIM JlepeBsHHbIN
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13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 BpInpsAAMUTENb XPaHUTb B 3aKPbITHIX MOMELIEHUSAX B KAapTOHHBIX KOPOOKax HWJIH
JlepeBSIHHBIX ALIMKaX [IPU CJIeAYIOLUX YCI0BUAX:

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

B) oTHocHUTeIbHAsA BJAXXHOCTb Bo3/iyxa He 6osiee 80 % npu TemnepaTtype 35 C.

Bo3zyx B noMeleHHMU He JOJDKeH COZepXaTh MblIM, TapoB KUC/AOT U ILesIoUel, a Takxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 BoinpssMuTeb B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMmepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMUTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TBH-3-LC-N .o 1w
PYKOBO/CTBO MO 3KCIIYATALLMHU ...cevvereeeneenseeernneneneens 1wt
| = T0d 1 (0] o WP 1wt
KOMIIIEKT KPEIIEMKA .. vevereruueeeererssneresessneeesasnsneneseesnnens 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 F'apaHTHiiHbIE 06513aTE/JIbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJIIOJeHUU
N0J1b30BaTeJIEM YCJIOBUHM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTaXa

15.2 B csiyyae BbIX0Ja BBINPSIMUTEJSI U3 CTPOSI B Te€YEHHWE TapaHTHUUHOrO CpoKa MpHU
CObJIIZIEHUH T0JIb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCraTHbI PEMOHT UJIW 3aMeHY.

15.3 B cayyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTAapaHTUHHOTO peMOHTA NMPOAYKIUHU
N0JIb30BaTe/ib MOXKET 0O6paTUTBCSA MO aJipecy, yKa3aHHOMY caiTe KoMmnaHuu: https://zvezda-

el.ru/
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IIpunoxenue A CxeMbl NOAK/IIOYEHUSA
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PrucyHok Al CxeMa noJK/I0O4YEHUA
IIpunoxenue b 'abapuTHbIE U NPUCOeJUHUTETbHbIE pa3MepPbl

O ;
S
0
' '—
b 1
5] o |
= A2 -
| A3
I & ]
I
—— —

Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM

HavMeHoOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
TBH-3-LC-N-40 480 516 | 546 | 720 680 | 194 | Boatet M10 30
TBH-3-LC-N-80 560 602 | 638 | 840 790 | 194 | Boatet M12 48
TBH-3-LC-N-125 560 602 | 638 | 840 790 | 194 | Boatet M12 56
TBH-3-LC-N-160 660 702 | 738 | 940 890 | 222 | Boatbt M12 72
TBH-3-LC-N-200* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 90

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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