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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,
vMeHyeMoro aajiee o Tekcty “TBH-3-L-N”, “BeinpsamuTenb” Uiav “ycTpoucTBo”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HanpsbKeHUs1 W PeryJMpoBaHUs ero JAeWCTBYIOLIero 3HayeHUs Ha aKTUBHOM U aKTUBHO-
WHAYKTUBHOW Harpy3ke. HejonmycTUMo NoJK/I0YeHHEe K BhIMPSAMUTEN eMKOCTHON HarpysKu —
aKKyMyJISTOPHOM 6aTapeH, mpeobpa3oBaTeJist YaCTOThI U T.I. PeryjiMpoBaHue OCyllecTB/IsSIETCS
3a CYEeT U3MeHEeHH YTJia 3a/[eP>KKHU OTIIUPAHHUS CUJIOBBIX THPUCTOPOB.

1.2 PerysvpoBaHMe HanpshKeHUs] HAa Harpyske OCyIeCTBJISA€TCS OJJHOBPEMEHHO 10 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.3 BeinpsAMuUTEb MOXKET IPUMEHATHCA KaK /1 pyYHOTO peryJIMpOBaHUs HalpsXKeHUs Ha
Harpyske, AJis 4ero npejiHa3HayeHbl KHOMKU U MEepPEMEHHbIM pPe3UCTOP Ha MepeiHel MaHe U
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHs] B COCTaBe CUCTEMbl aBTOMAaTH3alMU. B kadyecTBe
yHpaBJSALAX CUTHAJIOB MOTYT IPUMEHSAThCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay paspelneHuss i paboThbl BBINPSIMUTENS MOXKHO MOJaTh KaK BPYYHYH C
NOMOLbI0 TyMOJiepa Ha JIULEBOW MaHeJU, TaK U JUCTAHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHasa ynpaBJeHUss W KOMaH/bl pa3pelleHusl OCYLIeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

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 xapakrtepuctuku TBH-3-L-N

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryakuBaw MU GUIBTP Jpoccesib
YnpasJienue ¢pazamMu CoBMecTHOe
Hasuuue BBOIHOT0 aBTOMAaTU4Y€CKOTO Het
BBIKJIIOYATe I
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
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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;

W) crnaxxuBawIUi ApOCCeb.

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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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 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 OCOGEHHOCTH TUPUCTOPHOI'O PETYJIUPOBAHUS

PerysvpoBaHve BBIXOJHOIO HampsPKEHUs OCYUIeCTBJSETCA 3a HW3MEHEHUs yrJa
OTIUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NpOEKTHpPOBAHUM U IKCIJIyaTallud 0OOPOAYBaHUSA
caelyeT y4ecThb cleAylole 0CO6eHHOCTH:

A) BbIIpsSIMJIEHHOE HaNps>KEHUE Ha BbIXOJE BBINPSMUTEJS SBASETCA MYJIbCUPYIOLIUM —
OHO COJIEpP>KHUT TOCTOSIHHYI0 U I[epeMeHHyl cocTaBiswoiiue. [Ipyu 3TOM mnepeMeHHas
COCTABJIAIOIIAS 3aBUCHUT OT BEJIUYHUHBI YIJa OTIIUPAHUS TUPHUCTOPOB U MOXKeET ObITh A0 50% u
OoJibllle OT BEJIMYUHBI IOCTOSTHHOM cocTaBJsollel. [lepeMeHHast cocTaB/soLiasi MPOSIBASETCSA
B BHU/Jle TapMOHUK. PopMa BBIXOJHOTO TOKA MOBTOpPSET GOPMYy BBIXOJAHOIO HAMPSHKEHUS JJIs
aKTUBHOW HAarpy3kKd U MMeeT HEeCKOJIbKO CIJIa)KEHHBbIM XapaKTep [Jis aKTUBHO-UHJYKTHUBHOU
HarpyskH.

b) BesiMurHa MOCTOSSHHOM COCTaBJISIIOIIEN MOKA3bIBAETCS CTPEJIOYHBIM BOJIBTMETPOM, a
Ha JuCIIee 0TOOPaXKalTCsA BeJIMYMHA HaNpsHKeHUs, 3KBUBaJIEHTHas JIEMCTBUIO MOCTOSSHHOW U
epeMeHHOW COCTaBJISIOLIEH. Tak npu nNUTAaHWM, HANpUMep, OOMOTOK BO30YXKAEHHs
3JIEKTPOABUTraTe sl CJeJlyeT OPUEeHTUPOBATbCAd HAa NMOKa3aHUS BOJIbTMETPA, TaK KaK TOJIBKO
NOCTOSIHHAs1 COCTaBJIAOIAsl CO3/1aeT 3JIEKTPOMAarHMTHBIM BpalllaloIMi MOMEHT, @ NP NUTAaHUHU
HarpeBaTe/IbHbIX 3JIEMEHTOB - IIOKAa3aHUs [JAUCIJIes], TMOCKOJIbKY HarpeB U BblJleJieHUe
MOILIHOCTH B Harpy3KH M0/, BO3JeMCTBUEM KaK [TIOCTOSAHHOM, TaK U TIepeMeHHOU COCTaBJIAIIUX.
B 3ToM ciyyae He y4eT MepeMEHHOW COCTaBJSAOLIEN MOXET NPUBECTU K H3OBITOYHOMY
BbIJI€JIEHHIO MOLHOCTH B HarpyskKe.

B) Jlaxxe ec/iv yCTaHOBUTbD JAEUCTBYIOLee 3HAUEHME BbIXOJHOTO HANPS>KEeHU s, HAIpUMep,
Bcero 100B, aMmninTyja nyabcaliiil BBIXOAHOTO HanpsikeHUss MoxkeT aocturatb 300-320 B. Jasa
yMeHbIIIeHHUs aMILJIUTY /bl MyJibCallui TpebyeTcsl yCTaHOBKA craaxuBatoiero LC-dunbTpa.

[') Tok B ¢pa3ax muTarwllero HanpsHKeHUs Npub/n3uTenbHo paBeH 0,3-0,4 OT BBIXOAHOTO
TOKa BBINPSAMUTEJSA. ITO CJeAyeT YIYUThIBATh MPHU BbI6Ope cedyeHUs1 KabeJsied U MPOBOJOB sl
NUTAHUS BbIIPSIMUTEIS

/1) BeimpsiMUTesNb MOTpe6JIsieT PEeaKTUBHYI MOIIHOCTb JaKe MPU YUCTO aKTUBHOHU
Harpyske

E) ®opMa BbIXOJHOTO HANpSXKEHUS BBINPSIMUTEJS 0e3 CraaKUBAILIEro JApoccess U C
JpoccesieM NpejAcTaBJeHa Ha pUCyHKe 3.2:
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PucyHok 3.2 BeixoZjHOe Hanpsi>KeHHe BbINPSIMUTEJIs 6e3 Criaa)KrMBallero(BBepxy) U C
JipoccesieM(BHU3Y)
4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BpimpsAMUTENb COOTBETCTBYeT JAeWCTBYWOILUM TpeboBaHusAM “IlpaBuUs ycTpoWcTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
notpebuteseii» U «[lpaBui TEXHUKU 6e30MACHOCTU NPU IKCIJIyaTalUU 3JEKTPOYCTAaHOBOK
noTpebuTesei».

YCTAaHOBKEe BBINPSIMUTEJNSI Ha OOBEKTe, a TaKKe INpPH YCTPAaHEHWH HEeUCHPaBHOCTEH U
YCTPOMCTBA OT CETH.

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHOoe JJis XKU3HU HanpshkeHue. [lpu
TEXHUYECKOM OOCIY>XMBAaHUU HEOO6XOJJUMO OTKJIYHUTb BBINPSIMUTEJb W MOJKJIOYaeMble

4.3 He ponyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB M BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaX C CoZlepKaHUeM B
atMocdepe KUCOT, 1iesi0uel, Maces U T. II.

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHE BBINPSAMUTEJS JLOJKHBI
IPOM3BOJUTHCH TOJIbKO KBaJMPULHUPOBAHHBIMHU CIelUaJMCTaM{, M3YYMUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

TpeboBaHUSA

4.5 Ilpu sKcmayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO06J0/jaTh

«[IpaBu/ TexXHUYECKOW B3KCIJIyaTallUd 3JIEKTPOYCTAHOBOK MOTpebuTeseil» u
«[IpaBUJ TEXHUKH 6€30MACHOCTHU MPU IKCILJIyaTAlUH 3JEKTPOYCTAHOBOK MOTPEOUTEEM».
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4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NIepCOHasa BINPSAMUTE/b [JOJKEH ObITh 3a3eMJIEH.

4.7 BplnpsAMUTeNb He MOXeT ObITb HMCHOJb30BaH KaK pasbeJUHUTE]b LeNu WIU
H30JIMpYyIollee YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJiaya HalpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJs
nepcoHaja WM O06OpyZ0OBaHUS, TO BbINPSIMUTENb HEOOXOJUMO TMOJAKJKYATh 4Yepes
npepbiBaTeb, HANPUMEDP, KOHTAKTOP, YIIpaBJisieMbld BHELIHEN CUCTEMOM 6€30MaCcHOCTH.

4.9 PaboTa BBINPAMUTEJISI CONPOBOXKAAETCA BbljeseHHeM Temua. [ npefoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa Heo06X04MMO:

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

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

B) npu ycTaHOBKe Heo6Xo MO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 NIePUMETPY BbINPAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CnenyeT yCTaHOBUTD BBINPSAMUTEJIb Ha IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTh ero.
5.2 3a3eMJIUThb BBINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

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

5.3 CeyeHue CUJIOBBIX IPOBO/IOB AOKHO COOTBETCTBOBATh TOKY Harpy3KH.

54 llenu aaa MOJAYM CUTHAJIOB YIpaBJIeHUS CjeAyeT BbINOJHATh BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHHUKOM BBINPSIMUTEJISA, AJIS1 Yer0 PEKOMEHAYeTCs MX KOHLbI TIIATeJbHO 3a4YUCTHUTbh U
006JIyAUTH UJIK ONPEeCccoBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHenue

NPOBO/JIOB OCYILECTBJISIETCS O/, BUHT.

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

5.5 TloakaoueHue BHELIHUX ILeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpunoxeHuu A.

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

6. IlepBoe BK/IIOYEHHE.

6.1 [lepe; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:
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A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

B) nmnojaTh HamnpsbkeHHe Ha BbIIPSMUTEJb, IPU 3TOM BCe CBETOJMOJblI Ha NepejHel
naHeJsiu mKada J0KHbl KpaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, Ha JUCIJIee B TeyeHue 10
CeKyH/| J0/DKHA OTOOPa3UTbCA HAANMCh TeKyllled MoJesu BelIpsAMUTeNd. [lasee Ha AUCIIee
0TOOpa3uThbCs HaAMUCh “'OTOBHOCTh” W TeKylllee 3HAaUYeHUEe CUTHajIa 3aJaHusi( HaNpsHKEHUS
uiad Toka, HanpuMmep Us=50 % ). 3To o3HayaeT, YTO BBIIPSAMUTEJb [OTOB K paboTe U
IpOrpaMMHpPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: NojJlaya KoMmaHAabl “Pa6orta”
OCYILL[eCTBJIIETC MECTHO TyMOJIepOM C JIMIEBOM TMaHeJM, CUTHaJ 3aJaHusl T[O0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosoxkenue “Brka” u
IPOKPYTHUTE PYYKy NepeMeHHOTO0 pe3uCTopa OT OJHOI0 KpalHero MoJIOXKEeHHUS A0 ApYroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JilaMmnax HakKaJMBaHHSA) W3MeHSeTCs
HanpskeHHe B COOTBETCTBHUE C CUTHAJIOM 33/laHus.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYEeHUN YCTAaBOK OCYIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

7.2 Bb160p PyHKIUH.
Haxxumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HapuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.
7.4 ®yHKUUU U UX 3HAYEHUS.

[IporpaMmmupyembie QYHKIUY BBINIPSIMUTEJIS llepeuUnc/ieHbl B Tabaule 7.1.
Tab6siuna 7.1 [IporpamMmupyemMblie GYHKLUU

®yH- | Hapmuce Ha OnucaHue
KA HHAUKATOpEe
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “Pabora” mnojaeTcd MecTHO WJIH
JUCTAaHLIMOHHO
3HaueHue Hagnucoh [TosicHeHue
F1 croco6 ymp. Komanpa “Pa6oTta” nmojjaeTcsi nepeBoJjoM pyKOSITKU
0 TyM6J1ep p » ‘R
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “PaboTa” mojjaeTcs nyTeM 3aMbIKaHHSI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOU KoJI0AKU X1 nJ1aThl yripaBJieHUsI
OnpenesisieT cUrHaJ ynpaBJieHUs] BBIXOAHbBIM HaNpsiKeHHEM
3HavyeHue Hagnuch IlosicHeHue
CurHas 3aaHusl U3MEHSETCS HaXKaTHeM KHOMOK “>” U
ll<"
0 KHOITKU an
HaxkaTue “>” yBesIMYMBaEeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHE
Curnasn 3aZjaHusl U3MeHAeTCs IOBOPOTOM PYYKHU
MepeMeEHHOTO Pe3UCTOPa, Pa3MeIIEHHOT0 Ha JIMIEBOH
1 BCTP.PE3UCTOP | MAHEJIHU. [TonoxeHue “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . “ »
MHUHUMaJbHOM BeJIMYMHE 33/iaHus, oJa0KeHue “Makc
— MaKCUMMaJIbHOH BeJINUMHE 3aJaHUsl.
Curnas 3a/laHus N0/laeTcs BHEUIHUM HanpstbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJj 3ajlaHus noJlaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus 0JlaeTcsi TOKOM ynpaBJeHus 4-20 MA
S Curnasn 3afaHus NOJAeTCsd BHELIHUM IepeMeHHBIM
5 ' PEe3UCTOpPOM. PekoMeHayemoe 3HaYeHue
pe3ucTop
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
OnpenendeT noBeJeHUEe BBINPSAMUTES [OCJAe NPOMNa)KU HANpSKEHUSI CUJIOBOU CeTH
WJIM BCIIOMOTATeJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HaueHHe Hagnucek [TosicHeHuUe
Eciu mpoBas HanpspKeHUs [JIMJICA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.
F3 aBT.BKJIL. Eciu mpoBan HanpsbkeHUs JAJuicsad 6ojiee 2 ceK -
NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBas HanpspKeHUs [JJIUJCA MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHUEe CKayKOM BO3BpallaeTcsd Ha
1 OTKJIIOUEHO | IPEXHUU YPOBEHb.
Eciu mnpoBasn HampsikeHUs JAJucsa 6oJsiee 2 ceKk -
aBTOMAaTHYECKUH Iepe3anycKk He MNPOUCXOAHUT; YTOObI
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nepedTd B pexuM “PaboTa” HYKHO MOAATh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpefensieT ycaoBUe cpabaTbiBaHUA 1-ro IporpaMMHUPYyeMOro peJie
3HavyeHue Hagnucek [TosicHeHUe
0 OTKJ/II0UeHO | Pesie HeaKTUBHO BO BCeX pesKUMax paboThl
1 CUTHa CpabaTbiBaHUe peJie IPOUCXOUT NIPU [lepeXo/ie B PEKUM
F4 1-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHa CpabaTbiBaHUe peJie IPOUCXOJUT NIPU [lepeXo/ie B PEKUM
PABOTA “Pa6oTa”
3 CUTHAJ CpabaTbiBaHHe peJjie IPOUCXOAUT NPU Nlepexofie B pexuM
ABAPUA “ABapus”
OnpefensieT yca0BUe cpabaTblBaHUA 2-I'0 IPOrPaMMUPYeMOro peJie
3HavyeHue Hagnuce ITosicHeHue
0 OTKJ/IIOUeHO | Pesie HeaKTUBHO BO BCeX pesKUMax paboThl
1 CUTHAJI CpabGaTbiBaHHe peJjie IPOUCXOAUT NIPU Nlepexofie B pexuM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHa CpabaTbiBaHUe peJie IPOHUCXOJUT NIPU [lepeXo/ie B PEKUM
PABOTA “Pa6oTa”
3 CUTHAJI CpabaTbiBaHHe peJjie IPOUCXOAUT NIPU Nlepexofie B pexxuM
ABAPUA “ABapus”
OnpefensieT ycaoBUe cpabaTbiBaHUA 3-ro IPOrpaMMUPYeMOro peJie
3HaueHue Hagnuce [TosicHeHue
0 OTKJ/IIOUeHO | Pesie HeaKTUBHO BO BCeX peKUMax paboThl
1 CUTHAJ Cpab6aTbiBaHHe peJjie IPOUCXOAUT NIPU Nlepexofie B pexuM
F6 3-e peJie 'OTOB “I'oToBHOCTB”
2 CUTHa CpabaTbiBaHUe peJie IPOUCXOJUT NIPU [lepeXo/ie B PEKUM
PABOTA “Pa6oTa”
3 CUTHAJ CpabGaTbiBaHHe peJjie IPOUCXOAUT NPU Nlepexofie B pexuM
ABAPUA “ABapus”
F11 ILIaBH. MyCK BpeMsi m1aBHOTO BBIXOJA HaNpsKeHUs] Ha 3aJaHHbIU ypoBeHb. /lMana3oH 3HayeHUH
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
F12 | mIaBH. BBIKL BpeMs m/1aBHOTO CHW)KEHHS HaNpshKeHUd [0 MHUHMMAJIbHOTO 3HadeHUd. /lManasoH
3HaYeHUU ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek
F15 | mmxHnpenen MuHuMaibHOE 3HaYeHHe CUrHaja 3afaHusd B %. /luana3oH 3HaueHU# GyHkuuu oT 0%
J10 100%, Ho He 6oJiee 3HaYeHus ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. npesen MaxkcruManbHOe 3Ha4eHue CUrHasa 3aJaHus B %. /luana3oH sHaueHud ¢pyHkuuu ot 0%
J10 100%, Ho He MeHee 3Ha4YeHus yHkunu F15. luckpetrHoctb 0,1%
@yHKUMA BK/IIOYAET PeXUMBbl CTAaOWIM3ALMM WM OTPaHUYEHUsl TOKA, HANpsHKeHMH,
MOUIHOCTH
3HaueHHe Hagnucek [TosicHeHue
0 OTKJL Pe>XKMMBbl OTpaHMYeHHUs] UM CTAOUIM3aLUU OTKJ/II0YEHBI
1 orpaHudeHue I | BkJIIOYeH peXHUM OTpaHUYE€HHUs TOKA
2 Crabuinsanus | | BKIoYeH pe)XXUM CTaOUJIM3allii TOKa
F17 pexum 3 Orpanuyenue U | BKJIIOUEH peX<UM OTpaHMYeHMs] HallpsKeHUs
4 Crabunusauus | BkiIIoUeH peXUM CTabUIN3aL MU HAPSKEHUS
U
5 Cra6 1 orp U BkJtoYeH pexMM CTabW/IM3allMM TOKAa C OrpaHUYeHHEM
HanpsHKeHus
6 Cra6 Uorp | Bk/loyeH pexuM  CTabWIM3alUMM  HANpsDKeHUsA ¢
OrpaHHYeHUEeM TOKa
@PyHKLUS onpefiesisieT CKOPOCTb U TOYHOCTh CTAOU/IM3aLMU UM OTpaHUYeHUs
F18 6 0 MeanenHas | MejJjieHHas cTabu/M3alysi, BbICOKasi TOYHOCTh
crabrmsanA 1 cpefHAs CpenHss cTabuau3anus, cpefjHsisl TOUYHOCTh
2 obIcTpas BbicTpas cTabuan3anus, HU3Kas TOYHOCTb
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BeicTpasg mnpu OGOJIBIIMX OTKJOHEHHUAX OT YCTaBKH,
3 rubkas 1
Me/lJIeHHas IPU MaJIbIX OTKJIOHEHUSIX
AHanornyHo rubkasg 1, HO ¢ TOpas/lo MeHbIIUM
4 ruokas 2 .
OBICTPOIEUCTBHUEM
OmnpenesisieT MHHHMaJibHOe 3HaueHHEe HaNpPSHKeHUS Ha Harpyske B peXuMme
F19 H.npefien U | cTabuin3anuu HanpspkeHUs. 3HadeHWe (GYHKIMM He MOXEeT MPEeBbICUTh 3HA4YeHHe
byuknuu F20
OmpenesisieT MaKCMMaJibHOe 3HayeHHe HaNpsHKeHWs Ha Harpy3ke B peXuMe
F20 B.mpegea U | cTabuiu3anuyd HanpsokeHUs. 3HadeHHe QYHKIMU He MOXKeT ObIThb MeHbllle 3HAaYeHUs
dyuknuu F19
F21 u. npesien | OnpejesiieT MUHUMaJIbHOE 3HaUYeHHEe TOKA B Harpy3Ke B peXXuMe CTaGUJIN3aI[MM TOKa.
3HaveHHe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHHe QyHKIU F22
OmnpenesisieT MakCUMaJIbHOe 3HAaYE€HHE TOKA B Harpy3Ke B peXXUMe CTaOU/IM3aluy TOKa.
F22 B. ipeen | 3HaueHUWe GYHKIUU HE MOXET MPEBBICUTb HOMHWHAJbBHBIA TOK BBINPSIMHUTENS U He
MOXeT ObITh MeHbllle 3HaueHus1 pyHkiuu F21
QyHKIMSA BKIKYAET WU OTK/II0YaeT KOHTPOJIb OTCYTCTBHUSA WM “caunanus gas”
F92 | koHTpoab (a3 3HavyeHUe Hagnucek IlosicHeHuUe
0 BKJIIOUEHA 3anuTa BKJAKYeHa
1 OTKJIYeHa | 3amuTa OTKJIKYeHa
BKJIFOYAeT WJIM OTKJIIOYAET 3alUTY OT IOTEPU U3MepeHUs BbIxoiHOTO HanpspkeHus Ud
F95 3amura Ud 3HayeHHe Hagnucek
0 BKJI 3anuTa BKJIIOYeHa
1 OTKJI 3amuTa OTK/JIIYeHa
3anuch B NaMAThb 3aBOJCKUX HAaCTPOeK( 3HAaYeHHUH 10 YMOJTYaHHIO )
3HayeHHe Hagnucek [TosicHeHue
0 et 3HaueHUs BCexX NPOTPAaMMHUPYEMbIX QYHKIUHA He
HM3MeHseTCs
Bce porpaMMHpyeMble byHKIIMU MPUHUMAKOT
3aBOJICKME 3HAaYeHUA. ITH 3HAYEHUS PAaBHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3HaueHUue 3HaueHUue
F98 3aBOJl. HACTP. F1 0 16 100%
F2 1 F17 1
1 Ja
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
8. UnauKan s JaHHbBIX HA AMCILIEe
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe IJ1s1 BCeX PEXXKHUMOB.
Pexxum OTobpakaeMble lTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuunHa 3ajaroujero curHajia, Hamnpumep, Usz=50%,
U3=250B, I3 = 66 A.
[IporpaMMupoBaHHe ;;H ctpoka Koja oyHKIMM U ee coKpallleHHOe Ha3BaHUe, HAalpUMeD,
- CUTHaJ ynp.
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2-51 CTpOKa 3Ha4YeHHe PYHKUMHU U KPAaTKOeE MOsiICHEHUE

1-51 cTpoka BesiMuKHa 3a/1a10111ero CUrHaJIa

PaboTa 2-9 cTpoka BesiMmyrMHA TOKa HarpysKH, BbIXOJHOTO HampsiKeHHUs b
TeMIepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C
ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3MoKHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4MHaA JencTtBus
Hanpspkenue Ha BBIPAMUTENb He | Y6e UTbCs B MO/ K/II0YEHU U
M0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
. MO JIKJIKYEHUS
Owm2 HET CUJIOBOU ceTH! > "
He BxkJwueH aBToMaTHWyecKui | BkawouuTtb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOYATEJb
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKeHUE B CETH
6osbie 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HampsHKEHUs
JUIMTEJNbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TMoBeJieHUE
Ow3 Hannpt;(:ggnﬂ' BBINPSMUTENS omnpejensieTca 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyiu
F3=1, To BeImpAMHUTE/b BOUAET B peXUM “['0OTOBHOCTBL” MMOCJ/e MOJa4Yu
koMaHgb! “Ctomn”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3MoxHasa npu4YMHA JdencTBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYucTUTH BEHTUJISIIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIM U Mycopa
w4 neperpesn!
BeinpsiMuTesib pa3MelleH B IJIOX0 | Y6eAUTbCs, 4YTO  TeMIilepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
BBINPSAMUTE/Ib B Jpyroe MecCTO,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BbIXO/| BHIIPSIMUTES
BBINIPSIMUTEJIS Ha HaJinuue MexxpasHoro
ow?7 KopoTkoe KOPOTKOTO0 3aMbIKaHHUA U
m 3aMblKaHue! 3aMbIKaHUA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHbIIUTb BbIXO/THOE
nNpeBbIlIaeT HOMUHAJBHBIA TOK HanpsiKeHue; YBeJUYUTh
Om10 [leperpyska BBINIPAMUTEJIA B Te4yeHue CONPOTHUBJIEHHE HAarpy3KH
JUIMTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
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Om 13

HeT usMepenus Ud

HeuncnpaBHOCTb B
nsMepenus Ud

Lenu

npOBBOHI/ITb oenb U3MepeHHd,
IIPOBEPHUTH PA3bEM B IIJIATE

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

BeInpsiMUTEIb HE BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoxkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha BbIIPSIMUTEJIb

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10141 KOMaH/bl

[IpocMoTpeTh 3HavyeHHe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJia 3d/JdHUA HEe U3BMEHAETCA UJIK paBHO 0

Bo3mo:KkHasi npuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHH E

L[ened ynpaBJeHus

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

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOT0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIIPaBHOCTh

HeT omu60ok

BeInpssMUTENb MEpexXoAuT B pexxuMm ‘Pabora”, curHaa ymnpabJ/ieHUS
IPUCYTCTBYET U W3MEHSETCs, Harpy3ka IOJK/IIYeHa, HO Ha BbIXOJE

HalpAXeHWd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTH
THPUCTOPOB

HCIIPaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OAHOJbl HE TOPAT

Bo3mo:KHas npuYnHa JenicTBUs
He n1nogaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF1,
nutanue 220 B NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTa QF1
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
oTkJO4YeHue”

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJUYECKH “3aBHcCAeT’, JaHHbIE Ha
WH/JIMKAaToOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM MJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUuecKu B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS APYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (
3JIEKTPO/BUTATENeH, CBapOYHBIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy nosjaye HampsDKEHMs] HA BbIOPSIMUTEJb HA Harpyske NPUCYTCTBYET
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HaXoJuTcs B pexkuMe “'oTOBHOCTB”

HanpsibkeHUe, XOTs KoMmaHfAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

Bo3MmoxHag npuYMHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH

“Ilpo3BOHUTDL” THPUCTOP

THUPHCTOpA
HerepHoe NMOJIK/IIUeHUe | YoeauTca B MPaBUJIBHOCTH
Harpy3ku NOJKJIYEHNS HATPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

[Ipu paboTe BeIIPSIMUTEJISI BhIK/AKOYaeTcsd apTomat QF1

Bo3MoxkHas NpUIUHaA

JencrBusa

CynikoM 60JIbIION TOK HAarpy3Ku

HeT omin60ok -

Y6enurech, 4TO TOK Harpyskud He
npeBbIlIaeT HOMHUHAJIBHBIA  TOK
JJAHHOU MOJieJIU BBIPSIMUTEJIS.

KOpOTKOC 3dMbIKaHHE Ha BbIX0/J €

“Ilpo3BOHMTE” BBIXO, BBIPSIMUTEJIS

HeI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxxata  kHomka  "ABapuiiHoe
OTKJIIoueHue”

OTxaTb KHOTIKY "ABapuiiHoe
OTKJIIOYeHue”

10. TexHn4ecKoe 06C/IyKMBaHUE

10.1 TexHU4Yeckoe 06GCIyKMBAaHUE BBINPSIMUTESI NPOU3BOAUTCS He peke OJHOrO pasa B

IIeCTh MeCSIeB U BKJIIOYAET B CeOs:
A) KOHTPOJIb KpenJieHus;

B) KOHTPOJIb 3JIEKTPUYIECKUX COGAHHBHHﬁ, MoATAXKAa BUHTOBBIX COGAHHEHHﬁ;

B) yJaasieHue MbLIK U TPA3Y;
[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;
/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha ka1l BbINPSIMUTEJb HAHOCATCS:
A) Ha3BaHUeE BbIIPSIMUTEJIS;
B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) roa usrotoBJieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBIIPSMUTE/ISI NPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHBIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 BeinpsAMUTEJIb XPAaHUTh B 3aKPbIThIX MOMEILEHUAX
JlepeBSIHHbIX SILUKaX [PU CJIeYIOLUX YCIA0BUSX:
A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B KApPTOHHBIX KOpO6KaX HJIN

B) oTHOcHUTeIbHASA BJAAXXHOCTb Bo3Ayxa He 6oJ1ee 80 % npu temnepatype 35 C.
Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJIOT U ILeJ0o4el, a TaKxke

ra3oB, BbI3bIBAIOIIUX KOPPO3HIO.
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13.2 BoinpssMuTe/b B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMnepaTtype oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHbBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TBH-3-L-N e e 1wt
PYKOBO/CTBO MO 9KCIIYATALLMHU ..evvereeereensreennneneneens 1wt
| = T0d 1 (0] o AP P TR 1wt
KOMIIIEKT KPEIIEMKA .. vevereruueeeesersreresessneeesessneneseesenens 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
N10JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa

15.2 B csiyyae BbIX0Ja BBINPSIMUTEJSI M3 CTPOSI B Te€YEHHWE TapaHTHUUHOrO CpoKa MpHU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPAHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 0053yeTCs OCYLeCTBUTD ero 6ecnjaTHbIA PEMOHT UJIA 3aMeHY.

15.3 B cinyyae He06XOAMMOCTU rapaHTUHUHOTO M MOCTTapaHTUMUHOrO PEMOHTA MPOAYKIUU
110J1b30BaTe/ b MOXKeT 0OpaTUThCA MO aZipecy, yKasaHHOMY cailTe koMmnaHuu: https://zvezda-

el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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Ta6siuna b1 F'abapuTHbIE U IPUCOEUHUTE/bHbIE Pa3Mephl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-L-N-40 480 516 546 720 680 | 194 | Boater M10 26
TBH-3-L-N-80 480 516 546 720 680 | 194 | Boater M10 34

TBH-3-L-N-125 560 602 638 840 790 | 194 | Boatber M12 45

TBH-3-L-N-160 660 702 738 940 890 | 222 | Boatet M12 55
TBH-3-L-N-200 760 802 838 | 1000 950 | 222 | Boartet M12 80
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