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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-N”, “BbinpsAMuTesib” UM “ycTporcTBO”.

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-N

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryakuBaw MU GUIBTP Het
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
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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) BEHTUIAATOPDI OXJIAXK/EeHUS

Ha 60koBoO# nMaHe u I.LIKa(l)a HaXOAHWTCA KJ/ieMMa 3a3€MJIEHHU .

B kayecTBe peryJMpymllero 3jeMeHTa B YCTPOUCTBE HCHOJIb3YIOTCSA TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbId M3 KOTOPBIX COJEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
NoJAK/A4YaeTcd K kiJeMMHOM Kosoake XT1. Ha siMueBod mnaHesnu pasMelleHbl 3J1€MeHThI
WHJWKALMU ¥ yIIpaBJeHUs. BHelllHHe MPoBo/a U KabeJsu JJisl NOAKJIIYEeHUs HaNpsHKeHUs CeTH,
Harpys3Ku W Lieled ynpaBJieHUsl BBOASATCS B IIKad C HKHeN cTopoHbl. llenu ynpaBsieHUs U
CHUTHa/IU3aliM MOAK/II0YATCA K K1eMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJ1aTe yIpaBJeHHUs.

PexxuMbl paboTEhL

BoinpsiMuTesib B JIl060M MOMEHT HaXOJUTCS B OJJHOM U3 PEXUMOB PabOThI. ITU PEKHUMbI
nepevyucaeHsl B Tabsule 3.1.
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Tab6siuna 3.1 PexxuMbl pab0Thl BHIIPSIMUTEJIS

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XMUJAaeT KoMaHJAbl “Pabora” wam
“[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUH KOTOPBbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHUs

“PaboTa”

B 3TOT peXuM BBINPSIMUTENb NEPEeXOAUT MPU HAJTHUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsAlOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHUKaTOpe
O0TOOpakaeTcsl TeKyllee 3HaUeHWe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss KoMaHAabl “Cton” ycCTPOMCTBO
epexoJuT B pexxUM “'0TOBHOCTbD .

“ABapus”

B 3TOT peXuM BBINPSMUTENb MEPEXOJUT MPU PErucTpanuu KaKou-
JUO0 aBapUMHOM cHUTyaluu. MMMyJbchbl yhpaBJeHUST HA CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUUHOM cuTyanuu. [locie perucrpanuu
OTCYTCTBHS aBapUHHOU CUTyalluU BBINPSIMUTEJb MOXET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCHMMOCTH OT BHUJAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHauKaTope oTo6paXkaeTcsl KOJ, OIIMOKHU Y NMOsSICHAIAsd HAAUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUM NPOTpPaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolnpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ymnpaBJjieHUsi( Korja Ha JAuUCILIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexuMme YCTpPONCTBO He pearupyeT Ha M0JAa4y KOMaH/bl
“PaboTa”. Ilepexos B peXHM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled QYHKIMM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO BBIIPSIMUTEJ/Ib BBIIIOJIHEH B BU/le MeTa/JIMYECKOro HaBecHoro mkada. Ha
nepeJiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAMKALUY, lepeYrceHHble B Tabuune 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

ABTOMaTHUYeCKUH
BhIKJIO04aTe b QF1

3amuTa nemneu ynpaBJeHus

Csetoauop “Pabora”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”
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Kugkokpucrtamnudeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3Ha4YeHUs
WMHJUKATOP IpOrpaMMHUpyeMbIX yCTABOK
[lepeMeHHBIN pe3ucTOp | YnpaBJieHHe BBIXOJHBIM HallPSX)KeHHUEM B pyYHOM peXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jis BbIbOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSAThb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl1s yBesInyeHUs1 3HaYeHUs1 IPOrpaMMUpPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsKEHUs TMpPHU
KHomnka “ABa oe eMe/IJIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0YeHue” BO3HUMKHOBEHHUHU aBapUHHOUN CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koa040K XT1-XT2, X1 u X4 npuBejieHo B Tabsule 3.3.

KineMMHBbIe Kos1oaKkU X1 U

X4 pa3MelaloTcs Ha NJIaTe yIpaBJieHUs

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHauyeHue
KineMMHUK llenb
KJIEMMBI

XT1 1 A Jns noaknoyeHus ¢pasbl A nUTaOIIEN CETU

XT1 2 B Jns noaknoyeHus ¢pasnbl B nuTtawiei cetTu

XT1 3 C Jns noakodeHus ¢pasnbl C nUTaOLed ceTH

XT?2 1 N s coelUHEHUS C HEUTPAJIbIO CETU

XT2 2 N Jnsi coennHenus c Harpy3skoii( Beixog “MuHyc”)

XT2 3 + U BbIX | Jlyisg coequHeHus ¢ Harpy3ko( Boixoz “nuiroc”)

X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ncTopa

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

X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA

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

X1 5 AGND O6uIM /15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJIeHUs

X1 6 Ay 14 moja4y CUrHajia AYMCTaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPYEMOro peJse

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopMasnibHO-3aMKHYTbhIN KOHTAKT 1-ro NporpaMMUpyeMOro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPYeEMOro peJse

O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoOro peJjie

X4 5 P2

X4 6 H3 P2 HopMasibHO-3aMKHYTbhIM KOHTAKT 2-T'0 IPOrpaMMUPYEMOTO
pene

X4 v HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPYeEMOro peJse

X4 8 O6umit | O6UMM KOHTAKT 3-ro NporpaMMHUpyeMoro peJje
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P3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Bbi6op cnoco6a noja4yy KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJiepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIUOHHO — MyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJIoAKH X1
Ha IJIaTe yIpaBJeHus.

CoOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

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

3.6 Bbi6op 3a/1a10111ero CUrHaJa
YnpaBisaTb ypoOBHEM BBIXOJHOIO HANpsXKeHUs BBINPAMUTENS MOXHO MECTHO WJIHU

JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJ/IATh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HAa4YEHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayecTBe VIPABJAKWIIUX CUTHAJIO0B MOTYT
NPUMEHSThCS:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIIYeHHs (
npunoxxeHe A) u Tabauuedl 3.3. BbI6Op HCNOJIb3yeMOTo CUrHajla OCYLIECTBJISETCS
nporpamMmupoBanueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusi oTobpakaeTcs
Ha JIUCIJiee B BOJIbTaxX WK amiepax, Hanpumep U3=50 B, [3=30 A.

3.7 Ucnoab3oBaHUe GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJAKYEHUS

[loBesieHMe BBINPAMUTEJIS IOC/IE IPOBaJia CUJIOBOTO UJIM BCIOMOTaTeJIbHOTO HallpSXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsas F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Eciu npoan
HaNpsKeHUs JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaIMYUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IepPeXoAUT B pexkuM “PaboTta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halps>KeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
WHJUIMPYETCS coob1ieHre 06 ouirMbKe. B TakoM MoJ/10keHUU BbINPSIMUTEJb 3a0JI0KMPOBAH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:
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'y

Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY 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 Oco6EeHHOCTH TUPHUCTOPHOT'O PETYJUPOBAHUSA

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 BbIXOJHOT'0 HANPSI)KEHUSI BBINPSIMUTEJIS IPeACTaBJIeHa Ha PUCYHKe 3.2:
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PucyHok 3.2 BeixoHOe HanpsDKeHUe BhINPSIMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)

100.00m
4. Tpe6oBaHMs1 6€30NIACHOCTH.
4.1 BoinpsAMuUTeJNb COOTBETCTBYeT JeNCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesein».

4.2 Jlna paboThl BBINPSAMUTEJS MCHNOJb3yeTCs ONAacHOe JJi XU3HW HanpshkeHue. [lpu
YCTAaHOBKe BBINPSAIMUTEJNSI Ha OOBEKTe, a TakKe IpPU YCTPAaHEHWU HEeUCHPAaBHOCTEHW U
TEXHUYECKOM O0O0OCJy>KUBaHUU HeOOXOAMMO OTKJIUYUTb BBINPSAMUTENb U MOJK/I0YaeMble
YCTPOWCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJlalrdk Ha KOHTAKTblI KIEMMHHWKOB U BHYTPEHHIOK 4Y4dCTb
aTMoccl)epe KHCJIOT, H.leﬂo‘leﬁ, MaceJl M T. II.

mkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSAMUTEJIS B arpecCUBHBIX CpeJiax € COJep>KaHUEM B

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHE BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMM ClelMaJMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

TpeboBaHUA

4.5 Ilpu sKcmayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO6J0/jaTh
«[lpaBuJ TeXHUYECKOW 3KCIJIyaTallUHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuUJ TeEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3JEKTPOYCTAaHOBOK OTPeOUTEEM».

4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NIepCOHasa BBINPSAMUTE/b [JOJKEH ObITh 3a3eMJIEH.
H30JIMpYylollee YCTPOUCTBO.

nepcoHaJsa

4.7 BbIHpHMI/ITe.IIb HE MOXET ObITb MCIIOJb30BaH KakK pa3dbeAUHHUTE/Ib LEeINu HIIN
HNJIN

060py/i0BaHUs,

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/isgeT ONacHOCTb JJs
TO BBIIPSAMUTEJb HEOOXOAMMO MOJKJIIOYaTh uepe3
4.9 PaboTa BBINPSAMUTEJIS CONPOBOXKAAETCA BbljeseHHeM Temua. [ npefoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpallieHHs NoXKapa He06X04MMO:

npepbiBaTeb, HANPUMEDP, KOHTAKTOP, YIIpaBJsieMbld BHELIHEN CUCTEMOM 6€30MaCcHOCTH.
A) ycTaHaBJIUBATh BBINPSIMUTE/b HA HETOPIOYYIO MTOBEPXHOCTD;
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B) HeponycTUMO ycTaHaBJAUBATh BBIIPSAMUTEJb B [1JIOX0 BEHTUJIIMPYEMBIX MeCTax U MecTax
C BBICOKOM TeMIlepaTypou OKpy:Kawllen cpesbl;

B) npu yctaHOBKe HE06X0AUMO obecreynTh He MeHee 100 MM cBO6GOZHOTO MPOCTPAHCTBA
110 IePUMETPY BbINPSAMUTEJIS.

5. MoHTax Ha 00'bEKTeE.
5.1 CneayeT yCTaHOBUTD BbINPSIMUTEJIb Ha IITATHOE MECTO W HA/IEXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh BbINPSIMHUTEJb B COOTBETCTBHE C TpeboBaHUsAMHU 1Y 3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3HW, IPe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhpaBJARMUM KJIEMMaM JId KaXJ0ro CMraaja oOTaeJibHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJIS, /I Yer0 PEKOMEHJYEeTCs WX KOHIIbI TIIATeJbHO 3aYUCTUTb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoejuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JHUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MPOU3BOJUTCA IO CXeMaM,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAKJ/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 Br;

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHMUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) nopaTth HampsikeHWe Ha BBIIPSMUTE b, IPU 3TOM BCe CBETOJMOJbl Ha NepeaHen
naHeJ v wkada JOKHbI KpaTKOBPEMEHHO 3aropeThCsl M NMOracHyTb, Ha JUcIljee B TedyeHHe 10
CeKyH/| J0/DKHA OTOOPa3UTbCA HAANMUCh TeKylled MoJesu BelIpsAMUTeNA. [lasee Ha AUCIIee
0TOOpa3uTbCs HaAMUCh “'OTOBHOCTh” W TeKylllee 3HAUYeHUEe CUTHajIa 3aJaHusi( HaNpsHKEHUS
uiad Toka, HanpuMmep Us=50 % ). 3To o3HayaeT, YTO BBIIPSAMUTEJb [OTOB K paboTe M
IpOrpaMMHpPOBAHMUIO.
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6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEeT HACTPOMKU: NoJlaya KoMmaHAabl “Paborta”
OCYIIIECTBJIIETC MECTHO TyMOJIEpOM C JIMIEBOW TMaHeJM, CUTHAJN 33JlaHUsl T0JAeTCs
BCTPOEHHBIM IlepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B mosoxkeHue “Bka” u
NPOKPYTHUTE PY4YKy MEepeMEeHHOr0 pe3ucTopa OT OJIHOTO KpaWHero IMOJIOXKEeHHUs [0 Jpyroro.
Y6eauTech NMpU 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( JlamMmnax HakaJMBaHHs) W3MeEHSETCs
HanpshKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUs.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pe»KyM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJASETCI B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HE0OX0AMMO B pexxuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu aToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” nmpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumasi kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISIETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHWH, HY>KHO KPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, 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
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOPA UCUYe3HET, a 3HayeHHe QYHKIMM 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 GYHKIUU BBIIPSIMUTEJIS lepevyrcieHbl B Tabaune 7.1.
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Tab6siuna 7.1 [IlporpaMmupyeMblie GYHKLIUMU

®yH- | Haamuce Ha OnucaHue
KIUsl | HMHAUKaTOpe
OmnpenenisieTr crnoco6 ympaBjeHUs: KoMmaHza “‘Pabora” mnojaeTrcd MeCTHO WJIM
JUCTaHLIMOHHO
3HayeHue Hagnuch IlosicHeHue
F1 croco6 ymp. Komanpa “Pa6oTta” nmojjaeTcsi nepeBoJjoM PyKOSITKU
0 TyMOJ1ep " N “ »
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nojjaeTcs nyTeM 3aMbIKaHUSI KJIEMM
1 JOUCTAHIIMOHHO "
6 ¥ 7 KJIEMMHOM KoJIoAKHU X1 nJiaThl ynpaBJaeHUs
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpsXKeHUEM
3HaueHHe Hagnuch [TosicHeHue
CurnHas 3aiaHusl U3MEHSIeTCS HaXKaTUEM KHOMOK “>" u
a_n
0 KHOIIKU = wn
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HANpsDKeHUE
HaxkaTue “<” yMeHblIIaeT BbIXOJHOE HAaNpsiXKeHUe
CurHas 3aJjaHusl U3MeEHseTCs IOBOPOTOM PYYKHU
MepeMeHHOTO Pe3UCTOPa, Pa3MeIleHHOT0 Ha JIMIEBOM
1 BCTP.PE3UCTOP | HMAHEJIU. [TosioxkeHUe “Mun” COOTBETCTBYET
F2 CUTHaJ yImp. o « »
MUHUMaJbHOW BeJIMUUHE 33/ilaHus], oJ0XeHue “Makc
— MaKCUMaJIbHOM BeJIMUUHE 33/1aHUs.
Curnas 3aJlaHus N0/laeTcs BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcsi TOKOM ynpaBJjeHusi 0-20 MA
4 4.20 MA CurHaJj 3a/laHus N0JlaeTcsd TOKOM ynpaBJjeHus 4-20 MA
CurHas 3afiaHus NOJAeTCs BHEUIHUM TepeMeHHbIM
5 ;2:?:6 pPe3UCTOPOM. PexoMeHzayemoe 3Ha4YeHUe
p p CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
OnpenendeT noBeJeHUe BBINPSAMUTES [OCJAe NPOMNa)KU HANpSKEHUS CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHUs B pexxuMe “Pabora”
3HaueHHe Hagnucek [TosicHeHuUe
Ecin mpoBas HanpspkeHUs [JJWJACA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUEe CKayKOM BO3BpallaeTcsd Ha

0 BKJIFOUEHO NpPEXHUU ypOBEHb.

Eciu mnpoBan HanpsbkeHUs AJjuicsad 6ojiee 2 ceK -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBas HanpspkeHUs [JJWJACA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
NpPEeXHUU ypOBEHb.

1 oTkJw4YeHo | Ecium mpoBan HanpsbkeHus [iuicsd 6ojiee 2 cek -
aBTOMAaTHYECKUH Iepe3anycKk He MPOUCXOAHUT; UYTOObI
nepedTd B pexuM “PaboTa” HYKXHO MOAATh KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBue cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie
3HavyeHue Hagnuce [TosicHeHUe
0 OTKJIIOYeHO | Pesle HeaKTMBHO BO BCeX peXxUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXUM
F4 1-e pene 'OTOB “ToToBHOCTB”
2 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MePEXOIE B PEKUM
PABOTA “Pa6oTa”
3 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEKUM
ABAPUA “ABapus”
F5 2-¢ peste OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAMMHUPYEMOTO peJie

3HaueHHe |

Hagnuce |

ITosicHeHue
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0 OTKJ/IIOYeHO | Pesie HeaKTUBHO BO BCeX pesKUMax paboThl
1 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOAUT NPU NIEPEXOIE B PEXKUM
'OTOB “ToToBHOCTB”
2 CUTHaJI CpabaTbiBaHHe peJjie IPOUCXOAUT NPU Nlepexofie B pexuM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOAUT NPU NIEPEXOIE B PEXKUM
ABAPUA “ABapus”
OnpepenseT ycJoBHe cpabaTbiBaHuUs 3-T0 IPOrPaMMHUPyEMOTo peJie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJ/II0UeHO | Pesie HeaKTUBHO BO BCeX pesKUMax paboThl
1 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOAUT NPU IIEPEXOIE B PEXKUM
F6 3-e peJsie 'OTOB “T'oToBHOCTB”
2 CUTHaJI CpabGaTbiBaHHe peJjie IPOUCXOAUT NIPU Nlepexofie B pexxuM
PABOTA “PaboTa”
3 CUTHaJI CpabGaTbiBaHHe peJjie IPOUCXOAUT NPU NIepeXofie B pexuM
ABAPUA “ABapus”
F11 S — BpeMs msiaBHOro BbIXOJa HaNpPsDKEHUS Ha 3aZlaHHbIM ypoBeHb. /luana3oH 3HauYeHUH
-y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 | [I4BH. BBIK BpeMsa n/1aBHOro CHMKEHMSl HalpsDKEHHUS [0 MHHUMaJIbHOTO 3HavyeHHd. /lMamnasoH
) " | 3HaueHu#t dyHkuuu ot 0 0 25 cek c marom 0,1 cek
F15 | mmkmnpesen MuHuMalbHOE 3HaYeHUe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
TP J10 100%, Ho He GoJsiee 3HauyeHus1 yHKIUU F16. luckpetHocTts 0,1%
F16 | Bepx. mbeses MaxkcruManbHOe 3HaYeHue CUrHasa 3aJaHus B %. [/luana3oH sHaueHud ¢pyHkuuu ot 0%
pX. IPeAL J1o 100%, Ho He MeHee 3HaueHUus yHkiuM F15. luckpetrHocts 0,1%
DyHKUMSA BK/IIOYAET PEXUMBbl CTAaOUIM3ALUMM WU OTPAaHUYEHUS] TOKA, HANpsDKEHMS,
MOILHOCTH
3HavyeHue Hagnuce [losicHeHue
0 OTKJIL. Pe>XMMbl OrpaHUYeHHUs] UM CTAaOUIM3aL U OTKJ/II0YEHBI
1 orpaHuyeHye I | BKJIIOYEH peXUM OoTpaHUYeHUs TOKA
2 Cra6uiusanus | | BKIOYeH pexxyuM cTabuan3aluu ToKa
F17 pexum 3 Orpanuyenue U | BKJIIOYEH peXKUM OTpaHMYEeHMs] HalpsKEeHUs
4 Crabuinsauns | BK/IIOUEH PeXUM CTAaOUIN3aLMH HAllPSXKEHUS
U
BkJtoyeH pexMM CTabu/IM3allMM TOKa C OrpaHUYeHHEM
5 Crablorp U
p HaIpsDKeHUs
6 Cra6 U orp 1 Bk/lo4eH pexHuM  CTabUIM3aLUMM  HANpsDKEHUs ¢
p OrpaHUyYeHUeM TOKa
@dynkuus onpeiesisieT CKOPOCTb U TOUHOCTb CTAOUJIM3ALUU U1K OTPAaHUYEHUS
0 MeanenHas | MejaJjieHHas cTabu/M3alysi, BbICOKasi TOYHOCTh
1 cpeaHsis CpenHsis cTabuaM3als, CpeJiHssl TOUYHOCTh
F18 | crabuinsamus 2 obicTpas BbicTpas cTabuin3anusi, Hu3Kas TOYHOCTb
3 S — BoicTpass mpu 6GOJBLUIMX OTKJOHEHUSIX OT YCTaBKH,
Me//IeHHas IPU MaJlblX OTKJIOHEHUSIX
4 rH6Kas 2 AHasmoruyHo rHbkasg 1, HO ¢ ToOpa3fo MeHbLIUM
OBICTPOIENCTBUEM
OnpesensieT MUHHUMaJbHOE 3HAayeHHe HANpPsHKEHUS HA Harpyske B pexuMme
F19 H.npefen U | cTabWIM3aLUM HanpsokeHUs. 3HadyeHHe (QYHKLIMM He MOXET INPEeBLICUTb 3HayeHHe
dyuknuu F20
OnpesensieT MaKCMMa/lbHOe 3HAayeHHe HaNpsHKeHHWs Ha Harpyske B pexuMe
F20 B.npegen U | cTabuiv3alnUu HanpsbkeHUs. 3HaueHUe QYHKIMHA He MOXKET ObITh MeHblle 3HaYeHUs
dyuknuu F19
F21 . moenen | OnpepesnsieT MUHMMaJ/IbHOe 3HaUYeHHe TOKAa B Harpy3Ke B peXkMMe CTabOW/IM3alMy TOKa.
-IpeA 3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22
F22 B. mpege | OnpepesnsieT MakCUMaJIbHOE 3HAYeHHE TOKA B Harpy3Ke B peXUMe CTabu/IM3al U1 ToKa.
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3HaueHue QPYHKIMU He MOXKET NPEeBbICUTh HOMUHA/JbHBIA TOK BBINPSIMUTEJNS U He
MOXeT ObITh MeHbllle 3HaueHUs1 pyHkiuu F21
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
F92 | koHTpoab (a3 3HavyeHUe Hagnucek IlosicHeHue
0 BKJIIOUEHA 3anuTa BKJAKYeHa
1 OTKJIYeHa | 3amuTa OTKJIKYeHa
BruitoyaeT MJIM OTKJIOYAET 3al[UTy OT MOTEPU U3MepPEHUs BIXOIHOTO HanpsikeHus Ud
FO5 3amura Ud 3HayeHHe Hagnuce
0 BKJI 3anuTa BKJIIOYeHa
1 OTKJI 3amyTa OTKJK4YeHa
3anuch B NaMAThb 3aBOJCKUX HAaCTPOeK( 3HaYeHHH M0 YMOJTYaHHIO )
3HayeHHe Hagnucek [TosicHeHue
0 HeT 3HaueHUss BceX MNPOTpPaMMHUpPyeMbIXx OJGYHKUUH He
H3MeHseTCs
Bce nporpaMMupyeMble byHKIMU NPUHUMAKT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKIMA 3aBo/IcCKoe OyHKIUS 3aBo/IcCKOe
3Ha4YeHue 3Ha4YeHHe
F98 3aBOJ. HACTP. F1 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

8. UHAMKanua JaHHBIX Ha JUCILIee
B Ta6uiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PeXXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=50%,

U3=250B, 13=66 A.

1-a ctpoka Koa yHKIMK U ee cOKpallleHHOe Ha3BaHHe, HAlPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-4 CTPOKa 3HA4Y€HHe (l)YHKLU/II/I N KpATKO€ IIOACHEHHE

1-ga CTPOKa BennuyuHa 3aJaromero CMraaJsia

Pa6oTa 2-9 cTpoka BesnyrMHa TOKa HarpyskH, BbIXOJHOTO HampsikKeHUs b
TeMIepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C
ABapus Koz omn6xu 1 ee HasBaHMe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCco6blI UX YCTpAaHEHUA

Bo3MoKHbI€e HEUCIIPAaBHOCTH U CIOCOObI UX YCTpaHE€HHUA IpUBEJEHBI B Ta6m/me 9.1
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Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OMmH6KH Haanucek Ha IlossicHeHHne
HHAUKATOpEe
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3moKHasi npuYnHa JencTBUs
HanpspkeHue Ha BBIIPAMUTENb He | Y6eJUThCs B MO/IK/IIOUEHUH
no/IaHO HaNpsKeHUs, IPaBUJIbHOCTH
. MOJIKJIIYEeHUS
Om?2 HeT CUJIOBOH ceTH! > >
He BrxuiloueH aBTOMaTUYeCKHH | BkiounThb aBTOMAaTHYECKUH
BBIKJIQYATEb BBIKJIIOYATEJb
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osibiie 100 B
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelllee TMOBeJleHUE
Om3 Hal'[an;(;l(g(?:HH' BBINPSIMUTEJIA omnpejensieTca 3HadeHneM ¢yHkiuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BhinpsAMUTENb BOWJET B pexkUM “['OTOBHOCTBL” MmocJje Nmojayu
koMaHabl “Cton”
TemmnepaTypa oxsaxaawuero paguaropa gocruraa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIAXK/eHUS BEHTUJIATOPA
3acopeHbl BEHTHUJISAMOHHBIE | [IpounCTUTH BEHTHUJISI[HOHHBIE
Owd neperpes! YKaJIIO3U KaJII03M OT MbLJIK U Mycopa
BeinpsAMUTEIb pa3MellleH B MJIOXO | Y6eIUThCA, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM WJIM  KApPKOM | OKPY’KaloIlero BO3/lyxa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBIIPSIMUTE/Ib B JpYyroe MecCTO,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoJie | [Ip0O3BOHUTH BHIXO/ BHITPSMUTEJS
BBINPSIMUTESA Ha Hastn4yue Mex¢$pasHoro
ow?7 KopoTkoe KOPOTKOT0 3aMbIKaHUS U
H 3aMbiKaHue! 3aMbIKaHHUS Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKa Harpy3kKu YMeHBUIUTD BBIXOIHOE
npeBbINIaeT HOMHHAJIBHBIA TOK HanpsKeHUe; YBEJIUYUTD
Om10 [Teperpy3ka BBINPSAMUTESA B TeyeHUe COTNPOTHBJIEHHE HArPY3KU
JUINTEJbHOT0 BpEMEHHU
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
HeuncnpaBHOCTB B uenu | [Ipo3BOHUTS LieNlb U3MEPEHHUS],
Ow 13 HeT usmepenus Ud | usmepenus Ud MIPOBEPUTD Pa3beM B ILJIaTe
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
BeInpsiMUTEIb HE BOCIPUHUMAET KoMaHy “PaboTa”
Bo3MoxHasg npu4MHA JencTBus
Komanpga “Pa6ora” He moctynaet | [[poBepUTb MOCTyIJIEHHE KOMaH/bI
Ha BBINPSAMUTEb pa6oTa Ha KOHTAaKTaX KJIEeMMHHKa
HeT omu6ok -
ynpaBJIeHHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”
HeBepHo 3anporpaMMupoBaHa | [I[pocMoTpeTh 3HaYeHHEe QYHKIUU
¢yHkuusa F1 - Bbeibop cnocob6a | F1; npu HE06X0AUMOCTU U3MEHUTh
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noJa4Yu KOMaH/ibl

€€ 3Ha4YEeHMue.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0

Bo3MoxHasA npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01IEero CUrHasIa

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK WJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

BeinpssMuTenb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBJieHUs

NPpUCYTCTBYET U HW3MEHAETCA, Har
HallpAXEeHHUd HET

Py3Ka IOAKJ/IIOYE€Hd, HO HaA BbIXOZe€

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

BxirounTth aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKkTax aBToMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIQUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe BHIIPSAMUTENb MEePUOJUYECKH “3aBUCAeT’, JaHHble Ha
MH/MKaTope OOHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KHasi npuYnHa JencTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy mojade HampsKEHUST Ha BBIIP

SIMUTEJIb Ha HarpysKe HPUCYTCTBYeT

HanpsbKeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjaHa, BBINPAMHUTED

HaXoJuTCs B pexkrMe “'OTOBHOCTB”

Bo3MmoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe BhINPSIMUTEJIS] BBIKJIIOY

aetcd aBTomat QF1

Bo3MoXkHas NpUIUHaA

JencrBusa

CJIMIIKOM 6OJIBIION TOK HAarpy3KH

Yb6eauTech, YTO TOK HAarpy3Kud He
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ﬂaHHOﬁ MO/JE€JIU BBINIPAMHATEJIA.

IpeBblIaeT HOMHHaJbHBIN TOK

KopoTkoe 3aMbikaHue Ha Beixozie | “IIpo3BoHMTE” BHIXOJ BHINPSAMUTEJIS
HeuncnpaBHOCTb aBTOMaTa 3aMeHUTH aBTOMAT

Haxkata  kHomka "ABapwuiiHoe | OTXKaTb KHOIIKY "ABapuiiHOe
OTKJIloUeHue” OTKJIIO4YeHue”

10. TexHru4ecKoe 06CIyKMBaHUE

10.1 TexHuuyeckoe 06CAyKMBAaHUE BBIMPSIMUTEJS IPOU3BOJUTCS HE peXxe OJHOr0 pasa B
1IeCTb MecslleB U BK/IIOYaeT B ceb:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKHX COeIUHEHUH, NOATS>KKa BUHTOBBIX COeJUHEHU;

B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXuMa.

11 MapkupoOBKa BBIIPAMUTEIA

11.1 Ha kaxb1i1 BBIIPSAMUTEJb HAHOCATCH:

A) Ha3BaHUe BBIIPSIMUTES;

B) 0603HaueHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;

B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

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

ALIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe

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

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

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

Bo3zyx B noMeleHHMU He JO0JDKeH COZepXKaTh MblIM, TapoB KUC/AOT U ILesIoYel, a TaKxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 BoinpssMuTe/b B YIaKOBKE TPAaHCIOPTUPOBATh NPU TeMnepaTtype oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCEMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTNu3nMpoOBaAHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TBH-3-N oo e e 1wt

PYKOBO/CTBO MO 3KCIIYATALLMHU ...cevvereeereensreennneeeneens 1wt
| =0k 1 (0] o WP 1wt
KOMIIIEKT KPEIIEMKA .. vevereruueeeerernsneresersneeesessneneseesnnens 1wt
KUTFOUH ...ttt st et e e s e 2 T
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15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0J1b30BaTeJIEM YCJOBUHM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTaXa

15.2 B ciyyae BbIXOJ@ BBINPSMUTENSI U3 CTPOSl B TeYeHUe TapaHTUHWHOTO CpoKa MpHU
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 B caiyyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA MPOAYKIUHU
N0JIb30BaTeJib MOXKET 00pPaTUThCS MO afipecy, yKasaHHOMY cailTe komnaHuu: https://zvezda-

el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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Ta6siuna b1 F'abapuTHbIE U IPUCOEUHUTE/bHbIE Pa3Mephl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-N-40 360 390 414 560 525 | 174 | Boarte M8 16
TBH-3-N-80 360 390 414 560 525 | 174 | Boare M8 18

TBH-3-N-125 480 516 546 720 680 | 194 | Boaret M10 24
TBH-3-N-160 480 516 546 720 680 | 194 | Boater M10 26
TBH-3-N-200 480 516 546 720 680 | 194 | Boater M10 28
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