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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIIyaTalluh M OOCHY>XKMBAHUS TUPUCTOPHOTrO 12-MyJibCHOTO BBINPSMUTENSA
HanpspKeHUs, HMeHyeMoro Jasiee 1o Tekcty “TBH-12[1-460-A”, “BeinpsaMuTesb” WU
“ycTpoiicTBo”.

1. Ha3HauyeHUe

1.1 BrinpsAMuTeNb npejHa3HayeH [Ji BBIIPAMJEHUS Tpex$asHOro IepeMeHHOro
HalpshKeHWs U peryJMpoBaHUA ero JAeHCTBYHOLlero 3HayeHUsl Ha aKTUBHOM U  aKTUBHO-
MHAYKTUBHOW Harpyske. PerysmpoBaHue oCyllecTB/IAETCA 3a CYeT U3MEHEeHUs yrIJa 3aJep>KKHU
OTIHUPAHUS CUJIOBbIX TAPHUCTOPOB.

BeinpsiMUTe/Ib Hesb3s WCNO0JIb30BaTh JJI 3JeKTPONUTAHUSA €MKOCTHOM Harpysku(
npeobpa3oBaTesid 4acTOTbl, aKKyMyJsTOpHas 6aTapesd W T.I.) U NPUOOPOB, COJepKalUX
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyzoBaHHe U T.A.). ITO MOXET NPUBECTHU K BbIXOJY U3 CTPOSl KaK BBINPSAMUTEJN, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

BeInpsAMJ/IeHHOe Hanpsi>KeHWe Ha BbIXOJe BBIIPAMHUTEA ABJAETCH MyJIbCUPYIOLUM — OHO
COZIEP>KUT MOCTOSAHHYIO U MepeMeHHYI0 cocTaBJsolye. [Ipy 9ToM nepeMeHHas coCTaBJAA0ILAsA
3aBHUCUT OT BeJIMYMHBI YTJIa OTIIMPAHUSA TUPUCTOPOB. [lepeMeHHas cocTaBsA0Las NPOSABASIETCSA
B BHJle TapMOHUK. PopMa BBIXOJHOIO TOKa NOBTOpseT GOpPMY BBIXOJHOI'O HANPSKEHUS [
aKTUBHOW HAarpy3kd U UMeeT 0oJiee CTAQKEHHBbIM XapaKTep [AJs aKTUBHO-WH/JYKTUBHOMU
HarpysKHu.

YeM BbllIe CUTHAJ 33/laHUSA, TEM YPOBEHb Ny/IbCallMi HanpsiKeHUs1 HUKe. MUHUMMa/IbHbIN
ypOBEHb MyJibCalldil [JOCTUTaeTCs NpPU BeJWYUHE cUrHazsa 3aZaHusg >80%; B 3ToM ciyyae
HamnpskeHHe 6JIM3KO0 K IOCTOSTHHOMY.

1.2 YcTpo#cTBO B CBOEM COCTaBe UMeeT JBa BblpsAMUTe/sA. OAUH Ha3bIBaeTcs BeAYLIUH,
BTOPOU — BeIOMbI{ BbIIPSIMUTE/b. B HOpMa/JbHOM pexxuMe BeAYyLUIMU BbINPSMUTE/b YIIPABASET
paboroir  Befgomoro. JlomyckaeTca — WHAUBHAyaJbHOe(  paszesibHOe)  yIpaBJieHHEe
BBINPSAMUTENSIMU. B cilydyae HeHCHPaBHOCTU OJHOr0 W3 BbINPSIMUTeJed, paboTa BTOPOTo
npeKpalaeTcs, /s Yero MeXXy BbINMPSIMHUTESIMU UMEITCS IePeKPeCTHbIE CBSI3HU.

Jl/ist nUTaHUs YyCTPOUCTBA HEOO6X0AUM TpaHCHOPMATOp C IBYMsI BTOPUUYHBIMU 06MOTKAMH,
OZIHa M3 KOTOPbIX coeJlMHeHA “3Be3Jl0i”, a BTOpas - "TpeyroJbHUKOM”, IpU 3TOM JIMHEHHOe
HanpspKeHWe O000MX OOMOTOK OJMHAKOBO. JlomyckaeTcsi NUTaHUWE OT JIBYX OT/IeJbHBIX
TpaHcdopMaToOpoOB, 06eCrIeYNBaAIOIIUX AHAJIOTUYHbIE YCI0BHS.

1.3 BoinpsAMuUTEb MOXKET IPUMEHSATHCS KaK JJ1sl pyYHOTO pery/JIMPOBaHUS HANPSDKEHUS Ha
Harpyske, AJig 4yero npejHa3HayeHbl KHONKU W MepeMEeHHBIN pe3ucTOp Ha NepejHel MaHesU
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJeHUs B COCTaBe CUCTEMbl aBTOMaTU3alMu. B kauecTBe
yHpaBJALAX CUTHAJIOB MOTYT IPUMEHAThCS:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.
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Komanpay paspemieHuss Jjisg paboTbl BBINPSAMHUTENS MOXHO I0JaThb KaK BPYYHYIO C
NOMOIIbI0 TyM6Jiepa Ha JIMLEBOW MaHesH, TaK U JAUCTAaHLMOHHO, 3aMKHYB COOTBETCTBYIOIIUE
KJIEMMBI.

Beibop curHasa ynpaBJeHHS W KOMaH/bl paspelleHUs OCYILeCTBJSETCd MyTeM
IpOrpaMMHUpPOBaHMUS.

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

1.5 BeinpsiMUTeJib OTOOpakaeT Ha JUCIJIee TeKyllhe JaHHble O BeJWYHHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NpOorpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BpinpsamuTesb UMeeT IUUPOKUM  KOMIJIEKC 3aljUT M aBTOJUArHOCTHUKHY,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.

2 TexHUYECKHE XaApaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Tabsnna 2.1 - Texuuueckue xapakrepuctuku TBH-1211-460-A

KosinuectBo ¢as 3
BTopuuHas 06MOTKH IByXOOMOTOYHOTO
CeTb TpaHcopmaTopa “3Be3aa” U “TpeyrojibHUK”
3x380B,50TI'n
BhIxoiHOE HalpsXKeHue 0.460 B
Cryia>kuBar Ui GUIAbTP HeTt
YnpasJieHue pazamMu CoBMecTHOe
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Jla
BBIKJIKOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIKOYEeHUS Ja
Cnoco6bl peryJIMpoBaHMs HaNlpsiXKeHUsI da3oBbIN
BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI 198-242 B 50 I'y
ynpaBJieHUs
40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
HoMHHa/NBHBIN TOK HAarpy3ku, A 1000, 1250, 1600, 2000, 2500, 3000, 4000, 5000,
6300
Peryavpyroumn 3jieMeHT Tupucrtop
Tun cucreMsl ynpasJieHUs MukponpoueccopHas

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHBIH!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH

CurHas ynpaBJieHUs o
IlepeMeHHbIN pe3UCTOop, KHOIIKU aHeJu

ynpaBJieHUs
0-10 B / 20 kOm
Bxoj ynpaB/ieHUs / BXOJJHOE CONPOTUBJIEHHE 0-20 MA /91 Om
4-20 MA /91 Om
[I1aBHBIN BBIXO/, HA 3aJaHHYK0 MOLIHOCTb 0..25 cek
Wuaukanusa Kuako-kpucTaainyecKkui HHAUMKATOP 32-
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CHMMBOJIbHBIH, 2 cCBeTOAHOAa

ﬂOl’IOJIHI/ITeJIbeIe KOHTAKTbI

3 nporpamMmupyeMsbix pesie 220 B 5 A.

»n «

BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“T'oToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpy3ka AJIMTeJbHbBIM TOKOM

BJIEKTpOHHaH 3alllMTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas JJieKTpOHHas

[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -

CpeJHEKBaJJpaTUYHOEe 3HaUYEeHUe) 1 MuH

[Topor cpab6aTbiBaHUs 3aIUThI OT KOPOTKOTO [>= 3y

3aMblKaHUsI( aMIJIMTYHOE 3HAYEeHUeE)
To4yHOCTb MOAAEPKAHUS TOKA B peKUMe 2% I
CTabMJIM3alMU TOKa
Bpems cTabuiM3aluy TOKA IPU CKayKe
HaMNps>KeHUs1 CETH WM Harpy3ku Ha 10% B 2..3 cek
peXuMe CTabun3aluu ToKa
To4yHOCTb MoAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabuIu3anuu 2% Un
HaNnpsHKEHUs
Bpems cTabu/IM3aLUU BbIXOAHOTO
HaNpsDKeHUs MPY CKayKe Halpsi>KeHUsl CeTH 2 3 cek
WJIK Harpysku Ha 10% B pexxume
CTabU/IM3al MU HANPSIXKEHUS
CTeneHb 3alUILLEHHOCTH P41
OxnaxeHme [IpuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTHUJISITOPAMHU
Pecypc BeHTHUISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXXKHOCTh BO34yXa

0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)

H3onauus

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

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok 3KkcmlyaTayuu

He menee 10 JsieT

['apaHTusa

12 mecs1eB

[l paboThbl BBINPSAMUTENS Heo6X0AMMO JBa HamnpsbkeHUsA. OfHO HalpshKeHUe yepes
TUPUCTOPBI KOMMYTUPYETCA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpsHKEHUEM; Jpyroe
HalnpsbKeHWe MUCIOoJIb3yeTcda JJA INHUTAaHUA CUCTeMbl yIpaBJeHWA - OHO HasbIBaeTcsd
BCIIOMOTraTe/JbHBbIM. BcroMoraTesbHOe HamnpshkeHHe peKOMeHJAyeTcsl NoJaBaThb OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTeH, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX NOMEX,
TaKue KaK CBapO4Hble annaparthl, 3JIeKTPOJBUraTeNU U T.A,.

2.2 BelnpssMUTeb IpeiHA3HAYEH [IJ/IS1 3KCIUIYaTalUU B C/1eYIOIHUX YCIA0BUSAX:

A) 3akpbITble B3pbIBOOE30NIACHbIE TOMELeHUS 6e3 arpeCcCHBHBIX NAPOB U ra30B;

B) Temnepartypa okpyxatouiero Bozayxa ot 0 go +40 C;

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U
BJIATH;

) atmMmocdepHoe gaBseHue oT 84 no 106,7 klla;
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) mecTto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3/]eCTBUS MPSMBIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;
7K) oTcyTcTBUE BUOpALUU U YIapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.
BHemHuM BU/ BBIPSMUTEJIS IPeACTaBJeH HAa pUCyHKe 3.1:

— v

|

PucyHok 3.1 BHellHHUM BUJ OJHOTO BBIIPSAMUTEJISA

Beayumuii v BeJJOMbIA BBIIPSIMUTENH B JIBYX OTAeJbHbIX IKadax. PasMecTuTb o06a
BBINPSIMUTEJISI B OAHOM IIKady He MpeJCTaB/sSeTCS BO3MOXHbIM HM3-3a B3aUMHbIX HABOJOK
BBINIPSIMUTEIEN.

Ha nuneBo#l maHesiM pa3MellaloTcs 3J1IeMEHThI UHUKALUKY U yIIpaBJIeHHUs:
A) cBeToauobl “PaboTa”;

B) cBeToauoan! “ABapus”

B) Tym6.s1epa “PaboTa”;

') ’KUIKO-KpHUCTA/LINYEeCKHE UHAUKATOPHI;

) xaonku “Ilp.”, “®”, ”>", "<” s nporpaMMUPOBaHUs U YIIPpaBJIeHUS;

E) py4KHy BCTpOEHHBIX IepeMeHHbIX Pe3UCTOPOB;

2K) kHOonKa aBapuUHOT0 OCTAaHOBA;

3) BosibTMeTp MOCTOSIHHOTO TOKa

BHyTpu 1mikada pa3MeniarTcs:

A) aBTOMaTHYeckue BoikJIoUaTeau QF1-QF2;

B) TupucTopHble MOAyIY;

B) paauaTop oxsaxKaeHHUs;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) xknemmHuble kosioaku XT1- XT2 g nofk/I04eHUs HATPY3KY;
E) AaTYyuKu TOKa;

2K) BeHTUIATOPBI OXJIAKAEHUS;

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.



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

B kayecTBe peryJjupymrouiero 3JieMEHTa B YCTPOWCTBE MCHOJIb3YIOTCA TUPHUCTOPHbIE
MOJyJIM, KaK[bld H3 KOTOPBIX COJEPXKUT MO JBa TuUpUcTopa. CHUI0BOe HampsiKeHHe
MOJK/II0YAEeTCA K CBOOOAHBIM 3a)KMMaM aBTOMaTHYeCcKHUX BbIKaodaTened QF1. Ha simueBoit
naHesJy pa3MelleHbl 3JIeMeHTbl UHAUKALMU U ynpaBJjeHUs. BHellHue npoBoja U kabesiu AJs
NO/IKJII0YEeHHS HaNps»KeHUs CeTH, Harpy3KHy U lieneu yrpaBJeHHUs1 BBOAATCS B Kad ¢ HUXKHEH
CTOpPOHBI. llenu ymnpaBjieHUS M CUTHAJM3aLMM NOAKJIKYATCA K KieMMHHKaM X1 u X4
COOTBETCTBEHHO Ha IJIaTe yIpaBJeHUS.

PexxuMbl pabOoTEhL

BoeinpssMuTe b B J1I060M MOMEHT HaXOAMUTCS B OJJHOM U3 PEXKUMOB pabOThl. ITHU PEKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl pab0Thl BHIIPSIMUTEJIS

Ha3BaHue pexxuma [lossicHeHHe

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pa6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPH TNOCTYIUVIEHUU KOTOPBIX MepexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHus

B 3TOT peXuM BBINPSIMUTENb NEPEeXOAUT MPU HAJTUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsAloLAe
MMIYJIbChl, HA Harpy3ke NPUCYTCTByeT HampshkeHue. Ha uHJMKaToOpe
O0TOOpakaeTCsl TeKyllee 3HaUeHWe CUTHaJsa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss KoMaHAabl “Cton” ycCTPOMCTBO
epexoJuT B pexxuM “'0TOBHOCTbD .

“PaboTa”

B 3TOT peXxuM BBINPSMUTENb MEPEXOJUT MPU PErucTpanuu KaKou-
JUO0 aBapUMHOM cHUTyaluu. MMMyJbchbl yhpaBJeHUST HA CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” 40 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBHUS aBapuMHOM CUTyal U BBINIPSIMUTEJb MOXKET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCHMMOCTH OT BHU/JAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y NMOSICHSIOIAs HAAIUCh

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUH NPOTpPaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolpoieccopa. YTobbl
NeperTH B 3TOT PEXUM, HaZl0 B pexxuMe “ToTOBHOCTBH” HaXKaTb 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
“IIporpaMmMupoBaHue” | 0OTOOpaXKaeTCs Ha3BaHUE TEKYILEN MO/JIe/I BbIIPSMUTEISA).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MojAa4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KOHCprKTI/IBHO BBIIIPAMHWTEJIb BBINIOJIHEH B BHU/JAE [ABYX METAJJIMYECKHX HABECHBIX HJIHN

HamnoJsibHbIX IKadax. Ha

nepe,uHef/i INaHeJIW HMMEKTCA OpraHbl yIIpaBJ€HHWA W HWHAWKAIUH,

nepevyucaeHHble B Tabule 3.2

Ta6Jmua 3.2 3/1leMeHThI ylpaBJIEHHUAd U UHAWKAL WU BBITIPAMHUTEJIA

OpraH ynpas/jieHus wiu | HasaHayeHue
UHAUKAL AU
ABTOMaTH4YeCKUH KoMMyTanus v 3aujdTa CUJI0BbIX LleNen
BbIKJIO4aTe b QF1
ABTOMaTHYeCKUH 3amuTa ueneu ynpaBJjeHus

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

loput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTop | YnpaBJyieHHe BbIXOJHBIM HANPSPKEHHUEM B PYYHOM peXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexxuMe

KHonka “Ilporp”

Jl1s1 BX0Jla/BbIX0/]a B PEXKUM IPOrPaMMUPOBaHUs

Jis BbIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B MNaMSAThb ee

KHomnka “®”
3HAYeHMsl.
KHomnka “>”" Jl/1s yBesindeHUs1 3HaYeHUs POrpaMMUPYeMON BeJIMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrPaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsKEHUs TMpPHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0YeHue” BO3HUMKHOBEHHUHU aBapUHHOMN CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX koa040K XT1-XT3, X1 u X4 npuBejieHo B Tabsule 3.3.

KnemMHuble kosoaku X1 v X4 pa3MelaroTcd Ha Ij1aTe yInpaBJeHUs

Tab6snna 3.3 HazHaueHHe KJIEMM KJIEMMHbIX KOJIOZ0K BEIYLIETO BbINPSIMUTEIS

Ne HasnayeHue
KneMMHuK Llenb
KJIEMMbI

XT1 1 +U BBIX %[HH C(T‘G,ZLI/IHGHI/IH C BeJIoMbIM BhinipsiMUTesieM( Boixog,
IJIFOC

XT1 9 - U BbIx %[HH COG,:ZLI/IHGHI/IH C BeJIoMbIM BhinipsiMUTenieM( Boixog,
MUHYC")

XT2 1 +U BbIX s coeiHeHUs ¢ Harpy3ko( Beixos “nuiroc”)

XT2 2 - U BbIX s coefuHeHus ¢ Harpy3ko( Beixog “Mmunyc”)

XT3 1 Vp.BeioMblii [l ynpaBJieHUsI BeJJOMbIM BbINIPSIMUTEJIEM (

ynpasjeHue 0..10 B)
XT3 2 AGND 0611 /11 aHAJIOTOBOTO CUTHAJIA yIIPaBJIeHUs
XT3 3 Boixon CurHau 0..10 B oT Be,oMOr0 BbIIPAMUTEA JJIA
BeJIOMbIH KOHTPOJIS1 ero BBIXOJAHOTO TOKA

XT3 4 ITyck KomaHza Ha 3alyCcK BeJOMOT'0 BBINIPSAMUTEJIA

XT3 5 GND O6mun

XT3 6 B pa6oTe BejoMbIi BBIIPSIMUTEJb B paboTe

XT3 7 GND O61wui

X1 1 3B Hanpsxenue 3 B 1 noAK/II0YEeHN S BHELIHETO
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IepeMeHHOro pe3ucropa

X1 2 Uynp Jlnst nogayu aHasnorosoro curiana 0.10 B

X1 3 Iynp Jlis mojaum aHasioroporo curiasa 0(4)..20 MA

X1 4 Rymp /1 moIK/II0YeHU S CpeIHEr0 BbIBO/A BHEILIHETO
epeMeHHOr0 pe3ncTopa

X1 5 AGND 06111 1711 aHAJIOTOBOT0 CUTHAJIA yIpaBJeHHUs

X1 6 Ay Jlid nofgayy CUrHasia JMCTaHIMOHHOIO yIIpaBJIeHUs

X1 7 GND O6mun

X2 6 EJIOK s moauum curHasa 6;10kupoBkU( Tosibko A
BeJy1ero)

X2 7 GND O6mun

X4 1 HP P1 HopMasiibHO-pa30MKHYTbIM KOHTAKT 1-T0
IpOrpaMMHUpyeMOro peJse

X4 2 O6uuit P1 | O6muil KOHTAKT 1-ro nporpaMMHUpyeMoro peJe

X4 3 H3 P1 HopMasibHO-3aMKHYTbIM KOHTAKT 1-T0
IpOrpaMMHUpyeMOro peJse

X4 4 HP P2 HopMasiibHO-pa30MKHYTbIM KOHTAKT 2-T0
IpOrpaMMHUpPYeMOro peJse

X4 5 O6uuii P2 | O61MM KOHTAKT 2-r0 NPOrpaMMHpPyeMOro peJie

X4 6 H3 P2 HopMasibHO-3aMKHYTbIM KOHTAKT 2-T0
IpOrpaMMHUpPyeMOro peJse

X4 7 HP P3 HopManbHO-pa3oMKHYTBINM KOHTAKT 3-Tro
IpOrpaMMHUpPyeMOro peJse

X4 8 O6muit P3| O6muil KOHTAKT 3-ro NporpaMMHUpyeMoro peJe

X4 9 H3 P3 HopManbHO-3aMKHYTBIN KOHTAKT 3-T0
IpOrpaMMHUpPYeMOro peJse

X5 1 OUT 1 BeixogHoe HanpsixkeHue 0..10 B (1-i kanau), npsiMo-
NpPONOPIMOHAJBbHOE TOKY Harpy3Ku

X5 2 AGND O6mun

X5 3 OUT 2 BeixogHoe HanpsixkeHue 0..10 B (2-i kaHas), npsiMo-
NPONOPILMOHAJbHOE HANPSXKEHHUIO Ha HAarpy3Ke

X5 4 OUT 3 BeixogHoe HanpsixkeHue 0..10 B (3-i kanan) ansa
ynpaBJieHUs BEJOMbIM BbINPSIMUTEJIEM

X5 5 AGND 061w ui

X5 6 OoUuT 4 He 3apgelicTBoBaH

Ta61mua 3.4 HasHavyeHue KJIeMM KJIeMMHbIX KOJIOZOK B€JOMOT'O BbIIPAMMHUTEJIA

Ne Ha3HayeHue
KineMMHUK Ienb
KJIEMMbI

XT1 1 +U BhIX JlJ1s1 coeiMHeHUs € BeyIUM BblnpsiMuTesieM( Boixos
HHJ_IIOC"

XT1 ? - U BBIX Jlis coeuHeHUs ¢ BeAyluM BoinpsimuTesneM( Boixog
“MI/IHyC")

.. | 1 ynpaBaeHusl BeIOMbIM BblIpsIMUTEEM (

XT2 1 Ynp.BegoMbin yipasaenue 0..10 B)

XT2 2 AGND 0611 /11 aHAJIOTOBOTO CUTHAJIA yIIPaBJIeHUs

XT? 3 Boixon CurHau 0..10 B oT Be,0MOr0 BbINPAMUTEA [JIA

BeJIOMbIH KOHTPOJISI €r0 BBIXOJAHOTO TOKA
XT2 4 Ilyck KomaHza Ha 3alyCcK BeJOMOT'0 BBINIPSAMUTEJIA
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XT2 5 GND O6mun

XT2 6 B pa6oTe BeoMblli BBINIPSIMUTEJDb B paboTe

XT2 7 GND 061wui

X1 1 3B Hanpsxenue 3 B /14 nogK/04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa

X1 2 Uynp Jng nogaydu adasiorosoro curdasza 0.10 B

X1 3 lynp Jlis mojiaum aHasioroporo curiasa 0(4)..20 MA

X1 4 Rymp Jl1s1 moIK/II0YeHHWS CpeIHEr0 BbIBO/A BHEILIHETO
epeMeHHOr0 pe3ncTopa

X1 5 AGND 061K /151 aHAJIOTOBOTO CUTHAJIa yIpaBJIeHHUs

X1 6 JiN 1 noaayy CUrHasia JMCTaHIIMOHHOIO yIpaBJeHUs

X1 7 GND O6mun

X2 6 EJIOK Jlis nofavm curHasa 610kupoBku( Tosibko A1
Bey1ero)

X2 7 GND O6mun

X4 1 HP P1 HopManbHO-pa3oMKHYTBIM KOHTAKT 1-r0
IpOrpaMMHUpPyeMOro peJse

X4 2 O6muit P1 | O6muil KOHTAKT 1-ro nporpaMMHUpyeMoro peJje

X4 3 H3 P1 HopManbHO-3aMKHYTBIUM KOHTAKT 1-r0
IpOrpaMMHUpPYeMOro peJse

X4 4 HP P2 HopMa/ibHO-pa3oOMKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpyeMOro peJse

X4 5 O6uuit P2 | O61muil KOHTAKT 2-ro IpOorpaMMHUpPyeMoro peJe

X4 6 H3 P2 HopMaJsibHO-3aMKHYTBIM KOHTAKT 2-T'0
IpOrpaMMHUpyeMOro peJse

X4 v HP P3 HopMa/ibHO-pa30OMKHYTbIA KOHTAKT 3-TO
IpOrpaMMHUpPYeMOro peJse

X4 8 O6muii P3 O61IMI KOHTAKT 3-ro NporpaMMHpPyeMoro peJje

X4 9 H3 P3 HopMasibHO-3aMKHYTBINM KOHTAKT 3-T'0
IpOrpaMMHUpPyeMOro peJse

X5 1 OUT 1 BoixoiHoe HanpsixkeHue 0..10 B (1-# kaHau), npsiMo-
NPONOPIMOHAJIBLHOE TOKY HAarpy3Ku

X5 2 AGND O6mun

X5 3 OUT 2 BoixoiHoe HanpsixkeHue 0..10 B (2-i kaHau1), npsiMo-
NpPONOPIMOHANbHOE HANPSXKEHUIO0 HA HAarpy3Ke

3.5 Bri60op croco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSAETCS
nporpaMmMmupoBaHueM GyHkuuu F1( cM. myHKT 7).

3.6 Bo160p 3agaro1iero curgaJjaa
YnpaBasATh yYpPOBHEM BBIXOJHOT'O0 HaMNps>KeHUS BBINPSAMUTENS MOXHO MECTHO WJIH
JUCTAHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

10
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o _n”

A) xkHonmkamu “>” u “<”. HaxaTue W yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUYEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3WCcTOpoM. HaxoxJeHHe PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

JJ11  AUCTAaHLLMOHHOTO VYIpaBJeHUA B KadeCcTBe VYIPABJAKIIUX CUTCHAJIOB MOLYT
IPUMEHAThCH:

A) ctanzapTHBIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHasmoroBbid curiadn 0..20 MA;

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

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTuBieHreM 1..10 kOm.

llenn ynpaBJ/ieHWS MOJAKJIOYATCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYILIeCTBJSETCSH
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCIJIee B MIPOLIEHTAaX, BOJIbTax UK amnepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHMe BBINPAMUTEJISA IOC/IE IPOBAJIa CUJIOBOTO UJIM BCIIOMOTaTeJIbHOTO HANlpAXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Eciu npoan
HanpshKeHUs JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halpsh>KeHWe CKa4KOM BO3BpallaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaJUM4YUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IepeXoAUT B pexkuM “PaboTta”.

Eciu F3=1, To aBTOMaTHhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HaNpsKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHJUIMPYETCS coob1ieHue 06 ouirMbKe. B TakoM MoJ/10keHUU BbINPSIMUTE/b 3a0JI0KMPOBAH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHkuuu F3
11
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3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBbIX peJie

Ha «kjaeMMHyl0 KooKy X4 1mJaThl yOpaBJieHUs BbIBeleHbl KOHTAKTbl Tpex
nporpaMMUpyeMMbIX pesie. Pese 2 3aHATO JJis peajv3alMu NEePEeKPEeCTHbIX CBSZEH MeXAy
BeJyIIUM W BeJOMbIM BBINPSIMHUTEJNSIMH, & OCTaJbHble JBAa B 3aBUCUMOCTH OT 3HAYeHHUS
¢oyHkuu F4-F6( cM. myHKT 7) peJjie MOTYT ObITb HEAKTHBHBIM WJIM BBIMOJHATH QYHKIHIO
CUTHA/IM3aTopa CAeAYIOIIUX COObITHM:

A) BeinpsiMuTeIb HAXOJUTCS B pexxuMe “'0TOBHOCTB”;

B) BeinpsMuTe/ b HAXOAUTCS B pexxuMe “PaboTa”;

B) BeinpsiMuTeIb HAXOAUTCSA B pexxuMe “ABapusi’.

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

3.10 Hu>kHUM ¥ BEpXHUW NTpeesibl PeryJIMpoBaHus
HuwxHUNA U BepxHUHM TMpejiesibl peryJjupoBaHUs COOTBETCTBYIOT MHWHHUMAJbHOMY H

MaKCHMaJIbHOMYy 3HAa4eHUI0 YNPaBJAMILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYe€HUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HanpspKEeHUs B MPOLEHTAaX OT HOMHUHANIbHOrO. Ec/M yCcTaHOBUTH 3HAYeHUE [AJis1 HUKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIf 10 MAKCUMaJIbHOTO BBINIPSIMJIEHHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJseT 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJiesioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxuM orpaHuyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHUS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOorpaMMUpoOBaHueM ycTaBku F17, a BeJlMuMHa MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxyM cTabuAU3aIUY TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXHMMe CTAOUJIM3aLMU TOKAa, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTU4YeCKHW H3MeHsIeT YyIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJsTopa, BpeMs CTaOWJMU3allMU TOKa NPU CKAuKe
CeTeBOT0 HaNpshKeHUs WM Harpysku Ha 10 % - 2.3 cek. CursHas 3aJjlaHus oTOOpakaeTcs B
ammnepax, HanpuMep I3 = 27 A. PyHKIUA BKIKYAETCAI U OTK/IHOYAETCS MPOrpaMMHPOBAaHHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOIO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.13 PexxuM orpaHyvyeHUd HaNpSXKeHUusd

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe OrpaHUYeHUs HaIpsHKeHUs, B KOTOPOM
CUCTeMa ylpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdwollee BO3JeHCTBUe HAa THUPUCTOPHI
TaKMM 00pa3oM, 4TOObI BBIXOJHOE HaIpsh>KEHWe Ha Harpy3ke He MPEeBBICUMJIO 3aJlaHHOe
3HadeHUe. DyHKIUA BKJIKOYAETCA M OTKJIYaeTca NporpaMMuUpoBaHueM ycTtaBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO Halpsi>keHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).
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3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKeHHs, B KOTOPOM
CUCTeMa ylnpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBHe HAa TUPUCTOPHI
TakKMM 00pa3oM, 4YTOObI MOJJlep>KUBaTb Halpsh>KeHUWe Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpsDKEHUsI CeTH, BpeMs
CcTabuIM3alMy NIPU CKadyKe CeTeBOr'0 HaNpsKeHUs WM Harpy3ku Ha 10 % - 2.3 cek. CurHan
3a/aHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYAETCA U
OTKJIIOYAEeTCA MNporpaMMHUpoBaHHeM ycTaBku F17, a BeJMYMHA MHUHUMAJIbHOIO %
MaKCUMaJIbHOTO Hanpsi>)keHU# 3a/jaeTcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabUIN3aIMY TOKA C OTPAaHUYEeHHeM HalpsKeHUs
[Ipeo6pasoBaTesib MOXKeT paboTaTh B peXHUMe CTAaOWJIM3alMM TOKa C OJHOBPEMEHHBIM

OrpaHHWYeHUEeM HalpsHKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yOpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
HarpysKu Ha 33/JaHHOM YpPOBHe, O/JHOBPEMEHHO C 3TUM He J0NMyCKasl MpeBbIlIeHUs] YCTaBKHU 1O
HanpspkeHuto. CUTHa/ 33ZlaHusl OTOOpaXkaeTcss B aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NpOrpaMMUpOBaHUEM ycTaBkU F17, BesnMyrHa MUHUMaJbHOIO U
MaKCHMMaJIbHOT'0 TOKa 3aZaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HallPsXKeHUs —
¢yuknued F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3aIMY HANPSXKEHUS C OTPaHUYeHHEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
O/ZITHOBPEMEHHBIM OrpaHUYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMATHU4YeCKH
M3MeHseT ynpasJsiollee BO3JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOOBI MO/ JIep>KUBATh
HalpshKeHWe Ha Harpy3ke Ha 33/laHHOM YpOBHe, OJJHOBPEMEHHO C 3THM He JoIycKas
IpeBbIlIeHHs YCTaBKU N0 TOKy. CHUrHaJj 3afiaHusa oToOpaXkaeTcs B BOJIbTax, HanpuMep U3 = 150
B. ®yHkuusa BKJIWOYAETCSd U OTKJIKYaeTCsd NporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpsbKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYUHA ToKa — QyHKIMed F22( cM. myHKT 7).

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3aUU

B mnpeo6pasoBaTesie HMMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOpPOCTH  cTabuamsanuu(
OrpaHUYeHMs) 3aZlaHHBbIX BeJUYMH. [lna 3toro uMmeerca QyHkuusa F18, kotopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
Ipd 3TOM JOCTUraeTc HauWOoJblIasg TOYHOCTb CTabWJIM3alLUU. TOYHOCTb CTabWUIM3ALUHU
HanpsKeHUs WK Toka — 1% OT HOMHHAJIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTabM/IM3aLUu IpU
CKayKe CeTeBOr0 HanpshkeHUs Ui Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHsasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpeJAHsAsA, NPU 3ITOM
JIOCTUTAeTCsl CpefHssl TOYHOCTb CTabMIM3aluMU. TOYHOCTh CTAGWUIM3aLMU HaNpsSHKeHUs WJIN
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUs CeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOT0
Hanpsi>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - obicTpas. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, MIPU 3TOM TOYHOCTh
CcTabuansanMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HanpsbKeHUs WJIM Toka - 3-5% oT
HOMHMHAJIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJIM3alMU NPU CKayKe CeTeBOro HaIlpsihKeHHs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabWJM3allMM BbICOKas INpPU OOJbIIOM OTKJIOHEHUH
CTabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOW W 0OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabU/IM3UpyeMOM BeJWYMHBl K 3ajaHul0. Takod BHJ CTabUJIM3aLUM MOXeT OKa3aThbCHd
NOAXO/S1LEN /11 HeJIMHEMHOW HarpysKHu;
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- 4 - rub6kasa 2. AHaJIOTUYHO NpeJbIAYIIEeMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIEHHbIY U3 BCeX BApUAHTOB.

3.18 KOHTpOJIb BEIOMOT0 BhINPAMUTEAS

B HacTpoiikax Bejyllero BblIpsaMuUTeass wuMeeTca ¢yHkuusa F91, mno3sBossomias
KOHTPOJIMPOBATh COCTOSIHME BELOMOTO BhIIpsAMUTeSA. CUMTAETCS, YTO BELIOMbIN BbINIPSIMUTEIb
paboTaeT B LITATHOM PEXXUME, ECITH:

- IPUCYTCTBYET 3aMKHYTbIN pesieHbIN CUTHAJI CO 2-T0 porpaMMupyemoro peJjie "PaboTta”

- TOKU BeZIOMOT0 U BeJIyILIer0 BbINMPSIMUTEJIS pAa3/IMYaOTCS He 60Jiee yeM B 2 pa3a.

B mpoTMBHOM cjiydyae paboTa BeJOMOrO BbINPSIMUTEJSI CYUTAETCS HEUCIPABHOM M Ha
JIUCILJIee BeYLEeTo BbIMPSIMUTEIS OTOOpaxkaeTcs aBapus 15 win 16 cooTBETCTBEHHO, BeIy LA
BBINIPSIMUTEJIb NPU 3TOM HAXOAUTCA B pexuMe “ABapuss” U OGJIOKUPYeT pabOTy BeAOMOIro
BBIIPSMUTEJIS.

[Ipu HeO6XOAMMOCTU MOKHO OTKJIIOYUTD 3Ty 3alUTy PyHKLIMelr F91, ycTaHOBUB 3HaueHUe
"1 - HeT”. [Ipu 3TOM 062 BBINPSIMUTEJISI MOT'YT paboTaTh HE3AaBUCHUMO APYT OT ApyTa.

3.19 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
BeinpsiMuTesIb UMeeT crnenyaibHyo GyHKiuoo FI98( cM. myHKT 7), MpU COXpaHEHUH B

NaMATH KOTOPOM 3HaueHUs paBHOro 1, Bce moJib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCA 3aBO/ICKHe 3HaYeHUsI QYHKIUH.

3.20 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:

A) 3ampyTa OT KOPOTKOrO 3aMbIKaHUs SIBJSETCS 3JIEKTPOHHOMW. JJIEKTPOHHAs 3alluTa
peanusyeTcs nyTeM OBICTPOM 06pPabOTKM MHUKPONPOLECCOPOM CHUTHAJIOB, MOCTYyHAKOLIMX OT
JlaTYMKOB TOKa. [Ipy nmpeBbIlIeHUH MTHOBEHHOI'O TOKAa 3HayeHUs 3*|HOM NpPOUCXOJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLLee
COOOIIeHHE.

B) 3amMTa OT 1neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPHU JJIUTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHMHA/JIbHOE  3HAa4YeHWe TOKa  BBIIPAMUTE/A. 3allUTa  fABJAETCd  3JIEKTPOHHOM.
Mukponpoueccop HenpepblBHO U3MepsieT TOK Harpy3kd U HaKallJIMBaeT 3HAayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIYJbCbl YIpaBJeHHUS1 C THUPUCTOPOB U OTOOpa)kaeT Ha JucIJiee coobuieHue. PaboTa
BBINPSIMUTEJSA GJOKUPYETCS Ha 3 MUHYTHI, IOC/A€e Yero OH MepexoAuT pexuMm “'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsiMuTes: [ = 1,5 [nom - 10 cek, [ = 1,25 [nom - 30 cek, |
=1,1 InomM - 60 cek.

B) 3ammuTa OoT meperpeBa pajuaTopa obecneyMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
Temnepartypa paauatopa - 80 C. Ilocie cpabaTbiBaHMS 3aliuTbl paboTa BBIIPSAMUTESA
O/JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIATOPBl OXJAXJEHHUS U BBIIPSMUTEJb NepeXoAUT pexuM ‘[0TOBHOCTB”, ec/iv mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNpsXKEHUS CUJIOBOM CEeTHU OCYILeCTB/SETCHA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).
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/1) KoHTpoJib paboThl BeJOMOI0 BBINPSIMUTEJIS OCYILECTBJISIETCS BO BpeEMS HAXOX/AEHUS B
pexxume “PaboTa” myTeM CYMTBIBAHUSI HaIW4YMUs 3aMKHYTOTO COCTOsSIHUS C peJsie P3 miaThl
yIpaBJeHUs BeAOMOr0 BBINPSMUTES, NMPUXOAAIIEr0 Ha KOHTAaKThl X2:6 u X2:7( curHan
"BJIOK”) nyiaThl ynpaBJieHUsI BeAYLET0 BbINPSMUTEII.

E) 3awmuTa OT HEMCHPaBHOCTH JaT4yMKa ToKa. B ycTpoiicTBe /i1 U3MepeHUs1 BbIXOJHOIO
Toka Id ucmosib3yeTcsa ABa AaTydKa TOKa, “IJIt0ocoBOM” M "MuHycoBou”. Cnoco6 H3MepeHUs
3amaetca pyHkuuen F94:

F94=0 - Id BpIYHC/ASEeTCS KaK NOJyCcyMMa H3MepeHUH ABYX AaT4uMKoB Ia = (Imaroc +
IMyHyc)/2. 3To OCHOBHOM pexxuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblJaeTcs OMIMOKa 12, cUrHaJW3UpyloLiasi 0 HEMCIPABHOCTHU JaTyMKa TOKa.
[Tocsie cpabaThiBaHHWS 3alUThI [JIs1 ee c6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

[Tocsie 3TOro MOXXHO yCTaHOBUTD:

F94=1 - Id = ] itroc;

F94=2 - Id = | Mmunyg;

F94=3-1d =0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpeJeIMTh HEUCIPABHbIA JaTYUK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTci Kak BpeMeHHbIU
PEeXUM NPU HEUCIIPABHOCTHU 000UX JATYMKOB TOKa.

K) 3ampra OT OTCYTCTBUSI HU3MepeHUs BbixoJHOro HanpspkeHus Ud. @yHkuus
aKTUBUpPYyeTCs WU OTKJ4YaeTca ¢yHkuued F95. 3amura cpabaTbiBaeT ecad HaNpshKeHUeE
Ud<25 B npu npeBbllIeHUU ONpe/ieJIeHHOTO0 yrja NpOBOAMMOCTH TUPUCTOPOB, UTO TOBOPHUT O
HEUCNIPAaBHOCTU KOHTypa wu3sMepeHus. Ilocie cpabaTbiBaHUS 3alUThl JJisi ee cbpoca
Heo6X0AMMO CHATb curHaJ "Pab6ora”.

3.21 Vcnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUE”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KM3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHH .

B MoenaX TUPUCTOPHBIX BBINPAMUTE/S C HOMUHAJIBHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHOIIKM pa3pblBaeTcCs Liellb BCIIOMOTATeJbHOTO MUTAHMS, IPU 3TOM IJIaThbl yIpaBJeHUS
06eCTOYMBAIOTCSA U UMIIYJIbChI YIIPABJIEHUSI HA THPUCTOPHI HE MOJAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUM KHONKU NOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBHUCUMOTr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS U 06eCTOUUBAET HAarpy3Ky.

3.22 OcO6eHHOCTHU TUPUCTOPHOTO PEryJIUPOBAHUS

PerynupoBaHue BBIXOJHOIO HaNpsXKeHUS OCYLIeCTBJSETCA 3a U3MeHeHus yrJja
OTHHPAHUSA CHUJIOBBIX THUPUCTOPOB. [IpM NpPOEKTHPOBAaHUM U 3SKCIIyaTallUd 060pOAYyBaHUSA
c/lelyeT y4ecTb CJeJytolie 0COOeHHOCTHU:

A) BrIIpAAMJIEHHOE HalpsXKeHHe Ha BBIXOJ€e BBIPAMUTESA ABJIAETCA NYJbCUPYIOIIUM —
OHO COJEpXHUT IIOCTOSAHHYI0O U IlepeMeHHyl cocTaBjsdwmuye. [lpy 3ToM nepemMeHHas
COCTaBJIAAIOLLAs 3aBUCUT OT BeJIMYMHBI yIja OTIUPAaHUs TUPUCTOPOB U MOXeT ObIThb 0 50% u
©oJibllle OT BeJIMYUHBI IOCTOSIHHOM cocTaBadwleld. [lepeMeHHas cocTaB/sAIOILAsA IPOSIBASAETCSA
B BHJle TapMOHUK. PopMa BBIXOJHOIO TOKa NOBTOpseT GOpPMY BBIXOJHOI'O HANPSKEHUS [
aKTUBHOW HAarpyskM U MUMeeT HeCKOJIbKO CIJIaKeHHBIM XapaKTep JAJf aKTUBHO-UHAYKTUBHOU
HarpysKH.

YeM BbllIe CUTHAJ 33/laHUSA, TEM YPOBEHb My/IbCallMi HanpsiKeHUs1 HUKe. MUHUMMa/IbHBIN
ypOBEHb MyJibCalldil [JOCTUTaeTCs NpPU BeJWYUHE cUrHazsa 3aZaHusg >80%; B 3ToM ciyyae
HanpskeHHe 6JIM3KO0 K IOCTOSTHHOMY.
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B) BesnunHa NOCTOSSHHOW COCTaBJISIIOIIEN MMOKA3bIBAETCS CTPEJOYHBIM BOJIBTMETPOM, a
Ha JuCIIee 0TOOPaXKalTCs BeJIMYMHA HaNpsHKeHUs, 3KBUBaJIEHTHas JIEMCTBUIO MOCTOSSHHOW U
epeMeHHOW COCTaBJISIOUIEH. Tak npu nNUTAaHWM, HANpHMep, OOMOTOK BO30YXKAEHHs
3JIEKTPOJBUTrATE/Isl CJleAyeT OPUEHTHUPOBATbCS HA NMOKa3aHUs BOJIbTMETPA, TaK KaK TOJIbKO
MOCTOSIHHAsA COCTaBJISIOIAs CO3/4aeT 3JIeKTPOMAarHUTHbIM BpaljalolMii MOMEHT, a NPYU NUTAaHUHU
HarpeBaTeJIbHbIX 3JIEMEHTOB - IIOKAa3aHUs [JAUCIJIes], TMOCKOJIbKY HarpeB U BblJleJieHUe
MOILIHOCTH B Harpy3KH M0/, BO3JeMCTBUEM KaK [TIOCTOSAHHOM, TaK U TepeMeHHOU COCTaBJIAIIUX.
B 3ToM ciyyae He y4eT IepeMEeHHOM COCTaBJAIOLIEN MOXeT NPUBECTH K H3O6BITOYHOMY
BbIJ|€JIEHHI0 MOIJHOCTH B HarpyskKe.

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

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BoinpsMuTeJNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMU 3JIEKTPOYCTAHOBOK
noTpe6uTesei».

4.2 Jlna paboThl BBINPSAMUTEJS UCHOJb3yeTCs ONAacHOe JJif XU3HU HanpshkeHue. [lpu
YCTAaHOBKe BBINPSMUTEJI Ha OOBeKTe, a TaKXe IpPH YCTPpaHEHHWH HEUCIIPAaBHOCTEH H
TEXHUYECKOM OOC/IY>XMBAaHUM HeOOXOJUMO OTKJ/IYUTh BBIIPSAMUTENb W MNOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaX C CoZlepKaHUeM B
atMocdepe KUCJOT, 1LiesI0uel, Maces U T. II.

4.4 HO,ELKJIIO‘{GHI/IG, PEryJIMPpOBKA U TEXHHUYECKOE O6CJIy}KI/IBaHI/Ie BBITIPAMUTEJIA JOJIXKHBI
MMPpON3BOANUTBLCA TOJIBKO KBaJII/I(l)I/IL[I/IpOBaHHbIMI/I crnegruajruCTtaMy, H3y4YUMBIUIMMHU HaACTOdAIlee
PYKOBOACTBO ITIO 3KCIlJIyaTalluH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy>KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHus «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 ,[[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepCoHaJia BbIIPpAMUTEJIb AOJIXKEH OBITh 3a3eMJIEH.

4.7 BplnpsAMUTeNb He MOXeT ObITb HCHOJb30BaH KaK pasbeJUHUTE]b ILeNu WIU
U30JIMpYIOLLee yCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeJAcTaB/isgeT ONacCHOCTb JJs
IepcoHaja WJIA O0OOpYAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAKOYATb 4Yepes
npepbiBaTe/b, HAIpUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301aCHOCTH.

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

A) ycTaHaBJIMBATh BbIIPSMUTEJIb HA HETOPIOYYIO IOBEPXHOCTH;

B) HeponycTUMO ycTaHaBJAUBATh BBIIPAMUTEJIb B [1JIOX0 BEHTUJIMPYEMBIX MeCTax U MeCcTax
C BBICOKOM TeMIlepaTypou OKpy:Kawllen cpesbl;
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B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
110 NEpUMETPY BbIIPSMUTEIS.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT yCTaHOBUTD BbINPSIMUTEJIb Ha IITATHOE MECTO W HA/IEXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh BbINPSIMHUTEJb B COOTBETCTBHE C TpeboBaHUsAMHU [1YI.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYEeHHble COeJUHEHUS C MUTAIEeN CEThIO,
Harpy3KoH, yCTpOHCTBaMM ynpaBJieHHUs.

5.3 CeyeHue CUJIOBBIX TPOBO/IOB A0/XKHO COOTBETCTBOBATh TOKY Harpy3KH.

5.4 llenu aaa mojayd CUTHAJNOB YIpaBJieHUS CJeAyeT BbINOJHATb BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYuTb HX HaAeXHbIH KOHTAKT C
KJI€MMHHKOM BBINPSMUTEJIS, AJisT Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYHMCTHUTb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

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

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHbIM B [IpusioxkeHuu A.

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

6. IlepBoe BK/IIOYEHHE.

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

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTD JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 BT;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbINPSAMUTEJIA.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled NUTaHWUA W yNpaBJeHud,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCE CBETOJMOJblI Ha NepeJHel
naHeJM Kada J0KHbI KPaTKOBPEMEHHO 3aropeThCsl U MOTracHYTh, Ha AUCIIesax B TedyeHue 10
CeKyH/J| [0/bDKHAa OTOOpasUThC HAAIUCh TeKylled MoJesu BBINPSMUTENS U BKJIOYAIOTCA
BEHTUJIATOPBl oOxJaxJeHUs. /[lanee Ha Juciilee 0OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO BbIIPSAMUTE/Ib TOTOB K paboTe U NPOrpaMMHPOBAHHUIO.

6.2 Ilo yMo/iyaHUIO, BeAyllMU BBINPSMUTENb HMeeT HACTPOWKHU: NoJada KOMaHJbl
“PaboTa” ocyliecTB/sAeTCA MeCTHO TyM6JIepOM C JIMLEBOW MaHeJH, CUTHaJ 3a/laHus MoJaeTcs
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BCTPOEHHBIM TepeMeHHbIM Pe3uCTOPOM. BeJ[oMbIi e BBINPSIMHUTE/b M0 YMOJYAHUI UMeEET
HACTPOMKH: MmoJlaya KoMaH/bl "PaboTa” AMCTAaHIMOHHO, CUTHAJ 33JjaHus - curHasom 0.10 B.
[Ipy TakoW KOHPUrypaUUH BeAyIIUMH BBINPSIMUTENb OCYILECTBJSET BKJIIOUYEHHUE BeJOMOr0
curHasioMm c pesie P2 v ynpassseTt uM curdajiom 0..10 B ¢ niiaTel aHa/10roBoro BeIBoJa.

[lepeBenuTe TyMmOJep “PaboTa” Beayliero BbIIPSIMUTENS B TMoJiokeHHe “Bkia” u
NPOKPYTHUTE PY4YKy MEepPEMEHHOr0 pe3ucTopa OT OJHOr0 KpaWHero MoJIOXKeHHUs A0 Jpyroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JlaMmnax HakaJMBaHHSA) W3MeHSeTCs
HanpshKeHUe B COOTBETCTBUE C CUTHAJIOM 3a/laHusl, a CUTHaJI 3a/JaHUs B€JJOMOTr0 BbIIPSIMUTESA
JlyOGJIMpyeT CUTHAJ 33/JaHUs BeIy1Iero.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. YTOObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIECTBISETCS NePexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®”, mpyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jl1s1 TOro, YTOGbl COXPAaHUTbH BbIOpaHHOEe 3HayeHUe (QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIUU U CTaHeT BO3MO>KHBIM
HaBUTraLUs N0 QYHKIHUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUHUHU, [JIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.
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7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmupyeMble GYHKIIMU BBIPSIMUTEJIS TepevyrcieHbl B Tabaune 7.1.

Ta6auna 7.1 [lporpaMmMupyeMbie QyHKIIUU

dyH- Haanuce Ha OnucaHue
KA HHAUKATOpeE
OnpenensieTr cmoco6 ympaBieHUs: KoMmaHJa “PaGora” mnojaeTcs MecTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Ccrnoco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyMOJIep “ » PN
TyMOJepa “PaboTa” B mosiokeHue “Bka
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHUS KJIEMM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJIaThl yipaBJeHUs]
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
3HavyeHUe Hagnucek IlosicHeHue
CursHaz 3aJlaHusd U3MeHsSeTCs Ha)KaTHeM KHOIIOK “>" U
“
0 KHOIIKU “n
HaxkaTue “>” yBesIMYMBaeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjaHusi U3MEHSIETCS [MOBOPOTOM PY4YKH
nepeMeHHOT0 Pe3UCTOopa, pa3MelleHHOro Ha JIMIEBOU
1 BCTP.pE3UCTOP | MaHEJH. [TosioxkeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHHMAaJIbHOUW BeJIMYMHE 33/IaHus, NoJI0KeHHe “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3a/1laHus MO/JIaeTCs BHELIHUM HanpspbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3alaHud nojaetcsd TOKoOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus N0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZ@aHusl MOJAETCS BHELUIHUM IepeMeHHbIM
5 ele;ecL'Irlc.) Pe3uCTOpOM. PekomeHiyeMoe 3HaYeHHUe
p p CONpOoTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpefiesisieT MoBeJieHUE BBINPSIMUTEJIS MOC/AE MPONAKU HANPSKEHUs CHUJIOBOW CeTU
WJIM BCIIOMOTATeJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HavyeHHe Hagnucek ITosicHeHue
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXO/IHOE HalpsHKEHWE CKAavyKOM BO3BpalllaeTcsd Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.
Eciyv mpoBan HanpspkeHus JJuidics 6ojiee 2 cek -
F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXOJIHOE HAIpsXKEHWE CKAavyKOM BO3BpalllaeTcs Ha
NpEeXHUH yPOBEHD.
1 oTkJwo4yeHo | Ecim mpoBan HanpsbkeHus Juiwsicad 6GoJjiee 2 ceKk -
ABTOMATHYECKUH Iepe3anycKk He MPOUCXOJUT; YTOObI
nepedTu B pexxuM ‘Pa6oTa” HY)XHO MOAaTb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUPYyeMOro peJie
3HayeHHe Hagnucek ITosicHeHue
F4 1-e pene 0 OTKJIl0YeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAT CpabaTpIBaHUeE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
I'OTOB “T'oToBHOCTB”
2 CUTHAJI CpabaTbIBaHUE peJie IPOUCXOJUT NPU MEPEXOJIE B PEKUM
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PABOTA “PaboTa”
3 CUTHa CpabaTbiBaHUe peJie IPOMCXOAUT NIPU [IepeXo/ie B PEKUM
ABAPUA “ABapus”
OnpepensieT ycJ0oBHe cCpabaTbIBaHUs 2-T0 IPOTPaMMHUPyEMOTo peJie
3HavyeHHe Hagnucek [TosicHeHue
0 OTKJIIOUeHO | Pejie HeaKTHBHO BO BCeEX peKUMax paboThl
1 CUTHa CpabaTbiBaHUe peJie IPOMCXOAUT NIPU [IepeXo/ie B PEKUM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHAJI CpabaTbiBaHUe peJsie IPOUCXOAUT MIPU Nepexo/ie B PeKUM
PABOTA “PaboTa”
3 CUTHa CpabaTbiBaHUe peJie IPOUCXOJUT NIPU [TepeXo/ie B PEKUM
ABAPUA “ABapus”
BpeMs m/1aBHOTO BBIXOJA HaNPSHXKEHUs HA 33JaHHBIM YpoBeHb. /lMana3oH 3HaYeHUH
F11 IJIaBH. MYyCK
éyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs m/1aBHOTO CHW)KEHHS HaNpshKeHUd [0 MHUHMMAJIbHOTO 3HadeHHUd. /lManasoH
F12 | mJaBH. BBIKJIL o
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuMalbHOEe 3HaYeHUe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
F15 | HmwkH.Ipegen 0 0
J10 100%, Ho He GoJsiee 3HauyeHus1 yHKIUU F16. luckpetHocTts 0,5%
MaxkcruManbHOe 3Ha4eHue CUrHasa 3aJaHus B %. [/luana3oH sHadeHud ¢pyHkuuu ot 0%
F16 | Bepx.npenen o o
110 100%, Ho He MeHee 3HaueHUus yHkuM F15. [luckperHocts 0,5%
@yHKLUA BKJIOYAET PEXUMBbI CTAOW/IM3allMM WM OrPpaHWYeHUs] TOKa, HaIpsiKeHUH,
MOULIHOCTH
3HavyeHUe Hagnucek [TosicHeHue
0 OTKJL Pe>XMMBbl OTpaHUYeHHUs] UM CTAaOUIM3aLUU OTKJ/IIOYEHBI
1 orpaHuyenye I | BKJIIOYEH peXUM OTpaHUYeHUs TOKA
2 Cra6usmsanus | | BkIOYeH pexxyuM cTabuan3aluu ToKa
F17 pexumM 3 Orpanunyenve U | BK/II0YeH pexUM OrpaHMYeHUs HaNpsSKeHHUs
4 Crabuinsauns | BK/IIOUEH PeXUM CTAaOHIN3aLMH HAlPSXKEHUS
U
BkJtoyeH pexMM CTabW/IM3alMM TOKAa C OrpaHUYEeHHEM
5 Crablorp U p A p
HanpsKeHus
BkuiroueH XM CTabujiM3alydd HalpspKeHHsa ¢
6 Ctab Uorp p i p
OTpaHHWY€eHHUEM TOKa
dynkuus onpeiesisieT CKOPOCTb U TOUHOCTb CTAOUJIM3ALUU U1K OTPAaHUYEHUS
0 MeanenHas | MejJjieHHas cTabu/M3alysl, BbICOKas TOYHOCTb
1 cpefHsas CpepHsd cTabuin3anys, cpefHsisi TOYHOCTb
2 6bIcTpas BricTpas cTabu/M3anus, HU3Kasi TOYHOCTb
F18 | ctabuausanus
3 r6Kas 1 BoicTpass mnpu 6GOJBLIMX OTKJOHEHUAX OT YCTaBKH,
MeJiJIeHHas Py MaJIbIX OTKJIOHEeHUAX
AHasoruyHo TrHbOKasg 1, HO ¢ Topasfo MeHbLIUM
4 rubkas 2 o
6bICTpOJEeNCTBUEM
OnpefensieT MHUHHMMaJbHOEe 3HAayeHUWe HANpsDKEHWST Ha Harpyske B pexume
F19 H.npefen U | cTabWIM3aLUM HanpsokeHUs. 3HayeHHe (QYHKIUM He MOXEeT NpPeBbICUTb 3HAayeHHe
dyuknuu F20
OnpefensieT MakCMMa/lbHOe 3HaueHHe HaNpshKeHWs Ha Harpyske B pexuMe
F20 B.npefen U | cTabuinsanMyd Hanps»keHUsA. 3HayeHUe QPYHKIMH He MOXeT ObITb MeHbllle 3HayeHUs
dyuknuu F19
F21 . ipenes | OnpepensieT MUHUMaJIbHOE 3HaUYeHHe TOKAa B Harpy3Ke B peXKMMe CTaOM/IM3allMy TOKa.
-IpeA 3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuu F22
OnpefensieT MakCHMaJ/IbHOe 3HaUeHHe TOKa B Harpy3Ke B pexrMe CTabU/IM3aluu TOKa.
F22 B. ipege | 3HavyeHHe QYHKIMH He MOXKET MPEeBbICUTh HOMHHA/bHBIA TOK BBINPSAMUTENSAA U He
MOJKeT ObITh MeHbllle 3HaueHus ¢pyHkuuu F21
@yHKLMS BKIOYAET UM OTK/IKYaeT KOHTPOJIb COCTOSIHUSI BEJJOMOI0 BhINIPSIMUTEIS
F91 | koHTp. Begom

3HayeHUe | Hapnuce | [losicHeHue
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0 Bxu. 3anuTa BKAKYeHa
1 OTKJ1. 3aluTa OTK/AIYeHa
QyHKIMS BKIKYAET WK OTK/IKYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
F92 | koHTpob (a3 3HavyeHUe Hagnuce ITosicHeHue
0 BKJIIOUEHA 3aiuTa BKJKYeHa
1 OTKJIOYEeHa | 3aliydTa OTKJIoYeHa
OnpejensieT cnoco6 M3MepeHHUs BbIXOJHOTO ToKa Id
3HayeHHe Hagnucek ITosicHeHue
0 JaT4yuk [+ v | BeIxoAHOM TOK paBeH TOJyCyMMe HW3MepeHUH
I- "mrocoBoro” M "MuHycoBoro” matyukoB Id = (I+ ul-)/2
F94 | HsmepeHue | BbIXoHOM TOK paBeH I0Ka3aHUSAM 'TIIIOCOBOTrO”
1 JaT4YuK [+
Jatyuka Id =1+
BbixogHOW TOK paBeH MOKa3aHUSAM “MHHYCOBOro”
2 JaTJuK I-
Jatyuka Id =1-
3 HEeT BeIxo/1HOM TOK paBeH HyJK, Id =0
BKJIFOYAeT WJIM OTKJII0YAET 3alUTY OT NOTEPU U3MepeHUs BbIXoAHOTO HanpshkeHus Ud
FO5 3amura Ud 3HayeHHe Hagnucek
0 BKJI 3alyTa BKJAYEHA
1 OTKJI 3amuTa OTKJII0UYeHa
3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3HaYeHHUH 110 YMOJIYaHUIO)
3HavyeHUe Hagnucek ITosicHeHue
0 et 3HaueHUs BCexX NPOTPAaMMHUPYEMbIX QYHKIUHA He
U3MeHseTCs
Bce IporpaMMUpyeMbIe byHKIMU OPUHUMAIOT
3aBOJICKME 3HadyeHUs. ITH 3HA4YeHUs paBHbI( s
BeJIyLIero BhINPAMUTEJISA):
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3HaueHHe 3HaueHHe
F98 | 3aBoj. HacTp. F1 0/1 F17 1
F2 1/2 F18 1
1 A F3 0 F19 0
F4 1 F20 UHoM
F5 2 F21 0
F6 3 F22 [HOM
F11 5 cek F91 0
F12 3 cek F92 0
F15 0 F94 0
F16 100% F95 0
8. UHaMKanus JAHHBIX HA AMCILIee
B Ta6uiuie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHajia, Hampumep, Usz=50%,
U3=250B, I3 =66 A.
1-a ctpoka Koa ¢yHKIMU U ee COKpallleHHOe Ha3BaHHe, HAlPUMeED,
[IporpammupoBanue | F2 - curnasn ymp.
2-51 CTPOKa 3HauyeHUe QYHKIUHU U KpaTKOe MOosiCHEHUE
Pa6 1-4 ctpoka BesimunHa 3ajjapouiero curaaJa
aboTa 2-9 cTpokKa BesnMyumHa TOKa Harpy3ku, BBIXOJHOT'O HaNpPSKEHUS
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TeMIepaTypa pajguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C.
OTobpakaeMble Ha AUCIIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHomnky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TEeKyllero napaMerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Koz omn6xu 1 ee HasBaHMe

9. Bo3MoXxHbIe HEUCNIPpaBHOCTH H CNoCco6blI UX YCTpaHEHUA

Bo3MokHbIE HEUCIIPAaBHOCTH U CIOCOObI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6amua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHUS

N OMmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpEe
YCTpoHCTBO He 06HAPY>KUBAET HaNpsiKeHUe CeTU
Bo3mo:KHas npuynHa JenicTBUs
HanpsikeHue Ha BBIPSAMUTENb He | Y6eAUThCA B NOJK/IYEeHUH
N0/IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
. NOJK/IYeHUs1
Owm2 HET CUJIOBOU ceTH! > =
He BxuiloueH aBTOMaTHYecKHH | BkiouduThb aBTOMaTHYeCKUI
BBIKJIKOYATEJb BBIKJIIOYATEIb
C/IMIIKOM HU3KOe HallpshKeHue Y6eaUThbCs, UTO HaNpshXKeHUe B CeTH
6osibiie 100 B
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCUPOBAH NPOBaAJ HANpsKEHUS NHUTAHUSA
CUCTEeMbl  yIpaBJeHUs  WJA IpOBaJ  CUJOBOTO  HaNpsHKeHUA
JUINTeJbHOCTbIO  6Gojiee  2-x  CeKyHJ. /lajbHelllee ToOBeJeHHe
Ow3 Hannpz(;:sgnﬂ' BBINPSMUTENSA omnpeJensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeImpAMHUTE/b BOUAET B pexXUM “['0OTOBHOCTBL” MOCJ/e MOJa4yu
koMaHgbl “Cton”
Temnepatypa ox/naxjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
HeucnpaseH BEHTUJIATOD | Y6enuTbcsa B HCIPaBHOCTH
OXJIAXK/eHUsA BEHTUJIATOpPA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISALIMOHHBIE
YKaJII03U »KaJIl03U OT NbLJIU U Mycopa
Ow4 neperpesn!
BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:KaloIlero BO3/yXa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBINPSAMUTE/b B Jpyroe MecCToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B peMOHT
KopoTkoe 3amblkaHMe Ha BbIxoJie | [Ip0O3BOHUTE BBIXO/J, BBIIPSMUTEIA
BbINPSAMUTESA Ha Hasinuue Mex¢$pa3Horo
ow? KopoTkoe KOPOTKOT0 3aMbIKaHUS U
H 3aMblKaHue! 3aMbIKaHHUA Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
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3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
npeBblllIaeT HOMUHAJBHBIA TOK Hanpsi>KeHUe; YBeJUYUTh
Our10 [Teperpy3ka BBINPSAMUTEJIA B TeyeHue CONPOTHUBJIEHHE HAarpy3KH
JJINTEJNbHOTO BpeMeHHU
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
OpuH M3  JJaTYMKOB  TOKa | YCTAaHOBHUTH 3HaUeHUs QYHKIUU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenutsb
Ow 12 HeHCIpaBeH pasa 6oJIbllle IPyTroro HEeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4yuk Toka Id
MOKa3aHUsA TOKa C JaTYMKa UIn
3aMEeHUTh ero
HeucnpaBHOCTb B nenu | [Ipo3BOHUTH lleNb U3MeEpPeHUs,
Om 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B ILJIaTe
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
HeucnpaBHOCTB BeJioMoro | HeT pesieiHOTO 3aMKHYTOT0
BBINIPSIMUTEJIS CUTHaJIa OT peJie 2 BEJJOMOT0
Om15 ABapus Begomoro! BBINPAMUTEJISI( KOHTAKThI X4:4 1
X4:5 nsiaTel ynpaBJieHus )
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Toku B ¢ase A Begomoro u | U3MepuTh pakTUYeCKHE TOKU
o6 ABapH 110 ToKy! Be/YILETO BBINPSMUTEJIS | BhIIpAMUTeNEN B pazax A

pasJnyarTcs B 2 pasa

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

BelnpsiMUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”

Bo3MmoxHag npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha BBIIPSIMUTEJIb

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpoBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3adHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIGOp MCTOYHHKA
3a/]al0LIEero CUrHajIa

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

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 nepeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin60ok

BeinpsiMuTenb nepexoAUT B pexum “PaboTa”, curHaa ymnpaBJieHUs
HIPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IIYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncrpaBHBI TUPUCTOPBI

[IpoBepuUTh
THUPUCTOPOB

HUCIIPaBHOCTb

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha nHauKaTope HeT HaJIMMCEH, CBET

OAWOoJAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He IIOoJJaHO BCIIOMOTaTeJIbHOE

BxioyuTsb aBTOMaT QF1,
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nutaHue 220 B

MpPOBEPUTh HaJUuUe HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJo4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe BHINPSAMUTENb [EPUOJUYECKH “3aBUCAeT’, JlaHHble Ha
WHJMKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHHUs
BOCIPUHMMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoxKHasg npu4MHaA JencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuojUYecKu B HEM BO3HUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTesbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT APyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omn6ok

[Ipu mojave HampsKeHUsT HA BHIMPSAMUTEJb HA Harpy3ke MpPUCYTCTBYET
HanpsikeHUe, XOTs KoMmaHJa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXoUTCs B pexkrMe “T'oTOBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4eckKoe 06C/IyKMBaHUE

10.1 TexHuuyeckoe 06CAyKMBAHUE BBIMPSIMUTEJS IPOU3BOJUTCS HE pexxe OJHOr0 pasa B
1IeCTh MecslleB M BK/IIOYaeT B cebs:

A)
B)
B)
r)
H)

11.
A)
B)
B)
r)

KOHTPOJIb KpeIJIeHHs;
KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, TOATSPKKA BUHTOBBIX COeJIUHEeHUM;
yAaJieHue NbLIU U TPs3Y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;
KOHTPOJIb TEMIIEPATYPHOI0 peKUMa.

11 MapkupoOBKa BBINIPAMUTEIA

1 Ha kaxx/blil BBIIPAAMUTEJb HAHOCATCH:

Ha3BaHHUe BBINIPAMUTEJIS;

0603HayeHMUe NUTAIOILEero Hallps>KeHUs U 4aCTOTh;
noTpe6JisieMasi MOLHOCTb;

CTeleHb 3alUThl KOPIyCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTE/SI NPOU3BOJAUTCSA B KapTOHHYI KOPOOKY WJIM JlepeBsHHbIN

AIIUK.
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13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 BhIIpsAMUTENb XPAaHUTb B 3aKPBITHIX MOMELIEHHUSAX B KAPTOHHBIX KOPOOKaX HJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

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

B) oTHOCHTE/IbHAs BJAXKHOCTh Bo3/gyxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3ayx B MOMEIIEHUH He JIO/DKEH COJIep’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIHUX KOPPO3HIO.

13.2 BeinpsAMUTEb B YIIAKOBKE TPAHCIOPTUPOBATH NMPHU TeMiepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAX)KHOCTH BO3/yXa He 6oJiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3MpoOBaAHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TBH-12IT-460-A ... e e e 1wt
PYKOBO/ICTBO MO 3KCIITYATALMM ..eveneeeaereresersnessreensnes 1wt
| E=T0d 1 (0] s PP PP TRPRP 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJIIOJeHUU
N0J1b30BaTeJIEM YCJOBUHM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B ciayyae BbIXOJa peryjsaTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
CObJIIZIEHUH T0JIb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCraTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISL HE [IeCTBYIOT:

e [lpu MexaHUYECKHUX U UHBIX OBPEX/IEHUSAX YCTPOMUCTBA 10 BUHE NOTPEOUTEIA.

e Ha npepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAallMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpTraHU3aLUi 6e3 COTIacoBaHUS C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLLMU yCTPOUCTBA.

e Ha o6opyaoBaHMe UM €r0 KOMIIEKTYIONIME, KOTOPbIE SKCIJIyaTHPOBAJIUCh IPU HAPYILIEHUHU
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMUHBIX YCJOBUSAX, WUCHOBITAJU yJAapbl MOJIHUM, NOXap WJIHU JApYyrue 3KCTpeMaJbHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejNpUsATHU
M3TOTOBUTEJIA.

15.5 B cayyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MOXKHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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Pucynok Al Cxema noJK/J1r04YeHU
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