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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
HanpsDKeHUs, HMeHyeMoro Jasiee Mo Tekcty “TBH-1211-230” , “BeimpsaMuTens’ 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

Ta6snna 2.1 - Texuuueckue xapakrepuctuku TBH-12I1-230

KosinuectBo ¢as 3
BTopuuHas 06MOTKH IByXOOMOTOYHOTO
CeTb TpaHcopmaTopa “3Be3aa” U “TpeyrojibHUK”
3x230B,50TI'n
BhIxoiHOE HalpsXKeHue 0.230 B
Cryia>kuBar Ui GUIAbTP HeTt
YnpasJieHue pazamMu CoBMecTHOe
Hasnyue BBOJHOTO aBTOMaTHU4YECKOIO Het
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-




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

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

|

|
| W

=
”-a
==
L3

®
o

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) aBTOMaTHYecKu# BhikJIO4aTe b QF1;

B) TupucTopHble MOAyIY;

B) paauaTop oxsaxKaeHHUs;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) xknemmHuble kosioaku XT1- XT3 g nofk/04eHMs NUTAOLEeN CETU U HarPy3Ky;
E) AaTYyuKu TOKa;

2K) BeHTUIATOPBI OXJIAKAEHUS;

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.
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B kayecTBe peryJjupymrouiero 3JieMEHTa B YCTPOWCTBE MCHOJIb3YIOTCA TUPHUCTOPHbIE
MOJyJIM, KaK[bld H3 KOTOPBIX COJEPXKUT MO JBa TuUpUcTopa. CHUI0BOe HampsiKeHHe
NOJK/I0YaeTcsA K KieMMHbIM KoJsiofakaM XT1-XT2. Ha sinueBor naHesd pa3MelleHbl 3J1€MeHThI
VH/JWKALUU U ylipaBJeHus. BHelllHWe poBo/Ja Y Kabesu /i1 NOAKJIIYEeHUs HaNPSXKEHUs CeTH,
Harpy3Ku W Iiened ympaBJieHUs] BBOASATCS B IKad Cc HKHeH cTOpoHbl. llenu ympaByieHUs U
CUTHa/IU3aliM MOAK/II0YATCA K K1eMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJlaTe yIpaBJeHHUs.

PexxyMbl paboThHL.

BoinpsiMuTe b B JII060H MOMEHT HaXOAUTCS B OJJHOM M3 PEXUMOB PabOThl. ITU PEIKUMBI
nepevyucaeHbl B Tadsuie 3.1.

Tab6uiuna 3.1 PexxuMbl pabOThI BHITPSIMUTE S

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexuMe MMIyJIbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO HeNpepblBHO  0XMUJAaeT KoMaHJAbl “Pab6ora” wam
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOope B IMepBOH CTpOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, a BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

B 3TOT pexuM BBINPSMUTENb NEPeXOJUT IMPHU HAJWYMU KOMaHJbI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yNpaBJAKOLIAE
MMIYJIbChI, HA Harpyske NpPUCYTCTBYeT HampspkeHWe. Ha uHaukatope
OTOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss kKoMaHAabl “Cton” ycTPOMCTBO
nepexoauT B pexxuM “'OTOBHOCTD .

“Pabora”

B 3TOT peXxuM BBINPSMUTENb MEePEXOJUT MPU PErucTpaluu KaKou-
JIUO60 aBAapUUWHOU CUTyaluu. MMmyJsbchl yHpaBjeHUsT Ha CHJIOBbIE
TUPUCTOPBI He TMOJAITCA. YCTPOMCTBO He peardpyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
“ABapus” OTCYTCTBUS aBapuHOM CUTyal U BBINIPSIMUTEJb MOXKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTHU OT BHU/JIa aBAPUUHOUN CUTYAI[MU U 3aPOTPAaMMHUPOBAHHbBIX
HACTpOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSICHSIAs HAAIUCh

PexxuM nmnpeaHasHayeH /il 33J/laHUsl 3HAYEHUH NPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
noZlayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
“IIporpaMmMupoBaHue” | 0OTOOpaXKaeTCs Ha3BaHUeE TEKYILeH MO/JIe/Id BhIIPSAMUTES).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBol cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HauYeHHe QYHKIUM H( HJIH)
NOsICHEHHE
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3.3 KOHCTpYKTHUBHOE HCOOJIHEHHUE.

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 ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTHYECKU 3amuTa 1emnei ynpaBJjeHus

BbIKJIO4aTe b QF1

Csetoauopn “Pabora”

l'oput B pexxume “Pabota”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliue [JaHHble, pEXHUM pabOThbl, 3HAYEHUS

MH/JIMKATOP IPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTOop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojjauu kKoMaH/bl “PaboTa” B pyyHOM pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jia BbpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HaYeHMUs.
KHomnka “>”" Jl1s yBesIMdeHUs1 3HaYeHUs1 IPOrpaMMUpPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSKEHUA MpU
OTKJK04YeHue” BO3HUKHOBEHHWHU aBapUHNHOU CUTYaLUHU.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT3, X1 u X4 npuBejieHO B Tabsule 3.3.
KnemMHuble kosoaku X1 v X4 pa3MelaroTcd Ha Ij1aTe yInpaBJeHUs

Ta6sinna 3.3 HazHaueHHe KJIeMM KJIEMMHbIX KOJIOZ0K BEIYLIEero BhINPSIMHUTEJIS

Ne HasHayeHue
KineMMHUK Ienb
KJIEMMbI
XT1 1 Al Jig nojkiodeHus ¢a3bl A nuTarllel ceTyd BBoj 1
XT1 2 B1 Jis nojkiodeHus ¢asbl B nuTaroniei ceTy BBoJ 1
XT1 3 C1 Jns nonkatodenus ¢asbl C nutawiei cetu BBog, 1
XT? 1 +U BBIX ,f[nﬂ C(z‘e,LLI/IHeHI/IH C BeZJOMbIM BblpsiMuTesieM( Boixog,
IJIFOC
XT? 9 - U BbIx %[HH coe";mHeHHH C BeJIoMbIM BhinipsiMUTesnieM( Boixo,
MUHYC")
XT3 1 +U BbIX s coeiuHeHUs ¢ Harpy3ko( Beixos “nuiroc”)
XT3 2 - U BbIX s coefuHeHus ¢ Harpy3koi( Beixog “Munyc”)
XT4 1 VIp.BesioMblii Jl/1s1 yripaBJ/ieHUs1 BeJJOMbIM BbINIPSIMUTEIEM (
ynpasjeHue 0..10 B)
XT4 2 AGND 06111t /151 aHAJIOTOBOTO CUTHAJIa yIpaBJeHus
XT4 3 BbIXO,L[U Curnan 0..10 B oT BeoMOro BbIIpAMUTENA A5
BeJIOMbIH KOHTPOJIS1 ero BBIXOJAHOTO TOKA
XT4 4 [lyck KoMaH/ja Ha 3an1yCK BeJOMOT0 BbIIPSIMUTEJIS
XT4 5 GND O6mun
XT4 6 B pa6oTe BejoMbIii BBIPSIMUTEJIb B paboTe
XT4 7 GND O6mun
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X1 1 3B Hanpsxenue 3 B 14 noAK/II04eHNUS BHELIHETO
nepeMeHHOr0 pe3ucTopa

X1 2 Uynp Jng nogayu aHasioroporo curdasa 0.10 B

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

X1 4 Rymp 11 noAKJI0YeHUs CpeJHero BbIBOJja BHELIHETO
1IepeMeHHOr0 pe3ucTopa

X1 5 AGND 061K /11 aHAJIOTOBOTO CUTHAJIa yIpaBJeHHUs

X1 6 JiN [l noaayy CUrHasia JMCTaHIIMOHHOIO yIpaBJeHUs

X1 7 GND O61wui

X4 1 HP P1 HopMaJibHO-pa3oOMKHYTbIM KOHTAKT 1-r0
NpOrpaMMHUpPYEMOTO peJie

X4 2 O6muii P1 061K KOHTAKT 1-ro nporpaMMHpyeMoro peJje

X4 3 H3 P1 HopMaJibHO-3aMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPYEMOTO peJie

X4 4 HP P2 HopMaJibHO-pa30OMKHYTbIM KOHTAKT 2-TO
IpOrpaMMHUpPYEMOTo peJie

X4 5 O6muit P2 | 061yl KOHTAKT 2-ro NIpOrpaMMHUpPyeMOro peJe

X4 6 H3 P2 HopMa/ibHO-3aMKHYTBIM KOHTAKT 2-T'0
IpOrpaMMHUpPYEMOro peJie

X4 v HP P3 HopMa/ibHO-pa30OMKHYTbIA KOHTAKT 3-TO
IpOorpaMMHUpPYEMOro peJie

X4 8 O6muii P3 O61IMI KOHTAKT 3-ro NpOorpaMMHpPyeMOro peJie

X4 9 H3 P3 HopMasibHO-3aMKHYTBINM KOHTAKT 3-T'0
IpOorpaMMHUpPYEMOro peJie

X5 1 OUT 1 BoixoiHoe HanpsixkeHue 0..10 B (1-# kaHau), npsiMo-
NpPONOPLMOHAJIbBHOE TOKY Harpy3Ku

X5 2 AGND 061w ui

X5 3 OUT 2 BoixoiHoe HanpsixkeHue 0..10 B (2-# kaHas1), npsiMo-
NPONOPLIMOHAJIbHOE HAIPSP)KEHUIO HA HAarpy3Ke

X5 4 OUT 3 BeixogHoe Hanpsikenue 0..10 B (3-i kanan) ansa
yIpaBJieHUs BeJOMbIM BbINIPAMUTEIEM

X5 5 AGND O6mun

X5 6 OoUuT 4 He 3apgelicTBoBaH

Tab6snna 3.4 HazHaueHuUe KJIEMM KJIEMMHbIX KOJIOZ0K BEIOMOT0 BbINPSIMUTEJIS
Ne Ha3HayeHue
KneMMHuK Llenb
KJIEMMbI

XT1 1 A2 Jns nonkioyeHus ¢asbl A NUTAOILEN CETH BBOJ, 2

XT1 2 B2 Jnis nonkioyeHus ¢asbl B nuTaroulen ceTd BBOJ, 2

XT1 3 C2 Jisg nonkitrodeHus ¢asbl C nUTamIel ceTh BBOJ, 2

XT? 1 +U BBIX %[HH C(le,Z[I/IHeHI/IH ¢ BeyuiuM BoinpsiMutesieM( Boixos

IJIIOC
XT2 ? - U BBIX ,f[.HH Coe",LLI/IHeHI/IH C BeAyl UM BbinpsiMuTesieM( Boixos
MUHYC")
. | 1 ynpaBaeHus BeIOMbIM BblIpsAMUTEEM (

XT3 1 Yup.segoMblid ynpaaenne 0.10 B)

XT3 2 AGND 06111t /11 aHAJIOTOBOTO CUTHAJIa yIpaBJeHuUs

XT3 3 Boixon CurHau 0..10 B oT Be,0MOr0 BbIIPAMUTEA [JIA

BeJIOMbIH KOHTPOJISI €ro BBIXOJAHOTO TOKA
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XT3 4 [lyck KoMaH/ja Ha 3anyCK BeJOMOT'0 BbIIPSAMUTEJIA

XT3 5 GND O6mun

XT3 6 B pa6oTe BejoMbIi BBIIPSIMUTEJb B paboTe

XT3 7 GND O61wui

X1 1 3B Hanpsxenue 3 B 14 noAk/Il04eHNUS BHELIHETO
epeMeHHOr0 pe3nucTopa

X1 2 Uynp Jng nogayu aHasioroporo curdasa 0.10 B

X1 3 lynp Jlis mojlaum aHasoroBoro curiasna 0(4)..20 MA

X1 4 Rymp Jl1s1 moIK/II0YeHHW S CpeIHEr0 BbIBO/A BHEILIHETO
epeMeHHOr0 pe3ncTopa

X1 5 AGND 06111t 1711 aHAJIOTOBOT0 CUTHAJIa yIpaBJeHus

X1 6 JiN [l noaayy CUrHasia JMCTaHIIMOHHOIO yIpaBJeHUs

X1 7 GND 061w ui

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

X4 2 O6muii P1 061K KOHTAKT 1-ro NporpaMMHpyeMoro peJje

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

X4 4 HP P2 HopManbHO-pa3oMKHYTBIM KOHTAKT 2-T0
IpOrpaMMHUpPYeMOro peJse

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

X4 6 H3 P2 HopManbHO-3aMKHYTBINM KOHTAKT 2-T0
IporpaMMHUpPyeMOro peJse

X4 7 HP P3 HopMasiibHO-pa30MKHYTbIM KOHTAKT 3-T0
IpOrpaMMHUpyeMOro peJse

X4 8 O6uuit P3| O6muil KOHTAKT 3-ro NporpaMMHUpyeMoro peJje

X4 9 H3 P3 HopMasiibHO-3aMKHYTbIN KOHTAKT 3-T0
IpOrpaMMHUpyeMOro peJse

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

X5 2 AGND 061w ui

X5 3 OUT 2 BeixogHoe HanpsixkeHue 0..10 B (2-i kanas), npsiMo-
NPOMNOPIMOHA/NIbHOE HANPS>KEHUIO HA HAarpy3Ke

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKU TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioku X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YIpaBJIeHUS] OCYIIECTBJSAETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bbi6op 3a/1a10111ero CUrHaJa

YnpaBisiTh YpPOBHEM BBIXOJHOIO HANpPSDKEHUs] BBIMPAMUTENS MOXHO MECTHO WJIU
JIUCTAaHIIMOHHO. MeCTHO MOKHO YIIPaBJISATD:
A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE

3a/Ia1011ero CUTHaJjIa, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

10
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B) BCTpoeHHBIM INepeMeHHBIM pe3ucTOpoM. HaxoxJeHHe DUCKM DPY4YKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

J11  AYMCTAaHLMOHHOTO YIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCH:

A) ctaHzapTHBIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

lleny ynpaB/jeHUs TMOJK/IYAIOTCA B COOTBETCTBUM CO CXeMaMM NOAKJIIOYeHUs (
npuoxeHve A) u Tabauued 3.3. Bpibop uCNoOJb3yeMOro CUrHajJa OCYILIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJIee B MPOLIEHTAX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHMe BBINPSAMUTEJIA [10CJE IPOBaJia CUJIOBOr0 UJIM BCIOMOraTeJbHOI0 HaNpsXKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TOBTOPHOro BKJIW4YeHUs F3, ycTaHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CEKYH/I, TO BbIXO/IHOE Halpsi)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecad O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAbl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe BYX CEKYH/, — TO IPU HAJUYMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHre 06 ourMbke. B TakoM MmoJiokeHUH BhIPSIMUTEJb 3a6JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, mocie
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwne cetu

- T
Komanga “Pabota”

= T
BeixogHoe Hanpsxenwe, F3=0

- 1
BeixogHoe HanpskeHwne, 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).

12
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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 .

[Ipy HaXXKaTHUX 3TOW KHOMKH pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, MPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUs1 HA TAPUCTOPHI HE MOAA0TCS.

3.22 Oco6eHHOCTY TUPUCTOPHOI0 PETrYJUPOBAHUA

PerysvpoBaHve BBIXOJHOIO HampsPKEHUs OCYUIeCTBJSETCA 3a HW3MEHEHUs yrJa
OTNUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NpOEKTHpPOBAHUM U IKCIJIyaTallud 0OOPOAYBaHUSA
caeyeT Y4ecTh cleylole 0COOeHHOCTHU:

A) BbIMpsSMJIEHHOE HaNpsHKEeHWEe Ha BbIXOJE BBIMPSIMUTES SBASETCSA MYJbCUPYIOLUIAM —
OHO COJIEpP>KHUT TOCTOSIHHYI0 U IMepeMeHHyl cocTaBiswoiiue. [Ipyu 3TOM mnepeMeHHas
COCTABJIAIOIIAS 3aBUCHUT OT BEJIUYHUHBI YIJa OTIIUPAHUS TUPHUCTOPOB U MOXKeT ObITh A0 50% u
OoJibllle OT BeJIMYMHbI MOCTOSTHHOM cocTaBJsolled. [lepeMeHHass coCcTaBJAMOIIAs MPOSBASETCSA
B BUJle TapMOHUK. PopMa BBIXOJHOTO TOKa MOBTOPSET GOPMYy BBIXOJHOIO HAMPSKEHUS JJIs
AKTUBHOW HarpyskKd U MMeeT HEeCKOJIbKO CIJIaXKEHHbIA XapaKTep JJis1 aKTUBHO-UHAYKTHBHOU
HarpyskH.

YeM BblllIe CUTHAJI 33/1aHUS, TEM YPOBEHb MyJbCalliil HaNps>KeHUs1 Hke. MUHUMMa/IbHbIH
YPOBE€Hb MNYJbCallMil AOCTUrAeTCs NpPU BeJUYHMHE CUrHasia 3ajaHus >80%; B sToM ciydyae
HanpsiKeHUe 6JIM3KO K IOCTOSTHHOMY.

b) BesiMurHa MOCTOSSHHOM COCTaBJISIIOIIEN MOKA3bIBAETCS CTPEJOYHBIM BOJIBTMETPOM, a
Ha JuCIIee 0TOOPaXKalTCsA BeJIMYMHA HaNpsHKeHUs, 3KBUBaJIEHTHas [IEMCTBUIO MOCTOSSHHOW U
nepeMeHHOW COCTaBJISIOIIEN. Tak npu mnWTaHUM, HampuMep, OOMOTOK BO30YKAEHUS
3JIEKTPOABUTraTe sl CJeJlyeT OPUEeHTUPOBATbCAd HAa NMOKa3aHUS BOJIbTMETPA, TaK KaK TOJIBKO
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MOCTOSTHHASI COCTABJISAIOIIAA CO3/IAaeT 3JIEKTPOMAarHUTHBIMA BpallaloIMi MOMEHT, a PU MUTAHUU
HarpeBaTeJ/IbHbIX 3JIEMEHTOB - TIIOKa3aHWsl JHUCIUIes, TNOCKOJIbKY HarpeB U BblJieJIeHUE
MOIIHOCTH B Harpy3KH Mo/, BO3/leiiCTBHEM KaK MOCTOSIHHOM, TaK U TepeMEeHHOU COCTaBJAIIIUX.
B 3TOM ciydyae He ydeT NepeMEeHHOW COCTaBJSIOIEH MOXXeT MPUBECTU K H3OBITOUHOMY
Bbl/IeJIEHUIO MOLIHOCTH B Harpyske.

/1) BbimpsiMuUTe/ b NOTPEOJ/ISIET PEAaKTUBHYI0 MOIIHOCTb Jla)Ke MPU YUCTO AaKTUBHOM
Harpyske

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 BbIIpsAMUTeJb COOTBETCTBYeT J[AeHCTBYWOILMM TpeboBaHusAM “IlpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHoe JJis XU3HU HanpshbkeHue. [lpu
YCTAaHOBKE BBINPSIMUTEJNSI Ha OOBEKTe, a TaKXKe INpPH YCTPAaHEHUH HEUCHPABHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUM HEOO6XO0JUMO OTKJ/IYUTb BBIIPAMUTEJ]b W MNOJKJIOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcd nomnaZjaHye BJIaTM HA KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
mkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSMUTEJIS B arpecCUBHBIX CpeJiax C COJep>KaHUEM B
atMocdepe KUCOT, 1ies104el, Maces U T. II.

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHE BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJMPUUMPOBAHHBIMMU ClelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Ilpu oskcmayaTalud M TeXHUYECKOM OOC/HYyKMBaHUU HEe00X0JAHMMO CO06J0/jaTh
Tpeb6oBaHus «[IpaBuUJI TeXHHYECKOW 3KCIJIyaTallMHd 3JIEKTPOYCTAHOBOK MOTpPeOUTeNel» U
«[IpaBuJ TEXHUKU 6€30MACHOCTHU MPU IKCILJIyaTaLUU 3JEKTPOYCTAaHOBOK OTPeOUTEEM».

4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NepCoHasa BBINPSAMUTEb JJOJDKEH ObITh 3a3eMJIEH.

4.7 BplmpsAMHUTeJb He MOXeT ObITb MWCIOJb30BaH KaK pa3beJUHUTENb LeNu WU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecny ciaydarHad IoJladya HalpspKeHWe Ha HarpysKy NpejCcTaBjsgeT ONACHOCTb JJIA
IepcoHaja WM OOOpyZ0OBaHHS, TO BBINPSAMUTEJNb HEO00XOAWMO MOAKJKYATh 4Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIHEN CUCTeMOMN 6e30MaCHOCTH.

4.9 PaboTa BbIIPSIMUTEJISI COMPOBOXK/JAETCS BblAeNeHHeM Temva. [ mpeaoTBpaleHus
neperpeBa, BbIX0/a U3 CTPOs U MpeJloTBpallleHHs oKapa Heo6X0JUMO:

A) ycTaHaBJIUBATh BHINPSIMUTE/Ib HA HETOPIOYYIO MOBEPXHOCTD;

B) HefoMyCcTUMO yCTaHABJAUBATh BBINPSIMUTEJIb B IIJIOXO BEHTUJIUPYEMbIX MeCTax U MeCcTax
C BBICOKOH TeMIIepaTypou OKpy:KarwolieHl cpeabl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 NePUMETPY BbINPSAMUTEJIS.
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5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT yCTaHOBUTD BbINPSIMUTEJIb Ha IITATHOE MECTO W HA/IEXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh BbINPSIMUTEJb B COOTBETCTBHE C TpeboBaHUsAMHU [1YI.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATDL TOKY HAI'PY3KH.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINNOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJISA, /I YeTO0 PEKOMEHJYEeTCs WX KOHIIbI TIIATeJbHO 3aYUCTHUTb U
00JIyAUTDb UJIK ONPECcCcOBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHUTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbIIIOJHUTD CJeAYIOlIMe 1eUCTBUS:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayecTBe TECTOBOW HAarpy3KU PeKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH0OUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MNPaBUJIbHOW WU
HeNpaBUJbHOU paboTe BbIMPSIMUTEIS.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUsS W yNpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) nmnopaTh HampspkeHWe Ha BBINPSIMHTEJNb, MPU 3TOM BCe CBETOAHOJAbI Ha MepeaHeH
naHeJsiv mkada Jo/KHbI KpPaTKOBPEMEHHO 3aropeThCsl M MOTAaCHYTh, HA AUCIesax B TeueHue 10
CEeKyHJlT A0J/DKHA OTOOPasUTbhCS HAJANWCh TeKyIled MOJe/Ud BBINPSAMUTENS W BKIIOYAIOTCA
BEHTUJIATOPBl OXJaxJeHUsd. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[oTOBHOCTBL” U
TeKylllee 3HauyeHHe CUTHasIa 3aZaHus( HampspKeHUs WM Toka, Hanpumep Us=50 % ). 3To
03HAyYaeT, YTO BBINPSIMUTEJb T'OTOB K paboTe U MPOrpaMMUPOBAHMIO.

6.2 [lo ymosyaHHIO, BeAyLUUH BBIMPSIMUTENb HMeEET HACTPOMKH: Mojadya KOMaH/bl
“PaboTa” ocyllecTBJISIETCS MECTHO TyMOJIEPOM C JIMIEBOW MaHeJ W, CUTHaJ 3aJlaHus M0/aeTcs
BCTPOEHHBIM TEepeMeHHbIM Pe3UCTOPOM. BeJ[oMbIN e BBINPSIMHUTE/b M0 YMOJYAHUI UMeEET
HACTPOMKH: MoJlaya KoMaH/bl "PaboTa” AMCTAHIMOHHO, CUTHAJ 33JjaHus - curHasom 0.10 B.
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[Ipy TakoW KOHPUTypauUK BeAyIIHMHA BBINPSIMHUTENb OCYIIECTBJSET BKJOYEHHUE BeJOMOr0
curHasioMm c pese P2 v ynpasaseTt uM curdajiom 0..10 B ¢ niiaTel aHa/10roBOro BeIBoJa.
[lepeBenuTe TyMmOJep “PaboTa” Beayliero BbIIPSIMUTENS B IMoJsiokeHHe “Bkia” u
NPOKPYTHUTE PY4YKy MEepeMEeHHOr0 pe3ucTopa OT OJIHOTO KpaWHero IMOJIOXKEeHHUs [0 Jpyroro.
Y6eauTech NMpU 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( JlamMmnax HakaJMBaHHs) W3MeEHSETCs
HanpshKeHUe B COOTBETCTBUE C CUTHAJIOM 3a/laHUs], a CUTHaJI 3a/JaHUs B€JJOMOTr0 BbINPSIMUTESA

Ay6/1MpyeT CUTHaJl 3a/laHus Beyllero.

7. [IporpaMmMHupoOBaHue.

7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYeHUN YCTAaBOK OCYIEeCTBJAAETCA B peXHUMe
“IIporpaMmmupoBaHue”. UYTOObl BOWTU B 3TOT pPEXKUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanucek “[IporpaMMupoBaHMe”, Mocje 4Yero B INEepPBOM CTPOKe HHJAMKATOpa OTOOpasUTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT

OZJHOM HAaCTPOMKHU K [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYyeHUsI QYHKIUU.
Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcss MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOpPA3UTCS

TeKyllee 3HaueHue QYHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIUU, HYXKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HAauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
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[IporpamMmmupyeMble GYHKIIMU BBIIPSIMUTEJIS lepedrc/ieHbl B Tabanne 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuceh Ha Onucanue
KA HHAUKATOpe
Onpenensier cmoco6 ympaBieHus: KoMmaHZa “Pabora” mnojaeTcs MecTHO WU
JIUCTAHIIUOHHO
3HavyeHUe Hagnuce IlosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMb6Jiep “ N ‘D
TyMOJepa “PaboTa” B mosiokeHue “Bka
KoMania “PaboTa” nmojjaeTcs myTeM 3aMblKaHUS KJIEMM

1 JUCTAHIIMOHHO .

6 ¥ 7 KJ1eMMHOU K0JI0AKHU X1 nJ1aThl ypaBJleHUs]

OnpejiesisieT cUrHaJ1 yopaBJIeHUs] BBIXOAHBIM HaNpPs)KeHHEM

3HavyeHHe Hagnucek ITosicHeHue
CurHas 3ajaHUsl U3MEHSAETCS HaXKaTHeM KHOIMOK “>” U
“

0 KHOIIKU an

HaxkaTue “>” yBesiIMYMBaeT BBIXO/JHOE HANPSXKEHHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjaHusi U3MEHSIETCS [MOBOPOTOM PY4YKH
nepeMeHHOTO Pe3UCTOPa, pa3MellleHHOr0 Ha JIUIEBOU

1 BCTP.pE3UCTOP | MaHEJHU. [TosioxkeHUE “Mun” COOTBETCTBYET

F2 CUTHaJ y1mp. . “ »
MUHHMAaJIbHOUW BeJIMYMHE 33/IaHus, NoJI0KeHHe “Makc
— MAaKCHMaJIbHOU BeJIMYMHE 33/IaHMUS.
CurHas 3a/laHud M0/IaeTCsd BHENTHUM HanpspkeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKoM ynpaJjeHus 0-20 MA
4 4.20 MA CurHaJi 3a/laHus N0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZiaHusl TMOJAeTC BHENIHWM IepeMeHHbIM
5 eBSI_II/IeCL:(') Pe3uCTOpOM. PekomeHiyeMoe 3HaYeHHUe
p p CONMpPOTUBJEHUSA 3TOro peaucrtopa 1..10 kOM
OnpefiesisieT MoBeJeHUE BBINPSIMUTEJIS MOC/AE MPONAKKU HANPSKEHUs CHUJIOBOW CeTU
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HayeHHe Hagnucek [TosicHeHue
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXOJIHOE HAIpsXKEHWE CKAavyKOM BO3BpalllaeTcs Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciv mpoBasn HanpsbkeHus JJiuica 6Gojiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciyv mpoBan HanpspkeHUs [JJIMJICST MeHee 2 CeK —
BBIXOJIHOE HAIpsH>KEHWE CKAavyKOM BO3BpalllaeTcs Ha
NpeXHUH ypOBEHb.

1 oTkJoyeHo | Ecim mpoBan HanpsbkeHus Juiwicad 6GoJjiee 2 ceK -
aBTOMAaTHYECKUH I[epe3anycKk He MPOUCXOAUT; YTOObI
nepedTu B pexkuM ‘PaboTa” HY)XHO MoAaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro NporpaMMHUpPyeMoro peJie
3HavyeHUe Hagnucek ITosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAT CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F4 1-e pese 'OTOB “T'oToBHOCTB”

2 CUTHaJ CpabaTbiBaHUe peJie IPOUCXO/UT MPU MEPEXO/IE B PEKUM
PABOTA “PaboTa”

3 CUTHA CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
ABAPUA “ABapus”
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OnpegensieT ycJoBHe CpabaTbIBaHUs 2-T0 NIPOTPaMMUPYEMOTO peJie

3HayeHHe Hagnucek [TosicHeHue
0 OTKJII0YeHO | Pesie HeaKTHMBHO BO BCexX pexuMMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F5 2-e peJsie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOAUT MPU NePEX0/ie B PEXUM
ABAPHA “ABapus”
BpeMsa mnaBHOro BbIXOJila HampsXKeHUS Ha 3aJlaHHbIM ypoBeHb. /lManma3oH 3Ha4YeHUH
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs ma1aBHOTO CHUXKEHUs HaNpsKeHUsl 10 MUHUMaJbHOr0 3HaueHus. /luama3oH
F12 | mJaBH. BBIKJIL o
3HayeHUU ¢yHkuu oT 0 1o 25 cek c marom 0,1 cek
MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHus B %. [luanasoH 3HadeHud yHkuuu ot 0%
F15 | HwkH.IIpegen 0 0
J10 100%, Ho He 6oJiee 3HaYeHUs ¢yHkuuu F16. luckpetHoctsb 0,5%
MakcuMasibHOe 3HaueHHe cUrHaJa 3azaHus B %. [luanasoH 3HaueHUi ¢yHkuuu ot 0%
F16 | Bepx.npenen o o
J10 100%, Ho He MeHee 3Ha4YeHus pyHKumu F15. luckpetrHoctb 0,5%
@OyHKIMSA BKJIOYAET PEXUMBI CTAOW/IM3aLUK WM OFPAHUYEHUS] TOKA, HAMpPSKEHWUs,
MOILHOCTH
3HayeHHe Hagnucek [TosicHeHue
0 OTKJI. PexxuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHudeHue | | BKJIIOYEH peXHUM OTpaHUYeHUs TOKA
2 Crabuinsanus | | BKIoYeH pe)XXUM CTaOUJIM3alliy TOKa
F17 pexnM 3 OrpaHuyeHue U | BKJIIOYEH peXKUM OrpaHUYeHUs HaNPSKEHUs
4 Crabuimsanusa | BKJIIOUEH PEXUM CTAaOUIM3AIUY HaNPSPKEHUS
U
BrkiiloyeH pexUM CTabuJIHU3alUM TOKa C OrpaHUYeHUEM
5 Crablorp U p H p
HanpsKeHusd
BxutoueH €XKHMM CTabWJIM3alMd  HANpsHKEHUs C
6 Ctab Uorp I p H p
OrpaHUYeHHEM TOKa
QOyHKIMS onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6U/IM3AIlMU UJIU OTPaHUYEeHUs
0 MepsieHHas | MeasieHHasi cTabu/iM3alys, BblCOKasi TOYHOCTb
1 cpeAHsAs CpefiHsis cTabuIn3alMs, CpefHss TOYHOCTh
2 6pIcTpast BricTpasi cTabu/inM3anusi, HU3Kasi TOYHOCTh
F18 | ctabuausanus
3 r6Kas 1 BricTpasgs mnpu OGOJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
MeJlJIeHHasl PU MaJIbIX OTKJIOHEHHUSIX
AHasornyHo THOKasgs 1, HO C Tropas/io MeHbUIUM
4 rubkas 2 .
OBICTPOAEUCTBUEM
OnpenensdeT MHWHMMaJbHOe 3HAauyeHUEe HaNpSHKEHWs Ha Harpyske B pexume
F19 H.npefies U | cTabuaM3alMd HanpsbkeHUs. 3HaueHHe QYHKIUM He MOXEeT MPEBBICUTh 3HauyeHHe
byuknuu F20
OnpenendgeT MaKCMMaJlbHOe 3HayeHUWe HaNpsHKeHWS Ha Harpyske B pexume
F20 B.npeaen U | crabuivsanuy HamnpskeHUs. 3HadyeHHe QYHKIIMHA He MOXKET ObITh MeHbllle 3HAaYeHHUSs
dyuknuu F19
F21 . mpesien 1 OnpenenisieT MUHMMAaJIbHOE 3HAaUYeHUE TOKA B Harpy3Ke B peXUMe CTabuIn3aliu TOKa.
1P 3HaueHue QYHKIUY HE MOXET NPEBbICUTh 3HaYeHHe PyHKIuu F22
OnpefessieT MakCMMaJIbHOE 3HAYEHHE TOKA B HAarpy3Ke B peXxuMe CTabUIM3aluu TOKa.
F22 B. ipefen | 3HaueHHWe QYHKIMM HEe MOKET MPEeBbICHTh HOMHHAJIbHBIM TOK BBINPSIMHUTESIAa U He
MOXET ObITh MeHbllle 3HaueHUs1 pyHkIuu F21
QyHKIMS BKIKYAET WK OTKIYaeT KOHTPOJIb COCTOSIHUS BEJJOMOTO BbIPSIMUTEIS
3HavyeHHe Hagnucek IlosicHeHue
F91 | koHTp.BeaoM
0 Bxu. 3aluyTa BKIOYEeHa
1 OTKIJIL 3anuTa OTKJII4YeHa
F92 | koHTpoJb a3 | PyHKIUSA BKIOYAET WU OTKJIOYAET KOHTPOJIb OTCYTCTBHUSA WU “caunanusa ¢pas”
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3HayeHHe Hagnucek [TosicHeHUe
0 BKJIIOYEHA 3alyTa BKAYeHa
1 OTKJIYeHa | 3amuTa OTKJIKYeHa
OnpepesisieT ciocob U3MepeHHUs BbIXOJHOTro Toka Id
3HavyeHUe Hagnucek IlosicHeHUe
0 JaT4yuK [+ 1 | BbIxogAHOM TOK paBeH IMOJIyCyMMe HM3MepeHUU
I- "mtrocoBoro” M "MuHycoBoro” fatyukoB Id = (I+ u l-)/2
F94 | WsmepeHue | BbixogHOW TOK paBeH IMO0Ka3aHUSIM 'TJIHOCOBOro”
1 JaT4ukK [+
JaTtyuka Id =1+
BbIXOHOM TOK paBeH MOKa3aHUSAM “MHHYCOBOTro”
2 JaTJuK I-
Jatyuka Id =I-
3 HeT BbixoiHOU TOK paBeH HyJw, Id =0
BruitoyaeT MJIM OTKJIIOYAET 3alUTYy OT MOTEPU U3MEepPEHUs BIXOIHOTO HanpsikeHus Ud
FO5 3amura Ud 3HayeHHe Haanuch
0 BKJI 3anuTa BKJIOYeHa
1 OTKIJI 3alyTa OTK/JAKYEeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HayeHHe Hapgnucek ITosicHeHue
0 HeT 3HauyeHUsT BCeX MPOTPaMMHUpPyeMbIX JGYHKIHHA He
H3MeHseTCs
Bce nporpaMMHUpyeMble byHKIMHU NPUHUMAIOT
3aBOJICKHE 3HauyeHUs. IJTU 3HAYeHUs paBHbI( A4
Be/IyIIero BhIIPSIMHUTEJISA):
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojicKoe
3HAYEeHHE 3HAYEeHHE
F98 | 3aBog. HacTp. F1 0/1 F17 1
F2 1/2 F18 1
1 Aa F3 0 F19 0
F4 1 F20 UHoMm
F5 2 F21 0
F6 3 F22 IHOM
F11 5 cek F91 0
F12 3 cek F92 0
F15 0 F94 0
F16 100% F95 0

8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JIUCILJIEE JaHHbIE /1J1s BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3azjarouiero curHasa, Hampumep, U3=50%,

U3=250 B, I3 = 66 A.

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnasn ymp.

2-51 CTpOKa 3Ha4YeHHe QPYHKILMU U KpaTKoe NOosiICHEHUe

1-7 cTpoka BesinunHa 3a/iaroniero curaJja

2-9 cTpoka BesnuyumHa TOKa Harpys3kHd, BBIXOJHOTO HaNpsKeHUA
Pa6ora TeMIlepaTypa paauaropa Hanpumep, [=45 A, U=100 B, Tp=35 C.
OToGpakaeMble Ha AuCIlJiee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
YTo6Bl NpoCMaTpuBaTh TOJIbKO OJWH BbIOpPaHHBIM MapaMeTp,
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HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. I[Ipu sToM Ha gucniiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

ABapusd

Koz omn6ku U ee Ha3BaHHEe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOObI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6samua 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHUue
HHAUKATOpEe
YCTpoHCTBO He 06HAPYKUBAET HANPSI’KEHUE CETU
Bo3moKHasi npuYnHa JenicTBUs
HanpspkeHue Ha BBIIPAMUTENb He | Y6e UThCs B MOJKJTI0YEHUH
N0/IaHO HamnpsKeHUs, IpPaBUJIbHOCTH
. MOAKIYEHHUS
Owm2 HET CUJIOBOU ceTH! " =
He BxiiloueH aBTOMaTUYeCKUH | BKIOUYUTH aBTOMAaTHYECKUI
BBIKJIIQYATE b BBIKJIIOYATEJb
C/IMIIKOM HU3KO€e HalpsDKeHHe Y6eauThcs, 4TO HaNpsiKEeHUE B CETH
6osibiie 100 B
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl ObLT 3aPpUKCUPOBAH NMPOBAJ HANPSKEHUS MUTAHUSA
CUCTEMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelliee TMOBeJleHUE
Om3 Hannpz(;:sgnﬂ' BBINIPSIMUTEJIA omnpejensieTca 3HadeHneM ¢yHkiuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeImpAMHUTENb BOUAET B pexXUM “['0OTOBHOCTBL” MMOCJ/e MOJa4Yu
koMaHgbl “Cton”
TemmnepaTypa oxsaxaamwulero paguaropa gocrura 80 C.
Bo3moKHasi npuYnHa JencTBUs
HeucnpapeH BEHTUJIATOP | Y6equThcs B HCIPABHOCTH
OXJIAXKJEHHUS BEHTUJITOpA
3acopeHbl BEHTHUJISAMOHHBIE | [IpoUYnCTUTH BEHTHUJISI[MOHHBIE
YKAJIIO3U YKaJII03U OT NBLJIYM U Mycopa
Ow4 neperpesn!
BeinpsAMUTEIb pa3MellleH B MJIOXO | Y6eIUThCA, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM WJIM  KApPKOM | OKPY’KaloIlero BO3/lyxa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb
BBIIPSMUTENb B Jpyroe MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
KopoTkoe 3ambikaHHe Ha BbIxoie | [Ip0O3BOHUTH BBIXO/, BBIPSIMUTEJIS
BBIMPSIMUTEJS Ha Hastn4ue Mex¢$pasHoTo
ow? KopoTkoe KOPOTKOTO 3aMbIKaHUSA U
H 3aMbiKaHue! 3aMbIKaHHUS Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKA Harpy3kKu YMeHBbIIUTb BbIXO/THOE
npeBbINIaeT HOMHHAJIBHBIA TOK HanpsKeHUe; YBEJUYUTh
Ow10 [leperpyska
BBINPSIMUTES B Te4eHHue CONPOTHBJIEHHE HATPY3KU

AJIUTEJIbHOTO BPEMEHHU
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BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

OguH us3 JaTYHUKOB TOKa
HeUCIpaBeH UK U3MePSET TOK B 2

YcTaHOBUTB 3HaYeHUs PYHKLUU
F94=1 u F94=2 v onpepenuthb

HeHWcIlpaBeH .
Om 12 pasa 6oJibllle JPYroro HEWCIPaBHbIN JaTYUK, HACTPOUTD
JaT4yuk Toka Id
MOKa3aHUsA TOKa C JaTYMKa UIn
3aMEeHUTh ero
HeucnpaBHOCTb B nenu | [Ipo3BOHUTH lleNb U3MEpPeHUs,
Om 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B ILJIaTE
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
HeucnpaBHOCTb BeJioMoro | HeT pesieliHOTO 3aMKHYTOT0
BBINIPSIMUTEJIS CUTHaJIa OT peJie 2 BEJJOMOT0
Om15 ABapus Begomoro! BBINPAMUTEJISI( KOHTAKThI X4:4 1
X4:5 nyiaTel ynpaBJieHus )
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Toku B ¢asze A Begomoro u | U3MepuTh PpakTUYeCKHE TOKU
o6 ABapH 110 ToKy! BeyILero BBINPSIMUTEJS | BBIIPSAAMUTEEH B pazax A

pasJnyarTcs B 2 pasa

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

BeInpsiMUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”

Bo3moxHag npuYMHa

JelicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha BBIPSIMUTEJb

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eaUTbCs B
HCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH/ibl

[IpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3HaYeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

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

HeucnpaBHOCTh  KHOMOK  wiH | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

HeT omin6ok

BeinpsiMuTenb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBJieHUs
NPUCYTCTBYET U H3MEHSEeTCs, Harpy3ka IOJKJIYeHa, HO Ha BbIXOJEe

HallpAXeHHUd HET

Bo3MoxkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepUTh
THUPUCTOPOB

HUCIIPaBHOCTb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha nHanKaTope HeT HAJiMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoxHasg npu4MHA JencTBus
He nmopgaHo BcnomoraresibHOe | BKAW0OYHUTDH aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaJIHW4YUe HaNpSKEeHUs
220 B Ha koHTaKkTax aBTomaTa QF2
Haxkata  kHomka  “ABapuiiHoe | OT)KaTb KHOIIKY
OTKJIIOUeHHe”
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

HeT omin60ok

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

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToMeX U I[POBAJIOB B

Nnepuognu4eCKn B HEM BO3HUKAKOT

pOBaJIbl HalpspKeHUs
BCJIe/ICTBUE BKJIIOYEHUS] JPYyroro
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaToB)

BCIIOMOTaTeJIbHOM HaIpsKeHUH.
[logaThk BcoMoraTesbHOe NMHUTaHHE
OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy nosave HanpsPKEHHWS Ha BBINPSIMUTENb Ha Harpyske MpPUCYTCTBYET
HanpsbKeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjlaHa, BBINPAMHUTED

HaXoJUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxHasg npuYrHa

JelicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOJK/IIYEHNE
Harpy3ku

Y6e,ILI/ITCH B MNpaBUJIbHOCTH
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHru4ecKoe 06CayKMBaHUE

10.1 TexHuuyeckoe 06CAyKMBAaHUE BBIMPSIMUTEJIS IPOU3BOJUTCS HE peXxe OJHOr0 pasa B

mecCTb MeCALEB M BKJIIOYAET B cebs:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIUHEHUH, TOATS>KKAa BUHTOBBIX COeJUHEHU;
B) ypaneHue NnblIU U rpsi3y;

[') KOHTPOJIb UCIPABHOCTH BEHTU/ISITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXxruMa.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha kaxbl1i1 BBIPSAMUTEJb HAHOCATCH:
A) Ha3BaHUe BBIIPSIMUTES;
B) o6o03HaueHHe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHuUs.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTE/SI NPOU3BOJAUTCSA B KaPTOHHYI KOPOOKY WJIM JlepeBsHHbIN

SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEHUE

13.1 BbInpsiIMUTEJIb XpPaHUTb B 3aKPBIThIX MOMeEIEHUSIX B KApPTOHHBIX KOpPOOKaxX WU

A€PEBAHHBIX AIIMKaX MPH CJIEeAYIOIIHUX YCIIOBUAX:
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A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOcHUTeIbHAS BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3ayx B noMelleHUM He JJO/DKEH COJepKaTh NbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 BeinpsAMUTEb B YIIAaKOBKE TPAHCIOPTHUPOBATH NMPHU TeMiepaType 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

repMeTu3npoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

23 5 A B A T O 1wt
PYKOBOZCTBO MO 3KCIIYATALMHU .veeeunveernrreernnreersseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
3§01 0 O 2 1T

15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTanuu 12 MecsleB €O AHS MPOAAXKH, TPU COOJIIOJEeHUU
[10JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTPOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coraacoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHBbIN OCYIIECTBJSETCS Ha MpPeJNpUSITUU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/
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