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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOIIHOCTH, UMeHyeMoro Jlasnee 1o Tekcty “TPM-3-C-PT-A”, “peryasaTop” uau “ycTpoicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHasHayeH [Jis PeryJMpoBaHUsl MEepPeMEHHOT0 HaIpsKeHUs B CEeTSX
220/380 B 50 I'm HA aKTUBHOW U AKTHUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 3a/JePXKKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycKka Nepuo/ioB.

PerysnaTtop Henb3sd WCNOJb30BaTh [ 3JEKTPONMUTAHUS MNpPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

1.2 Harpy3ska K pery/issiTopy NoJKJI4YaeTcs M0 CXeMe “pa30MKHYThIN TPEYTrOJbHUK .

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOrO ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisi 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3nuCcTOop Ha
nepejHell mnaHesnd I1Kada, TaK M JAUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) crangapTHbid curHai 4...20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHUPOBAHUSL.

1.5 PerynaTop sB/sieTCd  MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMILJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCledrnBaOLUX
HaJiexkHoe QYHKIIMOHUMPOBAaHKE YCTPOUMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTES
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku TPM-3-C-PT-A
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50T’y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH PA30MKHYTBIN “TpeyrojbHUK”
Hasimyre BBOJHOTO aBTOMaTH4Y€ECKOI0 Jla
BBIKJIFOYATEJIs
Hasimyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS Ja
®a30BbIM, NPONYCKOM NEPUOI0B

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,

CurHan ynpaBJieHUs

HoMHHa/NBHBIN TOK HAarpy3ku, A 1000
Peryupyrouun 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJieHuUs MukpomnpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!

nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.

BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnanue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpPOHHAs1, paboTaeT TOJbKO Mepes MycKOM

3aLU,I/ITa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3amuTa: HECHMMETPHS BbIXOIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIeE
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE)

[=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
1 MuH

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUeE)

[ >=3Iun

TouHOCTb cTabUIU3aLUU IEWCTBYIOIIUX
CpeJHEeKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpsixenue v Tok - 2% UH, [H
MOIIHOCTD - 4% PH

Bpems cTabuin3alnuu TOKa, HANPSXKeHUs WU

MOIDHOCTH IIPHU CKa4YKe HallpAXKEeHUA CEeTHU UJIN

Harpy3ku Ha 10% B pexxuMe cTabUIM3aL MU

2..3 cek
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CTeneHpb 3alUILLEHHOCTH P41
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMU LEeNsIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 meca1eB

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3Ky — OHO Ha3bIBAeTCs CUJIOBBIM HAMpSKEHUEM; ApPyroe
HanpspKeHWe MCIOJIb3yeTcd [JIl [NUTAaHUA CUCTEMbl YIpaBJeHWs - OHO Ha3bIBAaeTCHd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PeryniaTop npeiHa3HavyeH [/ 9KCIJIyaTalluy B CJelyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHU Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIAry;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.

BHemHuM BU/J pery/siTopa fpejcTaBjieH Ha pucyHke 3.1:
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PucyHnok 3.1 BHeluHu# Buj perysstopa

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

B) cBeToguon “ABapusa”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KPUCTAINYECKUN UHAUKATOP;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;

E) pyyka BCTpOEHHOTr0 epeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUIHOTO OCTaHOBA.

BayTpu mikada pazMeniarTcs:

A) aBTOMaTHYecKul BhikJIO4aTe b QF1;

B) TupuctopHbie MoayaH( 3 LITYKH);

B) pazguaTtop oxsaxJeHus;

[') maaTel cucTeMbl ypaBJeHHUS;

) knemMmHuble kostoaku XT1-XT2 f/1s1 noAK/I0OYEeHUS LleNlell Harpy3Ky;
E) aBTOMaTHuyeckui Bbika4aTeab QF2;

2K) maTtuyuku Toka ( 3 WITYKH)

3) BEHTU/ISATOPbI OXJIAXK/EHUS

Ha 60koBo# naHesu mkada HaX0AUTCS KJeMMa 3a3eMJIeHUsI.

B kauecTBe peryJyiMpylollero sjeMeHTa B YCTPOWCTBE HCHOJIb3YIOTCS TPU TUPHUCTOPHBIX
MOJyJisl, KaXKJbl M3 KOTOPBIX COAEPKUT IO JBa TUPUCTOPA, COEAMHEHHBIX MO BCTPEYHO-
napaJjiejsbHou cxeMe. CHUJI0BOe HampshKeHUWE TMOAK/IIYaeTcs K CBOOOJHBIM 3aKMMaM
aBTOMaTU4eckoro Bbikato4aTesnss QF1. Ha sinneBoil naHeid pa3MelleHbl 3JIeMEHThl UHAUKAIUU
Y yIpaBJieHUs. BHellHWe MpoBoAa U Kabesu AJis MOAK/IIOUEHUSI HAaNPs»KeHHUs CEeTH, HarPy3KH U
1eneu ynpaBjeHus BBOASATCS B IKad C HUKHEN CTOPOHBI. llenu ynpaBJieHUsI U CUTHAJIU3aluU
NO/JKJHYAITCA K KJieMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJIaTe YIpaBJeHUs.
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3.2 PexXuMbI paboOThL

PerysisaTop B /11060l MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbCh, HA
Harpyske NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“I'OTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpaluu KaKou-1u6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHON CHUTYyallUu PEeryJsITOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuMm “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJIeJIU peryJsTopa).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPpYKTUBHO pery/asiTop BbINOJHEH B BHJE MeETaJJIMYeCKOrO0 HAaBECHOr0 WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNs U MHAMKALUKY peryasaTopa

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud
BbIKJIIO4YaTe b QF2
Ceetopuopn “Pabora” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koao040K XT1-XT2, X1 u X4 npuBejieHo B Tabsule 3.3.

KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 B ®a3a B jiy15 coeJUHEHUSI C HATPY3KOU

XT1 2 C ®a3za C as151 coeUHEHUS C HATPY3KOH

XT1 3 A ®a3za A /1 coe/JUHEHUS] C HATPY3KOU

XT2 1 LA Beixoa A fJ1d coeiMHEHUs C HArPY3KOH

XT?2 2 LB Beixoa B a5 coeiuHeHUsI C HArpy3KOM

XT?2 3 LC Beixoa C 11 coeJUHEHMS C HATPY3KOHU

X1 1 3B Hanpsixkenue 3 B 1 NOAK/II0YEHUS BHEILIHETO
nepeMeHHOro pe3ucTopa

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

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

X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui AJis aHAJIOTOBOT0 CUTHaJIa YIpaBJeHUsl

X1 6 Ay g moa4y CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
NpOrpaMMHUpPYeEMOro peJjie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 ;l;)}]lj)el\daﬂbHO-BaMKHYTbIﬁ KOHTAaKT 1-ro nporpaMMHupyeMoro
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X4 4 HP P2 HopMasibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOrpaMMHUpPYeEMOro peJjie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJie
x4 > P2
X4 6 H3 P2 HopMasnibHO-3aMKHYTbIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJe
x4 8 P3
X4 9 H3 P3 ;lé)}lﬂel\/laﬂbHOGaMKHYTbII/I KOHTAaKT 3-ro NIporpaMMHupyeMoro

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

Harpy3ka mnojk/o4daeTrcs no cxeMe “pa3OMKHYTbId TpeyrojbHUK’, MpPU ITOM
MaKCHUMaJibHble HaNpsDPKeHUs HAa Harpy3o4yHbIX pesuctpax Rab, Rbc u Rca paBHBI JTMHEHHBIM
HanpspkeHUsAM( HoMuHaJIbHO 380 B).

[Togk/a0ueHrWe Harpy3Ku K PeryJsiTopy NpPOU3BOJAUTCS B COOTBETCTBUM CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Boi6op crnoco6a nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJiepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioku X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6Op Mexay MeCTHbIM WJIM JUCTAHIMOHHBIM CIIOCOOGOM yHpaBJIEeHHUS OCYIIeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.7 Bb160p 3a/1at0111eT0 CUT'HaJIa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JIUCTAaHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpPoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MunH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCUMaJIbHOMY
3HAa4YEHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KadyecTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSTHCS:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curHa 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJ/IM3allMM TOKA CUTHaJ 3aJlaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.
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3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHUe peryJiATopa Nocje NpoBaJja CUJIOBOTO MJIM BCIOMOraTe/JbHOI'0 HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHre 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJisiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yHpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBIMOJHATh GYHKIIUIO CUTHAJIM3aTOPa CAEAYIOIUX COOBITHH:

A) PeryssTop HaxoAuTcs B pexkxuMe “['oTOBHOCTB”;

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus’.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHOe Hanps)KeHUe peryyaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).
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3.11 ®a30BbI¥ METO PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHHU 3aJlep’KKU
oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHUe Ipy $pa30BOM criocobe peryupoBaHus

JlocToMHCTBa MeToa:

A) noaXoauT /11 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/1g peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHre peaKTUBHOM MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6oyuii quks npu ¢a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max b — — — — — —
Min — — o — — 1 —_———
T
0 -
Tnyck TexHONOrMyecKnin umKn Tebikn
10% p— — — — — — —
CurHan 3agaHws
T
0 o
Komanga ""PaboTa”
T
0 o~

PucyHok 3.4 Pabouuii quk/a npu ¢azoBoM MeTO/ie PeryIMPOBAHUSA

11
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[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOTO 3Ha4yeHusd Min 10 3alaHHOrO YPOBHSA. ITOT Y4aCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BIXO/HOE HANPSDKEHHUE IJIAaBHO YMEHbIAeTcsl B TedeHHe BpeMeHHU TBBIKJ 0
MHUHHUMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBaAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO MyCKAa W BbIKJIIOYEHUS MO3BOJISIOT MNPefOTBPATUTH

CKauK{ HalpshKeHUs CeTH, 00YyC/0BJIeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TaKxkKe
YMeHbIIUTD [TyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa ¥ BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkuui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HampsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CETH CHHYCOMJAJbHO, Harpy3ka JMHeWMHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUS U MOIIHOCTH PEryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTp

Hanpsxenue, U MomHocTb, P

CUTHaJ
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

Pebix,% | 1 4 9 |16 2536|149 164|181 100|10)20|30]40|50[60]70]|80]90]100

Bbi60p pery/ivpyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MNO3BOJIIET YCTAHOBUTb TPaHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe [iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaInpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU I HUXKHEr0 U BEPXHETO Npe/ie/oB peryaupoBaHus s ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET
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TOYHO OTPaHHWYMBATh IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHUHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA M OTKJIIOYAeTCs IporpaMMUpoBaHUeM ycTaBkU F17, a BeJMYMHA MaKCHUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxyM cTabUAM3aUU TOKA

PerynsTop MoxeT paboTaTb B pexHMe CTabUJAU3aldM TOKa, B KOTOPOM CHUCTeMa
yIlpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSeT yIpaBJisiolliee BO3JEeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, 4TOObI MOJAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJisTopa, BpeMs CTAaOWJMU3allMUd TOKa NPU CKAuKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3aJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIIOYAETCSI U OTKJIHYAETCsS NMPOTrpaMMUPOBAaHUEM
ycraBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOIO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.11.6 PexxumM orpaHyUYeHHs HAPAKEHUSA
PerynsTop MoxeT paboTaTh B peXXUMe OTpPaHUYEHHSl HANpSKEeHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsflollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4YTOObI BbIXOJHOE HaNpshKEeHHEe Ha Harpyske He MPEBBICMJIO 33JJaHHOe 3HAaueHHe..
QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHueM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Hanpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.11.7 PexxyM cTabUIM3allMy HANPSXKEHUS

PeryasiTtop MoxeT paboTaTb B peXUMe CTaOUJIM3aL UK HANpsHKeHUs, B KOTOPOM CHCTeMaA
ynpaBJeHUs] aBTOMaTHUYeCKHM H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4TOObI MOAJEpP>KUBATh Halpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabuIM3al U HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajjaHusd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJIOYAETCS W OTKJHOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexxyM orpaHUYeHUs MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJjaHHOe 3Ha4deHHUe..
@DyHKIMA BKJIOYAETCA U OTKJ/IKYAEeTCHd MNporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMMaJIbHOW MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexxyuM cTabuan3aMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOObl NOAJEPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CcTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpa, BpeMs CTabu/IM3aLuu
IIpU CKayKe CETeBOr0 HamnpsKeHWsA WAM Harpysku Ha 10% - 2.3 cex. CurHan 3sajaHud
oToOpakaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMupoBaHueM ycTaBkMu F17, a BelM4YMHAa MHUHUMa/JIbBHOM M MaKCUMaJIbHOM MOLHOCTEHN
3apaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).
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3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljesisieMasi B Harpy3kKe, peryJiMpyeTcsl 3a cCieT U3MeHEeHUs 4ucJa NePUo0B
CETEeBOTO HANpSDKEHHsS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
L

Linkn 1 Llnkn 2 Linkn 3

[

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUo/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapaKTepe
HarpyskKHu).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3o0K M
YPOBHS SIPKOCTH CBEeYEeHHs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHHME CKAYKOB HaNpsHKeHUs, 00YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pnkep-apdekT);

[) mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXHO IOSIBJIEHHE CyOrapMOHHYECKHUX
COCTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I').

HpI/I HCIIOJIb30BAHWHU 3TOro MeTOoJa MOIHOCTL, BblAeJdeéMad B HArpy3ke, NpAMO-

NpONOPLHOHAIbHA BeJIMYMHE CUTHA/IA 3aJ,aHUS.
Pabounii [UKJ/I IpeACcTaBJeH HUXKe Ha pUCyHKe 3.6:
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCILIee B IpolieHTax, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHHU LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.12.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

Hv>xHUU U BepXHUM Npejiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM IMPONyCKa IepPHUOJI0B OCYLLeCTBJSETCA
nporpaMmMmupoBanueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.12.3 PexxuM orpaHHYeHUsa MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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06pa3oM, 4TOObI BBIXOJHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexKyM CTabUJIM3alMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMUHAJIbHON MOULIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUsA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oTobOpaXkaeTcsl B KuJioBaTTax, Hanpumep P3 = 10,0 kBt. OyHKUMSA BKJIIOYAETCAd MNyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.13 Bbi60p THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbh160p ocylecTBsieTcsl porpaMMupoBaHueM yHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( aKTHBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnartop caBuraet UMIyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTA IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/JKJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), nosaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKHu He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.14 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, BCe MOJIb30BaTe/JbCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJCKUE 3HAaYeHUsSI QYHKIUM.

3.15 3amuThl
B perysisiTope peajsi30BaHbI CjeAylolde BUbI 3aIUT:

A) 3ampTa OT KOPOTKOrO 3aMblKaHUSl peryJjsTopa sBJseTcsd Ay6JUPOBAaHHOW U
obecreyrBaeTcs ABYMs CIOCOOAMMU: 3JIEKTPOHHBIM U 3alllUTA aBTOMAaTUYEeCKHUM BBIK/I0YaTeseM
QF1. DJsekTpoHHas 3alMTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAIMX OT JAAaTYUKOB TOKa. [Ipy MmpeBbIlIEHUHM MTHOBEHHOI'O TOKA 3HA4Y€HHUS
3*lHOM NpPOUCXOJUT CHSAITHE YNPaBJAKILMX MMIYJIbCOB C THPUCTOPOB, a Ha JAUCIJIee
oTOOpaXkaeTcsl COOTBETCTBYWIlee cooblieHue. B ciyyae HecpabaTbiBaHUSI 3JIEKTPOHHOU
3aluThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOEe HACTpOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.
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B) 3amMra OT neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMMHa/IbHOEe 3HayeHHe TOKa peryadaropa. 3aliuTa dBjsgeTcd JyOGJUPOBAHHOM U
obecrieyrMBaeTCs JABYyMsl CIIOCOOAMM: 3JIEKTPOHHO W aBTOMAaTH4YeCKUM Bbikwo4daTeseM QF1.
Mukponponeccop HelmpepblBHO HM3MepseT TOKM HAarpy3KM M HaKallJIMBaeT 3HaYyeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAaeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIYJbCbl YIpaBJeHHUs C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
perysiaTopa 6J0KMpyeTcs Ha 3 MUHYTBI, IOCJIe Yero OH NepexoJUT pexuM “'oTOBHOCTL” ecu
nojaHa koMmanza “Cromn”.

[leperpy3o4yHas cnoco6HOCTb peryssaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIIUThI( 10 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJIM CcOOe HAaCTPOeK) TUPHUCTOPbl 3aLUILAITCA OT Ieperpy3Ku TeNJOBbIM
pacuenuTeseM aBTOMaTH4YeCKOro Beik/ao4daTensa QF1.

B) 3amwuTa oT neperpeBa pazuaTopa obecrneyrBaeTCcs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepaTtypa pasauatopa - 80 C. Ilocne cpabaTbiBaHMA 3alMThl paboTa perysasTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPbl OXJaXJAEHUS W peryasaTop nepexofUT pexuM “T'OTOBHOCTH”, ecqyd NojaHa
koMaHga “Cromn”.

[') 3amiMTa OT HECHMMETPHUM BBIXOJHBIX TOKOB fIBJISETCA 3JIEKTPOHHOM. 3aliydTa MOXeT
ObITh BKJIIOYEHA WM OTKJKYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbIBaeT NPU BBINOJHEHUH CIeYIOIIUX YCIOBUM:

- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbure 10% HOMHUHAJIBHOTO
TOKa [ HoM peryndaTopa;

- OIMH WJU 00Jiee TOKOB Harpy3ku oTsin4aeTcs oT Icp Gosiee yueM Ha 20% B TeueHUe
BpeMeHH 5-15 cekyH.

HecuMMeTpusl BBIXOJHBIX TOKOB MOeT OBbITb 00yC/IOBJIeHA NOBPEXJAEHUAMHU B Harpyske,
HanpuMep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposib mojk/a04eHUs Harpyskd M TeCTUPOBaHHEe TUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” JaHHadA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYEHA UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HampshKeHHUS CUJI0BOM CETH OCYILECTBJISIETCA 3JEeKTPOHHBIM CHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).

3.16 Hactpouiku

B perysnsaTope npeycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) HsMeHeHue mnopora cpabaTblBaHMsl 3allUTbl OT KOPOTKOrO 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. HW3HavasbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAaHOBJIEH MTOPOT cpabaThIBaHMA M0 aMILIUTYe oKoJio 3*IH, rae
IH - HOMHWHa/JIBHBIM TOK pery/ATopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [Be
KOHTpoJsibHble Touku “K3”. HanpsikeHue, uaMepeHHOe MeXJy 3THMHM TOYKaMM, OlpejesseT
yCTaBKy cpabaTbiBaHUs 3au[UThl 10 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HeOOXOJAUMOCTH YBEJUYUTh 4YYBCTBUTEJBHOCTb CpabaTbIBaHHUA HYXHO 3TO HalpsiKeHue
YMEHBbUIUTD, /I Yero rojJ0BKy peryJupoBO4YHOro pesuctopa R3 Hy>KHO noBopaYyuBaThb IPOTUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBenu4yuTh u
NOBOpAYMBaTh royioBKYy R3 1o yacoBou cTpesike.
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[IpuHUMas pelieHUE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

- IPY HanpshKeHUe yCTaBKU Bbllle 2,5 B 3amyTa MoxeT ObITh MOJHOCTBIO BbIBeJleHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOMN
3aBOJICKOM HACTpOIKe 3allyMThl, MOTOMYy YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywoLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JOMNYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HAayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/ebHO-0NYCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIATHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (QaKTHYECKHY,
pacxoAsATcs € JaHHbIMU, 0OTOOpakaeMbIMHU Ha JUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/ICTPOMKM MOKa3aHUM AATYMKOB TOKA CAYXKAT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaeTr 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsI 0 HEOOXOJUMOCTH HACTPOWMKU MOKA3aHUHM JATUUKOB TOKa CAefyeT
VMMeTb B BUAY ceaywolive GakTopbl:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCNPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBEJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [OJs UW3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
Cpe/lHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He wusMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJIbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKEe TaKue
KJelyd MOTYT JaTh NOTPeUlIHOCTh u3MepeHus Ao 50%. PekoMeHayeTcss Mcno/ib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% oT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- HeBepHasl HACTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMIUIKOM Me/lJIeHHOe cpabaThiBaHUs. B ciy4dae
BbIXOZIla H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, H3TOTOBUTEJb MHMeeT INpaBO OTKas3aTb B 6eclJlaTHOM rapaHTUHHOM
00CTY>KUBaHUU.

B) [TllokasaHusi HampspKeHUss Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Hpejesax
NOJAKOPPEKTHUPOBATh C MOMOUIbI0 pe3ucTtopoB R7-R9 Ha HmxHed muate TPM-ZVEL A6. R7
OoTBeyaeT 3a MokaszaHus HanpspkeHuss Uab, R8 - Ubc, R9 - Uca cooTBeTcTBeHHO. ['0JIOBKHU
pPeryJMpoOBOYHbIX PE3UCTOPOB JOCTYNHbI C NpaBOM CTOPOHBI I1aThl. [lpu u3MepeHUM
HanpsKeHUs1 He0OX0JUMO UCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPATh CpeHEKBA/[pPAaTUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax aosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJjpaTU4YHOe 3HaueHUe). [Ipubop, He usmepswiue TRUE RMS, MoxHO ucnosib30BaTh
TOJIBKO MPU CHHYCOWJAJbHOM HAaNpPSDKEHWH, a NPU HECHUHYCOUJIAJIbHOM TOKe TaKhe KJellu
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MOTYT AaTh NOrpellHOCTb u3MepeHus A0 50%. PekoMeHayeTcs MCIOIb30BaTh KJelid GUPMBbI
"Fluke” nu “Appa”.

[Ipy mnpoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PEryJUpyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJu ynpaBJeHus

3.17 Wcnosib30BaHUE KHONKHU “ABaprilHOe OTKIOYeHHEe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHHEe C HarPy3KU B JIIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYallMM, CBSI3aHHOM C
yrpo30¥ KM3HHU [lepCcoHaJ/Ia UM NopYer UMyL1eCcTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUS.

B Mojes11X TUPUCTOPHBIX PEryJasiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.

i Moziesielt ¢ HOMUHA/IbHBIM TOKOM OT 125 A u Bblllle IPU HaXKaTHUU KHOIKU MOJAETCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTrO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlnsg paboTbl peryysaTopa HCIOJb3yeTCs ONacHOe JJis >KU3HU HamnpsikeHue. [Ipu
yCTAaHOBKE peryJ/iiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He pomnyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelaeTcs HCIOJb30BaHUE PETyJsATOpPA B arpecCUBHBIX CpeflaXx C cojJep>KaHHueM B
atrMocdepe KUCJIOT, lleJIouel, Maces U T. II.

4.4 TlopxkarodeHUe, peryJMpoBKa U TexXHHUYeCKOe OOCIYKHBaHHe peryssTopa AOJDKHBI
IPOM3BOJUTHCH TOJIbKO KBaJIMPULHUPOBAHHBIMHU CIeLUMaJMCTaM{, W3YYMUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu osKcmayaTalMud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0AHMMO CO06J0/aTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMd 3JIEKTPOYCTAHOBOK MNOTpeOuTeseil» u
«[IpaBUJ TEXHUKH 6€30MACHOCTHU MPU IKCILJIyaTAlUH 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILET0 IIepCoHasia PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNU UJIU U30JIMpylollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb [JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOJAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, YIIpaBJ/isieMbli BHEIIHEH CUCTEMOM 6e30M1acHOCTH.
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4.9 He nonyckaeTtcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. /[l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa He06X04MMO:

A) ycTaHaBJIMBATh PEryJISATOP Ha HETOPIOYYI0 IOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B MJIOXO BEHTUJIUPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIEPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe Heo6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISITOP HA LITATHOE MECTO Y HaJI€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMMU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3M, NpeiHa3HAYEeHHble COeJUHEHUS C MTAIEeN CEThIO,
Harpy3KoH, yCTpoHCTBaMM ynpaBJieHHUs.

5.3 CeueHuHE CUTOBBIX IIpOBOAOB AOJI?)KHO COOTBETCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHOpaBJIEHHUA CJAeAYyeT BBINNOJIHATbL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHeM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIKUM KJIEMMaM OJIA KaXXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTb U
00JIyAUTb UJIK ONPECcCcoBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

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

5.5 IlogkiaoyeHrve BHEUIHUX LeNed K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaw,
npuBeseHHbIM B [IproxxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXOJUMO BbINIOJIHUTD CJIeAYIOLIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, IPU 3TOM B
KayecTBe TECTOBOW HAarpy3KU peKOMeHAyeTCs MOAKJYUTD JlaMIlbl HAKaJMBaHUS MOLHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO CJieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUS W yNnpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXO/E;
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B) nopath HampshKeHHe Ha PEryJISITOp, IPU 3TOM BCe CBETOAMObI HA NepeHEN MaHe U
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl U MOTacHYTh, Ha AuCIJIee B TedeHUe 10 cekyH[
JIOJDKHA OTOOPa3UThCA HAAINKCh TEKYIeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucmee 0oTOOPAa3sUTbhCS HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HAaYeHHE
CUrHaJsa 3ajaHusi( HanpsKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NporpaMMHUpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IoJadya KomaHJbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsiXKEHUE PEryJIUPYeTCcs
$a30BbIM METO/OM, CHTHAJ 33/laHUs MOJAETCS BCTPOEHHBIM MEpPEeMEHHBIM PEe3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” M NPOKpyTUTE PYy4YKy IepeMeHHOTro
pe3ucTopa OT OJHOI0 KpaWHero IOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MEHSETCS HaIpsbKeHWe B mIpejiesiax OT
HYJISI 10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMupoOBaHue.
7.1 BxoJ, B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCS B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXHUM, HE0OXoAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTpPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JJPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.

21



"3Bezna InekTpoHmnka” www.zvezda-el.ru

Jlanee Ha UHJUKATOpe BHOBb OTOOPA3nUTCA Ha3BaHUe TeKylled GYHKLUU U CTAHET BO3MOXKHbIM
HaBUTaL U N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

PdyH- Hagnuch Ha Onucanue
KA HHAUKATOpEe
®dyHkuuu F1-F8 ABAAI0OTCA 06LMMM AJ1s1 BCeX PEXKMMOB
OmnpenenisieTr cnoco6 ymnpaBJieHUd: KoMaHJa “‘Pabora” momaeTca MeCTHO HJIH
JUCTAHLIMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyMOJ1ep B ” ‘D »
TyMO6Jepa “PaboTa” B mosiokeHue “Bka
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM
1 JOUCTAHIIUOHHO .
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJ1aThl yipaBJeHUs]
OnpepesisieT cUrHaJ ynpaBJeHUs] BBIXOJAHbIM HaNpsiKEHUEM
3HayeHHe Hagnucek [TosicHeHue
CurHas 3ajaHUsl U3MEHSETCSl HAKATHEeM KHOMOK “>” U
“en
0 KHOIIKH won
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HANIPSIXKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3afaHusd HW3MEHSETCd IOBOPOTOM py4YKH
NepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMLLEBOH
1 BCTP.pe3UCTOP naHeJsu. [TosioxkeHuUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHUMaJbHON BeJIMYUHe 33/laHUs, ToJ0keHue “Makc
— MaKCMMaJIbHOY BeJINYMHE 3a/JlaHus.
CurHasn 3ajilaHus NMoJaeTcsd BHELIIHUM HanpsihkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3alaHud nojiaeTcsd TOKOM ynpanJjieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZjlaHug MOJAeTCd BHEIIHHWM IepeMeHHbIM
5 BHEIll. pe3UCTOP | PE3UCTOPOM. PexoMeHzayemoe 3Ha4YeHue
CONpPOTUBJIeHHUS 3TOro peaucrtopa 1..10 kOm
OnpenenisieT NOBeJleHUE PEryJsTOpa MOCAe NPONAXKU HAMpsKeHHs CUJIO0BOM CeTH WU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHHe Hagnuch IlosicHeHue
Ecin mpoBan HamnpspkeHUs [JIWICA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUWE CKAavyKoM BO3BpallaeTcs Ha
0 BKJIIOYEHO NpPEXHUU ypOBEHb.
3 ABT.BKUL Eciv mpoBan HampspkeHus Juauicsad OoJsiee 2 ceK -
NPOUCXOJUT aBTOMATUYECKOE MOBTOPHOE BKJIYEHHUE.
Eciu mpoBas HanpspKeHUs [JJIMJICS MeHee 2 CEK -
BBIXO/IHOE HaNpsbKEHUWEe CKAavyKoM BO3BpallaeTcs Ha
1 OTKIOIEHO NpEeXXHUU ypOBEHb.

Eciv npoBan HampspkeHUs JJIWicad 6ojiee 2 CeKk —
aBTOMAaTHYECKHU Iepe3anyCcK He MPOUCXOAHUT; 4TOObI
nepedTH B pexXuM “PaboTa” HYKHO NOAATh KOMaHAY
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| | “Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”
OnpenenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnuchb [TosicneHue
0 OTKJIIDYEHO Pejie HEaKTHBHO BO BCEX PEXKMUMaX pabOThI
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
1 curHaa I'OTOB | ,
F4 1-e pene ['oToBHOCTB'
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeX0/Ie B PEXKUM
2 curuan PABOTA | /PaYaT! peJe NPOUCXOAHT HpH NEPeXoAe B p
Pab6oTa
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
3 curHaa ABAPUA | ., p ” p p A p pexoae s p
ABapusi
OnpenenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJe
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTHUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT IPH MEPEXO/E B PEKUM
1 curHaa 'OTOB
F5 2-e pene “T'oToBHOCTB”
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeX0/Ie B PEXKUM
2 curuan PABOTA | /PaYaT! peJIe NPOUCXOAHT HpH NEPeXoAe B p
PaboTa
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
3 curHaa ABAPUA | ., p ” p p A p pexoae s p
ABapusi
OnpejensieT ycaoBUe cpabaTbIiBaHUs 3-r0 MPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnuch [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTHUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
1 curHaa 'OTOB
F6 3-e pesne “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
2 curnan PABOTA | P23 pesenp AT IPH TIEPEXOAC B P
Pab6oTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
3 curHaa ABAPUA | ., p ” p p a p pexoae B p
ABapus
OnpepenisieT MeTOJ PeryJUPOBaHUs BBIXOAHOTO HANPSXKEHHUS
3HayeHHe Hagnuchb [TosicHeHue
F7 MEeTO/, per. " =
0 ¢$a3oBbIl ®a30BbIll MeTO/| pErYIMPOBAHUS
1 np.nepuoz, MeTo/ peryJiipoBaHUsi IPONYCKOM NEPUOJIOB
3ajaeTcs XxapaKTep Harpy3Ky — akTUBHas WM aKTUBHO-UHAYKTHUBHas.
3HavyeHHe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos u >0,9)
F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH]lyeTcsl HCNOJIb30BaTh
JUis Harpy3ku c cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu pgnaa Harpy3kd, NOAK/JIOYEHHON dYepes
TpaHcpopMaTop, mpH ylopaBJeHUM MPONYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphl AJ1s UHAUKALMU B paboyeM pexuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1o da3am
1 LU WHauKanus TOKOB M HANIPsPKeHUH 1o ¢paszam
F9 HHAMKALHA 2 I, P WHauKanus TOKOB M MOITHOCTeH 1o ¢paszam
3 U, P WHuKkalnusi Hanpsi>keHU U MollfHOCTel 1o ¢paszam
4 I Wuukanusi TOKoB 1o ¢pazam
5 U WHuKanusa HanpsihKeHUH o pasam
6 P WHauKanusa MoIHOCTEeH 1o ¢pasam
dyukuuu F11-F24 peiicTByOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)
F11 IABH. IVCK BpeMs mnJ1IaBHOTO BbIXOJ|A HANpsKeHWS HaA 3a/JlaHHbIA ypoBeHb. /lMana3oH 3HauYeHUU
-1y ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
F12 UIABH. BBIKI BpeMsa NJIaBHOTO CHW)KEHUs HaNpHKeHWsA [0 MHUHHMaJbHOrO 3HadeHUA. /[luamasoH
' " | 3HaueHun# ¢pyHkumu ot 0 10 25 cek c marom 0,1 cek
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F14

OnpepesnsieT 3aKOH U3MEHEHUS
yIpaBJSIOIEro cUurHaaa(npu

BbIXOAHbIX HallpAXE€HUA U MOIHOCTHU B 3aBUCHUMOCTHU OT
yCJIOBUH, 4YTO HallpAXeHue CeTH CHHYCOUJAaJIbHO, a

Harpyska JIMHelHa)

3HayeHHe

Hagnuceh

[TosicHeHMe

per. BeJIM4YruHa

0

U

BbixogHOE HampsokeHHe NPSAMO
CUTHAJIy yIpaBJIeHus

MpONOpPHOHUOHAJIBHO

1

P

BbixoiHast MOLTHOCTh MPSIMO MPOTNOPIMOHAIBHO CUTHATY
yHpaBJIeHHUsI

F15

HWXKH.IIpegeJ

MuyHMMa/bHOE 3HaYeHue CUrHasa 3afanus B %. [luanasoH 3HadyeHud ¢yHkuuu ot 0% fo
100%, Ho He 60Jiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,5%

Fl16

Bepx. npejes

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% ao
100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTb 0,5%

F17

YHpaBIIeHI/Ie TOKOM HArpy3KH. CDYHKI_[I/IH BKJIFOYA€T UJIK OTKJIIOYAET PEXKHUM OrpaHUYICHUA

TOKa HUJIN CTa6I/IJII/IBaI_II/II/I TOKaA.

3HaveHue

Hagnuch

[TosicHeHue

OTKJI.

PexxyuMbl OrpaHHUYE€eHHd UJIN CTa6I/IJII/IBaL[I/II/I OTKJIIOYEHBbI

orpaHuyenue I

BkutoyeH PEXUM OrpPaHUYECHHUA TOKA

yIIp. TOKOM

Crabuusanmg |

BruitoueH PEXUM CTa6I/IJII/IBaI_lI/II/I TOKa

Orpanuyenue U

BrutoueH PEXHM OT'pPaHHUYEHUA HAIPAXKEHUA

Crabuusanusa U

BrutoueH PEXHUM CTa6I/IJII/ISaI_II/II/I HalpA>KeHHA

G WIN (= |O

orpaHuyesHue P

BxutoueH PEXHUM OrpaHUYE€HHUA MOUTHOCTH

6

Crabuausanuga P

BkuitoueH peXum CTa6I/IJII/133LlI/II/I MOIIHOCTH

F19

H. npegena U

OnpeznenseT MHUHUMaJbHOE
CTabWIM3aLUU HaNpsKEeHHUs.
¢yHkuuu F20

3Ha4Y€HHUEe  HallpAX€HHWdAd Ha Harpy3ke B pexunme
3HayeHHe QDYHKI_[I/II/I HE MOXeT IPEeBbICUTb 3HAYEHHE

F20

B. npefen U

OmnpepesisieT MaKCUMaJIbHOE 3HAUYEHUE HAMPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
HanpsiKeHUs WM CTAaGUIM3allMU HanpskeHUs. 3HauyeHUe (PYHKIMU He MOXKET ObITh
MeHbllle 3Ha4yeHus: GyHKnuu F19

F21

H. npegeu |

OnpepessieT MUHMMaJbHOE 3HaueHUe TOKA B Harpyske B peXMMe CTAaOWJIM3aLMM TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe yHKIUU F22

F22

B. pege |

OnpejnesnsieT MakCMMaJibHOe 3HAaYeHWE TOKAa B Harpy3ke B peXXHMe OrpaHUYEHUs TOKa
WJIM CTAaOUJIM3alMU TOKA. 3HaUYeHWe PYHKLHUHU He MOXKET MPEBbICHTh HOMUHAJIbHBIA TOK
perysiTopa U He MOXKeT ObITh MeHbllle 3HaYeHus pyHKuuu F21

F23

H. npepen P

OnpezensieT MUHMMaJbHOE 3HAYeHHe MOLIHOCTH B Harpyske B peXUMe CTabuIh3aluu
MOIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEBbICUTh 3HauYeHUe yHKuuu F24

F24

B. peges P

OnpegenseT MakCMMa/JlbHOe 3HauYeHHWe MOLIHOCTH B HAarpyske B peXXMMe OrpaHUYeHHUdd
MOILHOCTH WJIM CTabWJIM3AaLUU MOILHOCTHU. 3HaueHUe QYHKLHUHU MOXKeT ObITh MeHblle
3HayeHUs QyHKUMU F23

dynkuuu F26-F28

AEUCTBYIOT NIPHU peryJvMpoBaHusl METOJ0M nponycka nepuogoB( ynkuus F7=1)

OnpezensieT BpeMs OJHOrO LUKJA peryJupoBaHus. [luana3oH 3HayeHUH YHKLUU OT 1

F26 VKJIL. perT.
I p 10 25 cek c marom 1 cek
MuHMMabHOE 3HaYeHue CUrHaja 3aZaHus B %. /luana3oH 3HaueHud GpyHkuuu ot 0% 1o
F27 | HwxH.npenesn o o
100%, Ho He 60Jiee 3HaYeHus dyHKkuuU F28. luckpeTHocThb 0,5%
MakcuMasibHOe 3HaYyeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no
F28 Bepx.npeges o o
100%, HO He MeHee 3Ha4YeHus1 dyHKuH F27. luckperHoctb 0,5%
F29 . peses P OnpenensieT MUHUMaJbHOE 3HAaYEHHE MOLIHOCTU B Harpyske B peXXHMMe CTaOUIM3aLUU
P MOIIHOCTH. 3HaYyeHHe QYHKIIMU He MOXKET IPEBBICUTh 3HaueHue GyHkunu F30
OmnpepesisieT MakCMMa/lbHOe 3HAaUEHUE MOUIHOCTH B HAarpyske B peXuMe OrpaHUYeHUs
F30 B. ipejen P MOUIHOCTH WJM CTAaGWUIM3AlMU MOLHOCTU. 3HaueHUue (YHKIUU MOXET ObITh MeHbllle
3HaYeHUs QyHKIuu F29
@yHKIMA BKIOYAET UM OTKIYaeT TECTUPOBAaHUE HAa HaJIMYKe HarpPy3KU U BHYTpeHHee
F91 KOHTPOJIb KOPOTKOE 3aMblKaHHEe TUPUCTOPOB
Harp. 3HayeHue Hagnuce [losicHeHue
0 BKJIDYEHA 3almuTa BKJIKYEHA
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1 | OTKJIDYeHa | 3almuTa OTK/IYEeHa
@yHKIIMA BKJIKYAET UK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus pas”
F92 | KoHTpos das 3HaueHue | Hagnuch [TosicHeHue
0 BKJIIOUEHA 3auuTa BKJKYeHa
1 OTKJIIOUEHa 3amuTa OTKJI4YeHa
@yHKIMA BKAKYAET WK OTKJAKYAET 3alUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HayeHHe Hagnuch [TosicHeHue
0 15% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUU TOKOB Ha 15%
F93 3amura 1 25 % 3auuTa cpabaThIBaeT NMPU HECUMMETPUU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 50%
4 OTKJIIOYEHA 3aniyMTa OTKJKY€EeHa
3anuch B MaMAThb 3aBOJICKMX HACTPOeK( 3HAaUEeHUM 110 YMOJIYaHUIO )
3HayeHHe Hagnucob [TosicneHue
0 HeT 3HaueHUs Bcex MpoOTpaMMUpyeMbIx GYHKIUH He
M3MeHseTcs
Bce nporpaMmMupyemble byHKIIUU NPUHUMAKOT
3aBO/JICKHE 3HAYeHHUs. ITH 3HAYEHUS] PABHBI:
OyHKIUSA 3aBojckoe OyHKIUsA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBopa. HacTp. F4 1 F21 0
F5 2 F22 [HOM
1 Ja F6 3 F23 0
F7 0 F24 PHOM
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHoM
F14 0 F91 0
F15 0% F92 0
Fl16 100% F93 0

8. UnauKanusa JaHHBIX HA JUCIIee

B Ta6siune 8.1 npuBeieHbl 0TOOpa*kaeMble Ha JUCILJIEE JaHHbIE /1J1s BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnyuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Koj ¢yHKIMM U ee cOKpallleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsa
2-1 CTpoOKa 0TOOpakaloTCsl NapaMeTpbl B COOTBETCTBUE CO
PaGoTa 3HayeHueM PyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45

A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.
OTob6pakaeMble Ha AUCILIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
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YTo6bl MpoOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPAaBHOCTHU U CIOCOGHI UX YCTPAHEHUs

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

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
HHAUKATOpEe
Harpy3ska He noJiK/JIl04eHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4MHaA JencTtBus
Harpy3ska He mnojk/wuyeHa WM | Y6eAUTbCA B NpPaBUJIIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIIYEHUH HAarPy3KHU
HapymieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu Tupucrtop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCTpoHCTBO He 06HAPYKUBAET HANPSI’KEHUE CETU
Bo3mo:KHas npuYnHa JenicTBUs
HanpsokeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. N0JaHo HaNpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAK/IYEHHUS
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osbiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [pPOBaJ  CUJIOBOTO  HaNpsKeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelllee MoOBeJleHUe peryJsaTopa
Om3 Hannpt;(:ggnﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
TemmnepaTypa oxsaxaawuero paguaropa gocruraa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeuncnpaseH BEHTUJISATOP | Y6e uThcs B HCIPaBHOCTH
Ow4 neperpesn! OXJIQXKJeHUs BEHTUJIAATOpPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTHUJIAIMOHHBIE
YKaJIIO3U KaJII03M OT MbLIK U Mycopa
PerynsiTop pasMelieH B IJIOXO | Y6eAUTbCs, 4YTO  TeMIepaTypa

26




"3Bezna InekTpoHmnka” www.zvezda-el.ru

BEHTHJIMPYEMOM HJIN KapKoM
MecCTe

OKpYy2Kalollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
peryiatop B JApyroe  MecCTo,
NPUMEHUTDb BHEIIHUH 06/1yB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Harpysxa He TIOoJAKJ/IIDYEHa HJIH
MOAKJIDYE€HA HEBEPHO

Y6eauTbCs B IPaBUJIBHOM
NO/IKJII0YEHUU Harpy3KHu

HapyiieHne KoHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeAHEHUA; IIPpHU H606X0,[LI/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE COEAHMHEHHUA

ow6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOZOB, 06PBIB BHYTPH | [IpoBEpUTH 11€/10CTHOCTb IPOBOJ,0OB
Harpy3kKu Y Harpy3KU NyTeM “MPO3BOHKU”
CunbHBIN JucbanaHc | [lomepUTh cCONpOTUB/IEHUSA
CONPOTHUBJIEHUH HarpysKHu Harpysox
CunbHBIN fucbasiaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHAA HEHCIIPaBHOCTh OTKJIIOYNTD 3aLUTY UM OTIPAaBUTh
B PEMOHT
KopoTkoe 3ambikaHUe Ha BbixoZie | [Ipo3BOHUTL BBIXOJ, peryasTopa Ha
peryzasaTopa Ha/Inure MexX$a3HOro KOpoTKOIro
3aMbIKaHHUA U 3aMbIKaHHS Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIaBHOIO MyCKa,
Ow?7 Koporkoe TOKH YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OTpaHHUYeHHUd TOKA
C60#i HacTpoek cpabaTbiBaHUs K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHUTb BbIXOJLHOE
npeBbIIIaeT HOMMHAJIBHBIM TOK | HallpshKeHHUeE PeryJsaTopa;
ow10 Meperpyaka peryasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Ku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaaTop

[IpoBepUTh NOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpoBaHa
¢yuknua F1 - BbeIGop cmoco6a
0141 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTH U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3mo:KHasi npuYnHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIIDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIero CUrHajia

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

HEI/ICHpaBHOCTb KHOIIOK NJIN
BCTPOEHHOT'O INepeMeHHOoro

OTnpaBUTH B PEMOHT
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pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTh

PerynsaTop mnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe
Halps>KeHUs] HeT

HeT omu6ok Bo3MoxxHasa npyuyMHa JenicTBUs
HeucnpaBHbI TUPUCTOPHI [IpoBepuTh HCIIPaBHOCTb
THUPUCTOPOB
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Ha nHAMKaTope HeT HaAMCeH, CBETOAUOAbI HE TOPAT
Bo3mo:KHasi npuYnHa JenicTBUs
He nmopzaHo Bcnomorare/sibHOe | BKAH0OYHUTDB aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIW4YME HaNpSKEHUs
HeT omn6ok
220 B Ha koHTaKTax aBTomMaTa QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
OTKJIloUeHue”
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

[Ipy paGoTe peryjdaTop TMepUOAWYECKH “3aBHCaeT’, JaHHble Ha
WH/IUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3aM103/JaHKUEM MJIM HEBEPHO

Bo3moKHas npuYnHa JenicTBUs

BcnomorartesibHOe nutanue | [IpoBeppTe ocuuaorpapom

COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
HeT omn6ok IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOIaTe/JbHOM HaIpsDKEHUH.

pOBaJIbI HanpsbkeHus | [logaTh BcmoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU

o6opymoBaHus (

3JIEKTpOABUraTesield, CBapOYHBIX

annaparos)

BHyTpeHHsIs1 HEUCIPAaBHOCTh OTnpaBUTb B pEMOHT

HeT omin60ok

[Ipy nojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HpUCYTCTBYeT
Hanpsi>KeHUe, X0Ts KoMaH/1a “PaboTa” He M0o/laHa, PeryasTOP HAXOAUTCS B
pexxuMe “'oToBHOCTB”

Bo3MoxHasA npu4YMHaA JencTtBus

KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPUCTOPA

HeT omn6ok

HegepHoe noJiKJItoueHue | YoeauTcs B MpPaBUJIbHOCTU
Harpy3ku MOJIKJIIDUEHUS] HATPY3KHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[Ipu paboTe peryJiaTopa BbiKIO4YaeTcsd aBToMaT QF1
Bo3moKHasi npuYnHa JencTBUs
HaxkaTa kHonKa «”ABapuiiHoe OTxaThb KHONKY «”ABapuiiHOe
OTKJIIoUeHue” OTKJIIoueHue”

CiMiKoM 60JIbLION TOK HAarpy3KH | Y6eJuTech, YTO TOK Harpy3kd He
NpeBbILIIAeT HOMHHAJIbHBIA  TOK
JIAHHOU MOJIeJI PETYJIATOpPa.

CinumkoM 6oJiblIol nyckoBod Tok | Eciu BO3HUKAIOT 6oJsblIKE

Harpysku IIyCKOBBbIE TOKH, yBeJHUYbTe BpeMs
IIJIABHOTO NyCcKa,  yMeHbLIUTe
HayaJbHOe 3aJlaHhe BBIXOJHOTO
Halnpsi>KeHus

KopoTkoe 3aMblkaHUe Ha BbixoJZie | “[Ipo3BoHMTE” BBIXOJ pery/asaTopa

HewncnpaBHOCTb aBTOMATa 3aMeHUTb aBTOMAT
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10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHHYecKoe OOCIY>KMBaHHE peryJissiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUsl peryasTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COEJMHEHUH, MOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

11 MapkupoBKa peryJAaTopa

11.1 Ha ka1l peryJiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alIUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.
12 YnakoBKa 6/10Ka

12.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ epeBAHHBIN ALIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUEe

13.1 PerynsATop XpaHHWTb B 3aKpBIThbIX IOMELIEHUSX B KapTOHHBIX KOpPOOKax WJIH
JlepeBSIHHBIX AIUKAX [PU CIeAYIOLUUX YCAOBUSIX:

A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJAOT U ILeJ0oYel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 PerysnsTop B ynakoBKe TPaHCIOPTUPOBATh MpHU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TPM-3-C-PT-A . e 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.

|1 =00 1 (0] s PP TRPRP 1 wr.
KUTHOUM ..ot e e e e e e 2 T
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15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0JIb30BaTeJIeM YCJIOBUM 3KCIJIyaTallUH, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTaXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBApUWHBIX YCJAOBHUAX, UCHBITAJU yZapbl MOJIHUU, MOXKAp WU [ApPYyrve 3KCTpeMaJibHble
YCJIOBUSL.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejlNpUsATHU
VM3TOTOBUTEJIA.

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MO>KHO 06PaTUThCS 10 aJipecy, YKka3aHHOMY calTe KOMINaHUuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Ta6siuna b1 F'abapuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM

HavMeHOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
TPM-3-C-PT-A-40 360 390 | 414 | 560 525 | 174 | Boatel M8 17
TPM-3-C-PT-A-80 480 516 | 546 | 720 680 | 194 | boarel M10 20

TPM-3-C-PT-A-125 480 516 | 546 | 720 680 | 194 | boarer M10 25
TPM-3-C-PT-A-160 560 602 | 638 | 840 790 | 194 | Boatret M12 32
TPM-3-C-PT-A-200 760 802 | 838 | 1000 | 950 | 222 | Boatsl M12 45
TPM-3-C-PT-A-250 760 802 | 838 | 1000 | 950 | 222 | Boatsl M12 48
TPM-3-C-PT-A-315 760 802 | 838 | 1000 | 950 | 222 | Boatret M12 60
TPM-3-C-PT-A-400* 760 802 | 838 | 1300 | 1250 | 282 | boatsl M12 65
TPM-3-C-PT-A-500* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 75
TPM-3-C-PT-A-630* 760 802 | 838 | 1300 | 1250 | 282 | boaTtsl M12 85
TPM-3-C-PT-A-800 HanosibHbil mkad 1600x800x400 120
TPM-3-C-PT-A-1000 HanousibHbi# mkad 1600x800x400 130

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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