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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
MOILIHOCTH, UMeHyeMoro Jlajnee 1o Tekcty “TPM-3-C-H-A”, “peryasatop” uiau “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/isaTopy NoJKJr4aeTcs Mo cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

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 xapakrtepuctuku TPM-3-C-H-A
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50T’y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH “3Be3/a“ c paboyel HEUTPaAIbIO
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

HoMHHa/NBHBIN TOK HAarpy3ku, A

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

1000, 1250, 1600

CurHan ynpaBJieHUs

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.

BHewmHuM BUJ pery/sTopa npejcTaBJieH Ha pucyHke 3.1:




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

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;

[") maThl CUCTEMBbI YIIPaBJIEHUS;

) knemmHas kosofgka XT1 g nmoakatodeHusi HelTpanu, XT2 - Ajd NOAKIHOYEHUS
Harpy3Ky;

E) aBTOMaTH4yecKkui BbikIO4YaTeab QF2;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIAATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

B KauyecTBe peryJiMpyollero sjeMeHTa B YCTPOWUCTBE HCHOJIb3YIOTCS TPU TUPHUCTOPHBIX
MOJyJisl, KaXK/Jbli U3 KOTOPBIX COAEP>KUT MO JBa TUPUCTOPA, COEAUHEHHBbIX MO BCTPEYHO-
napaJjiesbHou cxeMe. CHUJI0BOe HampshKeHUWE TMOAK/IIYaeTcs K CBOOOJHBIM 3aKMMaM
aBToMaTHU4ecKkoro BbikitodaTesas QF1. Ha sinieBoi nmaHeiu pasMmellleHbl 3JIeMeHTbl MHAWKAI[UU
Y ynpaBJ/ieHUs. BHellHWe npoBojAa U Kabesu AJid NOAK/IIOUEHNUSI HAaNPsS»KeHUs CETH, HarPY3KU U
1eneu ynpaBjieHUsl BBOASATCS B IIKad C HUXKHEN CTOPOHBI. llenu ynpaBJjieHUsI U CUTHAJIU3aLUU
NO/JKJI0YAITCA 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 ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTHYECKUU 3amuTa 1emnei ynpasJjeHus
BbIKJIIO4YaTe b QF2
Ceetopuopn “Pabora” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs
WHAUKATOD IpOrpaMMHUPYyEMbIX YCTABOK
[lepeMeHHbIN pe3ucTop | YnpaBJieHHUe BbIXOJHON MOLHOCTbIO B PyYHOM peXUMe
“YupaBsenue”
Tym6sep “PaboTa” Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe
KHonka “I[Iporp” Jlis1 BX0J1a/BbIX0/1a B PEXKUM MPOTrpaMMUPOBaHUS
Kiomnka “®” Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSKEHUA MpU
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koa040K XT1-XT3, 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 N s coelUHEHHUS C HEUTPAJIbIO

XT1 2(3) N sl coeIMHEHMs] C HEUTPasIbio

XT?2 1 LA Jlisl coefiHEHUS C HArpy3Kou

XT2 2 LB 51 coefiHEHUd C HArpy3KoH

XT2 3 LC Jlnsi coefHEHMS C HArPY3KOH

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

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

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

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BbIBO/|A BHEIIHETO
nepeMeHHOro pe3ncropa

X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay 14 moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie

O6uuit | 06U KOHTAKT 1-ro nporpaMMupyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpyeMOro
pene

X4 4 HP P2 HopMa/sibHO-pa30MKHYTbIM KOHTAKT 2-TO
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IPOrpaMMHUPYEMOTO peJie
O6wuit | O6LMI KOHTAKT 2-T0 IPOrpaMMHUpPyEeMOTo peJie
X4 5 Do
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHPYyeMOoro
pese
X4 7 HP P3 HopMasibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IPOrpaMMHUPYEMOTr0 peJie
O6mui | O6IMKA KOHTAKT 3-To MPOrpaMMUPYyeMOTo peJie
X 8 P3
X4 9 H3 P3 g:}};é\/laﬂbHOGaMKHYTbIH KOHTAKT 3-r0 IPOrPaMMUPYEMOTO

3.5 CxeMa coeilMHeHUd HAarPY3KU

Harpyska nojksiodaeTcs no cxeMme “3Be3zfa” ¢ paboyell HEWTpPaIbl0 B COOTBETCTBHUU CO
CXeMaMHM W3 NPUJIoKeHHUd A.

[Ipu coegrHeHuu no cxeMe “3Be3/a” ¢ paboyell HEWTPA/IbI0O MaKCUMaJlbHble HaNpPSX)KeHUs
Ha Harpy3o4HbIx conpoTuBaeHUsax Ra, Rb, Rc paBHbI dpa3HbIM HanpsrkeHUsAM TpexdasHoH ceTH(
HOMHHaJ/bHO 220 B).

IIpu BbIGOpE Kabesiss U MIUH CjJAeAyeT y4eCTh, YTO NPU peryjaupoBaHuM (¢a3oBbIM
MeTO0/J0M, TOK B HelTpa/ild MOXKeT NMpeBbIIIaTh TOK B ¢a3ax B 1,7 pa3a. ITo 0co6eHHOCTb
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIO.

3.6 B160p croco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOKHO moAaTh MECTHO — IePEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

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

COOTBETCTBEHHO, HaXxOXKJeHHUEe PpYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03HavyaroT koMaHay “Cton”.

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

3.7 Br160op 3az1at0111ero CUrHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJISATh:

A) xkHonmkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaXKaTHUe U yZiep>KkaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYeHUSM 33/]al0lero CUrHasia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKIIUX CUTHAJIOB MOTYT
NpPUMEHSAThCH:

A) cranpapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxenve A) wu Tab6suned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TPOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CTabuJIM3allMu TOKA CUTHaJI 3aJlaHrs 0TOoOpaXkaeTcsl 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).

10
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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 NPeACTaBJIeH HUXKe Ha pUCYHKe 3.4:

11
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A UBbix
100%
Max —m — — — — — —
T < R— SN
T
0 L
Tnyck TexHoNnorM4ecKkMn UnKn Tebikn
100% — — — — — — —
Curnan sagaHws
T
0 o
Komanpa “"Pabota”
T
0 o

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momaur koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HamMpsiKeHUeE
IJIABHO YBEeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHHs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKEHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B JMana3oHe MexJy 3HadeHMaAMH Min v Max, a 3aTeM nocje nojayu
koMaH/ibl “CTon”, BBIXOJHOE HANpPSXKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHWe BpeMeHHU TBBIKJ 0
MUHUMAaJIbHOT'O YPOBHSI( [IJIABHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06ecTOYHMBAETCH.

3.11.1 [InaBHBIX NYCK Y MJIABHOE BBIKJIKYEHHE

[IpuMmeHeHUe (YHKUMN MJAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJoTBPaTUTh
CKAUYKMU HaNpsiXKeHUsl CeTH, 00yCJI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3Ku, a TaKXkKe
YMEHbIIUTh MyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bri60p peryiMpyeMoro BbIXOJHOI0 IapaMeTpa

B kayecTBe peryjMupyeMoro napaMeTrpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleNCTByIOllee 3HAaYeHWe HalpsKeHWs Ha Harpyske NpsMO-NPONOPLUMOHAJIBHO CUTHANY
3aZiaHusA( Opu YCJOBUM, YTO HANpPsSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsseMass B Harpyske, HeJWHENHO 3aBUCUT OT
3ajjawolero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUs. ITU
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

12
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Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpSXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHud

BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsi:xenue, U Mo1HocTs, P

CUTHaJI
3afiaHusd, | 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 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 89 ]95]|100

Peoix, % | 1 4 19 |16 25[36 |49 |64 |81 |100| 10| 20|30 )40 |50]60]70]|80]|90]100

Bbi60p pery/impyeMoro napamMeTpa OCyLleCTB/SETCS MyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HWKHWM ¥ BepXHUM NIpeJieJibl peryJarupoBaHUsA

HxkHUM 1 BEpXHUU Npesesibl peryJupoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke paboyero uuk/aa 3.4. YcTaHOBKAa 3THUX 3HAaYe€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlManasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO NapameTpa. Ecawu
YCTAaHOBUTb 3HayeHHe JJisd HWXKHero npegesna paBHbiM 0%, a gus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJM30BAaHO BO BCEM JHana3oHe - OT HyJd [0 MOJHOrO CETEeBOro
HaNpsHKEHUS.

JlvckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HaYeHUW HI)KHETO U BEPXHET0 NpeJiesIOB PeryJupoBaHus [Jiisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OrpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeHCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTO6bI TOK Harpy3KH He NPeBbICUJI 3aJJaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTpPaHHWYMBAaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl UM Meperpysku. PyHKUUs
BKJIIOYAEeTCA M OTKJIIOYAEeTCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexyM CcTabUJIM3aLUU TOKA

PerynsaTtop MoxeT paboTaTh B pexuMe CTabW/IM3allMM TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4T0Ob! NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
TOKa - 2% OT HOMMHAJBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKayKe
CeTeBOro HaNpsKeHHUA WM Harpysku Ha 10% - 2.3 cek. CurHan 3afaHua oToOpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIUA BK/IOYAETCAd U OTKJIIOYAeTCsd MPOrpaMMHUpPOBaHUEM
yctaBkd F17, a BeJiIM4MHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKa 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.11.6 PexxumM orpaHvYeHWd HAIPAKEHUSA
PerynsTop MoxeT paboTaTh B peXUMe OTpaHUYEHHSl HANpSKeHUs, B KOTOPOM CHUCTeMa

ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT yIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pa3oM, 4TOObI BbIXOJHOE HaNpshKEeHHEe Ha Harpyske He MPEBBICMJIO 33aJJaHHOe 3HAaueHHe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOTO Halpsi>keHus 3ajaeTcs ycraBkoi F20( cM. myHKT 7).

3.11.7 PexxuM cTabuJIM3alMK HAIPAXKEHUd
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PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa
ynpaBJeHUs] aBTOMaTUYeCKHW H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4TOObI MOAJEP>KUBATh HaNpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTb
CTabuIM3al U HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpakaeTcss B BoJsibTax, HampuMep Uz = 150 B. ®DyHKUMA BKJIOYAETCS W OTKJIIOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexXuM orpaHyUYeHUA MOLIHOCTHU

PerysaTtop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObl BBIXOJHAs MOIIHOCTb B HAarpyske He IpeBbICMJA 3aJlaHHOe 3Ha4eHMHe..
@dyHKLIMA BKJIOYAETCd U OTKJ/IYaeTCcsd NporpaMMUpoBaHueM ycTtaBku F17, a BesuyuHa
MaKCUMMaJIbHOU MOIIIHOCTH 3a/iaeTcs ycTaBKkou F24( cM. myHKT 7).

3.11.9 PexuM cTabUJIM3aLUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B pexXMMe CTAaOW/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKUM
o6pa3oM, 4YTOObl NOAJEpPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTB
CcTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpPa, BpeMs CTabu/IM3aLuu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajaHusd
oToOpaXkaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IOYAETCS
nporpaMMupoBaHueM ycTaBkMu F17, a BelM4YMHA MHUHUMa/JIBHOM M MaKCUMaJIbHOM MOLHOCTEN
3apaetcd yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.12 MeTo 1 IponycKa NepruoJioB

MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryJiMpyeTcs 3a cCieT U3MeHEeHUs 4ucJia NePUo0B
CETeBOTO HANpSDHKEHHs, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. Popma BbIXOAHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

iyl
VUV

Linkn 1

UH

PucyHok 3.5 BeixoZiHOe HanpsiKeHUe NP peryJiupoBaHUM METO/L0M MPOIYyCKa NePUO/ 0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHUYeCKHEe UCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpu aKTUBHOM XapaKTepe
HarpysKHu).

HepocraTku MeToja:

14
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A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLHUOHHBIX HArpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHAyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pnkep-adpdekT);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAlOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BbljeJisieMass B Harpyske, MNpsIMoO-
NpONOpLOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pa6ouuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -

PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0OM MPOMycKa eEPHUOI0B

[Tocne momayu KoMaHAabl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIIHOCTb, BblZleJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpolleHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHH LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH MPOrpaMMHO B mnpefesax oT 1 go 10

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)
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3.12.2 HuxxHYe ¥ BepXHUe IIpeJieibl PeryJIUPOBaHUSA

HuxHUM 1 BepxHUU mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha
pucyHke pabodero nuksaa 3.6. 3ajaHUe 3HAYEHUW HIKHEr0 W BepXHEro ImpejesoB
peryJiMpoBaHUsl MNpPHA peryJUupoBaHUM MeETOJOM IPONyCKa MepUOJ0B OCYLeCTBJAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JlMcKpeTHOCTb peryiipoBaHus coctasisieT 0,5%.

3.12.3 PexXuM orpaHU4YeHud MOLHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
0o6pa3oM, 4YTOOBbI BbIXOJHAsi MOIIHOCTb B Harpy3ke He IpeBbiCWJa 33aJJaHHOe 3HadeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexxyM CTabUJIM3aLUU MOIIHOCTHU

Perysnatop MoxeT paboTaTb B peXMMe CTAaOW/IM3allMM MOILHOCTH, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOOBI MOAJAEPKMBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTb
CTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/sTOpa, BpeMs CTabu/IM3aLuu
IpU CKayKe CeTeBOr0 HaMpspKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajaHusd
oToOpaXkaeTcsl B KuJioBaTTax, Hanpumep P3 = 10,0 kBt. OyHKUMSA BKJIOYAETCAd MNyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
MoLHOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. nmyHKT 7).

3.13 Bbi60p THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bh160Op ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢pa3oBoM cnocobe ynpasieHusi( F7=0) perysnarop caBuraet UMNyJibChl yIpaBieHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaB/JMBaTb 3TOT peXUM MpHU
MO/ KJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0UYeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOD peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHUS Harpy3ku 4yepes
TpaHchopmaTtop. B 3ToM ciydae npu F8=1 perysndatop cHavaJja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDHKEHUE OT HyJs [0 IMOJHOrO CETEBOro, IocJje 4ero yke COOGCTBEHHO U
HayMHaeTCcs peryJyMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHU4MBaHUsl TpaHCcOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.14 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

PerynsaTop uMeet crneruaibayo GyHKIU0 FO8( cM. myHKT 7), NpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, Bce MOJIb30BaTe/bCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMNKMCbIBAIOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.
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3.15 3amuThl
B perysisiTope peasii30BaHbl CJeyIOIIHe BUbI 3aIUT:

A) 3amyTa OT KOPOTKOrO 3aMbIKaHUSl peryJjasaTopa sABjsfeTcd Ay6JUpOBaHHOW U
obecrnieyrBaeTCs JBYMs CII0CO6AMU: 3JIEKTPOHHBIM U 3alllUTa aBTOMaTU4YECKUM BBIKJIIOYaTeeM
QF1. DJsekTpoHHas 3alMdTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAKILMX OT JAaTYMKOB TOKa. [Ipy mpeBbIIEeHUA MICHOBEHHOTO TOKAa 3HAa4Ye€HHUA
3*lHOM mNpPOUCXOAUT CHATHE YNpPABJAKLMAX HMIYJbCOB € TUPUCTOPOB, a Ha JuUCIlee
O0TOOpa)kaeTcsl COOTBETCTBYMOLee coobileHWe. B ciydyae HecpabaTblBaHUs 3JIeKTPOHHOMN
3alUThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOEe HACTpPOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.

B) 3amuTa 0T neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPU JJUTEJBbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMMHa/IbHOEe 3HayeHHe TOKa peryadaropa. 3aliuTa dBjsgeTcd JyOGJUPOBAaHHOM U
obecrieyrMBaeTCs JAByMs CIIOCOOAMM: 3JIEKTPOHHO U aBTOMAaTH4YeCKUM Bbikwo4daTeseM QF1.
Mukponpolueccop HelpepblBHO HM3MepsieT TOKM HAarpy3Kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOTO HMHTerpajla M CpaBHMBaeT ero C yCTAaBKOM, NPU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIYJbChbl YIpaBJeHHUS1 C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
perysiaTopa 6J0KMpyeTcs Ha 3 MUHYTBI, IOCJIe Yero OH NepexoJUT pexuM “'oTOBHOCTL” ecu
nojaHa komauza “Cromn”.

[leperpy3o4yHas cnoco6HoCTb perysasaTtopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIIUThI( 0 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJIM cOOe HAaCTPOeK) TUPHUCTOPbl 3aLUILAITCA OT Ieperpy3Ku TeNJOBbIM
pacuenuTeseM aBTOMaTU4YeCKOro BbikatodaTesasa QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepaTtypa pasauatopa - 80 C. I[locne cpabaTbiBaHMs 3alMThl paboTa peryasaTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHMMETPHUM BBIXOJHBIX TOKOB fIBJISETCA 3JIEKTPOHHOM. 3aliydTa MOXeT
ObITh BKJIIOYEHA WM OTKJIYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeAYIOIHUX YCIOBUM:

- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMUHAJIBHOTO
TOKa [ HOM peryndaTopa;

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

HecruMMeTpusl BBIXOJHBIX TOKOB MOeT ObITb 00YCJI0BJIeHa MOBPeXJeHUsIMU B HarpyskKe,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX IPOBO/OB U T.II.

/1) KoHTposib mojk/a04eHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpeHHee
KOpPOTKOe 3aMblKaHMe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKeHHUS CUJI0BOM CETH OCYILEeCTBJISIETCA 3JEeKTPOHHBIM CHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

3.16 HacTtpo#ku
B perysisiTope npeycMOTpeHa BO3MOKHOCTb HACTPOMKU:
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A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. W3HavasbHO Ha
NpeANpUSITUNA U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA M0 aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaJIBHBIA TOK peryJsaTopa. B 3ToM e JieBOM BepxXHeM YIJy IJIaTbl UMEKTCA [Be
KOHTpoJibHble Touku “K3”. HampsbkeHue, u3aMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejiessieT
yCTaBKy cpabaTbiBaHUs 3au[UThl o0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHBIIUTD, AJI Yero roJ0BKy peryJrupoBOYHOTO pe3ucTopa R3 Hy»KHO noBOpayMBaTh NIPOTUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBenudyuTh u
NIOBOpa4YMuBaTh roJI0BKY R3 1o 4acoBou cTpeJike.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs4, cieyeT IPUHUMATh BO BHUMAaHUE:

- IpY HampsDKeHHe YCTaBKM Bblille 2,5 B 3auuTa MoeT 6bITh MOJHOCTBIO BbIBeJIeHA U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbIBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4€HUIO TOKa, a He JieWCTBYILeMy. JTO 4Yalle TOBOPUT O TOM, UTO BEJUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MOXeT mpuBeCcTHM K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHM JOMNYCKAKT
HEKOTOpOe TMpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /IS HENPEBbIIIEHUS 3TOTO Npe/ebHO-A0NyCTUMOT0
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM FapaHTUHHOM
00CY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (QaKTHYECKHY,
pacxoAsTcs C JaHHbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/JICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIYKAaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL AS5. Pe3uctop R35 oTBeuaeTr 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsT 0 HEOOXOJUMOCTH HACTPOWMKU NMOKA3aHUH JATUMKOB TOKa CAefyeT
MMEeTb B BUAY cieaytoiiue GaKTophI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- Ui HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus Ao 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JIN6O HA0OOPOT OTCYTCTBHE UJIM CIMIUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciy4dae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTE/Nb MMeeT TMpaBO OTKa3aTb B OeClJIaTHOM TapaHTHUHHOM
00CTY>KUBaHUU.
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B) [IlokasaHus HampsbKeHUs Ha JUCIUIee MOXHO B  HeOOJIbIIUX Mpejesax
NOJAKOPPEKTHUPOBATh C MOMOUIb0 pe3ucTopoB R7-R9 Ha HmxHed muate TPM-ZVEL A6. R7
OoTBeyaeT 3a NokasaHus HanpsbkeHuss Ua, R8 - Ub, R9 - Uc cooTBeTcTBeHHO. ['0JI0OBKHU
peryJIipoBOYHbIX pPE3UCTOPOB JAOCTYNHbI C IMpPaBOM CTOpPOHbI IJaThl. [Ipyu wH3MepeHuHU
HanpshKeHUs1 Heo6X0JUMO UCI0Jb30BaTh MPUGOP, CIOCOOHBIN U3MEPSTh CpeJHEKBaZpaTUYHOE
3HaYeHUWe HanpsbkeHWs. Ha Takux mpubopax gosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJpaTU4YHOe 3HayeHUe). [Ipubop, He usmepswiue TRUE RMS, MoxHO ucnosib30BaTh
TOJIbKO IIpU CUHYCOWJAJIbHOM HAIPSXKEHWUH, a NPU HECUHYCOUJAJIbHOM TOKe TaKuhe KJIelU
MOTYT J1aTh MOTPelHOCTh u3Mepenus o 50%. PekoMeHayeTcs uCMoJib30BaTh Kiaeld GUPMBbI
"Fluke” nnu “Appa”.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHpPOBaTh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJeHUs

3.17 Wcnosib30BaHUE KHONKHU “ABapuiiHOe OTKIOYeHHE”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsDKEHHEe C HarPY3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYalMM, CBSI3aHHOM C
yrpo30¥ KM3HHU [lepCoHaJ/Ia UM opYer UMyL1ecTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUs.

B Mozes11X TUPUCTOPHBIX PeryaiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbiBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS HA TUPUCTOPHI He NMOAAI0TCS.

Jlis Moziesielt ¢ HOMUHAJIbHBIM TOKOM OT 125 A u Bblllle IPU HaXKaTHUU KHOINKH MOJAETCs
HanpsPKeHWe Ha MeXaHU3M He3aBHCUMOTr0 paclenuTesss CUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK’,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlnsg paboTbl peryjisaTopa 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 ponyckaeTcsl momnajaHue BJard Ha KOHTAKTbl KJIEMMHHUKOB U BHYTPEHHIOIO YacTh
mkada. 3anpelnaeTcs HCIOJb30BaHWE PETyJsATOpPA B arpecCUBHBIX CpeflaX C cojJep>KaHHueM B
atrMocdepe KUCIOT, lleJIouel, Maces U T. II.

4.4 TlopxkarodyeHUe, peryJMpoBKa UM TexXHUYeCKOe OOCIYKHBaHHe pPeryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMM CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaCTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu oskcmjayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO6J0/aTh

Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJIyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTPeOUTEeM».
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4.6 Jlns 3a1lUThI 00CIYKMBAIOILET0 IlepCoOHasIa PeryasaTop J0JKeH ObITh 3a3eMJIEeH.

4.7 Pery1iTOp He MOXKET ObITh UCNOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNHU WU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJiaya HalpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJs
IepcoHa/a Wik 060PY/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 MpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEIIHEN CUCTEMOM 6€301aCHOCTH.

4.9 He ponyckaeTcsi paboTa yCTPONCTBA C KOHAEHCATOPHON HAarpy3KoM, MOJK/JI0YEeHHON K
BBIXO/ZY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAEeTCS BbljeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

B) HefoMmycTUMO yCTaHABJAUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypoOr OKpPY»Karolllel cpesibl;

B) npu ycTaHOBKe HE06X0A4MMO obecrnieduTh He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
110 IEPUMETPY PeryJsaTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiieiyeT yCTaHOBUTD PETYJISATOP Ha LITATHOE MECTO U HA/IEXKHO 3aKPENUTbD ETO.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, lIpeJHa3HAYeHHble COeJUHEHUS C MTAILeN CEeThIO,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CedyeHue CUIOBBIX IPOBOJOB JOX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHAThL BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYUuTb HX HaAeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero PeKOMEeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMHU IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY NPOU3BOAUTCA IO CXeMaw,
NpYBeeHHBbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPHUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.
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6. IlepBOoe BK/IIOUEHME.

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

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JI04eHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

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

B) mnojaTh Hanps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada Jo/KHbI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUcHee B TedyeHUe 10 cekyH[
Jl0/KHA 0TOGpasUThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJHOYAKTCA BEHTHUJIATOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspKeHUs WA MolHOCTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPpOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pEryJsATOp HMeeT HAaCTPOWKU: IMojadya KomaHJbl “Pa6oTra”
OCYIL[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJH, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3a/JlaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” W NpOKpyTUTE PYydYKy IepeMeHHOTo
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOIK/IIOUeHHOH Harpy3ke( JlamMmax HaKaJMBaHUs) U3MEHSIeTCS HaIpsbKeHHe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. YToObI BOWTHU B 3TOT pPEXUM, HE0OXoAuMMO B pexuMme “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “IIporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Be160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsT QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHOMKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHU, HAlpUMep:
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F1 cnoco® ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GYHKIIMU peryJisiTopa epedyucsaeHbl B Tabaule 7.1.

Ta6suna 7.1 [lporpaMMupyeMbie GYHKIIUU

®yH- | Hapnucs Ha OnucaHue
KA HHAUKATOpEe
dyHukuuu F1-F8 ABAAI0TCA 061MMM AJ1s1 BCeX PEXKMMOB
OmnpenenisieTr cnoco6 ymnpaBJeHUs: KoMaHJa “‘Pabora” mnomaeTca MeCTHO HJIH
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 Croco6 ymp. Komanpa “PaboTra” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyM6J1ep .. " T
TymM6Jepa “PaboTa” B nosioxkeHue “Bki
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM
1 JOUCTAHIIUOHHO .
6 1 7 K1eMMHO# KoJI0JKU X1 MJIaThkl yOpaBJeHUs
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpsXKeHUEM
3HayeHHe Hagnucek [TosicHeHue
CurHaJ 3aJlaHUs U3MEHseTCd HaXKaTHUeM KHOIIOK “>" u
ll<"
0 KHOIIKH an
HaxkaTue “>” yBesinuMBaeT BbIXOJJHOE HANIpSHKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3ajlaHUsl HW3MEHSEeTCs IMOBOPOTOM pPYyYKH
NepeMeHHOTO Pe3UCTOpa, pa3MelleHHOr0 Ha JIMLLEBOH
1 BCTP.pe3UCTOP MaHeJIH. [TosiokeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. o « »
MUHUMaJbHON BeJIMYUHe 33/laHUs, MoJ0keHUe “Makc
- MaKCHMMaJIbHOU BeJINYMHE 33/laHus.
CurHasn 3a/ilaHus NMOJaeTcsd BHEIIHUM HanpsihkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJ 3ailaHud nojiaetcsd TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaJjieHusa 4-20 MA
CurHan 3aZlaHusl MOJIA€TCS BHEIIHWM IepeMeHHbIM
5 BHEIll. pe3UCTOP | PE3UCTOPOM. PexoMeHzayemoe 3Ha4YeHue
CONpPOTUBJIEHUS 3TOro pe3uctopa 1..10 kOM
OnpenesisieT NOBeJleHUE PEryJsTOpa MOCAe NPONAXKU HAMpsKeHHUs CUJI0BOM CeTH WU
BCIOMOTraTeJIbHOT0 HanpsbKkeHus B pexxuMe “PaboTa”
F3 aBT.BKJIL
3HavyeHUe Hagnuch IlosicHeHue
0 BKJIIOYEHO Eciy mpoBaJ HanpsKeHUs JUIMJCA MeHee 2 CeK -
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BBIXO/IHOE HaNpshKEHUWE CKAavyKoM BO3BpallaeTcs Ha
NpPEXHUU ypOBEHb.
Ecqiu mpoBan HampspkeHUs1 JUIHJICS OoJsiee 2 CeK -
NPOUCXOAUT aBTOMATHUYECKOE MOBTOPHOE BKJIIOUEHHE.
Eciu npoBan HampspkKeHUs1 [JIWMJCA MeHee 2 CeK -
BBIXO/IHOE HaNpshbKEHHWE CKAavyKoM BO3BpallaeTcs Ha
NpeXHUU yPOBEHb.

1 OTKJIIOYEHO Ecsiu mnpoBan HamnpspKeHUs JJuicad 0Oojiee 2 CeK -
aBTOMaTUYECKUN TMepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
{ "’ o ”n
“Cton”, mocJjie 4ero noJiaTb BHOBb KOMaH Pa6oTa

OnpenesisieT ycoBYe cpabaThIBaHUSA 1-ro MPpOrpaMMUPYEMOro peJie
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX paboThl
1 cnrtias TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
F4 1-e pene “T'oToBHOCTB”
CpabaThIBaHME peJie MPOUCXOJUT P MePeX0/Jie B PEXKUM
2 curHaia PABOTA | ,
Pa6oTra’
3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“ABapus”
OnpenesisieT ycoBHe cpabaThIBaHUSA 2-T'0 MPOTrPaMMUPYEMOr0 peJie
3HavyeHUe Hagnuch ITosicHeHue
0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX paboThl
1 curtan TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
F5 2-e pene “T'oToBHOCTB”

2 cnrtan PAEOTA CpabaTbIBaHME peJie MPOUCXOJUT P MePeXo/jie B PEXKUM
“Pa6ora”

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B PEXKUM
“ABapus”

OnpenesisieT ycoBHe cpabaThIBaHUSA 3-T0 MPOrPaMMUPYEMOro peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEeXXHMaX pabOThI
1 cnrtas TOTOB CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
F6 3-e pese “ToToBHOCTB”

2 cnrtan PAEOTA CpabaTbIBaHME peJie MPOUCXOJUT P MePeXo/jie B PEXKUM
“Pa6ora”

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“ABapus”

OnpenenisieT MeTO/ peryJIMPOBaHMs BBIXOAHOT0 HANPsXKEHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > v

0 ¢dba3oBbIA @®a30BbIi METO/ PETYJIMPOBAHUS

1 np.nepuoz, MeTo/ peryJiipoBaHUsi IPONYCKOM NEPUOJIOB

3a/laeTcsi XapaKTep Harpy3Ky — akTHUBHAs UM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicHeHue

0 aKTHUBHas AxTuBHasd Harpyska( cos ¢u >0,9)

F8 HarpysKa 1 AKTUBHO-UHJ,. | aKTHUBHO-UHJYKTHBHas. PekoMeHAyeTCs HCIO0JIb30BaThb
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu [y Harpysku, [OJKJIYEHHOW 4Yepes
TpaHchopMaTop, MNpH yIpaBJeHUU NPONYyCKOM
nepuogoB( F7=1)
3ajiaeT nmapaMeTphbl AJ1s UHUKALUU B paboyeM pexuMe
F9 MR KL 0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o pazam
1 LU Wuukalusi TOKOB M HaNpsiKeHU no ¢aszam
2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
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3 U, P WHuKkalnusi Hanpsi>keHU U MolliHOCTel 1o ¢paszam
4 I Wuukainusi TOKoB 1o ¢pazam

5 §) Wuaukanus HanpsikeHUd no pasam

6 P WHauKanusa MOIHOCTEH 1Mo ¢pasam

dyukuuu F11-F24 peiicTByOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)

F11

I[JIaBH. MYyCK

BpeMsa mNJaBHOTO BbIXOJia HANpsHXKeHUs Ha 3aJaHHBIM ypoBeHb. /lMama3oH 3HauyeHUH
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F12

IIJIaBH. BBIKJI.

BpeMs MJIaBHOTO CHIKEHUs HaNpsDKEHWS [0 MUHUMAaJIbHOrO 3HavyeHud. J[nama3oH
3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F14

OnpepensieT 3aKOH U3MEHEHHS BBIXOAHBIX HANPSXKeHUs] U MOLIHOCTH B 3aBUCUMOCTH OT
yIOpPaBJSAIOILEr0o CUrHada(pyu YCJAOBHMM, 4YTO HaNpshKeHHWe CeTH CHHYCOUJA/bHO, a
Harpyska JInHelHa)

3HavyeHHe Hagnuceh ITosicHeHue

per. BeJIM4YruHa

BbixofHOE HampsiKeHWEe MPSIMO
CUTHaJy yIPaBJEHHUs

0 U MpONOpUOHUOHAJIBHO

BbIX0o/iHasi MOIIHOCTb NMPSIMO MPONOPLHOHATBHO CUTHATY
ynpaBJIeHUsI

1 P

F15

HWXKH.IIpegeJ

MuHuMabHOE 3HaYeHue CUrHaja 3aZaius B %. /luana3oH 3HaueHu ¢pyHkuuu ot 0% o
100%, HO He 6oJsiee 3HaYeHus1 yHKIUU F16. luckpetHoctb 0,5%

Fl16

Bepx. npejes

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no
100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTb 0,5%

F17

YHpaBﬂe}me TOKOM Harpy3KHu. CDYHKI_[I/IH BKJ/IIOYA€T HUJIK OTKJIKOYA€T PEXHUM OFPAHUYEHHUA
TOKa HUJIN CTa6I/IJII/ISaI_II/II/I TOKa.

3HayeHHe

Hagnuch

[TosicHeHUEe

0

OTKJI.

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

orpaHuyexue |

BkuitoueH PEXHUM OrpaHUYCHHUA TOKA

yIIp. TOKOM

Crabuausanuda |

BkutoueH peXum CTa6PIJII/ISaL[I/II/I TOKa

Orpanuyenue U

BruitoueH PEXHM OT'PaHHUYECHUA HAIPAXKEHUA

Crabuusanusa U

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

G |WIN |-

orpaHudenue P

BrutoyeH PEXHUM OTrPaAHUYCHHNA MOIIHOCTH

6

Crabuausanuga P

BkuitoyeH peXUumM CTa6I/IJII/133LlI/II/I MOIIHOCTH

F19

H. npegena U

OnpezensieT MHHUMaJIbHOE
CTabWIM3aLUN HaNpPsHKEHHs.
¢yHknuu F20

3Ha4Y€HHWe  HalpdAXeHHd Ha Harpy3ke B pexunme
3HayeHHe QDYHKI_[I/II/I HE€ MOXeT IPEeBbICUTb 3HAYEHHE

F20

B. npezen U

OmnpepesisieT MaKCUMa/IbHOE 3HAUYEHUE HANPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
HanpshKeHUs WM CTAaGUIM3allMU HanpskeHUs. 3HauyeHUe (PYHKIMU He MOXKEeT ObITh
MeHbllle 3HadyeHUs GyHKnuu F19

F21

H. npegeJ |

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

F22

B. npefen |

OnpejnesnsieT MakCMMaJibHOe 3HAaYeHWE TOKAa B Harpy3kKe B peXXHMe OrpaHUYeHUs TOKa
WJIK CTAaOWJIM3AIMU TOKA. 3HaUYeHUe PYHKIMU He MOXKET MPEeBbICUTb HOMUHAJBHBIA TOK
peryisiTopa U He MOXKeT ObITh MeHbllle 3HaYeHus yHKuuu F21

F23

H. npepea P

OnpepensieT MUHMMaJIbHOE 3HAaYeHHe MOLIHOCTU B Harpyske B peXMMe CTabWIM3alUu
MOIHOCTH. 3HaueHHe QYHKILUU He MOXKET NPEBbICUTh 3HauYeHUe yHkuuu F24

F24

B. peges P

OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTHU B Harpy3ke B peXXHMe OrpaHUYeHHUs
MOIIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HAayeHHe QYHKIMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKIMU F23

dynkuuu F26-F28

JAE€UCTBYIOT MIPHU peryJvMpoBaHusl METO0M nNponycka nepuogoB( ynkuus F7=1)

OnpezesnsieT BpeMs OJHOIO LUKJA peryJupoBaHus. [luana3oH 3HayeHUH YHKLUU OT 1

F26 HKJIL per.
I p 10 25 cek c marom 1 cek
MuyHHMaJIbHOE 3HaYeHHWe CUTHaJIa 3a7aHus B %. /luana3oH 3HayeHUH GyHKUMHU oT 0% mo
F27 | HwxH.mpenen 0 0
100%, HO He 6osiee 3HaYeHus1 ¢yHKUU F28. luckpetHoctb 0,5%
MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no
F28 Bepx.lpejes

100%, Ho He MeHee 3HaueHusa ¢yukuuu F27. JuckpetHocTb 0,5%
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OHpe,Z[EJIHeT MHUHHMaJIbHOE€ 3HAY€HHWE€ MOILUIHOCTHU B HAT'PY3KE€ B pEXHUME CTa6I/IJ'II/I3a]_U/II/I

k29 H.nipejen P MOIIHOCTH. 3HaYeHHe QYHKIIMU He MOXKET PEBBICUTh 3HaUYeHue GpyHkuuu F30
OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTHU B Harpy3ke B peXXHMe OrpaHUYeHHUs
F30 B. ipenen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHe QYHKIUMU MOXKET ObITb MEHbIe
3HaYeHUs GyHKuu F29
DyHKIMA BKIIOYAET WM OTK/II0YAeT TeCTUPOBaHYe Ha HaJIMuKe Harpy3Ku U BHYTpPeHHee
KOPOTKOe 3aMbIKaHHE TUPUCTOPOB
Fo1 KOHTPOJIb 3HayeHuUe Hapnuce [losgcHeHMe
Harp.
0 BKJIIOUEHA 3amuyTa BKJIOYEHa
1 OTKJIIOU€eHa 3anuTa OTKJIIYeHa
@yHKIIMA BKJIKYAET WK OTK/IIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | KoHTpos das 3HaueHue | Hagnuchb [TosicHeHue
0 BKJIIOYEHA 3amuTa BKJIOY€EHa
1 OTKJIIOYeHa 3amyTa OTKJIKYeHa
@DyHKIMS BKJIOYAET WM OTK/IKYAET 3al[UTY OT HECUMMETPUH TOKOB Harpy3Ku
3HayeHHe Hagnuch [TosicheHue
0 15% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUU TOKOB Ha 15%
3amuTa
F93 HECHIM. 1 25% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUHU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 50%
4 OTKJIIOYeHa 3anuTa OTKJII4YEeHa
3anuch B IaMsATh 3aBOJICKUX HACTPOoeK( 3Ha4eHUH 10 YMOJIYaHUIO)
3HayeHHe Hagnucob [TosicheHue
0 HeT 3HaueHUs Bcex MpOTpaMMUpPyeMbIXx GYHKIUH He
HM3MeHseTCs
Bce  mporpammupyembie  QyHKIHUH OPUHUMAIOT
3aBOJICKME 3Ha4YeHUs. ITH 3HaYeHU PAaBHBI:
OyHKIMA 3aBojickoe dyHKI U 3aBo/jicKOe
3HaueHHe 3HaueHHUe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBopa. HacTp. F4 1 F21 0
F5 2 F22 [HOM
1 na 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
F16 100% F93 0

8. UHAnKanua AaHHbIX HA AHUCILJIee
B Ta6sinne 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunuuHa 3ajaroiiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

25




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

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe NMOsSICHEHH e
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsia
2-1 CTpOKa O0TOOpaKaloTCs TapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TemnepaTypa paauaTopa, Hanpumep, [a=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kB,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

Pa6oTa OToGpakaeMble Ha AuCILIee MapaMeTpbl NEPUOAUYECKN MEHSIOTCA.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMO6KU 1 ee Ha3BaHUeE

9. Bo3MoOKHble HEUCIIPAaBHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3Mo>XHble HEUCNIPAaBHOCTHU M CMOCOOBI UX YCTPaHEHUs IpUBeZeHbl B Tab e 91

Tab6uiuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHue
HHAUKATOpe
Harpyska He no/iK/JIl0YeHa UM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxHasg npu4MHA JencTBus
Harpy3ska He mnojk/w4YeHa WM | Y6eAUTbCA B NpPaBUJIIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIYEHUH HArPy3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE OBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBepUTh 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Eciu  Tupucrop “sBoHutca’ -
YCTPOWUCTBO HEUCIIPABHO
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KHas npuYnHa JenicTBUs
Hanpspkenme Ha peryasaTop He | Y6equTbcs B MNOJKIIYEHUH
N N0JaHo HalpsKeHuUd, IpaBUJIbHOCTH
Owm2 HET CUJIOBOU ceTH!
MOJKJI0YEHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiKeHHEe B CETU
6osibiie 190 B
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
ow3 npoBaJ CUCTEeMbl  yIpaBJeHUs WJU  [POBaJ  CUJIOBOTO  HaNpsKEeHUS
HanpsKeHus! JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlayibHelllee MOBeJieHUe peryJsiTopa
onpegensercsd 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
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aBTOMaTHU4YeCcKu TnepeiljeTr B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI

MCTOHH

TemnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.

Bo3MoxHasg npu4MHaA JencTBus
HeucnpaseH BEHTUJIAATOD | Y6e uTbcsa B HCIPaBHOCTH
OXJaXKJeHUs BEHTUJISITOpA
3acopeHbl BEeHTHJIALMOHHBIE | [IpouncTUTh BEHTHUJISLIMOHHBIE
YKaJIIO3U KaJIIO3U OT IbLJIK M Mycopa
Ow4 neperpen!
PerynaTop pasmelleH B IJIOXO | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTW/JIMPYEMOM WJM >KapKOM | OKpy:Kalollero BO3/yXa He
MecTe npeBbimiaeTr 40 C. YCcTaHOBUTb
peryiatop B JApyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
Harpyska He mnojk/moouyeHa WM | Y6eAUTbCS B IPaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO NOAKJ/IYEeHUH Harpy3KHU
HapymeHne koHTaKTa [IpoBepUTH KOHTAKTHBIE
coeJMHEeHUS; IPU HEOOXOJUMOCTH
KOHTaKTHbIe I0BEPXHOCTU
3a4YMCTUTh, BUHTOBBIE COeJUHEHUA
o6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD L1eJI0CTHOCTH NPOBO/ 0B
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
CunbHBIN auc6anaHc | [loMmepUTh CONPOTHUBIIEHUSA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHbIN fucbasaHc pa3 OTKJIIOYUTH 3a1UTY
BHyTpeHHsAS HEUCIIPaBHOCTb OTKJIIOYUTD 3aLUTY UM OTIPABUTD
B PEMOHT
KopoTkoe 3ambikaHMe Ha BbIxoZie | [Ip0O3BOHUTB BBIXO/, peryasaTopa Ha
perysasaTopa Ha/Inure MexX$a3HOro KOpOTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIAaBHOIO MYCKa,
Ow7 Koporkoe TOKHU YMEHBIINTE BBIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJAHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUE PeryJsaTopa;
ow10 Meperpyaka peryzasTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUYUTb COMMPOTUBJIEHUE
Harpy3Ku

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn60ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

KomaHnpga “Pa6ora” He mocTymaer
Ha peryJysiTop

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

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeThs 3HaYeHHE QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3mo:KHasi npyuYnHa JencTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHHE

Lened ynpasJeHus

HeBepHO ycCTaHOBJIEHO 3HayeHHUE
¢yHkuuu F2 - BbIOGOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

Het omn6ok

PerynaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJiieHHS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalnpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nopgaHo BcmoMoraTeJibHOE
nutanue 220 B

BkirounTh aBTOMAaT QF2,
NpPOBEPUTH HaJW4Ue HaNpsKeHUs
220 B Ha koHTakTax aBToMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
WHJMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U [pPOBaJIOB B
nepuoJUuecku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/abHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYTOro | OT APyroi JMHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy mnojavye HampspKEeHHWs HA PEryJsTOp Ha Harpyske HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH/1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMme “I'oToBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HATPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe peryJissTopa Bbikao4yaeTcs aBToMaT QF1

Bo3MmoxHag npuYrHa

JeiicTBusa

Haxkata kHomka «”ABapuiiHoe
OTKJIIDYeHUue”

OTxaTh  KHONKy  «’ABapuiiHOe
OTKJ/II0YeHue”

CJIMIIKOM 6OJIBIION TOK HAarpy3KH

Y6eauTech, YTO TOK HAarpy3Kud He
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JJAHHOU MOJIeJIU peryJisiTopa.

IpeBblIaeT HOMHHaJbHBIN TOK

CinumkoM 6oJiblIol nyckoBod Tok | Eciu BO3HHUKAIOT 6oJsblIKE

Harpysku IIyCKOBBbIE TOKH, yBeJHUYbTe BpeMs
IIJIABHOTO NyCKa,  yMeHbLIUTe
HayaJbHOe 3aJlaHhe  BBIXOJHOTO
HanpshKeHus

KopoTkoe 3aMblkaHUe Ha BbixoJie | “[Ipo3BoHKTE” BBIXOJ pery/asaTopa

HewncnpaBHOCTb aBTOMAaTa 3aMeHUTb aBTOMAT

10. TexHM4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOPAa MPOU3BOJUTCSA HE pexke OJHOr0 pas3a B
1IeCTb MecslleB U BKJIIOYaeT B cebs:

A) KOHTpOJIb KpelJeHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNH, TOATS>KKa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblIx U rpssy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxabli1 peryJiiTop HaHOCATCH:
A) Ha3BaHUe peryasaTopa;
B) 0603HaueHMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJiaiTopa pou3BOJUTCA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN AIIUK.
13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 PerynsTop XpaHUTb B 3aKPbITbIX MNOMeEIEHUSX B KApPTOHHBIX KOpPOOKaxX WU
JlepeBSIHHBIX SIIIUKAX MPU CJIeAYIOUUX YCIOBUSX:

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

B) oTHOcHUTeIbHAsA BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu Temnepatype 35 C.

Bo3yx B NOMeLeHHUU He JOJ/DKEeH COZAEepaTh MbLIM, MTAapOB KUCAOT U ILeJIouel, a Takxke
ra3os, BbI3bIBaKOIIUX KOPPO3HUIO.

13.2 PeryssiTop B yHakoBKe TPaHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTCd BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.

TpaHcropTMpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOM3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBaHHBIX OTCEKAX.

29




"3Bezna InekTpoHuka” www.zvezda-el.ru

14 KoMILJIEKTHOCTb

TPM-3-C-H-A .o e 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.
| =00 1 (0] s PP TRPR 1 wr.
L0 0 01 0 PP 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHeHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnjiaTHbIA PEMOHT UJIA 3aMeHY.

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

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITE/NIbHO U Y
CTOPOHHUX OpraHM3alLUil 6e3 corJacoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJIU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciydyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 06paTUTBCA N0 aJipecy, yKa3aHHOMY caliTe KoMIaHuU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

TPM-3-C-H-A
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PucyHok Al Cxema no/JiK/Il04eHHS Harpy3KH — “3Be3/a” c paboyell HEUTpasibio
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Tab6sinna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPhI, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr

TPM-3-C-H-A-40 360 | 390 | 414 | 560 | 525 | 174 | Boatbl M8 16

TPM-3-C-H-A-80 360 | 390 | 414 | 560 | 525 | 174 | Boatsl M8 18
TPM-3-C-H-A-125 480 | 516 | 546 | 720 | 680 | 194 | Boatelt M10 25
TPM-3-C-H-A-160 480 | 516 | 546 | 720 | 680 | 194 | BoaTtsl M10 27
TPM-3-C-H-A-200 560 | 602 | 638 | 840 | 790 | 194 | Boatet M12 35
TPM-3-C-H-A-250 560 | 602 | 638 | 840 | 790 | 194 | Boatet M12 38
TPM-3-C-H-A-315 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 43
TPM-3-C-H-A-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 55
TPM-3-C-H-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 63
TPM-3-C-H-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 68
TPM-3-C-H-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbt M12 76
TPM-3-C-H-A-1000 Hanosibubid mkad 1600x800x400 120
TPM-3-C-H-A-1250 Hanosibubid mkad 1600x800x400 130
TPM-3-C-H-A-1600 HanosibHbid mkad 1800x800x400 140

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31




