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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 Jasee no Tekcty “TPM-3-C-3T”, “peryasatop” uau “ycTpoiicTBo”.

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 Harpyska K peryJgaTopy MOXKeT ObITb MNOAK/JIOYEHA MO0 cxeMaM: “3Be3Ja’ WM
“TpeyroJibHUK .

1.3 PerysvpoBaHHe Halpsi>)keHHe Ha Harpy3Ke OCYIIeCTBJISETCS OJJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOTrO ymnpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, JAJ 4ero npeJHasHayeHbl KHONKHW U IepeMeHHbIM pe3nuCcTOop Ha
nepefHel mnaHeau 1mkKada, TaK W JUCTAHLMOHHOIO VYIpaBJeHUSI B COCTaBe CHUCTEMbI
aBTOMaTHU3aLMU. B kayecTBe ynpaBJSOLIMX CUTHAJI0OB MOTYT IPUMEHATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangaptHbii curHai 0...20 MA;

B) crangapTHbIN curHais 4..20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KoMaHay pa3pelnienus sl paboThbl peryissTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM NPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsiTop oToGpakaeT Ha JUCIJIee TeKyIllMe JJaHHble O BeJHWYHHE 3a/alollero
CUTHaJIa, TOKaxX Harpy3KH, peHMax paboThl, 3HaYE€HUSI MPOTPAMMHUPYEMBIX YCTaBOK M KOJbl
OLIIKOOK.
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1.7 PerysnsiTop uMeeT LIMPOKUN KOMIIJIEKC 3allUT U aBTOJUArHOCTHUKH, 06eCredrnBalOLUX
HaJiekHOoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS

0 BO3HUKAKIKWUX HEUCITPABHOCTAX U UX YIIpEXKACHUE.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Ta6suna 2.1 - TexHuyeckue xapaktepuctuku TPM-3-C-3T
KosinuectBo ¢as 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
“3Be3na“, “TpeyroJbHUK”

CxeMa MOJIK/IIOYEHHS] HAaTrPY3KH

Hasinuye BBOJHOTO aBTOMATHYECKOI'0 Her
BBIKJIIOYATEJIA

Ja

Hasinuue KHOIIKM aBapUMHHOTr0 OTKJIIOYEHUs
@®a30BbIi, NPONYCKOM MEPUOJOB

Cnoco6bl peryJiMpoBaHUsi MOIIHOCTH
BcnomoraTesnbHOe NUTaHUE JJ1S CUCTEMBI 198-242 B 50 I'y
ynpaBJeHus
HOMMHa/IbHBIH TOK HArPY3KH, A 40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
’ 1000, 1250, 1600
Peryaupyroumn ajieMeHT Tupucrtop
MukponpoueccopHas

Tun cucteMbl ylpaBJIEHHUA

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
CurHas ynpaBJieHUs .
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs
0-10 B / 20 kOm
0-20 MA /91 OMm

Bxoj ynpaB/ieHUs / BXOJHO€E CONPOTUBJIEHHE
4-20 MA /91 Om
[11aBHBIM BbIXO/l HA 3aJadHHY0 MOLHOCTb 0..25 cek
HanKanus XHAKO-KpHCTannHtV{eCKm‘/’I VHJUKaTop 32-
CUMBOJIbHBIH, 2 CBETOAUOA
3 nporpaMMupyeMsbix pesie 220 B 5 A.

BeixogHou curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”
JJIeKTpOHHAas 3aUlMTa
JJIeKTpOHHAad 3alluTa
Jatyuk Temnepatypsl 80 C
JJIeKTPOHHasd
JJIeKTpOHHasi, paboTaeT TOJIbKO NepeJ; NIyCKOM
JJieKTpOHHas, paboTaeT TOJIbKO NepeJ; IyCKOM

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3aluTa: KOpOTKOe 3aMblKaHMe Ha BbIXO/ie
3amuTa: neperpyska AJUTeJlbHbIM TOKOM
3almura: neperpeB TUPUCTOPOB
3aniuTa: noteps ¢a3bl UM “caunanue” gpas
3aluTa: KOHTPOJIb OJAK/IYEHHs] HArpy3KHU
3amuTa: KOHTPOJIb UCIPABHOCTH TUPHUCTOPOB
3aluTa: HeCUMMEeTpPHS BbIXOJHbIX TOKOB(
0OpBIB UJIM NOBPEXKJEeHUE HAarPy3KH) ICKTPOHHAs
[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
cpeAHeKBaJpaTUYHOE 3HaYeHHe)
[Topor cpabaTbeiBaHUs 3aLUMThI OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIMTYAHOE 3HaYeHUe)
Hanpsixenue v Tok - 2% UH, [H

ToyHOCTb cTa6GUIU3ALMU IEHCTBYIOIIUX
Cpe/lHEKBAIPATUYHbBIX 3HAYEHU N BBIXOHbBIX MOIIIHOCTb - 4% PH
4

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -
1 MuH
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napaMeTpoB

Bpems cTabuin3alnuu TOKa, HANPSXKeHUs WU

MOLIHOCTH [PU CKa4yKe Hanps»>KeHUs CeTH U1 2..3 cex
Harpy3ku Ha 10% B pexxuMe cTabUIM3aL MU
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJISTOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpy:Karwlleu cpeabl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( cyxoe MOMeleHHe)

H3onauus

2,5 kB Mexay 1maccy, CUJI0BOH LeNbI0 U
yOpaBJASOUUMHA LeNsIMH

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTUsa

12 Mecd1eB

[ paboThl peryasTopa Heob6XOAHMMO

/iBa HanpsbkeHUsA. OJHO HamnpspkeHUe uepes

TUPHUCTOPbI KOMMYTHUPYETCA HAa HAIPY3KYy — OHO HAa3bIBA€TCA CHUJIOBLIM HaAIIpAXXE€HHUEM; Apyroe

HallpAXeHHrue HCIIOoJIb3yeTCA [AJiId IHTAHHUA

CUCTEMDbI

ylpaBJieHUd - OHO Ha3bIBAE€TCA

BCIoMoraTesibHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PerynaTop npesHa3HaveH [ 9KCIJIyaTalluKY B Cey0LIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U Ia30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KoOHAeHcaluU

BJIaru;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
) mecTto pacnosioxkenus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydyel U APYTrUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee YyCTPOHNCTBO.

BHemHu# BU/ peryisiTopa lpejcTaBjieH 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) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop ox/axKJeHHs;

B) muaThl cUCTeMbl yIIpaBJIeHUS;

") k1emMMHas kosoaka XT1 a5 MOAK/IIOYEHUS MUTAIOIEN CETH;
) kneMMHas kosioaka XT2 /111 NOAK/I0OYEHHUS LieNlell Harpy3Ky;
E) aBTOMaTuuyeckui Bbikaw4aTeab QF1;

2K) maTtuyuku Toka ( 3 WITYKH)

3) BEHTU/ISATOPbI OXJIAXK/EHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJIeMMa 3a3eMJIeHus.

B kauecTBe peryjupymoLiero 3jeMeHTa B YCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISl, KaXAbld M3 KOTOPBIX COAEPXKUT MO JBa THUPUCTOPA, COEJUHEHHBIX MO BCTPEYHO-
napaJijiesibHOM cxeMe. Ha JiMlieBoM maHesM pa3MelleHbl 3JIeMEHThl UHAMKALUU U yIPaBJeHUs.
BHelmHue mnpoBoja W Kabeaud [AJs NMOJK/IOYEHUS HANpshKEHUs CETH, HAarpy3Kd W Lienei
ylnpaBJeHUs BBOAATCA B LIKad € HWXXHeH CTOpoHbl. llenmu ynpaByieHUs M CUTHa/IM3aLUU
MOJAKJIIOYAIOTCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHs.
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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 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIO4aTe b QF1

Csetoauopn “Paborta”

['oput B pexxume “Pabota”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKyllude [JlaHHble, peEXHUM pabOThI,

MH/JMKATOP IpPOrpaMMHUpPYyeEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHON MOLIHOCTBIO B pyYHOM pexXuMe
“YupaBsienue”

Tym6usep “PaboTa”

Jlig nojgauu kKoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

KHomnka “®”
3HAYEeHMUsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI
KHomnka “ABapuiiHoe [ HeMeJlJIeHHOTO CHAATUS BBIXOJHOIO HAMpsDKEHUs INpHU
OTKJIoYeHue” BO3HUMKHOBEHHWHU aBapUHHOU CUTYalUHU.

3.4 HazHayeHMe KJIeMM KJeMMHbIX K000k XT1, XT2, X1 u X4 npuBeneHo B Tabsulle 3.3.

KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasnauyeHue
KineMMHUK llenb
KJIEMMbI

XT1 1 A J1s1 moAK/II04YeHHUs CeTH

XT1 2 B JlJ1s moAK/II04eHUsI ceTH

XT1 3 C JlJ1s1 noAK/II04eHUs CeTH

XT2 1 LA Jlnsi coefHEHMS C HArPY3KOH

XT2 2 LB Jlnsi coefHEHMS C HArPY3KOH

XT2 3 LC 51 coefiHEHUd C HArpy3KOU

X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp st momauu aHasioroBoro curtana 0(4)..20 MmA

X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 0611 /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay Jl1d moja4y CUrHasia AYMCTaHIIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJe

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P? HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

3Ha4YeHUudA
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O6mui | O6GIMKA KOHTAKT 2-T0 MPOrpaMMUPYyeMOTOo peJie
X4 > P2
X4 6 H3 P2 HopMasbHO-3aMKHYTBIM KOHTAKT 2-T'0 IPOrpaMMHUPYyeMOro
pese
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTbIH KOHTAKT 3-TO
IpPOrpaMMHUpYyeMOTro peJie
O6mui | O6IMKA KOHTAKT 3-ro MPOrpaMMUPYyeMOro peJie
X4 8 P3
X4 9 H3 P3 ;I:J}I)é\’laﬂbHOGaMKHYTbII/I KOHTAKT 3-T0 IpOrpaMMUPyeMOTo

3.5 CxeMa coeJMHEeHUS HAarPY3KHU.
Harpyska MoxeT 6bITh NOJKJII0UEHA IO CXeMaM “3Be3/1a” WU “TPeyroJibHUK”.

[Ipy coeauHeHUM MO cxXeMe “3Be3Ja” MaKCHMaJlbHble HaNpsDKEHUST Ha Harpy304HbIX
conpoTuBeHusix Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $pa3HbIM HAMpPsHKeHUSIM TpexdasHOU
cetu( HoMmuHazsbHO 220 B), a mpu coefWHEeHUM 0O CXeMe “TPEYrojibHUK - JIMHEWHBIM
HanpspkeHUssM( HoMuHaJbHO 380 B).

[Togk/a0ueHHe HArpy30K K pPeryJsiTopy MPOU3BOJAUTCSA B COOTBETCTBHUU CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, UJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha IJIaTe ynpaBJIeHHs.

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

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM ynpaBJieHHS] OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.7 Bbi60p 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUTHaJ/Ia, a HAXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesrcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JUI1  AYMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
NPUMEHSAThCS:

A) crangapTHbIY aHasoroBbli curnai 0..10 B;

B) crangapTHbIN aHa0roBbid curHad 0..20 MA;

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

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

llenu ynpaBJieHUs TMOJKJKYATCA B COOTBETCTBUM CO CXeMaMH MOJKJIHOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajlaHusl oTobpakaeTcs
Ha JlUCIiee B MpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CcTabu/IM3alMU TOKA CUTHAJ 3a/laH1s 0ToOpaXkaeTcsl B aMmIepax, 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:

A Usbix
100%
Max b — — — — — —
T . — S
T
0 18
Tryck TexHONorM4eckrin unKn Tebikn
100% — — — — — — —
CurHan sanaHws
T
0 g
Komanpga ""PaboTta”
T
0 -

PucyHok 3.4 Pabouuii Uk npu ¢pazoBoM MeTo/le peryJIupoBaHUs
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
YMEHBbUIUTD IIYCKOBble TOKU. BpeMeHa I/1aBHOI0 IyCKa U BbIK/IOYEeHUA 3a[a10TCA B IpeJiesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkuui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri60p pery/iupyemMoro BbIXOJHOI'0 TapaMeTpa

B KauecTBe pery/impyeMoro napaMeTpa MOXXHO IPOrpaMMHO BblOpaTh HanpsbkeHue U uin
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JleHCTByIOllee 3HA4YeHWe HalpsKeHWs Ha Harpyske NpsAMO-NPONOPLUOHAJIBHO CHUTHALY
3a/laHusA( NpU yCJIOBUM, YTO HANpPSXKeHUe CEeTU CUHYCOWJAJIbHO, Harpyska JIMHeWHasd U UMeeT
aKTUBHBIM XapaKTep), a MOLHOCTb, BblJeJissieMass B Harpy3ke, HeJHWHEWHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To
BBIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJIbHA CUTHANY 3aJaHUsd. ITU
3aBUCMMOCTH TpUBeZEeHbl B Tabsule 3.4.

Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsKEHUS Y MOILHOCTH peryJisaTopa OT CUrHasa
3aJlaHuA

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

BbI6Op peryimpyeMoro napameTpa OCylLleCTB/SETCA MyTeM MPOrpaMMUPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HuwKHWM ¥ BepXHUU NIpeJieJibl pEryJUPOBaHUS
HuxHUM ¥ BepXHUH NpeJiesibl peryJMpoOBaHUsl COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pabodero uuk/aa 3.4. YcTaHOBKA 3THUX 3Ha4eHUM M03BOJIIET YCTAaHOBUTbH I'PaHULbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BBIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe /[iJIi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
pery/iMpoBaHue OyZieT peajU30BaHO BO BCEM JHana3oHe - OT HyJd [0 IOJHOIO CEeTEeBOrO
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

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

3.11.4 PexxuM orpaHUY€eHUd TOKA

PerynsTop MoxeT paboTaTb B peXHUMe OTpPaHHUYEHUsI TOKa, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YECKU H3MeHsSIeT yIpaBJisiolliee BO3JEeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HauYeHue. JlaHHasa GYHKIUS T03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM

12
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u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIKOYAETCS U OTKJIIOYAETCS MporpaMMHUpOBaHUeM ycTaBku F17, a BeJiMuMHA MaKCMMaJIbHOTO
TOKa 3ajiaeTcs ycraBkor F22( cMm. nmyHKT 7). [Iocko/IbKy cxeMa coejMHEeHUs] Harpy3ku — “3Be3aa”
WM "TpeyrojibHUK’, TO pEryJasiTOp He MOXeT OrpaHUYMBaThb TOK B KaxJoh d¢ase, OH
OorpaHHWYMBaeT JHIIb CpeJiHEe 3HadyeHHUe, paccuuThbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaueHHe TOKa B KaxJoil ¢aze MOXeT OTJIMYATbCs OT Icp B 3aBHCUMOCTH OT BeJUYUHBI
HebaJiaHCa HanpsbkeHUH ¢pa3 U Harpy3o0kK.

3.11.5 PexxyM cTabuaM3aluy TOKA

Perynsatop MoxeT paboTaTb B pexuMe CTabWIM3alldM TOKa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsdloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
TOKa - 2% OT HOMMHAJIbHOTO TOKa peryJsTopa, BpeMsl CTaOWJM3aLUM TOKA NPHU CKauKe
CeTeBOT0 HalpsXKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTobpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIHOYAETCHI U OTKJIHYAETCsS NMPOTrpaMMUPOBAaHUEM
ycTtaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO M MaKCUMaJIbHOTO TOKaA 3aaeTcd ycTaBkaMu F21 u
F22( cm. nyHkT 7). [lockosibKy cxema coeJMHEeHUs1 Harpy3KHu — '3Be3/a” Wid "TpPeyroJbHUK , TO
peryJiiTop He MOXKeT CTaOUJIU3UPOBAaTh TOK B KaXK/A0U ¢dase, OH CTabUIM3UPYET JIUIIb CpeiHee
3Ha4YeHUe, paccuuTbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHOe 3HaueHHe TOKa B KaxkZoW ¢ase
MOXeT OTJIMYaTbC OT Icp B 3aBUCMMOCTH OT BeJMYMHbl HebasaHca HampsikeHUH ¢as U
Harpysox.

3.11.6 PexxM orpaHyMYeHUd HANPAKEHUA

PeryasiTop MoxeT paboTaTb B peXUMe OTpaHUYEHUs] HaNpsiKeHUs], B KOTOPOM CHCTeMa
yIpaBJieHUs] aBTOMAaTH4YeCKU H3MeEHsSeT VIpaBJsdwllee BO3JeNCTBHEe HA TUPUCTOPBHI TaKUM
06pa3oM, 4TOObI BbIXOJHOE HaNpshKEeHWEe Ha Harpyske He MPEBBICMJIO 33aJJaHHOe 3HAauyeHHe..
OyHKIMA BKJIOYAETCS U OTKJ/IYAETCS MporpaMMUpoBaHUeM ycraBku F17, a BesauyuHa
MaKCUMMaJIbHOTO HamnpspkeHUs1 3azaetcd yctaBkod F20( cMm. nmyHkT 7). [lockosibKy cxeMa
coeJJUHEHUsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK”, TO PETYJSTOpP He MOXKET OrpaHUYHBATD
HanpspDKeHUe B KO0 dase, OH OrpaHUYMBAET JIUIb Cpe/lHEe 3HAaYEeHHe, paCCUUThIBAEMOe KaK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaUeHHe HANPSP)KEHUS B KK oM pa3e MOXKET OT/IUYAThCS OT
Ucp B 3aBUCMMOCTH OT BeJIMUUHbI HebalaHca HaNpshKeHUU pa3 v HarpysokK.

3.11.7 PexkyM cTabuIM3aliMy HANPSHKEHUS
PerysnsTop MoXeT paboTaTb B peXUMe CTaOUJIU3aLMU HAaNpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaB/eHUs] aBTOMaTHU4YeCKHM H3MeHsIeT yIpaBJslolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4TOObI MOAJEP>KUBATh HaNpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabuIM3al U HanpsikeHus — 2% OT HOMUHAJ/IbHOTO HaNps»KeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe CeTeBOr0 HANpsKeHUA WaM Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpakaeTcss B BoJsibTax, HampuMep U3 = 150 B. @DyHKUMA BKJIOYAETCS M OTKJIOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJWYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspkeHUM 3azaetrcsa ycrtaBkaMu F19 u F20( cM. nyHKT 7). [locKoJIbKYy cxeMa coeUHEeHUs
Harpysku - “3Be3fia” WM "TpeyrojibHUK’, TO pEryJasaTop He MOXeT CTabWIM3UPOBaATh
HanpsbKeHUe B KaxJoi ¢dase, OH CTabMJIU3UpYyeT JIUIIb CpeJiHee 3HauyeHHe, pacCuUuThiBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOoe 3HauyeHHe HAMNpSDKEHUsS B KaxaAoh ¢ase MoOXeT
oT/in4aThbcs OoT Ucp B 3aBUCHMOCTHU OT BeJIMUUHbBI HebaslaHCa HanpsiXKeHU# $pa3 v Harpy3okK.

3.11.8 PexxuM orpaHUYeHUd MOIITHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsIeT yIpaBJisiolliee BO3JEWCTBUE HA THUPHUCTOPbl TAKHUM
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06pa3oM, 4YTOOBbI BBIXOJHAs MOIIHOCTb B Harpy3ke He IMpeBbICWJA 33aJJaHHOE 3HaveHHe..
OyHKIMA BKJIWOYAETCS U OTKJ/IYAETCS MporpaMMUpoBaHUeM ycraBku F17, a BesuyuHa
MaKCMMaJlbHOM MOIIHOCTH 3ajaeTcsd ycTaBkor F24( cMm. nyHKT 7). IlockosibKy cxeMma
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJASTOP HE MOXKET OrpaHUYMBATH
MOIIIHOCTb B KaXk0i $a3e, OH orpaHUYMBAET JIMIIb CpeJiHee 3HaYeHHUe, pacCUUThIBaeMOe KakK
Pcp=(Pab+Pbc+Pca)/3. PeasbHOe 3HaueHHe MOIHOCTH B KaXKJ0U dpaze MOXKET OTJIUYATHCS OT
Pcp B 3aBUCMMOCTH OT BeJIMYMHbBI HebalaHCa HANpsXKeHUH a3 v Harpy3oK.

3.11.9 PexxuM cTabUIM3allMd MOLIHOCTH

PeryasTop MoxeT paboTaTh B peXHMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHsieT YIpaBJsiollee BO3/JeNCTBMEe HAa TUPUCTOPbI TaKHUM
o6pa3oM, 4YTOObI MOAAEPKUBATb MOIIHOCTb B HArpy3ke Ha 3aJlaHHOM YpoBHe. TO4YHOCTHb
CTabUIM3al MU MOLHOCTH — 4% OT HOMUHA/JIbHOW MOLHOCTH PEryJsiTOpa, BpeMs CTabUIM3aL U
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHana 3ajjaHusd
oToOpakaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMypoBaHueM ycTaBku F17, a BelMYMHA MUHUMa/JbHOM M MaKCUMasIbHOM MOLIHOCTEN
3amaetca yctaBkamu F23 u F24 ( cm. nyHkT 7). [locko/lbKy cxeMa cOeJUHEHUs] Harpy3Ku —
"3Be3/1a” WM "TPeyrosibHUK”, TO PEryasaTop He MOXeT CTaOMJIM3UPOBATh MOUIHOCTb B KaX/I0U
¢dase, OH cTaOUIM3UPYET JHIIb CpeJlHEe 3HAaYeHHe, paccuuThiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeasbHOE 3HAUYeHHE MOIIHOCTU B KaXKJ0U (a3e MOXKeT OTJIMYAThCA OT PCp B 3aBUCUMOCTH OT
BeJIMYMHBI HebaslaHca Hanpsi>keHU M $pa3 U Harpy3ok.

3.12 MeTo 1 IponycKa NepruoJioB

MouHOCTB, BblZiesisieMasi B Harpy3Ke, peryJiMmpyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HaMNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbl THUPUCTOPbL. PopMa BBIXOJHOTO
HanpsKeHUs MpUBeJieHa Ha pUcyHkKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NP peryJIMpoBaHUU METO/I0M IIPOIyCKa epruo/0B

JlocToMHCTBaA MeTO/1a:

A) He BHOCUT rapMOHUYECKUE HCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUsI peaKTUBHOW MOILIHOCTH, cos ¢ = 1 ( mpu aKTUBHOM XapaKTepe
HarpyskHu).

HepocraTku meToa:

A) He NOAXOAMWT AJs PeryJupoBaHUs TeMIlepaTypbl MaJIOMHEPIMOHHBIX HArpy3okK |
YPOBHS IPKOCTH CBEYEeHMUs JIaMIl HaKa/INBaHUS;

b) He peKOMeHAYeTCs IPUMEHSTD /sl aKTUBHO-UHAYKTUBHOUN HAarpy3KH;
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B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEeHUs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢pnkep-apdekr);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXKHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHWM 3TOrO MeTOJA MOILHOCTb, BblJessgeMasd B Harpyske, MNpsIMO-
NpOoNopIlMOoHaJbHa BEJIMUMHE CUTHAJIA 3aJaHUS.
Pa6ouyuii UK/ 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 ePHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedyeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl 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 MOKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI 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
o6pa3oM, 4YTOObl CyMMapHasi BbIXOZHAasl MOIIHOCTb B Harpy3ke He MpeBbICMJA 33aJaHHOe
3HayeHue. OyHKIUSA BKJIOYAETCS NMyTeM NpucBoeHUss pyHkuuu F17 3HayeHus paBHOro 5, a
BeJIMYMHA MaKCUMaJIbHOW MOIHOCTH 3a/iaeTcs ycTaBkou F30 ( cM. 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
06pa3oM, YyTOObI NOAJAEPKUBATb CYMMapHyl MOILHOCTb B Harpy3ke Ha 3a/JlaHHOM YpOBHe.
To4yHOCTh cTabu/IM3aLUM MOLIHOCTH - 4% OT HOMMHAJbHON MOIIHOCTH pPeryJsaTopa, BpeMs
CTabWJIM3alMM NPU CKauyKe CeTeBOro HampspKeHUs WM Harpys3kd Ha 10% - 2.3 cek. CurHan
3a/laHus oToOpaXkaeTcsl B KUJoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHKIMS BK/IOYAETCA NyTeM
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) 3amMTa OT KOPOTKOTO 3aMbIKaHUSA Pery/sTopa ABJASETCH 3JIeKTPOHHAsdA. JJIeKTPOHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIMPOLLECCOPOM CUTHAIOB, NOCTYMAOLAX
OT JAaTYMKOB TOKa. [Ipy npeBbIlIeHMH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoJUT CHATHE
YyNPaBJAAOLMX UMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOGHOCTH THUPUCTOPOB NPH JJIUTENbHON TMeperpy3ke TOKOM, MpPeBbIIIAILEM
HOMHMHa/IbHOe 3HayeHHe TOKa peryasaTtopa. MHUKponpoleccop HempepblBHO H3MepseT TOKH
HarpyskKy 4 HakalJIMBaeT 3HaueHHe BpeMAa-TOKOBOIO MHTerpaJjia U CpaBHUBAET ero € YCTaBKOMH,
IpY MpeBBIIIEHUH KOTOPON CHUMAET UMIYJIbChbl yIPaBJeHUs] ¢ TUPUCTOPOB U OTOGpaXKaeT Ha
JMcIlee coobiieHre. PaboTa pery/isiTopa 6J10KMpyeTCs Ha 3 MUHYTBI, 1OCJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv noAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HoCTb perysasaTopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammuTa OT meperpeBa pajuaTopa o6GecrneyHMBaeTcsl BCTPOEHHbIM TeMIlepaTypHbIM
JIATYMKOM, KOTOpBbIA HeNpepblBHO ONpallMBaeTcs MUKponpoleccopoM. IlpeaesbHas
TeMnepaTtypa paauatopa - 80 C. I[locne cpabaTbiBaHMA 3alMThl paboTa perysasaTopa
OJ10KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIAITOPbl OXJaXAEHUS W peryasaTop nepexofUT pexuM “TOoTOBHOCTB”, ecqyd mHojaHa
koMmaHga “Cromn”.

[) 3auMTa OT HECUMMETPHUU BBIXOJHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[UTa MOMeET
ObITh BKJIIOYEHA WM OTKJKYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTblBaeT NMPU BbINMOJHEHUU CIEAYIOIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok ¢as Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
ToKa [ HOM perysigaTopa;

- OJIUH WJIK 60Jiee TOKOB Harpysku oTJindaeTcs oT Icp 6osiee yeMm Ha 15%, 25%, 35% wiu
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOET GbITb 00YCJ0BJIeHA MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopaHreM TOHoOB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposb mojk/a04eHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IOYEHA UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoJib HampsKeHHs CUJIOBOM CETH OCYILEeCTBJISETCS 3JIEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae UX
“ciunanuga”. 3amyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yukuu FO92( cMm. nyHKT 7).

3.16 HacTtporku

B perysdaTope npefycMOTpeHa BO3MOKHOCTb HACTPOUKU:

A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoMm BepxHeM yriuy miaTbel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpUSATUN U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA MO aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaA/JILHBIN TOK pery/sTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaThbl UMEKTCH [IBE
KOHTpoJibHble To4uku “K3”. HampsbkeHue, uaMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejiessieT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb UYYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXXHO I3TO HaNpsKeHUe
YMEHbUIUTb, [IJI1 4ero roJ0BKy peryJIMpoBOYHOro pe3nctopa R3 Hy»KHO noBopayuBaTh NIPOTHUB
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4YacoBOW CTpeJsiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBenndyuTh u
NOBOpAYMBaTh royioBKYy R3 1o yacoBou cTpesike.

[IpyHUMas pelieHHe O HEOOXOJMMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs, c/le/lyeT NIPUHUMATh BO BHUMaHUE:

- IpY HampsDKeHHe YCTaBKM Bbille 2,5 B 3auuTa MoeT O6bITh MOJHOCTBIO BbIBeZIeHA U He
cpabaThIBaTh BOOOIIIE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJielaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENpPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbiBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4Y€HHUIO TOKa, a He JileWCTBYOIeMy. JTO Yalle TOBOPUT O TOM, UTO BEJUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJTHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MoeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /i HENPEBbIIIEHUS 3TOTO Npe/elbHO-A0NyCTUMOTO
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM rapaHTUHHOM
006CTY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (GaKTHYECKHY,
pacxosTcs ¢ JAaHHBIMU, OTOOpaXkaeMbIMU Ha JJUCIlJIEee, MOXKHO MPOU3BECTH UX MOACTPOMKY. [s
NO/ICTPOMKM MOKAa3aHUM AATYMKOB TOKA CIYKaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaer 3a
NOoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IlpyHuMas pelieHUs1 0 HEOOXOJUMOCTU HACTPOUKH MOKa3aHUM AATYMKOB TOKA CJIEAYeT
MMeTb B BUAY ciieaytoliue GaKTophI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJfaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCIPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKA3aHUs BXOAAT B HOPMY;

- JUIS UW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlM, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a IPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb udMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nau “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OT HOMMHA/ILHOTI'O TOKA PeryJIsaATOpa;

- HeBepHasl HacTpoHKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJIa W3 CTpOSl peryasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTHHHOM
00CTY>KUBaHUU.

B) [TllokasaHusi HamnpspKeHUss Ha JUCIJIee MOXHO B  He6GOJIbIIMX  Hpejesax
NOJKOPPEKTHUPOBATh C MOMOUIbI0 pe3ucTopoB R7-R9 Ha HmxkHed nsate TPM-ZVEL A6. R7
oTBeuyaeT 3a nokaszaHus HanpsbkeHuss Uab, R8 - Ubc, R9 - Uca cooTrBeTcTBeHHO. ['0/10BKU
peryJMpoOBOYHbIX PE3UCTOPOB JOCTYNHbl C NpaBOM CTOPOHBI I1aThl. [lpu u3MepeHUM
Hanps>KeHUs1 He0OX0JUMO UCI0JIb30BaTh MPUOOP, CIOCOOHBINA U3MEPSATh CpeHEKBA/[PATUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax gosmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeiHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMepswie TRUE RMS, MoXxHO MCII0/1Ib30BaTh
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TOJIbKO TPH CUHYCOWJAJbHOM HaNpsSDKEHWU, a NMPH HECUHYCOWJAJbHOM TOKe TaKHe KJIelU
MOTYT AaTh NMOrpelHoCcTb udMepeHus a0 50%. PekoMeHAyeTCs MCIOJIb30BaTh KJIEd GUPMBbI
"Fluke” nnu “Appa”.

[Ipy npoBeJeHUM omnepanuid MOACTPOUKH TOKa3aHWW HaA [HUCIJIee PEKOMEeHAyeTCs
bUKCHpPOBaTh PeryJUupyeMyto BeJJMYMHY Ha JUCILIee, [Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
HaHeJIy yrnpaBJieHUs

3.17 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHue”

KHonka “ABapuiiHOe OTKJ/O4YeHHe” MO3BOJIsSIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe pabOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYal|MM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHaJIa WU OpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHHs .

[Ipy HaKaTHUX 3TOW KHOMKH pa3pblBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, MPU 3TOM
IJIAThI YIIPaBJIEHUSI 00eCTOYMBAKOTCS U UMITYJIbChI YIIPAaBJIeHUSI HA THPUCTOPHI HE MOAAI0TC.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCITPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEO6X0IMMO OTKJIYUTD PETYJSTOP U NMOAK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJupoBKa U TexXHUYecKoe OOCIAy>KUBaHHe peryJssiTopa [JA0JDKHBI
NPOU3BOJAUTHCS TOJIbKO KBAIMQUIMPOBAHHBIMU CIEUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

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

4.6 Jlns1 3alUThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PErYASTOP JO0JXKEH ObITh 3a3eMJIEH.

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

4.8 Ecnu ciaydailHas moJilaya HampsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONacHOCTb JJIs
IepcoHa/a Wik 060PY/I0BaHUS, TO PETYJASITOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTellb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEILIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoOM, MOJKJIIOUEHHON K
BBIXO/ZY.
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4.10 Pabora peryssaTopa CONpOBOXKJAeTCS BbljeseHHeM TemJsa. [/l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeloTBpallieHHs NoXKapa He06X0AMMO:

A) ycTaHaBIMBAaTh PeryJsaTOpP Ha HETOPIOYYIO TOBEPXHOCTh;

B) HeonycTUMO yCTaHaBJIMWBATb PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIePaTypOr OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.

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

5.2 [Ipok/iaApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlOlleN CeThIo,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CeueHuHE CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

54 llenu Aaa MOJA4YM CUTHAJIOB YIpPaBJIeHUS CjeAyeT BbINOJHATb BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yHOPaBJSALAM KJIeMMaM JJis1 KaXKJ0T0 CUTHaJla OT/Ie/IbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCHeYuTb HX Ha[EeXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero pPeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh HU
06JIyIUTh UJIM ONPECcCOBATh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KJIeMMbI. [lo/icoeuHeHne
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaouyeHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeJeHHbIM B [IpunoxeHuu A.

5.6 [lpu BbINOJIHEHMU MOHTaXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
WCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole e CTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayecTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCA MOAK/IIYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

be3 mNOAK/II0OYEHHOW HArpy3kd HEBO3MOXXHO CcJeslaTb BbIBOJ, O IPAaBUJIbHOW HJIH
HelpaBUJIbHOW paboTe peryJsTopa.

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

B) nopatph HanpsikeHHe Ha peryJisiTop, IPU 3TOM BCe CBETOAUO/JbI Ha Nepe/iHel MaHeJU
mkada 0/DKHBI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUCIee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWCh TeKylled MOJesM pery/sTopa U BKJKOYAKTCA BEHTHUJIATOPHI
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oxJaxkaeHus. [lasee Ha Aucnaee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” M TeKylllee 3HaYeHHE
CUrHaJjia 3ajaHusi( HampspKeHUs WM MolHOCTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NporpaMMHUpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojavya KomaH/Jbl “PaboTra”
OCYIL[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” M NpOKpyTUTE pPYy4Ky IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHWs) U3MeEHsSeTCS HalpsbKeHWe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “Ilporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

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

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

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsT QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauYeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKIUHU, HAalpUMep:

F1 cnocob ynp.
0 - Tymbnep

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

11 TOro, YTOOGbl COXPAaHUTbH BblIOpaHHOEe 3HayeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HakaTb KHONKy “®”, mpu 3TOM Ha J[AuCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BbIOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOpPA UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAHUTCS,
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B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUS.
[IporpamMmmupyeMblie GYHKIMU peryJissTopa lepedyucseHbl B Tabaule 7.1.

Ta6sinna 7.1 [lporpaMmMmupyeMblie GyHKIIUU

®yH- | Hapnucs Ha OnucaHue
KIUs | MHAWKaTOope
dynknuu F1-F8 aABas110TCA 00LIMMM AJ151 BCEX PEXXMMOB
Onpenensier cnoco6 ymnpaBJjeHUs: KoMaHJa “‘Pabora” mnomaeTca MeCTHO WU
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
0 TyMOJIep « ” PR
Tym6Jepa “PaboTa” B nosioxkeHue “Bki
KoMania “PaboTa” mojjaeTcst myTeM 3aMbIKaHUS KJIeMM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKHU X1 nJ1aThl yipaBJleHUsl
OnpenesisieT CUrHaJ ynpaBJeHUs] BBIXOJAHBIM HapsXKeHUEM
3HavyeHUe Hagnucek IlosicHeHue
CurHan 3a/laHus U3MEHSETCS HaXKaTHeM KHOMOK “>" u
“« o
0 KHOIIKU “n
HaxkaTue “>” yBesinuMBaeT BbIXO/JHOE HANlpSDHKEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSXKEHHE
CurHan 3ajlaHUsl HW3MEHSEeTCs IMOBOPOTOM pPYyYKH
NepeMEHHOTO Pe3UCTOpPa, pa3MelleHHOr0 Ha JIMIEBOM
1 BCTP.pe3UCTOP MaHeJIH. [TosiokeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHUMaJbHON BeJIMYMHe 3aJlaHUs, oJ0xKeHne “Makc
- MaKCHMMaJIbHOU BeJIMYMHE 33/laHusl.
CurHas 3a/laHus MoJlaeTcs BHEIHUM HanpsihkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKoM ynpaJeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
CurHan 3a/laHus MOJIA€TCS BHEIIHWM IepeMeHHbIM
5 BHeEIIl. PE3UCTOP | PE3UCTOPOM. PekxomeHayemoe 3HaYeHue
CONMpPOTUBJEHUSA 3TOro peaucrtopa 1..10 kOM
OnpenendeT noBeJeHUe PeryasATOpa MOCAe NPONAXXKU HANpsKeHHUd CUJIO0BOUW CeTH WJIU
BCIIOMOTraTeJIbHOT0 HanpsbKeHUs B pexxuMe “PaboTa”
3HayeHHe Hagnuchb [TosicneHue
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXOJIHOE Hampsh>KEHWe CKavyKoM BO3BpallaeTcsd Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciu mnpoBan HamnpspkeHUs Jinjics 6GoJsiee 2 cek -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE MOBTOPHOE BKJIKUEHHE.
Ecin mpoBan HamnpspkeHUs [JWICA MeHee 2 CeK -
BBIXOJIHOE HaNpsh>KeHWe CKavyKoM BO3BpallaeTcsd Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu mnpoBan HampspkeHUs JAjdicad 06ojee 2 ceKk -
aBTOMAaTHYECKUH Iepe3anycK He MPOUCXOJUT; 4YTOObI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJje
F4 1-e pene 3HayeHUe Hapnwuce [losicHeHHEe
0 OTKJIIOYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaAX PabOTHI
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CpabaTbIBaHUeE peJie IPOUCXOJUT NPU EPEXOIE B PEKUM

1 curHaa 'OTOB | ., ,
['0oTOBHOCTB
2 cnrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
“Pabora”
3 cnraan ABAPYS CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeX0/Jie B PEXKUM
“ABapus”
OnpenenisieT ycjioBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOr0 peJse
3HavyeHUe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEXHMaX pabOThI
1 curnan TOTOB CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeXo/ie B PEXKUM
F5 2-e pese “T'oToBHOCTB”
2 cenrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeEXO/Ie B PEXKUM
“Pabora”
CpabaTbIBaHME peJie MPOUCXOJUT P MepPeXo/jie B PEXKUM
3 curHaa ABAPUS | ,
ABapus’
OnpepenisieT ycioBUe cpabaThiBaHUs 3-T0 NPOrpaMMUPYEMOro peJse
3HayeHHe Hagnuchb [TosicheHue
0 OTKJIIOYEHO PeJie HeaKTMBHO BO BCEX PEXHMaX pabOThI
CpabaThIBaHME peJie MPOUCXOJUT P MepPeXo/jie B PEXKUM
1 curHan 'OTOB | ,
Fé6 3-e pesie ['oToBHOCTB'
2 cnrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“Pabora”
3 cnrtan ABAPUS CpabaTbIBaHME peJie MPOUCXOJUT IPHU MePeXo/ie B PEXKUM
“ABapus”
OnpenesisieT MeTO/, pETYJIMPOBaHMs BBIXOJHOT'0 HANPsXKEHHUs
3HayeHHe Hagnuchb [TosicneHue
F7 MEeTO/, per. = v
0 ¢da3oBbIN @®a30BbIi METO/, pETYJIMPOBAHUS
1 Np.NepPUoS, MeTo/ pery/iupoBaHus NPONYyCKOM NMEPUO/IOB
3azaeTcs XxapaKTep Harpy3Ku — akTUBHAsl MJIM aKTUBHO-UHAYKTHUBHAsI.
3HayeHHe Hagnuchb [TosicHeHue
0 aKTHBHas AkTtuBHas Harpy3ska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH]lyeTCsl HCNOJIb30BaTh
JUIsl Harpy3ku ¢ cos ¢u<0,8 nmpu pazoBom ympaBieHUHU(
F7=0) w g Harpysku, I[OJKJKYEHHOH 4Yepes
TpaHchopMaTop, 0OpH yOpaBJeHUHU MPONyCKOM
nepuojgoB( F7=1)
3a/laeT mapaMeTphl AJ1 UHJUKAIMU B paboyeM pekuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUN U MOIITHOCTEN 1Mo da3am
1 [LU WHuKalusi TOKOB U HaNpsi>KkeHUH no ¢paszam
F9 T 2 I,P WHaukalus TOKOB M MOIIHOCTeM no ¢azam
3 U, P WHuKkalnusi Hanpsi>keHU 1 MollfHOCTel 1o ¢aszam
4 I WHuKaus TOKOB 1o ¢asaM
5 U WHuKanys HanpsihKeHUH o pasam
6 P WHauKanus MOUHOCTEHN 1Mo ¢pasaM
dyuknuu F11-F24 peiictBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)
F11 IABH. IVCK BpeMs mnJ1IaBHOTO BbIXOJ|A HANpsKeHUS HaA 3a/laHHbIA ypoBeHb. /lManma3oH 3HauYeHUU
-1y ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
F12 UIABH. BBIKI BpeMs nJIaBHOTO CHW)XXEHUSI HANpPsSPKEHUs A0 MUHUMAJbHOTO 3HaveHUs. JluamasoH
) " | 3HaueHu#t dpyHkuuu ot 0 10 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUs] BbIXOJAHBIX HANPSKEeHUSI U MOIIHOCTU B 3aBUCHUMOCTHU OT
F14 | per. pennunna yIpaBJsdpInero curHaia(mpu yCJOBHUM, 4YTO HaNpsKeHHe CeTHU CHHYCOWJAJIBbHO, a

Harpyska JIMHelHa)

3HauyeHue

Hagnuce

| [TosicHeHHEe
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0 U BbixogHOE HampshDKeHHe MOpsIMO  NIPONOPIIMOHAIBHO
CUTHAJIy yIpaBJIeHus

1 p BbIX0o/iHasi MOIIHOCTb NMPSIMO MPONOPLHOHATBHO CUTHATY
ynpaBJIeHUs

MuHHMa/IbHOE 3HaYeHHWe CUTHaJIa 3aZaHus B %. /luana3oH 3HavyeHUH ¢yHKUMHU oT 0% 1m0

F15 | mwia.npesen 100%, Ho He 60Jiee 3HaYeHUs dyHKUMU F16. JluckpeTHocTh 0,5%

MakcuMasibHOe 3HayeHHe cUrHasa 3a/jlaHus B %. /luanazoH 3HaueHuit pyHkuuu ot 0% no

F16 | sepx.mpesen 100%, HO He MeHee 3HaYeHus1 ¢yHKkuuH F15. luckpetrHoctb 0,5%

YHpaBIIeHI/Ie TOKOM HArpy3KH. (DYHKI_[I/IH BKJIIOYAE€T UJIK OTKJIFOYAET PEXKHUM OrpaHUYICHUA
TOKa HUJIN CTa6I/IJII/ISaI_II/II/I TOKa.

3HayeHHe Hagnuch [TosicHeHue
0 OTKJL PexxuMbl OrpaHUYeHHUs UK CTa6UIM3AIMU OTKIYEHbI
1 orpanndeHue | | BKJIIOYEH peXKuM OrpaHUYeHUs TOKa
F17 yIIp. TOKOM
2 Crabususanus | | BkoyeH peXuM CTabU/IM3aluy TOKa
3 Orpanuyenue U | Bk/lo4eH pexxUM OrpaHAYeHNs1 HANpsSKeHUs
4 Crabunuzanus U | BkiatoueH pexXUM CTabWUIU3alMU HAaNpsiXKeHUs
5 orpaHuyeHue P | Bk/iloueH pexXUM orpaHUYeHUsI MOLHOCTHU
6 Crabunuzanusa P | BkyoueH pexxuM cTabuarM3alii MOIMIHOCTH
OmpesensseT MHUHHUMa/JbHOE 3HAauyeHHEe HaNpshHKeHUs Ha Harpyske B pexuMme
F19 H. npegen U CTabWIM3alUK HanpshKeHWs. 3HayeHWe OQYHKIUMA He MOXeT NPEeBBbICUTh 3HaYeHHe
¢yHkuuu F20
OmnpepesisieT MaKCUMaJIbHOE 3HAUYEHUE HANPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
F20 B. npegen U HanpsDKEeHUs] WM CTAaOWJIM3alMU HampspKeHUs. 3HauyeHWe QYHKIUM He MOXKET ObIThb

MeHbllle 3Ha4yeHUus: GyHKnuu F19

Onpe,qumeT MHWHUMAJ/IbHOE€ 3HAa4Y€HHE TOKAd B HATPY3Ke B peKHUMe CTa6I/IJII/I3aU,I/II/I TOKa.

k21 H.nipejen | 3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F22

OnpejnesnsieT MakCMMaJibHOe 3HAaYeHWE TOKAa B Harpy3kKe B peXHMe OrpaHUYeHUs TOKa
F22 B. npeze | WJIM CTAaOUJIM3alM1 TOKA. 3HaUYeHWe PYHKLHUU He MOXKET MPEBbICHTh HOMUHAJIbHBIA TOK
perysiiTopa U He MOXKET ObITh MeHbllle 3HaYeHUs yHKIuu F21

Onpe,qumeT MWHUMAJIbHOE€ 3HAa4Y€HHE MOIIHOCTU B HAarpy3ke B peXHMe CTa6I/IJII/IBaL[I/II/I

k23 H.mpeaes P MOIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEBbICUTh 3HaYeHUe yHKuu F24

OnpegenseT MakCMMa/JbHOe 3HauYeHHe MOLIHOCTH B HAarpyske B peXXMMe OrpaHUYeHHUsd
F24 B. ipesena P MOILHOCTH WJIM CTabWJM3AaLUU MOILHOCTHU. 3HaueHUe QYHKLHUHU MOXKeT ObITh MeHblle
3HayeHUs QyHKUMU F23

®yuknuu F26-F28 nelicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynkuus F7=1)

OnpepnensieT BpeMsi OJIHOTO I[MKJIA peryaupoBaHus. [luana3oH 3HaueHUH QyHKnuu ot 1

F26 [UKJIL. peT. 210 25 cek c maroM 1 cek

MuHHMa/IbHOE 3HaYeHHWe CUTHaJIa 3aZaHus B %. /luana3oH 3HayeHUH ¢yHKUMHU oT 0% 1m0

K27 | wmmwxHnpenen 100%, Ho He 60oJiee 3HaYeHus dyHkuuuU F28. luckpetHocThb 0,5%

MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no

k28 BEpX-IpeAes 100%, Ho He MeHee 3Ha4YeHus1 dyHKuH F27. luckpetrHoctb 0,5%

OHpe,Z[EJIHeT MHUHHMaJIbHOE€ 3HAYE€HHWE€ MOLUIHOCTHU B HAT'PY3KE B pEXHUME CTa6I/IJ'II/I3a]_U/II/I

k29 H. mpefen P MOIHOCTH. 3HaueHHe QYHKIUU He MOXKET NPEeBbICUTh 3HaueHue ¢yHkiuu F30

OnpejnesniieT MakCMMasibHOe 3HauYeHHWe MOIIHOCTHU B Harpy3ke B peXXHMe OrpaHUYeHHUs
F30 B. penen P MOIIIHOCTH WJIM CTaGUJIM3al[MM MOIIHOCTU. 3HAYeHHe QYHKIUU MOXKET ObIThb MeHbIlle
3HaYeHUs GyHKIuu F29

(DYHKLII/IH BKJIFOYAE€T HUJIKM OTKJIIOYA€T TECTUPOBAHHWE HA HAJINYHNE HAlPY3KHU U BHYTPEHHEE
KOPOTKO€ 3dMblKaHHE THPUCTOPOB

KOHTPOJIb

Fo1 Harp 3HayeHUe Hagnuch [TosicheHue
) 0 BKJIIOUEHA 3anuTa BKJIO4YeHa
1 OTKJIOYEeHa 3almyTa OTK/IKYEHa
@OyHKIUSA BKJIKYAET WK OTKIKYAeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
F92 | koHTpoJsb a3 | 3HayeHue | Hapnuch [losicHeHue
0 BKJIIOYEHA 3amuTa BKJKYeHa
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1 | OTKJIFOYEHA | 3amuTa OTK/IYeHa
@DyHKIMS BKJIOYAET WU OTKJIIOYAET 3al[UTY OT HECUMMETPUHM TOKOB Harpy3ku
3HayeHHe Hagnuch [TosicheHue
0 15% 3amuTa cpabaThIBaeT NMPU HECUMMETPHHU TOKOB Ha 15%
3amuTa
F93 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 25%
HECHUM.
2 35% 3amuTa cpabaThIBaeT NMPHU HECUMMETPHHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 50%
4 OTKJIDYeHa 3almuTa OTK/IYEeHa
3anuch B IaMsATh 3aBOJICKUX HAaCTpoeK( 3Ha4eHUH 10 yMOJIYaHUIO)
3HavyeHUe Hagnuceh ITosicHeHue
0 HeT 3HaueHUs Bcex MpOTpaMMUpPyeMbIXx GYHKIOUH He
U3MeHseTCs
Bce nporpaMMHUpyeMble byHKIUU NPUHUMAIOT
3aBOJICKME 3HAYEHMUs1. ITH 3HAYEHHUs] PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3HayeHHue 3HayeHHe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHOM
F98 | 3aBoj. HacTp. F4 1 F21 0
F5 2 F22 [HOM
1 Ja F6 3 F23 0
F7 0 F24 PaomMm
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHOoM
F14 0 F91 0
F15 0% F92 0
F16 100% F93 0

8. UHAMKanua JaHHBIX Ha JUCILIEee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

1-a cTpoka Koj yHKIMMU U ee COKpallleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBanue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHUe QYHKIMU U KPAaTKOe NMOsSICHEHHU e

1-51 cTpoka BesiMunHa 3a/iatoliero curyaJsa

2-1 CTpOKa OTOOpaKaloTCs TapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TeMmnepaTypa paauaTopa, Hanpumep, [a=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
PaboTa Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OToGpakaeMble Ha JAuCIlJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM VIJIy MOSIBUTCS HaAnuch “®”, 9yTo o3HayaeT UKCALHIO
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TOJIBKO

TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaThCs
BbIOpaHHBIA mnapaMeTp. YToObl OTMEHUTb (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omn6xu 1 ee HazBaHHe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

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

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanuce Ha IlosicHeHue
WHJMKaTope
Harpyska He noAK/04YeHa UM KOPOTKOe 3aMblKaHHWE BHYTPU TUPUCTOPA.
Bo3moKHas npuYnHa JenicTBUs
Harpy3ska He mnojk/wuYeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOJKJ/II0UeHA HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyiieHre KOHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU Heo6XOAUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
ol HeT Harpy3KH Ui 3a4YUCTUTb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSAHYTh
O6pbIB MpPOBOJIOB, 06pPbIB BHYTpPH | [IpoBEpPUTH 11€JI0CTHOCTH NMPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTHL”  THPUCTOP npu
TUPUCTOpPA OTKJ/IDYEHHOM HaNpsh>KeHUU CeTH.
Ecnu Tupucrop “sBoHuTca’ -
YCTPOMCTBO HEUCIPABHO
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
YcTpoHCTBO He 0OHAPYKMBAET HANPSDKEHHE CETH
Bo3mo:KkHasi npuYnHa JenicTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUH
. N0/IaHO HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsKeHHeE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJNIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Ow3 Hannpt;(:ggnﬂ' onpenensetrcsd 3HaueHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Cton”
Temnepatypa ox/axzawulero paguaropa gocrurJa 80 C.
Bo3MoxHasA npu4MHaA JdencTtBus
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
Owd neperpes! 3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
PerynsTop pasMemieH B IJI0OXO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryjaTtop B Jipyroe  MecCTo,
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MPUMEHUTh BHENTHUHN 06/1yB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Harpysxa He TIOoAKJ/IDYEHa HJIH
IMNOAKJIDYEHA HEBEPHO

Y6eauTbCs B IPpaBUJIBHOM
NO/KJII0YEHUH HarpysKu

HapyiieHne KoHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeIHEHHHA,; TPpU HeO6X0ﬂI/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ COEANHEHUA

ow6 HeCUMMeTpHus HOATAHYTh
TOKOB! O6pbIB NPOBOJOB, 06PLIB BHYTPH | [IpoBepUTD LieJI0CTHOCTH NPOBO/ 0B
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
CunbHBIN auc6ananc | [loMmepUTh CONPOTHUBIIEHUSA
CONPOTHUBJIEHUH HarpysKu Harpysox
CunbHBIN fucbasiaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHsS HEUCIIPaBHOCTb OTKJIIOYUTD 3aLUTY UM OTIPABUTD
B PEMOHT
KopoTkoe 3ambikaHMe Ha BbIxoZie | [Ip0O3BOHUTB BBIXOJ, perynsaTopa Ha
peryzasaTopa Ha/Inure MexX$pa3HOro KOpOTKOIro
3aMblKaHHUA U 3aMbIKaHUs Ha 3eMJII0
CivwikoM  6GoJibliMe  MYCKOBBbIE | YBeJMYbTe BpeMs IIJIaBHOIO MYCKa,
Om?7 Koporkoe TOKHU YMEHBIINTE BBIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHss1 HEUCIIPABHOCTb OTnpaBUTH B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BbIXOJAHOE
npeBbIIIaeT HOMMHAJBHBIM TOK | HallpshKeHHUe PeryJsaTopa;
ow10 Meperpyaka peryzasaTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOI'O BpEMEHHU

TOKA; YBEJIUYUTH COMIPOTUBJIEHHE
Harpy3Ku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

PeryJsisiTop He BOoCHpUHUMaeT KoMaHAy “PaboTa”

Bo3MmoxHag npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eauThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6oTa”

HeBepHo 3amporpaMMHpoBaHa
¢yuknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yInpaBJeHUsI WJIA HUX HeBEpHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

MMOAKJ/IDYEHH e

1eney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HeucnpaBHOCTb  KHOMOK  wiH | OTIpaBUTh B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHCIPAaBHOCTh

Het omn6ok

PeryasaTop nepexoiuT B

peXUM

“PaboTa”, curHan ynpaBJieHUs
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NPUCYTCTBYET U HW3MEHAETCA, Harpy3ka IOJKJ/IIOY€Hd, HO Ha BbIXOZe

HalpAXeHHd HET

Bo3MmoxHag npuYMHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHag npuYrHa

JeiicTBusa

He nmnopmaHo BcmoMoraTeJibHOE
nutanue 220 B

BkrounTh aBTOMAaT QF1,
NpPOBEPUTH HaJW4Me HaNpsKeHUs
220 B Ha koHTakTax aBTomMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTkJ4YeHue”

OTXaTb KHOIKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy paboTe peryjdaTop TMepUOAWYECKH “3aBHcCaeT’, JaHHble Ha
WH/JIUKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/ibl YIpaBJIeHHUs
BOCHIPUHHMAIOTCS C 3aM03/]JaHUEM UJIM HEBEPHO

Bo3MoxHasA npu4YMHaA JdencTBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMpPOBAJIOB B
nepuoJUiecKu B HEM BO3HUKAKOT | BCNOMOraTeJbHOM HanpsH>KeHUU.
NpOBaJibl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JUHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaTos)

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

[Ipy mojavye HampspKEHHWs HA PEryJsTOp Ha Harpy3ke HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “Pa6oTa” He M0o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MoXkHas NpUIUuHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HemepHoe MOJIKJIF0UEHUE
Harpy3kKu

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOPAa MPOU3BOJUTCSA HE pexke OJHOr0 pasa B
1IeCTb MecsLleB U BK/IIOYaeT B ceb:

A) KOHTPOJIb KpenJleHUs 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 kaxbli1 peryJiiTop HAaHOCATCH:

A) Ha3BaHUe peryasaTopa;

B) o603HaueHuMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
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[') cTeneHb 3alUTHI KOPIYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ AepeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEHUE

13.1 PerynsATop XpaHHWTb B 3aKpBITBIX IOMELIEHUSX B KapTOHHBIX KOpPOOKax WJIH
JlepeBAHHBIX AIMKaX [IPU C1eAYIOLUX YCI0BUAX:

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

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

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

13.2 PerysnsaTop B ynakoBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3JyXa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

14 KoMNJIEKTHOCTb

TPM-3-C-3T oo e e e e e e 1wt
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1wt
| E=T0d 1 (0] s PP PR TRPR 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 lF'apaHTHiiHbIE 06513aTE/JIbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

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

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS N0 aipecy, YKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpunoxenue b 'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Tab6siuna b1 F'abapyuTHBIE U IPUCOEAUHUTEbHBIE pPa3MepPhI, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-3T-40 360 | 390 | 414 | 560 525 | 174 | Boatwel M8 16
TPM-3-C-3T-80 360 | 390 | 414 | 560 525 | 174 | Boatel M8 18
TPM-3-C-3T-125 480 | 516 | 546 | 720 680 | 194 | Boatet M10 24
TPM-3-C-3T-160 480 | 516 | 546 | 720 680 | 194 | Boater M10 26
TPM-3-C-3T-200 560 | 602 | 638 | 840 790 | 194 | Boatet M12 33
TPM-3-C-3T-250 560 | 602 | 638 | 840 790 | 194 | Boatet M12 36
TPM-3-C-3T-315 760 | 802 | 838 | 1000 | 950 | 222 | Boatbet M12 48
TPM-3-C-3T-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatbet M12 50
TPM-3-C-3T-500 760 | 802 | 838 | 1000 | 950 | 222 | Boatrbet M12 55
TPM-3-C-3T-630 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 60
TPM-3-C-3T-800 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 64
TPM-3-C-3T-1000* | 760 | 802 | 838 | 1300 | 1250 | 282 | boatbet M12 75
TPM-3-C-3T-1250* | 760 | 802 | 838 | 1300 | 1250 | 282 | boatbet M12 85
TPM-3-C-3T-1600 HanosibHbI# mkad 1600x800x400 120

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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