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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, HMeHyeMoro jajee 1o Tekcry “TPM-3-C-IIWJ210-H”, “peryagrtop” wuau
“ycTpoiicTBo”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K pery/iaTopy nNoJKJr4aeTcs o cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

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.

1.7 Bcrpoennbin [IU/l-perysndarop 1no3BoJiseT HEeNOoCpeCTBEHHO  YIpaBJATH
TeMIlepaTypoH, TEMIIOM HarpeBa M OXJaXJAeHHUS O0O0beKTa IyTeM BO3JeWCTBUA Ha

3



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

yOpaBJIAOLMN BXOJ, peryasaTopa.

[IU/l-perysiaTop MOXeT yNpaBJaATbCAd MECTHO C IaHeJ U

yIpaBJieHUs WU yJlaJleHHO 1o npoTokoJy ModBus.

1.8 PerysiaTop UMeeT ULIMPOKUU KOMILJIEKC 3alUT U aBTOJUATHOCTUKH, 00ecreyrnBatoLIUX
HaJle)kHoe PYHKLIMOHMPOBaHUe YCTPONCTBA U CBOeBpeMeHHOe MHPOpMUPOBaHUE NTOTPeOUTE N
0 BO3HUKAIOIIMX HEUCIIPABHOCTAX U UX YIIPeXJeHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tabsule 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-C-1TW/210-H

KosinuectBo ¢as 3
CeTtb 198-242 B, 342/418 B, 50Ty
YnpaBsaeHue pazamu CoBMeCcTHOe

CxeMa NoJKJIKOYEHUs] HAarPY3KHU

“3Be3za“ c paboyer HEUTpaAJbIO

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJ/IKOYATEJIA

Het

Hanuyre KHONKY aBapUKWHOTO OTKJIIOYEHHUS

Ja

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUO0B

BcrnoMoraresibHOe MUTaHUE /11 CUCTEMBI
ynpaBJieHUs

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

Peryaupytouiydii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN
nepeMeHHbIN Pe3UCTOpP, BHEILIHUH
nepeMeHHbIN pe3uCTOop, KHOMKU MaHe U
ynpaBJieHHUsl

Bxopz ynpaBsieHusi / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA / 91 OM

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

0..25 cexk

Nupaukanuda

Kupako-kpucrasindyecku MHAUKATOp 32-
CUMBOJIbHBIH, 2 CBETOAMO/A

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMmmupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,

“T'oToBHOCTB”
Tun [IU/]-perynsaTopa TPM210-1111.UP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJsiTopa

Ynpassienue [IU/l-peryaaropom

KHonkaMu c i1jeBo aHe/id Npu60poOB WU
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM
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3auuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NYCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTpPOHHadA
0OPBIB UJIU NTOBPEXKAEeHHE HAarpy3KH)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYyIOLIeEe [=1,5Ia-10 cek, I=1,25 11 - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTHYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbIBaHUS 3aIUTHI OT KOPOTKOT'O [>= 3l

3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)

TouHOCTB cTabUIU3aALUU IEWCTBYIOIIUX
CpeAHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpspkenue u Tok - 2% UH, [H
MOIIHOCTD - 4% PH

Bpems cTabuin3alnuu TOKa, HANPsSXKeHUs WU

MOLIHOCTH NIPU CKa4YKe Halps»KeHUs CeTH WU 2..3 cex
Harpy3ku Ha 10% B pexxuMe cTabU/IM3aL U
CTeneHb 3alUILLEHHOCTH P41
OxnaskeHHe [IpuHy iU TE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTH/ISITOpA 50000 yacosB
TeMnepaTypa oKpyKarwlleu cpeabl 0.40C

OTHoOcHUTe/bHAs BJAXXHOCThb BO3a4yXa

0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)

N3ongauus

2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
yOPaBJASIOUUMHA LeNsIMH

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok a3kcmiyaTayuu

He menee 10 JsieT

['apaHTHUsa

12 Mecs1eB

[ paboThl peryasTopa Heob6XO0AHWMO

/iBa HanpsbkeHUs. OJHO HanpspkeHUe depes

TUPHUCTOPbI KOMMYTHUPYETCA HAa HAIPY3Ky — OHO HAa3bIBA€TCA CHUJIOBLIM HAIIpAXXE€HHUEM; Apyroe

HallpAXX€HHe HCIOoJIb3yeTCAd OJid IIHUTAaHUA

CUCTEMBbI yIpaBJ€EHHUA - OHO HA3bIBA€TCA

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

2.2 PeryniaTop npeJiHa3HavyeH JJis 9KCIJIyaTalluy B CJeYOUIUX YCA0BUSIX:

A) 3akpbITble B3pbIBO6€30MacCHble TOMellleHHs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

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

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 60Jsiee 90 % 6e3 KOHAeHCcaluU

BJIaru;

') atmMmocdepHoe gaBieHue oT 84 no 106,7 klla;
) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEUHBIX JIydel U APYrUX UCTOYHUMKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHYTpeHHee YCTPOUCTBO.

BHelHU# BUA peryJisiTopa fnpeacTaB/ieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpH mikada pasMenanTcs:

A) TupuctopHbie MoayaH( 3 LITYKH);

B) paguaTop oxsaxJeHus;

B) miaThkl cucTeMbl ypaBJieHUs;

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIEN CETH;

) knemMHas kosoaka XT2 paa moakiatodeHuss HeWTpanu, XT3 - [ NOAKJIHOYEHUS
Harpysku;

E) aBTOMaTuuyeckui Bbika4aTeab QF1;

2K) maTtuyuku Toka ( 3 WITYKH)

3) BEHTUJISATOPHI OXJIaXKeHUs

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kauecTBe pery/jupymoLiero 3jeMeHTa B yCTPOMCTBE UCNOJIb3YIOTCS TPU TUPUCTOPHBIX
MOAYJISL, KaXAbld U3 KOTOPBIX COAEPKHUT IO JBa THPUCTOPA, COEJUHEHHBIX MO BCTPEYHO-
napaJijielbHOM cxeMe. Ha JiMLieBOM naHe/ M pa3MellleHbl 3J1eMeHThl UHAMKALUU U yIpaBJeHusl.
BHemHue mnpoBoja W Kabeaud [AJs MOJK/IOYEHUS HANpsHKEHUs CETH, HAarpy3kKd W Lienei
ynpaBJeHUs BBOAATCA B LIKad € HWXXHeH CTOpoHbl. llenmu ynpaByieHUs M CUTHa/IM3aLUU
NOAKJIIOYAIOTCA K KJIeMMHUKaM X1 1 X4 cOOTBeTCTBEHHO Ha IJIaTe yNpaBJeHus.



"3Bezna InekTpoHuka” www.zvezda-el.ru

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

HNHAWKATOP

OTobpaxaeT
IpPOrpaMMHUpPYyeEMBIX YCTABOK

TeKyllyde JlaHHble, peXUM pabOThl, 3HAYeHUS

[lepeMeHHBIN pe3UCTOP

“YupaBsienue”

YnpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM pexXuMe

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

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” /I yMeHbllIeHUs 3Ha4YeHUs IPOrpaMMHUPYEMOM BeJIMYUHBI

KHomnka “ABapuiiHoe

OTKJIIOYeHue”

ﬂ.ﬂﬂ HeMeOJIEHHOT O
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYalHUH.

CHATHUA BBIXOJHOI'O HAIPpAXEHHUA IPHU

3.4 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabjuie 3.3.
KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suia 3.3 HasHayeHHe KjieMM KJIeMMHBIX KOJIOZOK

Ne HasHayeHue
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 N s coelMHEHUS C HEUTPAJIbIo

XT2 2(3) N sl coeIMHEHMs C HEUTPasibio

XT3 1 LA 51 coefiHEHUS C HArPY3KOU

XT3 2 LB Jlnsi coefiHEHMs C HArpy3KoH

XT3 3 LC Jlnsi coefHEHMS C HArPY3KOH

X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

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

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

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui aJis aHAJIOTOBOT0 CUTHAJIa YIIpaBJleHUs

X1 6 Ay g moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopMasibHO-pa3OMKHYTBIA KOHTAKT 1-10
NpOrpaMMHUpPYEMOro peJse

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro

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

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

Harpyska mojk/io4aeTcss mo cxeme “3Be3zsa” ¢ paboyedl HEeWTpasbio B COOTBETCTBHUM CO
CXeMaMHU U3 NPUI0KeHHus A.

[Ipu coeuHEeHUHU 1O cxeMe “3Be3/a” ¢ paboyell HeNTpaJibl0 MaKCHMaJlbHble HaMpsKeHUs
Ha Harpy3o4yHbIX conpoTuBJeHUsaX Ra, Rb, Rc paBHbI ¢pa3HbIM HanpsikeHUAM TpexdasHoU ceTH(
HOMUHaJbHO 220 B).

IIpu BbIGOpe KaGesisi M LIMH CjJeAyeT y4ecTb, YTO NPH peryJiMpoBaHUU (pa3oBbIM
MeTO/J,0M, TOK B HEelTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0CO6eHHOCTh
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIo.

3.6 Boibop crnocoba nojja4y KoMaH/

KoMaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOH KoJioku 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 yHpaBJieHHSl OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.7 Bbi6op 3a/1a10111ero CUrHaJa
YnpaBisTb ypOBHEM BBIXOJHOTO HANpPSXKEHUA pEryasaTopa MOXHO MECTHO WJIHU

JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>” yBeJMYHMBAET 3HAUYEHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UCcTOpoM. HaxokJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYEHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOrO yIOpaBJeHUs B KayeCcTBe VIPAaBJAKIIUX CUTHAJIO0B MOTYT
NPUMEHSThCS:

A) ctaHzapTHbIM aHasoToBbIN curHai 0..10 B;

B) cTangapTHbIN aHasoroBbid curHad 0..20 MA;

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

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajlaHusl oTobpakaeTcs
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Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJIM3allMM TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

3.8 Hcnoab3oBaHUe GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJIKYEHHUS

[loBesieHue perysifTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTATEJNbHOTO HaNpsKeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJIw4YeHUss F3, ycTaHaB/MBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jibllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaTHhyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumeHenue pyHkuuu F3

3.9 Bri6bop QyHKIMI NPOrpaMMUPYEMBbIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yIpaBJeHUs BbiBeJleHbl KOHTAaKTbl —Tpex
nporpaMMupyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBINOJHATh GYHKIUIO CUTHAIM3aTOpa C/eAYI0IHUX COObITH:

A) Perynsatop HaxoAuTcs B pexkuMe “['0TOBHOCTB”;

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus’.

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

10
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3.10 Bri6op crocob6a peryJrupoBaHus

BbIx0o/lHOe HalpsKeHUe PeryyisiTopa MOXKeT PeryJaupoBaThcs ABYMs criocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HUXe. Bbri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZilHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHU 3aJlepXKKHU

oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM Criocobe peryaupoBaHUs

JlocToMHCTBa MeToa:

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

B) noAxoAUT A1l peryJupoBaHus TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHS
SIPKOCTH CBeYeHHd JIaMIl HaKa/IMBaHUS;

B) no3BoJisieT yMEHBUIUTD MyCKOBBIE TOKU;

HepocraTku MeToja:

A) BHOCUT rapMOHHYeCKHe UCKaXKeHUs HalIpSKEeHUs CeTH;

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

Pa6ouuii nuks npu ¢pa3zoBoM peryJIMpoBaHUM NPe/CTaB/eH HUXKE Ha PUCYHKe 3.4:

A UBbix
100%
Max —m — — — — — —
Min — —  — — 1 —_——
-
0 -
Tryck TexHONOrM4YECKMIA LMK Teblkn
1M0M% - — —
Cwrnan 3agaHusa
T
0 -
Komanga “"Pabota”
-
0 i

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

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

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

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

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

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

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

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsixenue, U MoiHocTs, P

CUTHAJI
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 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

PeoIX, % | 1 4 19 116 ]25[36|49 6481|100 |10|20]30 40 |50]60]70]|80]|90]100

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

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

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

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

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

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET

12
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TOYHO OTPaHHWYMBATh IMYCKOBble TOKM HAa YpPOBHE He 0O0Jibllle HOMHUHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA M OTKJIIOYAeTCs IporpaMMUpoBaHUeM ycTaBkU F17, a BeJMYMHA MaKCHUMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxyM cTabUAM3aUU TOKA

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

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

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

3.11.7 PexxyM cTabUIM3allMy HANPSXKEHUS

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

3.11.8 PexxyM orpaHUYeHUs MOLHOCTHU

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

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

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

MouHOCTb, BblZiesisieMasl B Harpy3kKe, peryJiMpyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HaMNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbl TUPUCTOPbL. PopMa BBIXOJHOTO
HanpsKeHUs NMpUBeJieHa Ha pUcyHKe 3.5

LA T
AL

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NPU peryJIMpoBaHUM METO/I0M IIPOIyCKa epruo/0B

JlocTonHCTBA MeTo/a:

A) He BHOCUT rapMOHHUYECKHE UCKaKEHHUS B CETh;

B) HeT nmoTpebJieHUs peaKTHBHOM MOILLIHOCTH, cOS ¢ = 1 ( IpU aKTUBHOM XapakKTepe
HarpyskHu).

HepocraTku meToa:

A) He NOAXOAWUT JJis peryJyMpoOBaHUs TeMIlepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS APKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHAyeTCsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOsIBJIeHME CKAuKOB HaNpsKeHMs, 0OyC/JI0BJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢psnkep-apPekrT);

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

HpI/I HUCIIOJIb30OBAHUHW 3TOIr0 MeETOJAa MOIIHOCTBL, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpOoNopIlMoHaJbHa BEJIMUMHE CUTHAJIA 3aJaHUS.
Pa6ouyuii [UKJ IpeACTaBJEH HUXKe Ha pUCyHKe 3.6:
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PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

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

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

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

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

3.12.2 HuKHYe ¥ BepxXHUe npeJeJbl peryJupoBaHud
HuxHUM 1 BepxHUU Mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHhe 3HAYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJMpoBaHUM MeTOJOM IPOIyCKa IepUOJOB OCYLIeCTBJIAETCSA
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).

JlMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.
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3.12.3 PexX”M orpaHM4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BBIXOZHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
dyHKUMA BK/IOYAETCS MyTeM NMpucBoeHUs GyHKUUM F17 3HayeHUs paBHOro 5, a BeJIMYMHA
MaKCUMaJIbHOM MOIIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.12.4 PexxyM cTabUaM3aI[MU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTAaOUJIM3ALMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOOGBI MOAJAEPKUBATb MOLIHOCTb B Harpy3ke Ha 3aJlaHHOM ypoBHe. TOYHOCTb
CcTabuIM3an i MOLHOCTHU — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisTopa, BpeMs CTabuau3anuu
IIpU CKayKe CETeBOr0 HamnpsKeHUsA WIM Harpysku Ha 10% - 2.3 cex. CurHan 3agaHud
oToOpakaeTcs B KuJoBaTTax, HanpuMmep P3 = 10,0 kBt. ®yHKUUsA BK/IIOYAETCS MNyTEM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMaJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.13 Boi60op THIA HArPY30K

Perysatop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM HWJIM aKTHBHO-
MHAYKTUBHOU. Bbi60Op ocylecTBsieTcsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

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

- npu ¢paszoBoM cniocobe ynpasseHus( F7=0) peryaaTop caBuraet MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJbHO MOMEHTA Iepexo/ia 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3MPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTUBHYI Harpysky. PekoMeHJyeTcsi yCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/KJIIOUEHUH HarpysKH ¢ Ko3dPuureHToM MolHoCcTH MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XO[y, 3JIeEKTPOABUraTe U U T.N. Ec/Iu ke Harpy3ka — akTUBHasi, HO OJKJ/II0UeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TAaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), noaToMy BbIGOp pekMMa aKTUBHO-UHAYKTHBHON HarpysKu He
TpebyeTcsl.

- NIpPU peryJUpoBaHUM MNponyckoM IepuoAoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YyCTaHaBJMBaTb B CJydyae [OAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJsA [0 IOJIHOIO CeTeBOro, IMocJje 4ero yxke COOCTBEHHO U
HAayMHaeTCcs peryJMpoBaHHMe NPOINYCKOM MEepHOJ0B. 3a CcyeT IJIABHOrO CTapTa YAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHUYMBaHUsl TpaHCcOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsXKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.14 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsI paBHOro 1, Bce moJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJICKUeE 3HaYeHUsI PYHKLIUH.

3.15 3amuThI

B perysisiTope peasiMi30BaHbl CIeAYIOIIHE BUbI 3aIIUT:

A) 3amMTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOpPA ABJSETCS 3JIEKTPOHHAs. JJIEKTPOHHas
3al[UTa peau3yeTcs MyTeM ObICTPOH 06Pa6OTKH MUKPOIPOLIECCOPOM CUTHAJIOB, MOCTYMALIHUX
OT JaTYUKOB TOKa. [Ipy NpeBbIlIEeHUM MITHOBEHHOI'0 TOKa 3Ha4eHHs 3*IHOM MPOUCXOJUT CHATHE
YIPaBJASIOUMX HUMIYJbCOB C THPUCTOPOB, a Ha JAMCIVIEE OTOGPAXKaeTCs COOTBETCTBYHOIIEE
COOOIIeHHE.
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B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /Il  COXpPAHEHWUSs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU [JUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMMHa/IbHOE 3HAaueHHe TOoKa peryJsTopa. MuUKpompoleccop HenpepblBHO H3MepsieT TOKH
Harpy3Ky U HaKalJIMBAaeT 3HaYeHHe BPpeMsI-TOKOBOI'0 MHTerpaja U CPaBHHUBAET €ro C YCTABKOH,
IpY NMpPEBBIIIEHUN KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Jucnee coobluieHue. PaboTa perysissiTopa 6JI0KMpyeTcs: Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexojuT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

[leperpy3o4yHasi cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecrneYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcs MHUKpolpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKOTCS
BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUM BbIXOJAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITb BKJIOYEHA WJIMU OTKJIHYEHa MyTeM NporpaMMmupoBaHus ¢yHKuuu FI3( cMm. myHKT 7).
3amuTa cpabaThIBaeT MPU BHIMOJHEHUH CIeAYIOIIUX YCIOBUM:

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

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/M4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% wau
50%( B 3aBUCHUMOCTHU OT 3HaueHUs GyHKUMU F93) B TeyeHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 06yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3Ke,
HanpuMep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3Kd U TEeCTUPOBAHHE THPUCTOPOB HAa BHYTpPeHHee
KOPOTKO€ 3aMblKaHUEe OCYILEeCTBJSETCS CUCTEMOM ymnpaBJjieHUs B pexuMme “[OTOBHOCTb’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJII0UEHA
nyTeM nporpaMMupoBaHus GyHKUUU F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISIETCSA 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydyae OTCYTCTBHUS OJHOU WJIM HECKOJbKUX $a3 WM B Cjlydae HX
“cnunaHuna”. 3almyUTa MOXeT ObITh BKJIYEHA WM OTKJIOYeHa MyTeM NpOorpaMMHUPOBaHUSA
¢yukiuu FO92( cMm. nyHKT 7).

3.16 Hactpoiiku

B perysisiTope npeycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruy miaTel TPM-ZVEL A5. W3HavasbHO Ha
npeAnpUsATUUA U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMIJIUTyZe okoJsio 3*[H, rae
[H - HOMHWHa/JIBHBIUN TOK pery/aaTopa. B 3ToMm ke JieBOM BepxHeM YIJy IJIaTbl UMEKTCA [iBe
KOHTpoJibHble Touku “K3”. HampsbkeHue, uaMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejessieT
yCTaBKy cpabaTbiBaHUs 3auuThl o0 K3. O6bIUHO 3TO HanpshKeHUe cocTaBJisgeT okoJsio 2 B. [Ipu
HeOOXOJUMOCTU YBEJUYUTh 4YYBCTBUTEJbHOCTb CpabaThIBaHUS HYXXHO 3TO HalpshKeHue
YMEHBIIUTb, [IJI1 Yero roJIOBKy PeryJIMpoOBOYHOro pe3uctopa R3 Hy»KHO moBopauyuBaTh NIPOTHUB
4acoBOW CTpeJiKe, AJis1 3arpy6JieHuss — HAo60poT HampspkeHue ycTaBkd K3 yBeqU4uTh U
NIOBOpa4YMUBaTh roJI0BKY R3 1o 4acoBou cTpeJike.

[IlpyHuMas pelieHue 0 HEOOXOJUMOCTHM U3MEHEHUs] HACTPOMKU 3alllUThl OT KOPOTKOTO
3aMbIKaHUS, c/le/lyeT IPUHUMATh BO BHUMaHUe:

- IPYU HaNpsDKEHUeE YCTaBKU Bhllle 2,5 B 3amydTa MoXKeT ObITh NOJIHOCThIO BhIBEJleHA U He
cpabaThIBaTh BOOOIILE;
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- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOILEM TOKE,
M3MEepEeHHOM KJlelllaMy, MeHblleM 4YeM [H. JTO He 00s3aTeJibHO TOBOPUT O HeNpaBUJbHOU
3aBOJICKOM HACTpoOMKe 3al[dThl, MOTOMY 4YTO 3al[dTa CpabaTbIBaeT IO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO Yallle TOBOPUT O TOM, YTO BEJUKO
aMIIMTYAHOe 3HaYeHHe TokKa( MUukK-pakTop). [lonbITKa 3arpyorUTh UM MOJHOCTbIO OTK/IIOYUTh
3amuTy OoT K3 MOXKeT NmpuBeCTHM K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHU JIONMYCKAKOT
HEKOTOpOe TMpejJieJibHOe 3HaueHHWe MTHOBEHHOr0 TOKa, a 3aBOJCKas HaCTpoMlka Kak pas
npejycMaTpUBaeT cpabaThiBaHUE 3AIUTHI AJis HeIPeBbIIIEHHUs 3TOTO MpeebHO-A0yCTUMOT0
3HaYeHHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCIJIaTHOM FapaHTUHHOM
006CTY>KUBaHUU.

b) IlokaszaHus JaTYMKOB TOKa. B ciydae, eciu TOKH, HU3MepeHHble (AKTHYECKH,
pacxoAsATcs € JaHHBIMH, 0TOGpaXkaeMbIMU Ha JUCILIee, MOXKHO IPOU3BECTH UX MOACTPOUKY. [li1s
NO/JICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIYKAaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy maaTel TPM-ZVEL AS. Pesuctop R35 oTBeuaer 3a
NOKa3aHMs AaT4YMKa Toka 1o ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsA 0 HEOOXOJUMOCTH HACTPOWMKM NMOKAa3aHUM JATYUKOB TOKA ClaefyeT
MMeTb B BUAy cJllefiytolive GaKTOophbI:

- JAQTYMKA TOKAa MMeKT HEKOTOPYK Ha4ya/JbHYI0 30HY HEYYBCTBUTEJIBHOCTH W
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HeJOCTOBEPHbI WJIM BOOOIle HyJeBbIMH, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIK HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- U1 HW3MepeHHWd TOKa HYXXHO HCIOJIb30BaThb KJelld, CIOCOOHble UW3MepATh
CpelHeKBaJ[paTUYHOe 3HaYeHHe ToKa. Ha Takux kJjemax goJnkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuyHoe 3HaueHue). Kiemu, He usMmepsoumue TRUE RMS, MoxHO
MCII0JIb30BAaTh TOJIbKO IPHU CUHYCOWJAJbHOM TOKe, a IPU HECHUHYCOMJAJIBbHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO NIPOU3BOJUTH IIPU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaATopa;

- HeBepHas HACTpOMKa MOXeT NMPUBECTU K HEKOPPEKTHOMY CpabaThbIBaHHIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBAaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE WJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOA peryadropa IO IpUYMHEe HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, W3TOTOBUTeJb HMeeT INpaBO OTKas3aTb B 0OeClJIaTHOM TrapaHTUHHOM
006CIY>KMBaHUU.

B) [IlokasaHus HampshKeHUs Ha JUCIUIeE MOXHO B HeOOJIbLIUX  Mpejesax
NOJIKOPPEKTHUPOBATh C MOMOUIbl0 pe3ucTopoB R7-R9 Ha HmxkHed nsate TPM-ZVEL A6. R7
oTBeyaeT 3a NokasaHus HanpsbkeHuss Ua, R8 - Ub, R9 - Uc cooTBeTcTBeHHO. ['0JI0OBKU
pPEryJIMpOBOYHbIX PE3UCTOPOB [AOCTYNHbI C NpaBOM CTOPOHbI IaThl. [lpu u3MepeHUmn
HanpshKeHUs1 Heo6X0JUMO UCIO0JIb30BaTh MPUGOP, CIOCOOHBINA U3MEPSTh CpeJHEKBaZpaTUYHOE
3HayeHUe HamnpsbkeHus. Ha Takux mpubopax gosmkHa 6biThb Haanucb TRUE RMS( uctuHHOE
cpeiHeKBaJ[paTUYHOe 3HaueHue). [Ipubop, He uaMmepswie TRUE RMS, MoXkHO MCII0/1b30BaTh
TOJIBKO MpPH CHUHYCOWJAJbHOM HaNpsHKEHWH, a NPU HECUHYCOUJA/JbHOM TOKe TaKhe KJellu
MOTYT JaTh MOTPelHOCTh u3Mepenus o 50%. PekoMeHayeTcs UCMOJb30BaTh Kjaeld GUPMBbI
"Fluke” nnu “Appa”.

18



"3Bezna InekTpoHuka” www.zvezda-el.ru

[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJleHUus

3.17 Wcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHEe”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yIpo30M XKM3HU NepCcoHasia UK NopYeld UMYLeCTBa.

KHomnka uMeeT PpUKCALUIO CBOETO MOJIOXKEHHS.

[Ipy HaXKaTUX 3TOM KHOMKHU pa3pblBaeTcs Liellb BCIOMOTATeJbHOTO MUTAHHUS, NPU 3TOM
IJIaThl YIIpaBJeHUs1 06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUsl HA TAPUCTOPHI HE MOAA0TCS.

3.18 Ucnosnb3osanue [TU/I-peryadaropa

s ynpaBJieHUs1 TAPUCTOPHBIM peryasTopoM ot [IU/[-perysisiTopa Heo6X0A4KMMO BbIOpATh
curHas ynpaJieHus 4..20 MA, a1 yero npucBouTh QyHK UM F2 3HaueHue 4.

BHyTpu mkada npousBesieHO YaCTUYHOE pACK/IYeHHe lieledl NUTaHWUA U yNpaBJeHUs
[IU/I-perynaTopa corjacHO cxeMe, pUBEeJEeHHOM B NpuJoxeHUU b. JlaT4uk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasiTopa noTpebrTesb pack/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpOe BXOJUT B KOMIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “IIpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTallUM 3JIEKTPOYCTAHOBOK
noTpebuTesei».

4.2 Jlna paboTbl perysasaTopa HCIOJIb3yeTCd ONacHoe [JJif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NIPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOX0AUMO OTKJ/IOYUTh PETYJIATOP U NOJAK/II04YaeMble yCTPOKUCTBA OT CETH.

4.3 He ponyckaeTcd nomnaZlaHue BJard Ha KOHTAKTbl KJIEMMHUKOB U BHYTPEHHIOI0 4acThb
mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETyJsATOPAa B arpeCcCUBHBIX Cpejax C CoZJep:KaHHeM B
aTMocdepe KUCJIOT, Lie104el, Macesa U T. 1.

4.4 TlopxkarodeHHUe, peryJMpoBKa UM TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIEelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Tlpum osKclyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COO6JI0[aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNen».

4.6 Jlns1 3a1UThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PETYASTOP JOJXKEH ObITh 3a3€MJIEH.

4.7 PerynsiTop He MOXeT ObITh UCIOJb30BaH KAaK Pa3beJMHUTEJb I[eNU UJIU U30JHpYIolee
YCTPOUCTBO.
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4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX0AUMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

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

4.10 PaboTra peryJssiTopa CONpPOBOXKJAeTCs BbljaeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peI0TBpalleHUs oXKapa Heo6X0UMO:

A) ycTaHaBJIWBATh PETYJASTOP Ha HETOPIOYYIO TOBEPXHOCTh;

B) HefoMmycTUMO yCTaHABJUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaxX U MeCTax C
BBICOKOU TeMIlepaTypor OKpPYKalolllel cpesibl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD PETYJISATOP Ha LUTAaTHOE MeCTO U Ha/leXKHO 3aKpPeNnUTh ero.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeuyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

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

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, AJs 4Yero pPeKOMEeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTh UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IeUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOXKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMEeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BT;
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be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJieJlaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHOU paboTe peryJsTopa.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled NUTaHUA W yNpaBJeHHd,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) mnojaTh HanpskeHHe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada JOo/KHBI KPaTKOBPEMEHHO 3aropeThCs U MOracHyTh, Ha Auciyee B TedyeHUe 10 cekyH[,
JI0/KHA 0TOGPa3UThbCA HAANWCh TEKyIled MOoJesd perysasiTopa U BKJIIOYAITCS BEHTH/ISATOPHI
oxJNaxJaeHud. Jlajsee Ha Juclyee 0TOOPAa3UTbCA HaANWChb ‘['OTOBHOCTBH” M TeKyllee 3HAaYeHUe
CUTHaJjia 3ajaHusi( HanmpspKeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJsiTOp HMeeT HaCTPOMKU: IMojavya KomaHJbl “Pabora”
OCYIL[eCTBJIAETCS MECTHO TYMGJIepOM C JIML€eBOM NaHeJH, BbIXOJHO€e HaNpsiXKeHHe peryJInupyeTcs
$a30BbIM METO/IOM, CHUTHAJ 33JlaHHs MO0JAeTCsl BCTPOEHHBIM MEpeMEHHBIM PE3UCTOPOM.
[lepeBenute Tym6siep “Pabora” B mosoxeHue “Bka” M NpOKpyTUTE pPYy4YKYy HNEepEMEHHOTO
pe3nucTopa OT OJJHOIO KpalHero moOJIOXKEHUs [0 Apyroro. Yb6eauTecb NpPU 3TOM, YTO Ha
NO/KJIIOUeHHOM Harpy3ke( JlamMmax HaKaJWBaHHUs) U3MEHSETCS HalpshKeHHe B Ipejesax OT
HYJISl 10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe W NPOCMOTP 3HAYEeHUN YCTAaBOK OCYIEeCTBJAAETCA B peXHUMe
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynip.

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

7.2 Bb160p PyHKIUH.
Haxxumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpaTKOBpPEMEHHO HaXXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HapuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu xe BblOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

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

Ta6sinna 7.1 [lporpaMmupyeMblie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpEe
dyuknuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXXKHMOB
Onpenensier cnoco6 ynpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JIUCTAHIIMOHHO
3HayeHHe Hagnucek [TosicHeHuMe
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyMOJIep “ » PN
TyMOJepa “PaboTa” B mosiokeHue “Bri
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJIaThl yipaBJeHUs]
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHbBIM HaNPs?)KEHHUEM
3HavyeHHe Hagnucek IlosicHeHue
CurHas 3ajaHUs] U3MEHSETCS] HAXKAaTHeM KHOMOK “>” U
0 KHOIIKU = ‘n
HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS [OBOPOTOM PYYKH
nepeMeHHOr0 Pe3uCcTOopa, pa3MelleHHOr0 Ha JINIEBOU
1 BCTP.pe3UCTOP naHeJsu. [TosioxkeHuUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHHUMaJbHOUW BeJIMYMHE 33/laHus, NoJIoKeHue “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHUSL.
CurHas 3a/laHus NOJIAeTCs BHELIHUM HanpspkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3ailaHud nojiaeTcsd TOKOM ynpanJjieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl MOJAETCS BHELUIHUM IepeMeHHbIM
5 BHEII. PE3UCTOP | PE3UCTOPOM. PekomeHyeMoe 3HauyeHue
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
OnpejiesiieT MOBeJleHHE PETYJIATOPA TMOC/Ae MPONAKU HANPSPKeHUs CUJIOBOW CeTU WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHUe Hagnuch IlosicHeHue
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HaIpshPKeHWEe CKAayKoOM BO3BpallaeTcsd Ha
F3 aBT.BKJI. 0 BKJIFOYEHO NpEeXXHUU ypOBEHb.
Eciv mpoBan HampspkeHus Juauicsad 0GoJsiee 2 cek -
IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUEHHE.
Eciv mpoBan HanpspkeHUs JJIMJICS MeHee 2 CeK -
1 OTKJIIOYEHO BBIXOJIHOE HAIpsKEHWE CKAayKOM BO3BpallaeTcsd Ha

IpPEeXHUH YPOBEHBD.
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Eciv npoBan HampspkeHUs JJWicad 6osiee 2 cek —
aBTOMAaTHYECKHU Iepe3anyCcK He MPOUCXOAHUT; YTOObI
nepedTH B pexXuM “PaboTa” HYXHO NOAaThb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”

OnpenesisieT ycoBYe cpabaThIBaHKSA 1-ro MPOrpaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEXOe B PEIKUM
1 curHana 'OTOB |, P ” P p A P PEXoAe B p
F4 1-e pene ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEXOe B PEIKUM
2 curnan PABOTA | /P323TH peJie ip /T DK TIEPEXOAE B P
Pa6oTa
CpabaTbIBaHUeE peJie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curHai ABAPUA | P ” p p A p PexoAe B p
ABapus
OnpenesisieT ycjoBYe cpabaThIBaHUSA 2-T'0 MPOrPaMMUPYEMOr0 peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
1 curHaa 'OTOB |, P ” p p A p PexoAe B p
F5 2-e pene ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEXOe B PEIKUM
2 curnan PABOTA | ,/P323TH peJie ip /T [IPH TIEPEXOAE B P
Pa6oTa
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curnan ABAPUA | P . peelip AT P IEPEXOAE B P
ABapus
OnpenesisieT ycjoBYe cpabaThIBaHUSA 3-T'0 MPOrPaMMUPYEMOr0 peJie
3HavyeHHe Hagnuch IlosicHeHue
0 OTKJIIOYEHO PeJsie HeaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
1 curHaa 'OTOB | P ” p p A p PexoAe B p
Fé6 3-e pesne ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0e B PEIKUM
2 curHaia PABOTA | ., P " P p A P PEXoAe B p
Pa6oTa
CpabaTbIBaHUE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curnan ABAPUA | P . peelip AT NP IEPEXOAE B P
ABapus
OnpefesisieT MeTO/J, peryJIMPOBaHHUs BBIXOJHOTO HaNPSXKEH U
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > "
0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS
1 np.nepuoz, MeTo/ peryJinpoBaHusi IPONYCKOM NEPUOJIOB
3a/laeTcsi XapaKTep Harpy3Ky — akTUBHAs WM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos u >0,9)
F8 HarpysKa 1 AKTUBHO-UHJ,. | aKTHUBHO-UHJYKTUBHas. PekoMeHAyeTCs HCIO0JIb30BaThb
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu g Harpysku, I[OJKJKYEHHOH 4Yepes
TpaHchopMaTop, MNpH yIpaBJeHUH NPONYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHUKALMU B paboyeM pexuMe
0 LLUP WHuKalnusi TOKOB, HANPSKEHUN U MOIIIHOCTeN o dazam
1 [,U WHuKanusa TOKOB M HaNPsKeHUH 1o ¢paszam
’ >
2 I, P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
F9 WHIUKaLUS ” "
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEH 1o ¢paszam
4 I Wuukanusi TOKoB 1o ¢paszam
5 §) Wuukanus HanpsikeHUM no dpasam
6 P WHauKanusa MoIHOCTeH 1Mo ¢pasam
dyukuuu F11-F24 paeiicTByoT npu ¢azoBoM MeToje peryaupoBanus( yuknusa F7=0)
F11 | MJIaBH. MYCK | BpeMs mJlaBHOrO BbIXOJla HAaNpsDKEHWS Ha 3aJlaHHbIA ypoBeHb. /lManmas3oH 3HayeHUH
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¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F12

IIJIaBH. BbBIKJIL.

BpeMsi MJIaBHOTO CHIKEHHUSl HANpsDKEHUs [0 MHUHHMMa/IbHOTO 3HauyeHMs. /luama3oH
3HayeHud PyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F14

OnpepensieT 3aKOH U3MEHEHHS BBIXOJHBIX HANPSXKeHUs] U MOLIHOCTH B 3aBUCUMOCTH OT
yNPaBJAKILEro CUrHada(pyu YCJAOBHMH, 4YTO HaNpspKeHUWe CeTH CHHYCOMWJA/IbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnucob [TosicHeHue

per. BeJIN4Y1uHa

BbixofHOE HampsiKeHWEe MPSIMO
CUTHaJy yIpaBJEeHHUs

0 U MpONIOpHOHUOHAJIBHO

BbIX0/jHast MOIIHOCTb NPSAMO NPONOPLHOHAJbHO CUTHALY
ynpaBJieHUsI

1 P

F15

HWXKH.IIpegeJ

MuHMMa/bHOE 3HaUYeHWe CUrHaJja 3a/ilanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% g0
100%, HO He 6osiee 3HaYeHus1 yHKIUU F16. luckpetHoctb 0,5%

F16

BEPX. pefiest

MakcuMasnbHOe 3HaueHHe CurHaja 3aZanus B %. /luanasoH 3Ha4yeHud ¢yHknuu ot 0% 10
100%, Ho He MeHee 3HaueHusa ¢yHkuuu F15. luckpetHocTs 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

[TosicHeHMe

0

OTKIJI.

PexxuMbl OT'paHHUYE€HHUA UJIHN CTa6I/IJ'II/I3aI_[I/II/I OTKJIOYEHDBI

orpaHuyeHue |

BkutoueH PEXHUM OrpaHUYCHHUA TOKA

yIIp. TOKOM

Crabuausanuda |

BrutoyeH peXum CTa6I/IJII/133L[I/II/I TOKa

OrpaHuyenue U

BxutoueH PEXHUM OrpPaHUYECHUA HAIPAXKEHUA

Crabuusanusa U

BrutoueH PEXHUM CTa6I/IJII/I33LII/II/I HalpA>KeHHA

G WIN |-

orpaHudeHue P

BruitoyeH PEXHUM OIrPAHUYCHHNA MOIIHOCTH

6

Ctabuausanusa P

BkutoyeH pPEXHUM CTa6I/IJII/ISaLII/II/I MOIIHOCTH

F19

H. npepena U

OnpezensieT MHHUMaJIbHOE
CTabUIM3aLUU HaNpPsHKEHHs.
¢yHknuu F20

3Ha4Y€HHWe  HalpAXeHHd Ha Harpy3ke B pexunme
3HaueHUe (l)yHKLlI/II/I HEe MOXEeT IMPEeBbICUTb 3HAYE€HHUE

F20

B. npefen U

OnpegenseT MakCMMa/IbHOe 3Ha4YeHMe HANPSHKeHUs Ha Harpy3Ke B peXXuMe OrpaHU4eHUs
HalnpsDPKeHUs] WM CTabUIM3alyMU HanpshkeHUs. 3HauyeHUe QYHKLUM He MOKET ObIThb
MeHbllle 3HayeHus ¢yHKuuu F19

F21

H. npege |

OmnpefensieT MUHUMaJbHOE 3HaYeHWE TOKA B HAarpy3ke B peXHUMe CTabOW/IH3alU{ TOKa.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaUYeHUue GyHKunu F22

F22

B. mpefe |

OnpejnesnsieT MakCMMaJibHOe 3HAaYeHWE TOKAa B Harpy3kKe B peXHMe OrpaHUYeHUs TOKa
WJIK CTaOWJIM3aIlMU TOKA. 3HaUYeHUe PYHKIMU He MOXKET MPEeBbICUTb HOMUHAJbHBIA TOK
peryisiTopa U He MOXKeT ObITh MeHbllle 3HaYeHust QyHKuuu F21

F23

H. npegea P

OnpezensieT MUHMMaJIbHOE 3HAaUeHHe MOLIHOCTU B Harpyske B peXUMMe CTabWIM3aLUu
MOIHOCTH. 3HaueHHe QYHKLUU He MOXKET NPEBbICUTh 3HauYeHUe yHkuuu F24

F24

B. npefen P

OnpejnesniieT MakCMMaJibHOe 3HauYeHHWe MOIIHOCTH B Harpy3ke B peXXHMe OrpaHUYeHHUs
MOIIIHOCTH WJIM CTaGUJIM3alMK MONIHOCTU. 3HAYeHHe QYHKIUU MOXKET ObITb MeHbIlle
3HaYeHUs GyHKIMU F23

dynkuuu F26-F28

JEeWCTBYIOT PH PeryJIMPOBaHUA METOA0M NMponycka nepuogoB( yHknus F7=1)

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

F26 WKJI. per.
I p no 25 cek c marom 1 cex
MuHuMabHOE 3HaYeHue CUrHaja 3aZaHus B %. /luana3oH 3HaueHui GpyHkuuu ot 0% 1o
F27 | HwxH.nmpenen 0 0
100%, HO He 6oJsiee 3HaYeHus1 yHKUU F28. luckpetHoctb 0,5%
MakcrMasibHOe 3HauYeHHue CUTHasla 3aJjaHus B %. /luanasoH sHaueHud GyHKLUM oT 0% 10
F28 Bepx.Ipejes o o
100%, Ho He MeHee 3HaueHUusa ¢yHkuuu F27. luckpetHocTb 0,5%
F29 H. mpesen P OmnpepesisieT MUHUMa/JIbHOE 3HaY€HHE MOUIHOCTH B Harpy3ke B peXUMe CTaOUJIU3aLUU
1P MOIIHOCTH. 3HayeHHe GYHKIIMY He MOXKET NPEBBICUTh 3HaueHue GyHkuuu F30
OmpesensieT MakCMMaJbHOe 3HaY€HUE MOLIHOCTH B Harpys3ke B peXUMe OrpaHH4YeHHUs
F30 B. ipejen P MOUIHOCTH WJM CTAabWUIM3AlMU MOLHOCTU. 3HaueHUe (YHKIUMU MOXET ObITh MeHbllle
3HavyeHus dyHkiuu F29
F91 KOHTPOJIb @yHKIMS BKIOYAET UM OTK/IIYAeT TECTUPOBAHUE HA HAJIMYME HAaTPY3KU U BHYTPEHHee
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Harp. KOPOTKOE 3aMblKaHUE TUPUCTOPOB
3HayeHHe Hagnuch [TosicHeHue
0 BKJIIOUEHA 3alyTa BKJAO4YeHa
1 OTKJIIOYEHA 3anuTa OTKJKYeHa
QOyHKIUSA BKJIKYAET WIH OTKIKYaeT KOHTPOJIb OTCYTCTBUS WM “cavnaHus paz”
3Havenue | Hagmnuchk IlosicHeHue
F92 | koHTpoJb das
0 BKJIIOYEHA 3alyTa BKJAKYeHa
1 OTKJII0YeHa 3alnuTa OTKJI4YeHa
@yHKIMA BKJAKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HavyeHHe Hagnuch [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 15%
F93 3amuTa 1 25 % 3anuTa cpabaThIBAaeT NMPU HECUMMETPHUU TOKOB Ha 25%
HECHUM.
2 35% 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBAaeT NMPU HECUMMETPUHU TOKOB Ha 50%
4 OTKJIIOYEHA 3anyTa OTKJKYeHa
3anuch B MaMsATh 3aBOJCKUX HAaCTPOoeK( 3HaYeHUH 110 YMOJTYaHHIO )
3HavyeHHe Hagnuce ITosicHeHue
0 HeT 3HaueHUs BceX NOporpaMMupyembix GYHKIUNA He
H3MEHSIeTCA
Bce nporpaMMupyeMble byHKIIUH NPUHUMAKT
3aBOJICKHE 3Ha4YeHHsl. JTU 3HAUYEeHHs PaBHbI:
OyHKIMA 3aBo/IcKOe OyHK1UsS 3aBo/icKOe
3HaYEeHHe 3HAYEeHHEe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBopg. HacTp. F4 1 F21 0
F5 2 F22 IHOM
1 Ja F6 3 F23 0
F7 0 F24 PHoM
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHOM
F14 0 FI1 0
F15 0% F92 0
F16 100% F93 0

8. Ucnnoib3oBaHMe BctpoeHHoro [IU/l-peryasTopa

Jnga ucnosib3oBaHUsa BcTpoeHHoro [IW/]-

peryasTopa [Js peryJUpoBaHUs TeMIlepaTyphbl

00beKTa HE0OXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTAaHOBUTbD

3HayeHue ¢yHKIUM F2, paBHoe 4. B 3Tom

c/ly4ae aHaJIOrOBbIM BbIXOAHOW curHaua [IU/I-

peryJiaTopa CTaHeT YIpPaBJAThb BbIXOAHBIM HanpsxeHueMm TPM.
Tax>ke He06X0AMMO NpPOU3BECTH KOHPuUrypupoBaHue [1U/]-peryiaTopa B COOTBETCTBUHU C

npuJaraeMol TeEXHUYEeCKOHN JJOKyMeHTallM€eH.

9. UHAMKaNMA AAaHHbIX HA AUCILJIee
B Tabsune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILJIeE JaHHbIE /1J1s1 BCEX PEKUMOB.

Pexxum

OTob6pakaeMble JlTaHHbIE

['OTOBHOCTB

1-s ctpoka Hagnuce “I'oToBHOCTB”
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2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a crpoka Kog ¢yHKIMM U ee cOKpalleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOE MOsiICHEHHE
1-4 cTpoka BesimumHa 3a/jal011ero CUruana
2-1 CTpoOKa OoTOOpaKaloTC MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM GyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

PaGoTa OToOpakaeMble Ha AUCIUIee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

10. Bo3MOXXHbIe HEUCIIPABHOCTH U CIIOCOGHI UX YCTPaHEHUA

Bo3Mo»KHble HEUCTIPABHOCTHU U CMIOCOOBI UX YCTPaHEHUs IpUBeeHbl B Tabrue 10.1

Ta6siuna 10.1 Bo3aMoKHbIe HEMCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N OmH6KH Haanuce Ha IlosicHeHUue
HHAUKATOpEe
Harpy3ska He noJiK/JIl0YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3mo:KHas npuYnHa JenicTBUs
Harpy3ska He mnojk/wuYeHa WM | Y6eAUTbCA B NpPaBUJIIbHOM
NOAKJ/IIYeHA HEBEPHO NOAKJIYEHUH HATPY3KHU
HapymieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE OBEPXHOCTH
owl HeT Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTBL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CEeTH.
Ecnu Tupucrtop “3sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCcTpoHCTBO He 0GHAPYKMBAET HAIPSDKEHHE CETH
Bo3moKHasi npuYnHa JenicTBUs
HanpsbkeHuwe Ha perynaTop He | Y6equTbcs B MOJKJTI0YEHUH
. N0/IaHO HanpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOAKIYEHHUS
C/IMIIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osbiie 190 B
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
om3 npoBas Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MUTAHUS
HanpshKeHus! CUCTEMBbl  yIpaBJeHWs WJM  T[POBaJ  CHJOBOTO  HaNpsKEHHUS
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JUINTEJLHOCThIO GoJiee 2-X CeKyH/. JlasibHelIlee MoBeJileHUe peryJsiTopa
onpenensercs 3HaueHueM ¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
aBTOMaTHU4YeCKH TnepedjerT B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je NHoAayu KOMaHZbI

“CTOH"

Temnepatypa ox/axzawlulero paguaropa gocrurJa 80 C.

Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOD | Y6e uThcs B HCNIPaBHOCTH
OXJIKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIU U Mycopa
w4 neperpesn!
PerynsTop pasMemieH B IJIOXO | Y6eAUTbCs, UYTO  TeMIlepaTypa
BEHTUJIMPYEMOM WM >KAapKOM | OKpY>KalolLlero BO3/yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryiatop B Jipyroe  MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Harpy3ska He mnojk/wuyeHa WM | Y6eAUTHCS B IPABHUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHU HATPY3KU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJIJMHEHUS ; IPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbIE COeJIJUHEHUS
owé HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LIEJI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN nucbananc | [loMmepyuTh cONpoOTUBIEHUS
CONPOTUBJIEHUM HarpysKH Harpysok
CunbHBIN ucbasadc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHSS HEUCIIPaBHOCTb OTK/II0YXTH 3alLUTY UJIHA OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHUe Ha BbixoJie | [I[pO3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUs Ha 3eMJIIO
CivmkoM  6oJibllIMEe  MYCKOBBIE | YBeJIMYbTE BpeMs MJIABHOTO MYyCKa,
Ow?7 Koporkoe TOKU YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYyeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOJAHOE
NpeBbIlIaeT HOMUHAJBHBIA TOK | HalpsKeHHe peryJsaTopa;
om10 Meperpyska peryJsTopa B TeyeHHUe | BKJIIUYUTD PEXXUM OrpaHUYeHUA

AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryysTop

[IpoBepUTH MOCTyIJIEHHE KOMaH/bl
pabGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yHkuusa F1 - BbIGOp cmoco6a

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1, npu He06XOAMMOCTH U3MEHUTh
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noJa4Yu KOMaH/ibl

€€ 3Ha4YEeHMue.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIKW PaBHO 0%

Bo3MoxHasA npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01IEero CUrHasIa

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

HeI/ICHpaBHOCTb KHOIIOK WJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerynsiTop mnepexoiUT B pPEXUM
NPUCYTCTBYET U U3MEHSETCs, Harp
Halps>KeHUsl HeT

“PaboTa”, curHan ymnpaBJieHUs
y3Ka IMOJK/IIYeHa, HO Ha BbIXOJE

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

BxirounTth aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKkTax aBToMaTa QF1

Haxxata  kHomka  “ABapuiiHoe
OTKJIIQUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUcCAaeT’, [IaHHble Ha

HHAWUKaTOope OOHOBJISIIOTCA HECBOe

BpEMEHHO, KOMdaH/bl YIIpaBJE€HHA

BOCIIPUHUMAKTCA C 3dl103JdHUEM WUJIM HEBEPHO

Bo3mo:KHasi npuYnHa JencTBUs
BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

[Ipy mojavye HampsKEHWS HA PEryJsTOpP HAa Harpy3Ke MNPUCYTCTBYET

HanpshKeHUe, X0Ts KoMaHaa “Pa6ora’
pexxuMe “'oToBHOCTB”

" He MoJaHa, peryjadTop HaXxo4UTCA B

Bo3MmoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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11. TexHu4ecKoe 06C/IyKUBaHUE

11.1 TexHUYecKoe OOCIY>XMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUsl peryasTopa

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

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryJaTopa

12.1 Ha kaxaplil peryiiTop HaHOCSTCS:
A) Ha3BaHUe peryasaTopa;
B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[') cTeneHb 3alIUTHI KOPIYCa;
/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.
13 YnakoBka 6/10Ka

13.1 YnakoBKa peryJiaiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY U/ iepeBAHHBIN ALIUK.
14 TpaHcnnopTHpOBaHMe U XpaHEeHUeE

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

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

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

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

14.2 PerysnsaTop B ynakOBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3yxa He 6osiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTHpoOBaHHWe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMTBCA B OTAllJIMBAEMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.

16 KoMIJIEKTHOCTD

TPM-3-C-TTUJ210-H ..o 1wt
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeeaerereeersnessreensnes 1wt
| =00 1 (0] s PP 1wt
KUTFOUH ...ttt et e e e s e 2 T

16 T'apaHTHiiHbIE 06513aTE/IbCTBA

16.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

29



"3Bezna InekTpoHuka” www.zvezda-el.ru

16.2 B ciay4yae BbIXOJA peryasaTopa U3 CTPOos B TedeHHWEe TapaHTUHMHOIO CpoOKa IMpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PEMOHT UJIU 3aMeHY.

16.3 F'apaHTHUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

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

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opysoBaHHe UM €r0 KOMILIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HAapyLIEeHUU
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUHUHBIM OCYLIEeCTBJISAETCA Ha NpeANpUATHU
WU3TrOTOBUTEJIA.

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUMHOTO PEMOHTA MPOAYKIIUU
MOXXHO 00pPaTUThCS N0 apecy, YKasaHHOMY calTe KOMIIaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Tab6sinna b1 F'abapuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM

HaumMmeHoBaHUe Al A2, A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-ITN/1210-H-40 360 | 390 | 414 | 560 | 525 | 174 | BoaTel M8 16
TPM-3-C-ITKU1210-H-80 360 | 390 | 414 | 560 | 525 | 174 | Boxate M8 18
TPM-3-C-ITKU210-H-125 480 | 516 | 546 | 720 | 680 | 194 | Boatbel M10 24
TPM-3-C-IIN/1210-H-160 480 | 516 | 546 | 720 | 680 | 194 | BoaTer M10 26
TPM-3-C-ITK210-H-200 560 | 602 | 638 | 840 | 790 | 194 | Boatel M12 33
TPM-3-C-ITKU1210-H-250 560 | 602 | 638 | 840 | 790 | 194 | Boatel M12 36
TPM-3-C-ITKWJ210-H-315 760 | 802 | 838 | 1000 | 950 | 222 | Bostbet M12 48
TPM-3-C-ITN/1210-H-400 760 | 802 | 838 | 1000 | 950 | 222 | Bostbet M12 50
TPM-3-C-ITKU1210-H-500 760 | 802 | 838 | 1000 | 950 | 222 | BoaTtel M12 55
TPM-3-C-IIN/1210-H-630 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 60
TPM-3-C-ITN/1210-H-800 760 | 802 | 838 | 1000 | 950 | 222 | Bostbet M12 64

TPM-3-C-ITKM/210-H-1000* 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbt M12 75
TPM-3-C-ITKU210-H-1250* 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbt M12 85

TPM-3-C-ITM/1210-H-1600

HanosibHbI# mkad 1600x800x400

* MOXeT ObITh U3roToBJIeH B mKady 1320x800x300 mm [P31

33




