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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, HMeHyeMoro Jaznee Mo Tekcry “TPM-3-C-IIUJ210-PT-A”, “peryasarop” 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/saTopy NoJKJI4YaeTcs M0 CXeMe “pa30MKHYThIN TPEYTOJbHUK .

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
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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 IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHUE XapaKTePUCTHUKU yCTPONCTBA NIPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepucTuku TPM-3-C-ITNJ1210-PT-A

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

CxeMa NoJKJIKOYEHUs] HAarPY3KHU

~ou

PAa30MKHYTBIN “TPeyroJibHUK”
Hasimyue BBOAHOI0 aBTOMaTH4Y€CKOI' 0 Jla
BBIKJIIOYaTeJ I
Hasimyne KHONKY aBapUUHOTO OTKJIOY€EeHUS Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcnoMmoraTesibHOe MUTaHHE AJ1d CUCTEMbI

198-242 B 50 I'y,

yIrpaBJieHUs
o 40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
HoMuHa/IbHBIM TOK Harpysku, A 1000
Peryavupyroumn 3jieMeHT Tupucrtop
Tun cucteMbl yripaBJjeHud MukpornpolueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

Bxopn ynpaBiieHusi / BXOZHOe CONIPOTHUBJIEHHUE

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

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupako-kpucraminyecku MHAUKATOp 32-
CUMBOJIBHBIH, 2 CBETOAMO/A

AOHOIIHI/ITGIIbeIe KOHTAKTBbI

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

“T'oToBHOCTB”
Tun [IU/]-perysigTopa TPM210-1I11.UP
KosinyectBo KaHas10B u3Mmepenus [U/]- 1

peryJsiTopa

Ynpassienue [IU/l-peryaaropom

KHonkamu c uLeBo# naHe i Npu60poB UK
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJIe

JJIeKTpOHHAad 3allUTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jat4yuk temnepatypsl 80 C

3aniuTa: noteps ¢a3bl UM “caunanue” gpas

JJIeKTPOHHAasd

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIeKTpOoHHas1, paboTaeT TOJIbKO Mepes MyCKOM
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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 YyCTPOHNCTBO.

BHemHu# BU/ pery/siTopa npejcTaBjieH 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.

BHyTpu 1mikada pa3MeniarTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) xnemmHuble kosioaku XT1-XT2 f/1s1 noAK/I0OYEeHUS LleNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikI0O4YaTea b QF2;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B KauyecTBe peryJiMpyollero sjeMeHTa B YCTPONUCTBE HCHOJIb3YIOTCS TPU TUPHUCTOPHBIX
MOJyJisl, KaXK/Jbli U3 KOTOPBIX COAEP>KUT MO JBa TUPUCTOPA, COEJUHEHHBbIX MO BCTPEYHO-
napaJjieJbHOM cxeMe. CHUJI0BOe HampshKeHUWE TMOAK/IIYAaeTcs K CBOOOJHBIM 3aKMMaM
aBToMaTHU4ecKoro BbikitodaTesas QF1. Ha sinieBoi nmaHeiu pasMellleHbl 3JIeMeHTbl HUHAWKAI[UU
Y ynpaBJ/ieHUs. BHellHWe npoBojAa U Kabesu AJid NOAK/IIOUYEHUSI HAaNPS»KeHUS CETH, HarPY3KU U
1erneu ynpasjieHUsl BBOASATCS B IIKad C HUXKHEN CTOPOHBI. llenu ynpaBJjieHUsI U CUTHAJIU3aLUU
NO/JKJIYAITCA K KJieMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJIaTe YIpaBJeHUs.
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3.2 PexXuMbI paboOThL

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

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

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

“PaboTa”

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

“ABapus”

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

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

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

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

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

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

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

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

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

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

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

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

KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 B ®a3a B jiy15 coeJUHEHUSI C HATPY3KOU

XT1 2 C ®a3za C as151 coeUHEHUS C HATPY3KOH

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

XT2 1 LA Beixoa A fJ1d coeiMHEHUs C HArPY3KOH

XT?2 2 LB Beixoa B a5 coeiuHeHUsI C HArpy3KOM

XT?2 3 LC Beixoa C 11 coeJUHEHMS C HATPY3KOHU

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

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

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

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

X1 5 AGND | O6mui AJis aHAJIOTOBOT0 CUTHaJIa YIpaBJeHUsl

X1 6 Ay g moa4y CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

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

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

3.5 CxeMa coeJMHeHUS HAarPy3KHU.

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

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

3.6 Boi6op crnoco6a nojja4y KoMaH/

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

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

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

3.7 Bb160p 3a/1at0111eT0 CUT'HaJIa

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

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

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

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KadyecTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSTHCS:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curHa 0..20 MA;

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

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

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

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

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

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

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

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

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

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus’.

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

3.10 Bri6op cnocob6a peryJrupoBaHus

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

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

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHUe Ipy $pa30BOM criocobe peryupoBaHus

JlocToMHCTBa MeToa:

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

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

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

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

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

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

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

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

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

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

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

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

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

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

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

3.11.5 PexxyM cTabUAM3aUU TOKA

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

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

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

3.11.7 PexxyM cTabUIM3allMy HANPSXKEHUS

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

3.11.8 PexxyM orpaHUYeHUs MOLHOCTHU

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

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

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

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

T
L

Linkn 1 Llnkn 2 Linkn 3

[

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

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHEe UCKAXKEHUS B CETh;

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

HepocraTku meToa:

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

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

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

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

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

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

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

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

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

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

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

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

3.12.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

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

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

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

3.12.4 PexKyM CTabUJIM3alMU MOIIIHOCTHU

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

3.13 Bbi60p THIA HArPY30K

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

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

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

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

3.14 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

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

3.15 3amuThl
B perysisiTope peajsi30BaHbI CjeAylolde BUbI 3aIUT:

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

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

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

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

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

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

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

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

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

3.16 Hactpouiku

B perysnsaTope npeycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

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

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

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

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

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

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

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

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

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

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

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

3.17 Wcnosib30BaHUE KHONKHU “ABaprilHOe OTKIOYeHHEe”

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

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUS.

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

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

3.18 Ucnosnb3oBanue [THU/[-peryadatopa

s ynpaBJieHUs1 TAPUCTOPHBIM peryasTopoM ot [IU/[-perysisiTopa Heo6X0AKMMO BbIOpATh
CUTHaJ ynpaBJieHus 4..20 MA, AJid yero npucBouTb QyHKI UK F2 3HaueHUe 4.

BHyTpu mkada npousBe[eHO YaCTUUYHOE paACK/JIIUYeHHUEe lienel MUTAHUS U yIpaBJeHUs
[TU/l-perysisTopa corjiacHO cxeMe, IPUBEJEeHHOW B NpuJoxeHUU b. JlaTyuMk TemmepaTyphsl U
nenu curHaausaunuu [[U/[-peryssiTopa noTpebUTeNb pACK/IOYaeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallUH, KOTOPOE BXOAUT B KOMILJIEKT IOCTABKH.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEOOX0IUMO OTKJIYUTD PETYJSATOP U NMOAK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcs MCNOJIb30BaHUE Pery/sATOpa B arpeCcCUBHBIX Cpejax C COJep)KaHHWeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 TloaxksrovyeHUe, PeryJupoBKa U TexXHUYecKoe OOCAy>KHBaHHEe peryJssiTopa [JA0JDKHbI

MMPpON3BOANUTBLCA TOJIBKO KBaJII/I(l)I/IL[I/IpOBaHHbIMI/I crnegruajruCTtaMy, H3y4YUBIUIMMHU HaACToOdAIllee
PYKOBOACTBO IT1O 3KCILJIyaTalluH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns 3a1UThI 06CAY>KHMBAIOILET0 IIepCOHA/Ia PEryAsTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT OBbITh UCIIOJb30BaH KAaK Pa3beJUHUTEJb €U UIH U30JIHpYlolee
YCTPOUCTBO.

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
nlepcoHaJjia UJiu 060py/l0BaHHUs, TO PEryasaTOp HEOOX0JUMO MOJK/IYaTh Yepe3 IpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXOZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOsI U IpeloTBpalleHHs NoXKapa He06X0AMMO:

A) ycTaHaBJIMBATh PEryJIATOP Ha HETOPIOYYI0 TIOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJAUBAaTh PETyJATOP B IJIOXO BEHTUJIMPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIEepPaTypoOr OKPY>Kalolllel cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 IepUMeTPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISITOP HA LITATHOE MECTO Y HA/I€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTBb PEryJSTOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 TlpoksaZpIBalOTCs IMHUM CBSI3H, NpeiHa3HAYE€HHble COeJUHEHUS C UTAIEeN CEThIO,
Harpy3KoH, yCTpoHCTBaMM ynpaBJieHHUs.

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

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

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero pPeKOMeHJyeTCd WX KOHIbl THIATeJbHO 3a4YUCTUTh U
00JIyAUTDH UJIK ONPECccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTyTe C
CUJIOBBIMHU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 IlogkioyeHrve BHEUIHUX Lened K YCTPOWCTBY  NPOU3BOJAUTCA IO CXeMaw,
npuBeeHHBIM B [IproxxeHuu A.
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5.6 [Ipu BbINOJIHEHMU MOHTAXXHBIX Pab0T HEOOXOAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbINIOJHUTD CJeAYIOlIMe NeUCTBUS:

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

be3 mnoAk/JH4YEeHHOW HArpy3kd HEBO3MOXXHO CJZieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUS W yNnpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsikeHUe Ha peryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe r
mkada [0/KHbI KPaTKOBPEMEHHO 3aropeThcsl M MOracHyTh, Ha Aucijee B TeueHue 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAIUCh TEKYIEeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee oTOO6pPasuUThCs HaANUCh ‘T'OTOBHOCTB” M TeKylllee 3HAaYeHHE
CUTHaJsa 3ajaHusi( HanpsbpKeHUs WM MOIIHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
pPeryJiiTop roToB K paboTe ¥ NporpaMMHUpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojavya KomaH/Jbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOU MaHeJH, BbIXO/HOE HaNpsiXKeHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHaJl 3a/JaHus MOJAeTCsl BCTPOEHHBIM MEPEMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHHe “Bka” M NPOKpyTUTE PYy4YKy IepeMeHHOTo
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
MO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MEHsSETCS HaNpsbKeHWe B mpejiesiax OT
HYJISI 10 TIOJIHOTO CETEBOTO.

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

[IporpaMMypoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”
7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIEeCTBISETCS Nepexo] OT

O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.
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BeibpaB ¢yHKIUIO,

3HaueHHe KOTOpoHW TpebyeTcad MNPOCMOTPeTb WJIW HW3MEHMUTb,

KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS

TeKyllee 3HaueHue QYHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlanee Ha UHJMKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylLled GYHKIUU U CTAHET BO3MOXKHbBIM

HaBUTaLUsA N0 QYHKIHUAM.

Ecnu ke BbIOpaHHOe 3HayeHUEe QYHKLUHK COXpPaHSATb He TpedyeTcsd,

HaXXMHUT€ KHOIIKY

“IIporp.” TeKCT BO BTOPOM CTPOKe MHAUKATOpPA MCYE3HET, a 3HaUeHHe QYHKLUK He COXPAHUTCS,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJs1 Yero OonsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HaYEHUS.

[IporpamMmupyeMble QYHKIIMU peryJiATopa lepedyuc/ieHsl B Tabaune 7.1.

Ta6snna 7.1 [IporpaMmMmupyeMblie GyHKIIUU

®yH- | Hapnucs Ha OnucaHue
Kiysi | MHAMKaTOpe
dyukinuu F1-F8 aABasi10TCA 061IMMM AJ151 BCEX PEXKHMOB
Onpenensier cnoco6 ynpaBJjeHUs: KoMaHJa “‘Pabora” mnopaeTca MeCTHO WU
JIUCTAHIIUOHHO
3HayeHHe Hagnucek [TosicHeHuMe
F1 croco6 ymp. Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
O TyM6]Iep o n “ ”
TyMOJepa “PaboTa” B mosiokeHue “Bka
KoMania “PaboTa” mojjaeTcs myTeM 3aMblKaHUS KJIeMM
1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKHU X1 nJ1aThl ypaBJieHUs]
OnpejiesisieT cUrHaJ1 yopaBJieHUs] BBIXOAHBIM HaNpPs)KeHHUEM
3HavyeHUe Hagnucek IlosicHeHue
CurHas 3ajaHUs] U3MEHSETCSl HAXKAaTHEeM KHOMOK “>” U
M<"
0 KHOIIKU ‘n
HaxkaTue “>” yBesIMYMBaeT BbIXO/[HOE HATIPSIXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS [OBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, pa3MellleHHOro Ha JIUIEeBOU
1 BCTP.pe3UCTOP naHeJsu. [TosioxkeHuUe “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . « »
MUHHMAaJIbHOU BeJIMYMHE 33/laHus, oJIoKeHHue “Makc
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpsbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKoM ynpaJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl MOJAETCS BHELIHUM IepeMeHHbBIM
5 BHEII. PE3UCTOP | PE3UCTOPOM. PekomeHyeMoe 3HauyeHHe
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
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OnpepensieT NoBeJleHUE PEryJsATOpa MNOC/Ae MPONaKU HANpPSHKEHUs] CHUJIOBOM CETH WU
BCIIOMOTraTeJIbHOT0 HanpsbKeHUs B pexxuMe “PaboTa”

3HayeHHe Hagnuchb [TosicHeHue
Eciu npoBan HampspkeHUs1 [JIWJCA MeHee 2 CeK -
BbIXOZIHOE HalpsDKEHHWE CKaykoM BoO3BpalllaeTcsd Ha

0 BKJIIOUEHO NpPEXHUU ypOBEHb.

Eciu mnpoBan HampspkeHUs Jinjics 6GoJsiee 2 cek -

F3 aBT.BKJIL NPOUCXOAUT aBTOMATHUYECKOE MOBTOPHOE BKJIIOUEHHE.
Eciu npoBan HampspkeHUs1 [JIWJCA MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEHME CKAavyKoM BO3BpallaeTcs Ha
NPEXHUU ypOBEHb.

1 OTKJIIOYEHO Ecsiu mnpoBan HamnpspKeHUs JJuicad 0Oojiee 2 CeK -
aBTOMaTUYECKHU Iepe3anyCcKk He MPOUCXOJIUT; YTOOBI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpenesisieT ycoBHe cpabaThIBaHUSA 1-ro MPpOrpaMMUPYeEMOro peJe
3HavyeHUe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJsie HEaKTUBHO BO BCEX PeXXUMaX pabOoThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM

1 curHaa 'OTOB | ,

F4 1-e pene ['oTOBHOCTB'

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

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU [ePeXO/Ie B PEXKUM
“ABapus”

OnpenesisieT ycoBHe cpabaThIBaHUSA 2-T'0 MPOrPaMMUPYEMOr0 peJie
3HavyeHHe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HeaKTHMBHO BO BCEX PEeXXHMaX pabOThI
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B PEXKUM

1 curHaa 'OTOB | ,

F5 2-e pese ['oToBHOCTD'

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

3 cnrtan ABAPUS CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“ABapus”

OnpepenisieT ycioBUe cpabaThiBaHUsA 3-T0 NPOrpaMMUPYEMOro peJse
3HavyeHUe Hagnuch IlosicHeHue

0 OTKJIIOYEHO PeJie HEaKTHUBHO BO BCEX PeXXMMaX pabOThI
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM

1 curHaa 'OTOB |, ,

Fé6 3-e pese ['oToBHOCTD'

2 cnrtan PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
“Pa6ora”

3 cnraan ABAPYS CpabaThIBaHME peJie MPOUCXOJUT IPHU MePeX0/Jie B PEXKUM
“ABapus”

OnpenenisieT MeTO/, peryJIMPOBaHMs BbIXOAHOT'0 HANPsSXKeHHUs
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > >

0 ¢dba3oBbIA @®a30BbIi METO/ PETYJIMPOBAHUS

1 Np.NePUOS, MeTo/ pery/iMpoBaHus NPONYyCKOM NMEPUO/IOB

3a/laeTcsi XapaKTep Harpy3Ky — akTUBHAs UM aKTUBHO-UHAYKTHUBHasl.
3HayeHHe Hagnuchb [TosicneHue

0 aKTHUBHas AkTuBHas Harpy3ska( cos ¢u >0,9)

F8 Harpyska 1 AKTUBHO-UHJ,. | aKTHUBHO-UHJAYKTHBHas. PekoMeHAyeTCs HCIO0JIb30BaThb

JUIsl Harpy3ku ¢ cos ¢u<0,8 nmpu pazoBom ympaBieHUH(
F7=0) wu s Harpysku, I[OJKJIYEHHOW 4Yepes
TpaHcpopMaTop, mpH yOpaBJeHUHd  MPOMYyCKOM

nepuogoB( F7=1)
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3ajlaeT mapaMeTphbl AJ1s UHUKALUU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIHOCTeN o dpazam
1 LU Wuukalusi TOKOB M HaNpsiXKeHUH no ¢aszam
F9 2 I,P WHauKanusa TOKOB M MOITHOCTEeH 1o ¢paszam
MHAHKANHA 3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEH 1o ¢paszam
4 I WHuKanus TOKOB 1o ¢aszaM
5 U Wuukanus HanpsikeHUuM no dpasam
6 P WHaukanus MouHocTel o gpasam
dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM meToje peryaupoBanus( ¢yuknusa F7=0)
BpeMsa msiaBHOTO BbIXOJA HANpsDPKeHHWS Ha 3aJlaHHbIA ypoBeHb. /lMana3oH 3Ha4YeHUH
F11 IJIaBH. MYCK
¢yHknuu oT 0 1o 25 cek ¢ marom 0,1 cek
BpeMs MNJIaBHOTO CHW)XEHUs HaNpPSDKEHUs1 [0 MUHHUMaJbHOTO 3HaueHus. /Jluama3oH
F12 IIJIaBH. BBIKJIL. .
3HayeHUd PyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OmnpefenisieT 3aKOH U3MEHEHUS BBIXOJHBIX HANPSAKEHUS U MOIIHOCTU B 3aBUCHUMOCTHU OT
yHpaBJSAKOIIEr0 CUrHaMa(Ipyd YCJIOBHH, 4YTO HANpsHKEHWE CETH CHUHYCOUJAAJIbHO, a
Harpyska JIMHelHa)
3HayeHHe Hagnucob [TosicHeHue
F14 | per. BenuuuHa
0 U BbIXo/lHOe HampspKeHUE MNpPsIMO HPONOPIHOHATBHO
CUTHaJIy yopaBJIeHUs
1 p Bbixo/iHas MOIHOCTb NPSAMO NPONOPLUOHAJBHO CUTHALY
ynpaBJieHUsI
MuHMMa/bHOe 3HauYeHWe cCUrHaJja 3a/jlanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% g0
F15 | HmwxH.Ipegen
100%, HO He 6osiee 3HayeHus1 yHKIUU F16. luckpetHoctb 0,5%
MakcrMasibHOe 3HauYeHHe CUTHasla 3aJjaHus B %. /luanasoH sHaueHud GyHKLHUM oT 0% 10
F16 Bepx. npeje
100%, Ho He MeHee 3HaueHus ¢yukuuu F15. luckpetHocTs 0,5%
YnpaBJieHUe TOKOM Harpysku. OyHKIUS BKJIIOYAET WA OTK/IOYAET PEXHUM OTPAaHUYEHUS
TOKa WJIM CTAaOMJIM3alluK TOKa.
3HavyeHUe Hagnuch ITosicHeHue
0 OTKJL PeXMMBbI OrpaHUYeHHUs UM CTA0UIN3AIMU OTKJII0YEHBI
1 orpannyeHue | | BKJIOYeH peXKuM OrpaHUYeHUs TOKa
F17 yIp. TOKOM
2 Ctrabunuzanus | | BkJaoyeH pexxuM cTabuan3alvu Toka
3 OrpaHuvyenue U | BkiroyeH pexxuM orpaHU4YeHHUs] HANPSHKEHUs
4 Crabususzanusa U | BkiaodeH pexXuM cTabuan3aliy HanpsiKeHust
5 orpaHuyeHue P | Bk/oueH peXyM orpaHUYeHUs1 MOLHOCTH
6 Crabusnzanusi P | BK/IlOUeH peXXUM CTabU/IM3al UK MOIHOCTH
OmpenesiieT MUHUMajJbHOE 3HAueHHEe HaNpsDKEHUs Ha Harpyske B pexume
F19 H.npefen U | cTabWiu3anuy HanpskeHUs. 3HavyeHHe OGYHKIUKA He MOXET IMpPEBbLICUTh 3HauYeHHe
¢yHknuu F20
OmnpepensieT MaKCUMaJIbHOE 3HaUYeHHE HaNPSHKEHUA Ha Harpy3Ke B peKMMe OrpaHU4YeHUs
F20 B. npegen U HanpsiKeHUs WM CTAaGUIM3allMU HanpskeHUs. 3HauyeHUe (PYHKIMUM He MOXKET ObITh
MeHbllle 3HayeHus ¢yHKuuu F19
F21 u. ipegen | OnpenensieT MUHUMaJbHOE 3HaYeHWE TOKA B HAarpy3ke B peXHUMe CTabW/IH3alud TOKa.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GyHKuuu F22
OmpezenisieT MakCMMaJlbHOe 3HayeHUe TOKa B Harpys3ke B peXXHMMe OTpaHUYeHHUs TOKa
F22 B. mpeje | WM CTAaOUJIM3aLUU TOKa. 3HaueHUe QYHKIUW He MOXKeT MPEeBbICUTh HOMUHANbHBIA TOK
peryJisiTopa U He MOXKeT ObITh MeHbIIIe 3HaueHus ¢yHKuuu F21
F23 H. npejgen P OnpenensieT MUHUMa/IbHOE 3HAYEHHE MOLIHOCTU B Harpyske B peXXHMe CTaOUIM3aLUU
MOIIHOCTH. 3HauyeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHUe pyHkunu F24
OmnpepesisieT MakCMMa/bHOe 3HAaUEHUE MOUIHOCTH B HAarpy3ke B peXuMe OrpaHUYeHUs
F24 B. ipejen P MOUIHOCTH WJM CTAaGWUIM3AlMU MOLHOCTU. 3HaueHUe (YHKIUMU MOXET ObITh MeHbllle
3HaYeHUs QyHKUMU F23

®yukuuu F26-F28 neiiCTBYIOT IpU peryJMpoBaHUusA METO0M nponycka nepuogoB( ynknus F7=1)
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OnpezensieT BpeMs OJHOrO LUKJA peryJupoBaHus. [Juana3oH 3HayeHUH YHKLUU OT 1

F26 HHICL. per. 1o 25 cek c marom 1 cex
MuHMMa/bHOe 3HaUYeHWe curHaJja 3a/ilanus B %. /luanasoH 3HayeHuil ¢pyHkuuu ot 0% a0
F27 | HwxH.mpenen
100%, HO He Gosiee 3HaYeHus1 yHKIUU F28. luckpetHoctb 0,5%
28 Bepx.Ipeen MakcuMasnibHOe 3HaYeHHe CUrHasa 3a4aHud B %. Jluanason 3HaueHud ¢yHkuuu ot 0% 10
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. luckpetHocTs 0,5%
OmnpenesisieT MUHUMa/JIbHOE 3HAaY€HHE MOUIHOCTH B Harpy3ke B peXXUMe CTaOUJIU3aLUU
F29 H. npepen P
MOUIHOCTH. 3HaueHUe QYHKIMY He MOXKET NPeBbICUTh 3HaYeHUe dyHkiuu F30
OmpesenisieT MakCMMaJbHOE 3HaY€HUE MOLIHOCTH B Harpyske B peXUMe OrpaHH4YeHHUs
F30 B. ipefen P MOIIHOCTH WJIM CTAaOWJIM3alMU MOIIHOCTU. 3HayeHHe QYHKIMU MOXKET ObITb MEHbIe
3HavyeHus oyHKiuu F29
@OyHKIMSA BK/IOYAET UK OTK/II0YaeT TECTUPOBAaHUE HAa HAJIMYKE HAaTPY3KU U BHYTPeHHee
KOPOTKO€ 3aMblKaHHe TUPUCTOPOB
F91 KOHTPOIH 3HadeHUe Hagnuce [TosicHeHuUe
Harp.
0 BKJIIOUEHA 3aniyTa BKJKYEHA
1 OTKJIIOYEHA 3aniyMTa OTKJKY€eHa
@yHKIMA BKJIKYAET UK OTKIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
F92 | komrtponb das 3Havenue | Hagmnucek [losicHeHue
0 BKJIIOUEHA 3aiuTa BKJIKYeHa
1 OTKJIIOUEHA 3amuTa OTKJIYeHa
@OyHKIMA BKJAKYAET UK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HayeHHe Hagnuch [TosicheHue
0 15% 3auuTa cpabaThIBAaeT NMPU HECUMMETPUHU TOKOB Ha 15%
3amuTa
F93 HECHM. 1 25% 3amuTa cpabaThIBaeT NMPHU HECUMMETPHHU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 50%
4 OTKJIIOYEHA 3aniyMTa OTKJKY€eHa
3anuch B MaMATh 3aBOJCKUX HACTPOeK( 3HaUeHUM 110 YMOJIYaHUIO )
3HavyeHHe Hagnuceh ITosicHeHue
0 HeT 3HaueHUs Bcex MpoOTpaMMUpyeMbIx GYHKIOUH He
HM3MeHsIeTCs
Bce nporpaMMupyemble byHKIIUU NPUHUMAKOT
3aBO/JICKHE 3HAYeHHUsl. ITH 3HAYEHUSI PABHBIL:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHUe 3Ha4YeHue
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBoj. 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 F91 0
F15 0% F92 0
Fl6 100% F93 0

25




"3Bezna InekTpoHuka” www.zvezda-el.ru

8. Ucnosib30BaHue BcrpoeHHoro IIU/l-peryasaropa
Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perysnaropa /A peryjadpoBaHUA TeMIlepaTypbl
06beKTa He0O6X0JMMO BbIOpATb CUTrHaJ ynpasieHHs 4.20 MA, JJd 4yero Hy»KHO yYCTaHOBUTb
3HayeHue ¢yHkHMU F2, paBHoe 4. B 3TOoM ciydae aHanoroBblil BbixoaHOW curHaa I[THU/-
peryJiaTopa CTaHeT yIpaBJATb BbIXOAHBIM HanpskeHueM TPM.
Tax>ke He06X0AMMO NpPOU3BECTH KOHPUrypupoBaHue [1U/l-peryaTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHU4YeCKOHU JJOKyMeHTalluex.

9. UHAMKanua JaHHBIX Ha JUCILIEee
B Ta6uiuiie 9.1 npuBeieHbl 0OTOOPa*kaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['0TOBHOCTBH 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

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

1-a crpoka Kog dyHKIMM U ee cOKpallleHHOe Ha3BaHHe, HallpUMep,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKILMHU U KPAaTKOe MOsiICHEHUE

1-g cTpoka BesimumHa 3a/jal011ero CUruazua

2-1 CTpoOKa OoTOOpaKaloTC MapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHkuuu F9 u Temnepatypa paguaTtopa, Hanpumep, la=45
A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OTob6pakaeMble Ha AuCIIee NMapaMeTpbl NepUOJUYEeCKH MEHSITCH.

PaboTa -
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUe

10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S
Bo3Mo>kHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHUs pUBeeHbl B Tabuue 10.1

Tab6siuna 10.1 Bo3aMoKHbIe HEMCIIPABHOCTH U CIIOCOOBI UX YCTPAHEHUS

Haanuce Ha IlosscHeHue
N Omu6ku A
HHAUKATOpEe
Harpy3ska He noJiK/JIl04YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3moKHasi npuYnHa JenicTBUs
Harpy3ska He mnojk/wuYeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
HeT Harpy3Ku uiu
Oml | COeJIMHEHUS; TPU HeOo6X0UMOCTH
K3 Ttupucropal
KOHTaKTHbIE OBEPXHOCTH
3aYMCTUTh, BUHTOBbIE COeJUHEHUS
MOATSHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
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KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTL”  TUPUCTOP npu
OTKJIIOUEHHOM HaIpsDKEHUU CeTH.
Eciu  Tupucrop “sBoHutca’ -
YCTPOMCTBO HEUCNIPABHO

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHU e CETH

Bo3mo:KHas npuYrHa JenicTBUs
Hanpspkenme Ha peryasaTop He | Y6equTbcs B MNOJKIIYEHUH
. N0/IaHO HalpsKeHHUd, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJII0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bl1 3apUKCHPOBAH MPOBAJ HANpPSKEHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelllee MoBeJileHUe peryJsiTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH TnepedjerT B pexuMm “loToBHOCTh”; ecim F3=1, ToO
peryasaTop BoijeT B pexuM ‘['oTOBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TemmnepaTypa oxsaxaawuero paguaropa gocruraa 80 C.
Bo3MoxKHasg npu4MHaA JencTBus
HeucnpaBeH BEHTUJIAATOP | Y6equThcs B HCIPABHOCTH
OXJIAXKJIeHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTHUJIAIMOHHBIE
YKAJIIO3U KaJIIO3M OT MbLIK U Mycopa
Ow4 neperpen!
PerynsTop pasMemieH B IJIOXO | Y6eAUTbCs, UYTO  TeMIlepaTypa
BEHTWJIMPYEMOM  WJIM  KApPKOM | OKPYKaloIlero BO3/lyxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryistTop B  JApyroe  MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTH B PEMOHT
Harpy3ska He mnojk/juYeHa WIH | Y6eAUThCSA B IPABUJIBHOM
NOJKJ/IIYeHa HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyiieHne KoHTaKTa [IpoBepUTH KOHTAKTHBIE
COeJIMHEHUS; TPU HEO0BXOTUMOCTH
KOHTaKTHbIE TOBEPXHOCTH
3a4YMCTUTh, BUHTOBBIE COEIUHEHUS
o6 HECUMMeTpHus MOATSHYTh
TOKOB! O6pbIB MPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3ku Y Harpy3KH NyTeM “NPO3BOHKU”
CunbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
CONMPOTHBJIEHUH HAarpy3Ku Harpy3ox
CunbHBIN fucbasiaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHSS HEUCTIPABHOCTD OTKJIIOYUTD 3aL[UTY UK OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha BbixoZie | [Ip0O3BOHUTH BBIXOJ, pETYISTOPA HA
peryasiTopa HaM4yue MeX($pa3HOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJTI0
ow?7 KopoTkoe CivmkoM  6oJiblliMe  MYCKOBBIE | YBeJMYbTe BpeMs MJIABHOIO MyCKa,
3aMbIKaHue! TOKHU YMEHBIINTE BbIXOJHOE

HalpAd»>XeHHE, BKJIIOYUTE PEXKUM
OT'paHHUYE€HHUA TOKaA

C60# HacTpoek cpabaTbiBaHUs K3

CBs13aThCs C IMPOU3BOJUTEJIEM
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BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Om10

[leperpyska

3HaueHUe TOKa Harpy3kKu
npeBbINIaeT HOMHHAJIBHBIA TOK
peryasiTopa B TedeHue
JUINTEJbHOT0 BpEMeHU

YMeHBbIINTD BbIXOJHOE
Halnpsi>KeHue peryssiTopa;
BKJIIOYUTDb PEXKUM OrpaHUYEHHUS
TOKa; YBEJIMYUTb CONNPOTUBJIEHUE
Harpysku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerysiaTop He BOCHpUHUMAeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KomaHnpga “Pa6ora” He mocTymaer
Ha peryJsiTop

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

HeBepHo 3alporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJIa 3d/JdHUA HE U3BMEHAETCA UJIK PAaBHO 0%

Bo3moKHasi npuYnHa JencTBUs
HeuncnpaBHOCTb nemneit | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHHE

L[enedl ynpaBJjeHus

HeBepHO ycTaHOBJEHO 3Ha4yeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HavyeHHEe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYeHUe.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOTO nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIIPaBHOCTh

Het omn6ok

PerynsTop mnepexoauT B

pexum

“PaboTa”, curHajs ymnpaBJieHUs

MNPpUCYTCTBYET W HN3MEHAETCA, Harpy3kKa I[MOAKJ/JIF0Y€Hd, HO Ha BbIXO/Je€

HallpAXeHWd HET

Bo3MmoxHag npuYMHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OJHOJAbl HE TOPAT

Bo3mo:KHas npuynHa JenicTBUs
He n1nopgaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIHW4YMe HaNpSKEeHUs
220 B Ha koHTakTax aBTomMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
oTkJo4YeHue”

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

[Ipuy paboTe peEryjgsaTop MNEPUOJUYECKHU

“3aBUcaeT”, JaHHble Ha

HHAWKaTOope OGHOBJISIIOTCS HECBOEBPEMEHHO, KOMaH/Jbl YIpaBJIEHHA
BOCOPHUHUMAKTCA C 3dIIO3JdHHUEM UJIKM HEBEPHO

Bo3MoxHasA npu4MHaA JencTtBus
BcnomoraresnbHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuoJUuecKku B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNpsH>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE

BCJIe/ICTBUE BKJIIOYEHUS JpYyroro
o6opyaoBaHus (

OT IPYTOUl JIMHUM

28




"3Bezna InekTpoHuka” www.zvezda-el.ru

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipy mojavye HampsKEHHUs HA PEryJATOP HAa HArpy3ke MPUCYTCTBYET
HanpshKeHHUe, X0Ts KoMaH1a “Pa6oTa” He 1oiaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3MmoxHag npuYMHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe
Harpy3ku

NOAKJ/IKOYEHHE

Y6e,LII/ITCH B MNpaBUJIbHOCTH
IMOAKJ/IDYEHUA HArPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

[Ipu paboTe peryJiaTopa BbiKIO4YaeTcsd aBToMat QF1

Bo3MoxHasg npu4MHA JencTBus
HakaTa KHomKa «”ABapuiiHoe OTXaTb KHOIIKY «”ABapuiiHOE
OTKJIIoUeHue” OTKJIIoUeHue”

CinikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbllIaeT HOMHHAJIBHBIA  TOK
JJAHHOU MOJIeJIN peryJsTopa.

CanimkoM 60JbLION MYCKOBOW TOK
Harpy3ku

Ecan BO3HHUKAIOT foJibLIME
IMyCKOBbI€ TOKH, yBE€JIHUYbTE BpeMA
IJIaBHOT O IMyCKa, YMEHBUINUTE

Ha4daJIbHO€ 3aJjdHHe  BbIXOJHOI'O
HallpAXKEeHUA

KOpOTKOE 3aMblIKaHHE€ Ha BbIX0/J €

“Ilpo3BoHUTE” BBIXOJ, PETYASITOpA

HEI/ICHpaBHOCTb dBTOMATa 3aMeHUTb aBTOMAT

11.

11. TexHu4YecKoe 06C/IyKUBaHUE

1 TexHHUueckoe OOCIYKUBaHHE peryJsTopa NPOU3BOJAUTCS He pexe OJHOro pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B cebd:

A)
B)
B)
)
)

12.
A)
b)
B)
r)

KOHTPOJIb KpeIlJIEHUs peryasTopa

KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, MO TSPKKA BUHTOBbBIX COEIMHEHUM.
yAaJieHue NbUIU U TPsi3y;

KOHTPOJIb UCTPABHOCTH BEHTUJIITOPOB;

KOHTPOJIb TEMIIEPATYPHOT'0 PEXXUMA PeryasiTopa.

12 MapkupoBKa peryJsaTopa

1 Ha kaxJ bl pery/iiTOp HAaHOCATCS:

Ha3BaHUeE PETyJsATOpPa;

00603HaueHUeE MUTAIOLET0 HAMPS)KEHUS U YACTOThI;
noTpebsisieMasi MOILHOCTb;

CTeneHb 3alMThl KOPIYCa;

/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.

13.

13 YnakoBKa 6J10Ka

1 YnakoBKa pery/iiTopa NpoM3BOJUTCA B KAPTOHHYIO KOPOOKY WJIU JlepeBSAHHbIHN ALUK.
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14 TpaHcnopTUpOBaHHE U XpPaHEHUEe

14.1 PerysnsiTop XpaHUTb B 3aKPBITHIX IOMELIEHHUSIX B KAapTOHHBIX KOpPOOKaX WJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

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

B) oTHOCHTE/IbHAs BJAXKHOCTh Bo3/gyxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3ayx B MOMEIIEHUH He JIO/DKEH COJIep’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIHUX KOPPO3HIO.

14.2 PeryssiTop B yHaKOBKe TPAHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAX)KHOCTH BO3/yXa He 6oJiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTUpOBaHHWe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3MpoOBaAHHBIX OTCEKAX.

15 KoMImieKTHOCTD

TPM-3-C-TTUZA210-PT-A ..o e 1wt
PYKOBO/ICTBO MO 3KCIITYATALMM ..eveneeeaereresersnessreensnes 1wt
| E=T0d 1 (0] s PP PP TRPRP 1wt
KUTFOUH ... veiee e et e e e e 2 T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKHU, TPU COOJII0JeHUU
N0JIb30BaTeJIeM YCJIOBUM IKCIJIyaTallUX, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTaXa.

16.2 B ciay4dae BbIXOJA peryasaTopa U3 CTPOosl B TedeHHWEe TapaHTUHMHOrO CpoOKa IMpHU
CObJIIZIEHUH T0JIb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCraTHbI PEMOHT UJIW 3aMeHY.

16.3 F'apaHTHUIHbIE 06513aTEbCTBA U3TOTOBUTEJIS HE JeNCTBYIOT:

e [lpu MexaHUYECKHUX U UHBIX OBPEX/IEHUSAX YCTPOMUCTBA 10 BUHE NOTPEOUTEIA.

e Ha npepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAallMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpTraHU3aLUi 6e3 COTIacoBaHUS C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLLMU yCTPOUCTBA.

e Ha o6opyaoBaHMe UM €r0 KOMIIEKTYIONIME, KOTOPbIE SKCIJIyaTHPOBAJIUCh IPU HAPYILIEHUHU
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMUHBIX YCJOBUSAX, WUCHOBITAJU yJAapbl MOJIHUM, NOXap WJIHU JApYyrue 3KCTpeMaJbHble
YCJIOBUS.

16.4 PeMOHT ¥ cepBUC, B TOM 4YHMCJIe TapaHTUWHBIN OCYIIECTBJSAETCA Ha NpeJNpUATHU
VU3TOTOBUTEJIA.

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 10 aJipecy, YKkazaHHOMY calTe KOMINaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al CxeMa Mo KJIIoUeHUs1 HArPy3KH — pa30MKHYTbIN “TpeyrosbHUK”
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl
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Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEbHbIE pPa3Mephl, MM

HaumeHnoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-[TNU/1210-PT-A-40 360 | 390 | 414 | 560 | 525 | 174 | Bouatel M8 17
TPM-3-C-ITNJ1210-PT-A-80 480 | 516 | 546 | 720 | 680 | 194 | bBoaTet M10 20

TPM-3-C-IIKUJ210-PT-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | BoaTet M10 25
TPM-3-C-ITKUJ210-PT-A-160 | 560 | 602 | 638 | 840 | 790 | 194 | boaTer M12 32
TPM-3-C-IIKA210-PT-A-200 | 760 | 802 | 838 | 1000 | 950 | 222 | BoaTet M12 45
TPM-3-C-IIKA210-PT-A-250 | 760 | 802 | 838 | 1000 | 950 | 222 | BosaTer M12 48
TPM-3-C-IIKJ210-PT-A-315 | 760 | 802 | 838 | 1000 | 950 | 222 | bosaTet M12 60
TPM-3-C-IIKU210-PT-A-400* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTsl M12 65
TPM-3-C-ITKUA210-PT-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTsl M12 75
TPM-3-C-IIKJ210-PT-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTel M12 85
TPM-3-C-ITKH210-PT-A-800 HanosibHbil mkad 1600x800x400 120
TPM-3-C-IIM210-PT-A-1000 HanousibHbi# mkad 1600x800x400 130

* MOXeT O6bITh U3roToBJIeH B mKady 1320x800x300 mm [P31
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