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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 jpajee mo Tekcty “TPM-3-C-IIWJ251-H-A”, “peryastop” 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.

1.7 Bcrpoennbit [IU/l-peryssiTop M03BOJISIET HENOCpPeCTBEHHO  YIpPaBJIATH
TeMIlepaTypoH, TEMIIOM HarpeBa W OXJaXJeHHUsl O00beKTa IyTeM BO3JEeWCTBUS Ha
ynpaBasAllUi Bxoh peryaartopa. [IU/l-perysnaTtop MoeT ynpaB/isTbCd MeCTHO C MaHeJn
ynpaBJieHUs WU yJiaJleHHOo 1o npoTokoJy ModBus.
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1.8 PerysiaTop UMeeT ULIMPOKUU KOMILJIEKC 3alUT U aBTOAUATHOCTUKH, 00ecreyrnBatoLUX
HaJiekHOoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HUKAIOIIUX HEUCIIPABHOCTAX U UX YIIPeX/JeHue.

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTAlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA NPUBEAEHBI B Tab ule 2.1

Ta6suna 2.1 - Texuudeckue xapaktepuctuku TPM-3-C-ITNJ1251-H-A

KosinuectBo ¢as 3
Cetsb 198-242 B, 342/418 B, 50 I'y
YnpaBsaeHue pazamu CoBMeCcTHOe
CxeMa NOJIK/IIOYEHHUS] HAarPY3KHU “3Be3za“ c paboyer HEUTpPaAJbIO
Hasnyve BBOJHOr0 aBTOMaTH4Y€ECKOI0 Jla
BBIKJIIOYaTeJIs
Hasimyre KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja

Cnoco6bl peryJiMpoBaHMsi MOLUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHas ynpaBJieHUs

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

Bxopn ynpaBiieHusi / BXOZHOe COIPOTHUBJIEHHUE

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

Nupaukanusa

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

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“T'oTroBHOCTB”

Tun [IU/]-perysigTopa

TPM251-1111.UPP

KosinyectBO KaHas10B uamepenus [U/]-
peryJssaropa

1

Ynpassienue [IU/l-peryaaropom

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

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/Ji€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3amuTa: neperpeB TUPUCTOPOB

Jatyuk temnepatypsl 80 C

3aniuTa: noteps ¢da3bl UM “caunaHue” gas

JJIeKTPOHHasd

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3auuTa: KOHTPOJIb UCIIPAaBHOCTHU TUPHUCTOPOB

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3aluTa: HeCUMMeTpPHS BbIXOJHbIX TOKOB(
0OpBIB UJIM NOBPEXKJEeHUE HAaTPY3KHU )

JJIeKTpOHHas
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[leperpy3o4yHasi cnoco6HOCTh( AEUCTBYIOLIEE
CpeAHEKBaJJpaTUYHOE 3HAYEHHE)

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

[Topor cpabaTbeiBaHUs 3aLUMThl OT KOPOTKOTO
3aMblKaHUsI( aMIIMTYHOE 3HaYeHUe)

[ >=3Iun

TouHOCTB cTabUIU3aALUU IEWCTBYIOIIUX
CpeJHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX

Hanpspkenue u Tok - 2% UH, [H
MOLIHOCTb, KBaApaT HanpskeHUs - 4% PH,

napamMeTpoB UH"2
BpeMs cTabuim3anuu ToKa, HanpsiKeHus,
MOILIHOCTH, KBaZipaTa HallpsKeHUs NPU CKayKe 2 3 cex
Hanps»KeHHUs CeTH WM Harpy3ku Ha 10% B
pexuMe CTabuau3alnuu
CTeneHb 3alHUIIeHHOCTHU P41
OxaskeHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIATOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHocHUTe/bHas BJAXXHOCThb BO34yXad

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

N3ongauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbo U
yHOpaBJASOUMMU LEeNIMU

PexxuM paboThl

JnutensHbii, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTUda

12 mecsa1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onuusi, TpedbyeTcs gon. maarta RS-485

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPHI KOMMYTHUPYETCS HA HAarpy3Ky — OHO Ha3blBaeTCsl CUJIOBBIM HANpPSDKEHUEM; Jpyroe

HallpAXeHHrue HUCIIoJIb3yeTCAd [AJid IHTAHHUA

CUCTEMDbI

ylpaBJieHUd - OHO Ha3bIBAE€TCA

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

2.2 PerynaTop npefHasHaveH [ SKCIJIYaTaLUKU B C/IeJyOLIMX YCIOBUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U r'a30B;

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

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

BJIATY;

) atmMmocdepHoe gaByeHue oT 84 no 106,7 klla;
) mecto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBHE BO3JeMCTBUS NPSAMBIX COJTHEYHbIX JIy4ed U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUK U YIapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUS

3.1 BHyTpeHHee yCTpPOHNCTBO.

BHelHU# BUA peryJisiTopa npejacTaB/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) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) pazauaTop oxJaxJeHus;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) knemmHas kosofka XT1 gsisa nmoakiatodeHusi HeuTpanu, XT2 - ajd NOAKJIHOYEHUS
Harpysku;

E) aBTOMaTHuyeckui BbikaO4aTeab QF2;

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-
napajjenbHoi cxeMme. CU/0BOe HamnpshKeHHe TMOJK/IYaeTcsd K CBOOOAHBIM 3aKHMaM
aBTOMaTuyeckoro Boikawo4yaTesas QF1. Ha auneBoit naHeM pasMelleHbl 3JIeMEHThI MHAUKALMA
Y ynpaBJyieHUs. BHellHMe npoBoJa 1 Kabesu A1 NOAKII0YeHUs] HAallpsXKeHUsl CETH, Harpy3KH U
1enel ynpasJjieHUs BBOAATCA B IIKad ¢ HWKHel cTopoHbl. llenu ynpaB/eHUs U CUTHAJIM3aLUKU
MOJKJIIOYAIOTCA K KJIeMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHHs.



"3Bezna InexktporHnka” https.//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 ynpasJ/ieHus wiu | HasHauyeHue
WHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTHYECKUU 3amuTa 1emnei ynpasJjeHus
BbIKJIIO4YaTe b QF2
Ceetopuopn “Pabora” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs
WHAUKATOD IpOrpaMMHUPYyEMbIX YCTABOK
[lepeMeHHbIN pe3ucTop | YnpaBJieHHUe BbIXOJHON MOLHOCTbIO B PyYHOM peXUMe
“YupaBsenue”
Tym6sep “PaboTa” Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe
KHonka “I[Iporp” Jlis1 BX0J1a/BbIX0/1a B PEXKUM MPOTrpaMMUPOBaHUS
Kiomnka “®” Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsa  HeMe[JsIeHHOTO CHATUSA BBIXOJAHOTO HANpPSKEHUA MpU
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koa040K XT1-XT3, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 N s coelUHEHHUS C HEUTPAJIbIO

XT1 2(3) N sl coeIMHEHMs] C HEUTPasIbio

XT?2 1 LA Jlisl coefiHEHUS C HArpy3Kou

XT2 2 LB 51 coefiHEHUd C HArpy3KoH

XT2 3 LC Jlnsi coefHEHMS C HArPY3KOH

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

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

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

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

X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIa yIIpaBJeHHUs

X1 6 Ay 14 moja4y CUrHajia AYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND O6mun

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

O6uuit | 06U KOHTAKT 1-ro nporpaMMupyeMoro peJe

X4 2 p1

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

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

3.5 CxeMa coeilMHeHUd HAarPY3KU

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

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

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

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

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

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

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

Takxxe komaH/bl "PaboTa” uau "Cton” MoryT ObITh OoJaHbl 1o MHTepelicy RS-485, eciu
F1=2.

3.7 Br160op 3a/1at0111ero CUrHasaa

YnpaBiATb YpOBHEM BBIXOJHOTO HaNpSDKEHUS peryasaTopa MOXHO MEeCTHO WM
JAUCTAHLMOHHO. MeCTHO MOXHO yIIpaBJIATh:

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

B) BCTpoeHHBIM INepeMeHHBIM pe3ucTOpoM. HaxoxJeHHe DUCKM DPY4YKH IepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHMAM 33/aM0Lero CUrHasaa.

J11  AYMCTAaHLMOHHOTO VYIpaBJeHUs B KadecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
NIPUMEHAThCH:

A) ctanzapTHbIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

[') BHeLIHU epeMeHHbIN pe3ucTop conpoTuBaeHueM 1..10 kOm.

llenn ynpaBJjieHWS MOJAKJIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npuaoxeHve A) u Tabauued 3.3. Bpibop uCNOJb3yeMOro CUrHajJa OCYIIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
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Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKa CUTHaJ 3a/laHus OTOOpaXkaeTcs B aMmIlepax, HanpuMep [3=28 A, B pexxume
CcTabuIM3alMd HalpshKeHUsl — B BoJIbTax, Hampumep, U3=150 B, B pexume cTabuivsaunuu
MOLIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexxrme B cTabUIM3alMU KBa/[paTa HaNpPsKeHHUS —
B BeJIMYMHAxX BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxxe curHas 3alaHUsl MOXKeT ObITh U3MeHeH 1o uHTepdeiicy RS-485, eciu F2=6.

3.8 Ucnoab3oBaHre QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BKIOYEHUS

[loBesieHUe peryJisaTopa Mocje MpoBaJia CHJIOBOTO HJIM BCIIOMOraTeJbHOI'0 HaIpsKEeHUs
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIW4YeHUe. Eciu mpoBan
HanpshKeHUs JJIWIICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryaatop
nepexoAuT B pexxuM “Pabora”.

Eciu F3=1, To aBTOMaTH4eckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsiKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUHN YpOBeHb, eCJIU 60Jibllle ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuCILIee
MHAMLUPYETCS cooblieHre 06 ouMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JOKMPOBAaH M Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
4yero peryJsTop nepeijet B pexxuM “['oTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwe cetu

- T
Komanga “Pabota”

= T
BeixogHoe HanpsikeHwe, F3=0

e
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «kijaeMMHyo KoJsioAKy X4 1mJaThl yOpaBJieHUs BbIBeleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx pejie. B 3aBucumocTH oT 3HayeHu# ¢yukiui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT GbITh HEAKTUBHBIMH UJIM BBIMOJHATH QYHKI[UIO CUTHAJIU3ATOPA CJeAYIONUX COOBITUH:

A) PeryssiTop HaxoAuTcs B pexkxuMe “['0TOBHOCTB”;

B) PeryasaTop HaxoauTcs B pexxume “PaboTa”;

B) Perynsitop HaxoauTcs B pexkuMe “ABapus”.
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KoHTakThl mporpaMMUpyeMbIX peJjie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHOe Hanps)KeHUe peryysaTopa MOXKeT peryJupoBaThcs ABYMs crioco6aMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bbribop crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbI¥ METO PErYJIUPOBaAHUA
BbiXo/lHOe HamnpsPKeHUe peryJaupyeTrcsd 3a Cc4eT UW3MeHEeHHs BpeMeHM 3aJlep)KKu

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

A UH

T3 13 13

PucyHnok 3.3 BbixojHoe Hanpsi»keHUe py $pa30BOM Criocobe peryupoBaHUs

JlocTonHCTBA MeTo/a:

A) noaXoauT /11 aKTUBHOM U aKTUBHO-UH/AYKTUBHOM Harpysok ( cos ¢ >0,2);

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

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIPSKEeHUs CeTH;

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

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

11
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A Usbix
100%
Max - — — — — — —
Min |— — o — — | SN
T
0 -
Tnyck TexHoNnorn4eckmn LMKn Tebikn
100% p— — — — — — —
CurHan 3apadusa
T
0 -
Komanpa “"Pabora”
T
0 e

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

[locne mopaur koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HamMpsiKeHUeE
IIJIABHO YBeJIMYMBAETCS OT MHUHUMaJIbHOIO 3HaueHUs Min 0 3aJaHHOTO YPOBHSA. ITOT y4acTOK
Ha3bIBaeTCs IJIAaBHBIM MycKoM. /lajsiee BBIXOJHOE HANpPsKEHUE U3MEHSETCS B COOTBETCTBUU C
CUTHAJIOM 3aJlaHusl B Jyana3oHe MexJy 3HadeHHaAMHU Min v Max, a 3aTeM nocje nojayu
KoMaH/b! “CTon”, BBIXOZHOE Halps)KeHUe MJIaBHO YMeHbIlaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHSI( [JIaBHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYMBAETCH.

3.11.1 [InaBHBIX NYCK U NJIABHOE BBIKJIKYEHHE

[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa W BBIK/JIIOYEHUS MO3BOJISIOT MPeSOTBPATUTH
CKAUYKHU HaNpsiPKeHUsl CeTH, 00yCI0BJEHHblE PE3KUM HAabpocoM M COPOCOM HArpys3kKu, a TaKXkKe
YMEHbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCKa U BbIKJIOYEHUS 33[al0TCS B IpejesiaxX OT
0 o 25 cexyny c marom 0,1 cek nmyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bpi60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe peryjMupyeMoro napaMeTpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Eciu B KaudecTBe BBIXOJHOrO IMapaMeTpa BblOpaHo HampsbkeHue U, To
JeHCTByIOllee 3HAYeHUe HalpsKeHUs Ha Harpyske IpsaMO-NIPONOPLUOHAJIBHO CUTHANY
3aZjaHusA( Ipu YCJOBUM, YTO HANpPsSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsseMass B Harpyske, HeJWHENHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa Bbl6paHa MOLIHOCTB P, To
BBbIXO/HAsA MOILHOCTb IPU TeX e YCJOBUAX NMPAMO NPONOPLMOHAJbHA CUTHANY 3aJaHUsA. ITU
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.
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Tab6sauua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpSXKEHUS Y MOILHOCTH peryJsaTopa OT CUrHasa
3aJlaHus

BbI6GpaHHBIN BBIXOAHOW NApaMeTP

Hanpsxenue, U MowHocTb, P

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

UBbix,% | 10 | 20 | 30 | 40 [ 50 | 60 | 70 | 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/impyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUN ¥ BepXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH NO3BOJIIET YCTAHOBUTb T'PaHHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mnapamerpa. Eciu
YCTAaHOBUTb 3HAueHWe [iJIi HWXKHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HanpsKeHHUs.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

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

3.11.4 PexxuM orpaHuYeHUd TOKa

PerynsTop MoxeT paboTaTb B peXHUMe OTpPaHHUYEHUsI TOKa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 3aJaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISIET
TOYHO OTPaHUYMUBATHL MyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHUHAJbHOIO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOorpaMMUpoOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexuM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObl NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb cTabU/IM3aLUU
Toka — 2% OT HOMMHAJbHOTO TOKa peryJjsaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
CeTeBOT0 HalpsXKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTob6pakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHUpOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.11.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTh B pexUMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOOBbI BBIXOZHOE HaNpshKeHHe Ha Harpyske He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA U OTKJ/IKYAETCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).
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3.11.7 PexxyM CcTabUJIM3aLUU HAPSXKeHUS

PeryssaTop MoxeT paboTaTh B peXHMe CTAaOUJIM3aLMK HANPSKEeHUs], B KOTOPOM CHUCTeMa
yIpaBJieHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
o6pa3oM, 4TOGbI MOJJEpPKUBATh HANpPSHKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTB
cTabuan3anMy HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNpsXKeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKayKe CeTeBOro HampspkeHUs WIM Harpysku Ha 10% - 2.3 cek. CurHan sajaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTK/IOYAETCS
nporpaMMyMpoBaHveM ycTaBku F17, a BeJMYMHA MHMHHMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BBIXOZHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@OyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHUeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexxyuM cTabuan3aMU MOIITHOCTHU
PerysnsTop MoXeT paboTaThb B peXHUMe CTAOMJIM3AIMM MOILHOCTH, B KOTOPOM CHCTeMa

ynpaB/eHUs] aBTOMaTH4YeCKHW H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAJEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMHHAJIbHON MOLIHOCTH PEryJsTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3ku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11.10 PexuM cTabUIM3aIMY KBA/IpaTa HANPAXKEHUA

PeryasTop MoXeT paboTaTh B peXUMe CTabUIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObI MOJJep>KUBAaTh HaNpsbKeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTb cTabuAM3aLUM KBaJjpaTa HanpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUsl CeTU, BpeMs CTabUJIM3alMU NPU CKauKe CETEBOTO HAaMpsKeHUsl UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi OTOOpaXkaeTcsl B BUJie MPOU3BeJieHUs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHkuusA BKJIKYAETCS M OTKJOYAETCS NMporpaMMuUpoBaHueM ycTraBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHWUU 3a/jaeTcs ycraBkamu F31
u F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OTPAHUYEHUS U CTAOUIM3AIUU

B mnpeobpasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAaGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJWuuH. /Jlnsg 3toro umeerca ¢yukuusa F18, koTopas moxert
NPUHUMATh 3HA4YEHUS:

- 0 - measieHHas. CKOpOCTb CTabUIM3alMU MU OTPAaHUYEHUSI MaKCUMaJIbHO MeJJIeHHas,
Ipyd 3TOM JOCTUraeTcsl HauWboJblIasg TOYHOCTb CTabWJIM3aLUM. TOYHOCTb CTAGUIM3ALUHU
HanpsbKeHUs: Wik Toka — 1% OT HOMHHAJIbHOTO HaNpsBKEHUsl CeTH, BpeMsl CTabMJIM3alUu pU
CKayKe CeTeBOro HanpshkeHUs Uiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopocThb CTabWJIMU3ALUM WU OrpaHUYEHUS CpeJHss, NpPU 3TOM
JIOCTHUraeTcs CpefiHsAs TOYHOCTb CTAOWJIM3aldu. TOYHOCTh CTAOMJIM3ALMU HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
Hanps>KeHus1 WU Harpy3ky Ha 10% - 3.4 cek;
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- 2 - opicTpas. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuamu3alMu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKEHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rwubkagd. CKOpOCTb CTAOWJIM3ALMU BbICOKAs MNpPU OOJIbLUIOM OTKJIOHEHUH
CTAaOUJIM3UPYEMON BeJUYHMHBbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTaOUIM3UPYeMON BeJMYMHBI K 3a/aHuio. Takol BHJ CTaOWUJIM3ALMM MOXET OKa3aThbCs
NOAXO/SILEN /I HEJIMHEMHOW Harpy3KH.

3.13 MeToz nponycka nepruoJioB
MouHOCTB, BbliesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHUs1 YUCJia IepruoioB

CEeTEeBOr0 HANpSKeHUs, B Te4yeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJHOTO
HanpsKeHUs NpUBeJieHa Ha pUCYHKe 3.5

T T
i

Linkn 1 Linkn 2 Livkn 3

[t

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 MOILIHOCTH, cOS ¢ = 1 ( IpM aKTUBHOM XapakKTepe
HarpyskHu).

HepocraTku meToa:

A) He NOJXOAWUT JJis peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHA APKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTCsl IPUMEHSATD J151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢pinkep-apdekr);

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

HpI/I HUCIIOJIb30OBAHUHW 3TOr0 MeTOJAa MOIIHOCTBb, BblAeJ/ideMad B Harpy3ke, MNIpAMO-

NpOoNopIlMOoHa/JbHA BEJIMUMHE CUTHAJIA 3aJaHUS.
Pa6ouyuii [UKJ IpeACTaBJIEH 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%.

3.13.1 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)

3.13.2 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%.

3.13.3 PexxuM orpaHH4YeHUsd MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM

16



"3Bezna InexktporHnka” https.//zvezda-el.ru/

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).

3.13.4 PexyM 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).

3.14 Bbi60p THIA HATPY30K

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.

3.15 3anuch B 1aMATb 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.

3.16 3amuThI
B perysisiTope peasir3oBaHbl CJeAyOlIME BUbl 3aLUT:

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) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /Il  COXpPAHEHWUSs
pPaboTOCOCOOGHOCTH THPUCTOPOB NpPU [JUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAIEM
HOMHMHa/IbHOE 3HAaueHWe TOoKa peryJjsTopa. 3auuTa sBJjseTcd Ay6JUPOBaHHOW U
obecrieyrMBaeTCs JABYMsl CIIOCOOAMH: 3JIEKTPOHHO M aBTOMAaTH4YeCKUM Bbikjw4daTeseM QF1.
Mukponpoleccop HempepblBHO HM3MepsieT TOKM HAarpy3Kd M HakalJiMBaeT 3HayeHUe BpeMsi-
TOKOBOTO HHTerpaJjla U CpaBHHUBAaeT €ro C yCTAaBKOH, MPHU MNpeBbIIIEHUU KOTOPOHW CHUMAET
MMIYJbCbl YIpaBJeHHUs C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
peryJsiTopa 6JJOKMpYeTCs Ha 3 MUHYTHI, I0CJIe Yero OH NepexoAuT pexuM “T'oToBHOCTB” eciu
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 WJM CO6Oe HACTPOEK) TUPHUCTOPhI 3AL[UINAKTCSI OT IMeperpy3Kd TemJoBbIM
pacluenvTesieM aBTOMaTH4YeCKOro Bbik/ItouaTess QF1.

B) 3amwuTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JIATYUKOM, KOTOPBHIA HeNpepbhIBHO OMNpalIMBaeTCs MHUKpolpoleccopoM. [IpenenbHast
Temnepatypa paguatopa - 80 C. Ilocse cpabaTbiBaHMSI 3aljuUThl paboTa peryJsTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJsaTop nepexoAuT pexuM ‘[oTOBHOCTB”, ecau MojaHa
koMaHga “Cromn”.

[) 3amuTa OT HECUMMETPUHM BBIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3al[dTa MOXET
ObITh BKJIIOYEHA WJM OTKJ/YeHa NyTeM IMporpaMMupoBaHus ¢yHKUMM F93( cMm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

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

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

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 06yC/IOBJIeHA OBPEXAEHUSAMU B Harpy3Ke,
HanpuMep, neperopanueM TIHoB, 06pbIBOM HAarpy304HbIX MPOBO/IOB U T.II.

/1) KoHTposib NOAK/IOYEHUS HArpy3KM U TEeCTUPOBAHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” aHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYEeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HaNpsDKEHUS CUJIOBOM CETH OCYIIECTBJISIETCA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaThiBaeT B CAydyae OTCYTCTBUS OJHOM WJM HECKOJbKMX $a3 WM B Cjlydae X
“cniunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTeEM MNpPOrpaMMHUPOBAHMUSA
¢yuknuu FO2( cM. nyHKT 7).

) samura oT BHyTpeHHed HeucnpaBHocTh ~Om5 HeT cBsA3u Mexay maatamu”
bUKcUpyeTCs MpU OTCYTCTBUU OOMeHa JaHHBIMU MeX/y IaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aUMTa OT HEMCIPABHOCTHU L€ U3MepeHHUs HaNpsi»KeHUsl cpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs] U3MepsieT 3aBe/[OMO HeBepHbIe 3HAaUYeHHS BbIXOJHOT'0 HAaNPsKEHU . 3al[UTa MOXKET
OBbITh OTKJIIOYeHa ¢yHKIMer FO5( cM. myHKT 7).

3.17 HacTpouiku

B peryssaTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3MeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEPXHeH
yactd maaTtbl TPM-ZVEL A5 npeaycMoTrpeHo 5 moJsiokeHud aasa mxaminepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavyanbHO Ha
npeAnpUsATUUA U3TOTOBHTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS M0 aMILIUTYAe 0KoJ0 2,5-3*IH,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxXHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
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KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYTOMY /[KaMIlepoM. JTO HaNpsDKEHUeE OINpefessieT
TOK cpabaTbiBaHMsA 3aluThl 10 K3. BesinunHa Toka cpabaThiBaHMSA NPSMO-NPONOPLUOHAIBHO
HalnpsDKEHUI0 3TOM  ycTaBKU. [lpy  HEOGXOJUMOCTH  YBEJUYUTb YYBCTBUTEJIbHOCTH
cpabaTblBaHUSl HYXXHO 3TO HalpsDKeHWe YMeHbIIWTb, JAJs 3arpy6jeHuss - Haob0poT
HanpskeHHUe ycTaBKU K3 yBeJIMUUTD.

[IpuHUMas pelieHHE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIUThl OT KOPOTKOTO
3aMbIKaHUs, cJe/lyeT IPUMHUMAaTb BO BHUMaHUe:

- eCJM JDKaMIlep CHAT, HU OJHO M3 MoJoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaerT;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMHd, MeHbLIeM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOMN
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMYy YTO 3allUTa cpabaTbiBaeT MO aMIIUTyAHOMY(
MIHOBEHHOMY) 3HAa4Y€HUIO TOKa, a He JelCTByLieMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYAHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JONYCKAIOT
HEKOTOpOe Ipe/ie/IbHOEe 3HAaYyeHHE MTHOBEHHOrO TOKa, a 3aBOJICKAasg HACTpoWKa Kak pa3
npeJlycMaTpyBaeT cpabaTblBaHMe 3aLMTHI JIJIs1 HENPEBBIIIEHUs 3TOT0 Npe/e/bHO-J0NyCTUMOTO
3HauyeHUs1. B 3TOM ciyyae U3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 6eCH/JIATHOM rapaHTUHWHOM
006CIY>KMBaHUHU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciu Tok, U3MepeHHbI GaKTUYECKH, PACXOAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusl Toka Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NPONOPLIMOHATbHbI U3MEHEHUIO 3TUX KO3)PULIUEHTOB.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUU TOKa, clelyeT UMeTb B BUAY C/leAyIoliue
dakTopshI:

- JATYUKA TOKAa MMEKT HEKOTOPYK Ha4daJbHY0 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HeUCIPaBHOCTHU WJIM HEBEPHOM HACTPOMKe; IPU YBeJIMUEHUHN TOKA, IOKa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeElLlMd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
VCIO0JIb30BaTh TOJIBKO MPU CHUHYCOUJAAJBHOM TOKe, a MPU HECHHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaThb NOTrpPelHOCTb u3MepeHus Ao 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OT HOMUHAJILHOI'O TOKa PeryJasaTopa;

- OTKJIOHEHMEe NOKa3aHUM OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJINYMU BHYTPEHHUX MNOBPEXAEHUU, BO3MOKHO, TPEOYEeTCS PEMOHT;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe W He0OOCHOBAHHOE
cpabaTbiBaHME JINOO HAOOOPOT OTCYTCTBHE UJIM CIMILIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJIa W3 CTpOS peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKas3aTb B 0OeClJIaTHOM TapaHTHHHOM
006CTY>KUBaHUU.
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[lpy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, AJisl 4ero Heo6X0AMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHUs.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 32 U3MepeHUe HalpsKeHUs1 OTBeYaeT
miata A6( camast HUKHASA). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJUpoBOYHbie pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKy HyJis o ¢pazam A, B u C. C npaBoil CTOPOHBbI — PE3UCTOPDI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouide kKo3dpPpuiMeHT nepefadu OT
M3MepUTEJNbHOU MJIAThI K MOKAa3aHUSIM AucIies. Pe3ucTopbl MOTYT ObITh TPYHO AOCTYIMHBI U3-
3a Kr'yTa NPOBO/IOB.

Jl1s1 NOACTPOMKY NMOKa3aHUM Ha JUCIJIee HE0OOXO0AMMO OTKJIIOUYUTD 3alUTY QyHKIKen F95,
nojatb kKoMmaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYIOILYI0 BeJIMYUHY Ha AucIiee. Y6eAUTbCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpsKeHUe U JO0OUThCS MOKAa3aHUW HyJiS Ha JIUCIJIee TOBOPOTOM TOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysnupoBaTh NOKa3aHUSl Ha JAUCIJee, JOOUBIIMCh COBNAJEeHUS C JIEMCTBUTEJbHBIM
3HaueHUeM. M3MepsATb HamnpsbKeHHe HeoO6X0AUMO NpPUO60pOM, 06J1aJalLUUM CIOCOOHOCTBIO
u3MepAaTh cpeAHekBajpaTHdyHoe 3HaueHUe(TRUE RMS). Ilocsne 3aBepiieHUsI HACTPOUKHU
peKOMeH/lyeTCsl BKJIIOUYUTD 3a1UUTy GyHKIMen F95.

3.18 YnpagJsieHue 1o uHtepdeiicy RS-485 no npotokosy ModBus RTU

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJaTa He UJIeT B KOMIJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

Jns ynpassieHus no untepdeiicy RS-485 Heob6xogumo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOH ceTH GyHKuUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIlus o miate RS-485 u perucrpax
ModBus BbLI10KeHa Ha caliTe TPOU3BOAUTEIS.

3.19 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHUe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYalMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/a WU OpYer UMyLeCTBa.

KHomnka uMeeT PpuKcalio CBOEro MoJ0XKeHHs .

B Mojes1X TUPUCTOPHBIX PEryyaAiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI HE MOAAI0TCH.

Jis Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpspKeHWe Ha MexaHU3M He3aBHCUMOTrO pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIX
OTKJIIOUAETCS U 06eCTOUMBAET HAarpysKy.

3.20 Ucnosnb3osanue [TU/I-peryadaropa
Jis1 ynpaBJieHUs1 TAPUCTOPHBIM perysTopoM ot [IU/[-perysisitTopa Heo6X0AKMMO BbIOpPATh
curHaJs ynpasJieHus 4..20 MA, a1 yero npucBouTh QyHK MU F2 3HaueHue 4.

20



"3Bezna InexktporHnka” https.//zvezda-el.ru/

BHyTpy wmkada npousBeZileHO YaCTUYHOE paACK/IOYeHHe LeNneld NMUTAHWA U yIpaBJeHUs
[IU/l-perynaTopa corjiacHO cxeMe, MpUBEJEeHHOM B NpuUJoXeHUU b. JlaTyuk TemnepaTypsl U
nenu curHaiausauuu [IHW/l-peryasTopa noTpebrTesb pack/aryaeT CaMOCTOSITENbHO COTJIACHO
PYKOBOJCTBY I10 3KCIJIyaTallMy, KOTOpOe BXOAUT B KOMIIJIEKT IIOCTaBKH.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET JAeWHCTBYWOIIUM TpeboBaHusaAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl perysjsaTopa HCIOJb3yeTCs ONacHOoe [ >KU3HM HampsokeHue. [lpu
YCTAaHOBKE peryJ/iiTopa Ha 00'beKTE, a TAKXKe NPU YCTPAHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy?>KMBAaHUHM HEOOXOIUMO OTKJ/IIOYUTD PETY/ISTOP U MOAKII0YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE PEry/sATOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 TloaxksirovyeHHUe, PeryJupoBKa U TexXHUYecKoe OOCIAy>KHBaHHe peryJssiTopa [Jd0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBAIMQUIMPOBAHHBIMHU CIEIUAJMCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ICTBO IO 3KCIIJIyaTalUH.

4.5 Tlpu skcnjayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJIIAATh
TpeboBaHUus «[IpaBHU/ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAHOBOK MNOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

4.6 Jlns 3alUThI 06CAy>KHMBAIOILET0 IIepCOHA/Ia PEryasTOP JOJXKEH ObITh 3a3eMJIEH.

4.7 PerynsiTop He MOXeT ObITh UCII0Jb30BaH KaK pa3beJUHUTEb LIeNN UK U30JMpylolee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IKYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTcs paboTa yCTpOWCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIIOUEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa Heo06X04MMO:

A) ycTaHaBIMBaTh PeryJasaTOpP Ha HETOPIOYYI0 NOBEPXHOCTh;

B) HefonycTUMO yCTaHaBJIMWBATh PETYJIATOP B MJIOXO BEHTUJIMPYEMBIX MeCTax U MecTax C
BBICOKOU TeMIEepPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHOBKe Heo6xXoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
110 IepUMETPY peryJsaTopa.
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5. MoHTaX Ha 0G'bEKTe.
5.1 CieayeT yCTaHOBUTD PEry/sATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJSATOP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IlpokJyiafblBalOTCSl IMHUU CBSI3HW, Ipe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOUCTBAMHU yIpaBJIEHHUS.

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

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

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaZeXHbIH KOHTAKT C
KJIEMMHUKOM peryJisiTopa, AJis 4Yero pPeKOMeHJyeTcd WX KOHIbl THIATeJbHO 3aYUCTUTh U
00JIyAUTDb UJIK ONPECcCcOBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIUX CHUTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMU MTPOBO/IaMHU, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBeseHHBbIM B [IpusioxkeHuu A.

5.6 [lpu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBOoe BK/IIOUEHME.

6.1 [lepe1 nepBbIM BK/IIOYEHUEM HEOOXO/JMMO BbIIIOJHUTD CJeAYIOlIMe 1eUCTBUS:

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

be3 mnoAk/JH0OUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MNPaBUJIbHOW WU
HeNpaBUJIbHOU paboTe peryasTopa.

B)ybenuTbcs B NMPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNeill MUTAHUsS W yNpaBJeHus,
3a3eMJIEHH S, OTCYTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mopaTh HampspkeHHe Ha PeryJisTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHelN MaHe u
mkada [0/KHbI KPaTKOBPEMEHHO 3aropeThcsl M MOracHyTh, Ha Aucijee B TeueHue 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAINKCh TEKYIEeH MOJeNU PeryysiTopa U BKIAKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOpPa3sUThCs HaANuCh ‘['OTOBHOCTB” M TeKylllee 3HAaYEeHHE
CWMTHaJsia 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe U NporpaMMHpPOBaAHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYI[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsi>KEHUE PEryJIUPYeTCs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3UCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsioxkeHHe “Bka” W NPOKpyTUTE pPYydKy IepeMeHHOTro
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pe3ucTopa OT OJHOrO0 KpaWHero NOJIOKeHUd [0 Jpyroro. Yoenurecb HpU 3TOM, UYTO Ha
NOJK/IIOYEHHOW Harpy3ke( JlaMnax Haka/MBaHUsA) U3MeHsSeTCsl HalpshKeHWe B Ipejesax OT
HYJIS1 10 TIOJIHOTO CETEeBOrO0.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXHUMe
“IIporpammMupoBaHue”. YTOObl BOWTU B 3TOT pPEXHUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HakaTb KHOMKY “I[lporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKHU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

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

7.3 [IpocMOTp ¥ U3MeHeHHe 3HaYeHUsI QYHKIUH.

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

F1 cnocob ynp.
0 - Tymbnep

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

Jis1 Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUEe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCIJiee KPAaTKOBPEMEHHO OTOOpa3vUTCAd HaJMHUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPaHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HayeHHe QYHKIMK He COXPAaHUTCS,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUH, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmupyeMblie GYHKIMU peryJisiTopa epedyucseHbl B Tabaule 7.1.

Ta6sinna 7.1 [IporpaMmmMmupyeMblie GyHKIIUU

dyH-
KLU

Haanuce Ha
MHJUKaTope

OnucaHue
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dyHkuuu F1-F8 ABIAI0TCA 061MMM AJ1s1 BCeX PEXKMMOB

OmnpenenisieTr cnoco6 ymnpaBJjieHUs: KoMaHJa “‘Pabora” momaeTcd MeCTHO HJIH
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 Cr0co6 ymp. 0 TymBaep Komanna "‘P”a60Ta"”no,qaeTCH nepelzoaoa/l PYKOSITKH
TyMOJiepa “PaboTa” B mosioxeHue “Bkj
Komanja “PaboTa” nojaeTcs nyTeM 3aMbIKaHUs KJIEMM
1 JOUCTAHIIUOHHO "
6 U 7 KJIEeMMHOH K0JI0JKU X1 nJ1aThl yipaBJeHUs
2 modbus Komana “Pa6oTa” nmojmaercs no uHTepdeicy RS-485
OnpepesisieT CUrHaJ ynpaBJeHUs BBIXOAHBIM HaNpsXKeHUEM
3HayeHHe Hagnucek [TosicHeHue
CurHas 3aiaHusl U3MEHSETCS HaXXaTUEM KHOMOK “>" u
«er
0 KHOIIKH an
HaxkaTue “>” yBesinuMBaeT BbIXO/JHOE HANpsDKeHHE
HaxkaTue “<” yMeHblIIaeT BbIXOJJHOE HAaNpsi>KeHUe
CurHas 3aJlaHUsl U3MEHSETCS T[OBOPOTOM PYYKHU
NepeMeHHOT0 pe3uCTOpa, pa3Mel|eHHOr0 Ha JINIeBOH
1 BCTP.pe3UCTOP MaHeJH. [TosiokeHHE “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MUHHMMaJIbHOW BeJIMYMHE 3a/laHus, NoJioKkeHHe “Makc”
— MaKCUMaJIbHOM BeJIMUMHE 33/1aHUsl.
Curnas 3a/laHus MOJaeTCcd BHELIHUM HanpsikeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3a/laHud noJilaeTcs TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpaBJjeHus 4-20 MA
CurHas 3afiaHus NO0JAeTCS BHEIIHUM IepeMeHHbIM
5 BHEILl. pe3UCTOP | PE3UCTOPOM. PexomeHayemoe 3Ha4YeHue
CONPOTUBJIeHUs1 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJ 3aJlanus nojiaetcs no uutepdericy RS-485
OnpenenisieT NOBeJleHUE PEryJsTOpa IMOCAe NPONAXKU HAMpsKeHHs CUJIOBOM CeTH WU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHUe Hagnuch IlosicHeHue
Ecin mpoBan HamnpspkeHUs [JWICA MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEHUWe CKAavykoM BO3BpallaeTcs Ha

0 BKJIIOUEHO NpPEXHUU ypOBEHb.

Eciv mpoBan HampspkeHus Aawicsd Oosiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMAaTHUYECKOE MOBTOPHOE BKJIKYEHHUE.
Eciu mpoBas HamnpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEeHUWe CKAavykoM BO3BpallaeTcs Ha
NpEeXXHUU ypOBEHb.

1 OTKJIIOYEHO Ecnv mpoBas HamnpspkeHUs AJuiicsa 6Gosiee 2 ceK -
aBTOMaTHUYECKUM IMepe3anycKk He MNPOUCXOJUT; UYTOOBI
nepedTd B pexuM “PaboTa” HYXHO NOAATh KOMaHAY
“Cton”, mocJjie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”

OnpejensieT ycaoBUe cpabaTbiBaHUs 1-ro NporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
1 cnrtan TOTOB Elpa6aTbIBaH1;1e peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
F4 1-e pene ['0TOBHOCTB
2 curaan PAEOTA S:pa6aTb’{BaHI/Ie peJie IPOUCXOUT MPU NMEPEXOJE B PEKUM
PaboTa
3 cnrtan ABAPUS ‘(’:pa6aTbE’BaHI/Ie peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
ABapus
F5 2-e pesie OnpejensieT ycaoBUe cpabaTbIBaHUS 2-T0 MPOTrPAMMUPYEMOTO peJie
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3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PeXXUMaX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM
1 curHaa I'OTOB | P N p p a p pexoae B p
['0TOBHOCTB
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
2 curHaa PABOTA | . P ” p p A p pexoae s p
Pa6oTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePeX0/Ie B pEXKUM
3 curuan ABAPUs | /P33T peJIe NPOUCXOAHT HpH NEPEX0Ae B p
ABapus
OnpejensieT ycaoBUe cpabaTbiBaHUs 3-r0 NPOrPaMMHUPYEMOTO peJie
3HavyeHUe Hagnuch ITosicHeHue
0 OTKJIIDYEHO PeJsie HeaKTUBHO BO BCEX PEeXXUMaX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B PEXKUM
1 curdais 'OTOB
F6 3-e pesne “T'oToBHOCTB”
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
2 curHaa PABOTA | P ” p p A p pexoae s p
Pa6oTa
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/Ie B PEXKUM
3 curuan ABAPUs | /P33T pEJIe NPOUCXOAHT HpH NEPEXoAe B p
ABapus
OnpenensgeT MeTO/ PeryJIUPOBaHUs BBIXOAHOIO0 HANPSKEHUS
3HavyeHHe Hagnuch IlosicHeHue
F7 MEeTO/, per. " =
0 ¢dazoBbIA @®a30BbId MeTO/, peryIMpOBaHuUs
1 np.nepuoz, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJIOB
3ajiaeTcsl XapaKTep Harpy3Ky — akTHBHAs WM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AxTuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UH/. | aKTUBHO-WHJYKTHBHas. PeKOMeHJyeTcsl HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu s Harpysku, [OJKJIYEHHOW 4Yepes
TpaHcpopMaTop, mpH yIopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3ajiaeT nmapaMeTphl AJ1s UHUKALUU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUW U MOIIIHOCTeN o dazam
1 [,U WHuKanus TOKOB M HANPsKeHUH 1o ¢paszam
F9 HH KA 2 I,P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
3 U, P WHuKanus Hanpsi>keHUH 1 MOLITHOCTEH 1o ¢paszam
4 I WHukanus TOKoB 1o ¢pazam
5 §) Wuaukaius HanpsikeHUM no dpasam
6 P WHaukanus MouHocTel o ¢pasam
dyukuuu F11-F24 paeiicTByoT npu ¢azoBoM MeToje peryaupoBanus( yuknusa F7=0)
F11 IABH. VK BpeMsa n/iaBHOro BBIXOJA HANpsPKeHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadYeHUU
-1y dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 UIABH. BBIK BpeMs mnJIaBHOTO CHU)KEHUs HaNpsKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
' " | 3Havenu# dpyHkumu ot 0 ;10 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»KeHUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJSIIOIIEro CcurHana(ipyd YCJOBUH, YTO HaNpsKEHHE CeTH CHHYCOUJAJNbHO, a
Harpyska JinHelHa)
3HaueHHe Hagnucob ITosicHeHue
F14 | per. BenuuuHa
0 U BeixolHOe HamnpsiKeHUWe TMpsAMO NPONOPLUOHATBHO
CUTHaJy yOpaBJieHUs
1 p BbIXo/1Hasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHALY
ynpaBJieHUsI
F15 | mmxumnpegen MuHHUMa/bHOE 3HAaYeHUe CUTHaja 3a/jaHus B %. /luana3od 3HayeHud ¢pyHkuuu ot 0% 10

100%, HO He 6oJiee 3HaYeHUs GyHKIMHU F16. luckpetHocTh 0,1%
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MakcruMasibHOe 3HaYeHUe cUTrHasa 3a/jaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% g0

F16 | Bepx.mpenen 100%, Ho He MeHee 3HaueHus ¢yHknuu F15. luckpetHocTs 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAeT WU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKa WM CTabUJIM3allMH TOKa.
3HayeHue Hagnucoh [TosicHeHue
0 OTKIJL Pe>xuMbl OrpaHUY€eHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyeHue | | BkiroueH pexxuM orpaHU4eHHUs] TOKA
F17 —— 2 Crabunuzanus | | BkawoueH pexxuM cTabuam3aldu Toka
3 OrpanuyeHue U | BKJ/IOUEH peXUM OrpaHUYeHUsI HanpsHKeHUsI
4 Crabusausanus U | BKIo4eH peXuM CTabUIr3aIui HallPsKeHUsT
5 orpaHuyeHue P | BK/IOUeH peKMM OrpaHUYeHUsI MOIHOCTHU
6 Ctrabunuzanus P | BkitoyeH pexxuM CTabUJIN3allud MOLTHOCTH
7 Crabunuzanus | BkiroueH pexxuM cTabuarM3aliu KBaipaTa HalnpsHKeHUs
U*U
QyHKIMA onpeJiessieT CKOPOCTh M TOUHOCTh CTa0U/IM3allMK UK OTPaHUYEeHHUs
0 MeiieHHas MepsieHHast cTaGUIM3alMs], BBICOKAst TOYHOCTD
F18 | crabumsamus 1 cpeiHss CpenHss cTabuau3alys, Cpe/iHsisi TOUHOCTh
2 GbIcTpas BricTpas cTabuin3alys, HU3Kas TOUHOCTh
3 rH6Kas BoicTpass mnpu OGOJBIINX OTKJOHEHUSIX OT YCTaBKH,
Me/lJIEHHAsl IPY MaJlbIX OTKJIOHEHHUSIX
OnpenenseT MHUHUMaJbHOE 3HAayeHWEe HaNpsSHKEHHWS Ha Harpyske B peXuMe
F19 H. npegen U CTabWIM3alMKU HamnpskeHUsA. 3HadyeHHe OQYHKIMA HE MOXeT IMPEBBICUTh 3HAYeHUe
byuknuu F20
OnpefnensieT MakCUMaJIbHOE 3HaUeHWe HaNpsXKeHUs1 Ha Harpy3Ke B peXuMe OoTrpaHUYeHHs
F20 B. npenen U HaNpsDKeHUs WM CTAOWIM3allUM HalpspKeHUs. 3HadyeHHe QYHKIUM He MOXKET ObIThb
MeHblle 3HaueHus1 dyHkuuu F19
F21 u. ipegen | OnpenesisieT MUHMMaJlbHOEe 3HaU€HHE TOKA B Harpy3ke B peXXHMe CTabU/IM3aluU TOKa.
3HaveHHe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHHue QyHKIUU F22
OnpefenseT MakCMMaJibHOe 3HAaYeHHEe TOKa B Harpy3ke B peXHMMe OrpaHHWYeHUs TOKa
F22 B. mpeje | WM CTabUJIM3aluK ToKa. 3HaueHue QYHKIIMU He MOXKeT NPEeBbICUTh HOMUHAIbHBIM TOK
peryJisTopa U He MOXKET ObITh MeHbllle 3HaYyeHUs GyHKuuu F21
23 H. ipejgen P OmnpenesisieT MUHUMaJIbHOEe 3HAaYeHHE MOIIHOCTH B Harpy3ke B peXUMe CTaOHJIU3alHr
MOIIHOCTH. 3Ha4eHHe QYHKIIMU He MOXKET NPeBbICUTh 3HaUYeHue GyHKIMHU F24
OnpefenseT MakCUMaJibHOE 3Ha4eHHWE MOLIHOCTH B Harpyske B peXUMe OrpaHUYeHUs
F24 B. ipejen P MOILIHOCTH WJM CTAaGUIM3AllMU MOIHOCTU. 3HaYeHUe (PYHKIMU MOXET ObIThb MeHbllle

3HaYeHUs GyHKIUHU F23

®yukuuu F26-F28 neliCTBYIOT IpU peryJMpoBaHusA METO0M nponycka nepuogoB( yuknus F7=1)

OnpefensieT BpeMsi OJJHOTO IIMKJIA peryJaupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 WKJI. per.
I p 10 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYyeHHe cUrHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
F27 | HwxH.penesn o o
100%, HO He 60.1ee 3HaYeHus1 pyHKuH F28. luckpetHoctb 0,5%
MakcuMasibHOe 3HaYeHHe CUTHasla 3aJjaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
F28 Bepx.npejes 0 0
100%, HO He MeHee 3HaYeHus pyHKUMHU F27. luckpetHocThb 0,5%
F29 H. mpesen P OnpenesisieT MUHMMaJlbHOEe 3HaYE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
1P MOIIHOCTH. 3HaueHue QYHKIIMU He MOXeT NPeBbICUTh 3HaueHue pyHkiuu F30
OnpenensgeT MakCMMaJilbHOE 3HaueHHE MOUIHOCTU B Harpyske B peXXHMe OrpaHUYeHHUs
F30 B. ipeen P MOIIIHOCTHA WJIM CTAaOWUIM3alUM MOUIHOCTU. 3HAauYeHUe QYHKIHUU MOXKET ObIThb MeHbIle
3HaueHus pyHkiuu F29
dyukuuu F31-F32 aeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpenensgeT MUHMMaJbHOe 3HAaYeHWe KBaJjpaTa HaNpshKeHUs Ha Harpys3ke B pexume
F31 | u.mpegen U*U | crabunu3auuu KBaZpaTa HalpspKeHHWsA. 3HayeHHe OQYHKIMA HEe MOMET MpPEeBBICUTh

3HaueHue ¢yHKMU F32
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Onpe,qenﬂeT MaKCHUMaAJIbHOE€ 3HA4Y€HHUE€ KBaJApPAT HANPAXEHHA Ha Harpy3ke B peXumMe

F32 | B.mpegen U*U | crabunusaiiiu KBajipaTa HamnpsikeHUs. 3HaueHUe QYHKIMU He MOXeT ObITb MeHbllle
3HavYeHUs pyHKIuHU F31
OyHKIMA BK/IOYAET UK OTK/I0YaeT TeCTUPOBaHUEe Ha HaJIMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMbIKaHHe TUPUCTOPOB
Fo1 KOHTPOJIb 3HayeHUe Hapnuch [TosicHeHue
Harp.
0 BKJIFOUEHA 3aniyTa BKJKYEHa
1 OTKJIIOUEeHa 3amuTa OTK/JIYeHa
QyHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
3HaveHune | Hagmuce [losicHeHue
F92 | KoHTpoJb da3
0 BKJIIOUEHA 3amnyTa BKJIKYEeHa
1 OTKJIIOYEHA 3anyTa OTKJKYeHa
3ainuTa OT HEMCNIPAaBHOCTH B LIENMU U3MEPEHUSsI BBIXOJTHOTO HaNPsXKeHUs
FO5 samuTa UBbIX 3Havenue | Hagmuce [losicHeHue
0 BKJIIOUEHA 3aluTa BKJIKYEHA
1 OTKJIIOYEHA 3amyTa OTKJKY€eHa
QyHKIMS BKIKYAET WM OTKIKYAET 3alIUTY OT HECUMMETPHUU TOKOB Harpy3ku
3HaueHHUe Hagnucob [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 15%
3amuTa
F93 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3anuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIOYEHA 3aniyTa OTKJKYeHa
3anuch B 1aMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HavyeHue Hagnuceh ITosicHeHue
0 HeT 3HaueHUs Bcex MOpOTpaMMUpyeMbix GYHKIUA He
HM3MeHsIeTCs
Bce nporpaMmupyemsble byHKIMHU NPUHUMAIOT
3aBO/JICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs] paBHBI:
OyHKLIMA 3aBo/iCKoe OyHKLIMA 3aBojcKoe
3Ha4YeHUe 3Ha4YeHue
F1 0 F20 UHomMm
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBoj. HacTp. 6 3 26 5 cox
F7 0 F27 0%
1 Aa F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHOM
F12 3 cek F31 0
F14 0 F32 50000
F14 0 F91 0
F15 0% F92 0
Fl6 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpepensieT afipec ycrporcTBa B ceTu RS-485, 3nauenus ot 0 0 247
OnpejiesisieT CKOPOCTb Nepeiauu JaHHbIX M0 ceTH RS-485
F100 | RS-485 ckop 3HayeHuUe Haanuce
0 1200 6uTt/c
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1 2400 6ut/c

2 4800 6uT/cC

3 9600 6uT/cC

4 19200 6uT/cC

5 28800 6uT/C

6 38400 6uT/C

7 57600 6uT/c

8 76800 6uT/cC

9 115200 6uTt/c
F102 KI paza A Omnpenensier K03GPUIMEHT IMepeAadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢paza B CUTHaJa C JaT4YMKa TOKAa U MOKA3aHUSIMHU TOKa Ha JIMCIJIEe B COOTBETCTBYIOLIEN ¢ase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJle OOBIYHO BBICTABJEHO 3HadyeHWe 6ju3koe kK 1,00.

JluamazoH 3HayeHui ot 0 1o 2,50

8. Ucnosib30BaHue BctpoeHHoro IIU/l-perysaropa

Jnsa ucnosnb3oBaHua BcrpoeHHoro [IW/l-perynsTtopa AJig peryJvMpoBaHUs TeMIlepaTyphl
00'beKTa HEOOXO0JMMO BbIOpaTh CUTHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTaHOBUTbD
3HayeHUe OyHKIMM F2, paBHoe 4. B 3ToM ciydae aHasoroBblM BbixoaHOW curHana I[THU/-
peryssaTopa CTaHeT yIpaBJATb BBIXOAHBIM Hanps»keHrneM TPM.

Takxe Heo6x0aUMO NpoU3BeCTU KoHUrypupoBaHue [IN/[-peryisiTopa B COOTBETCTBUMU C
npujaraeMor TeXHUYeCKOU JOKyMeHTaleN.

9. UHauKanusa JaHHBIX HA JUCIJIee

B Ta6sune 9.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIEE JaHHbIE /151 BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajarouiero cursHaja, Hamnpumep, Usz=25%,

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

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

2-11 CTpOKa 3HayeHUe QYHKIMHU U KPaTKOe NOsSICHEHUE

1-7 cTpoka BesinunHa 3a/jaroniero curaJja

2-1 CTpOKa 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 kB,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OToGpakaeMble Ha AuCIlJiee MapaMeTpbl NEPUOJUYECKH MEHSIOTCH.

Pa6ora y
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,
HanpuMep, Tp, Hy)kHO HakaTb KHomkKy "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT QUKCALUIO
TeKyllero napaMmerpa. [lpu sToM Ha guciiiee 6yfeT 0TOOpakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHuUe
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10. Bo3MOKHbIe HEMCIIPABHOCTHU U CIOCOOBI UX YCTPAaHEHU S

Bo3Mo»KHble HEUCIIPABHOCTHU U CMIOCOOBI UX YCTPaHEHUs IpUBeZeHbl B Tabue 10.1

Tab6siuna 10.1 Bo3aMoKHbIe HEMCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
Harpyska He noAKJ/04YeHa UM KOPOTKOEe 3aMblKaHUE BHYTPHU TUPUCTODPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/wuyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOJKJ/IIDUeHA HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyiieHre KOHTaKTa [IpoBepuTh KOHTaKTHbIE
coelUHEeHUs; TPU HeO6XOAUMOCTH
KOHTaKTHbIE NOBEPXHOCTHU
owl HeT Harpy3KH Ui 3a4YUCTUTb, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal NOATSAHYTh
06pbIB MPOBOJIOB, 06pPbIB BHYTpPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikanue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPUCTOpPA OTKJ/IDYEHHOM HaNpsh>KeHUU CeTH.
Ecnu Tupucrop “sBoHuTca’ -
YCTPOMCTBO HEUCIPABHO
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KkHasi npuYnHa JenicTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUHN
. NoJaHo HalpsKeHHUd, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsiXKeHHEe B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUs  WJM  MpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUIMTENIbHOCTBI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Om3 Hannpt;(:ggnﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecam F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” mocje mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxsaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasA npu4YMHaA JencTtBus
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
Perynstop pasMemieH B IJI0XO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTW/IMPYEMOM WJH JKAapKOM | OKpYKalollero BO3/1yxa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
peryadaTtop B Jpyroe  MecCTo,
NPUMEHUTh BHEIIHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouucTUTh MeXIlJIaTHbIE
HET CBSI3U MEX/Y
Owb ZAPYT C APYTrOM JJaHHBIMU pa3beMBI, eC/IM OLUIMOKA He hcye3aeT

mjiaaTaMmu!

— OTIIPABHUTHL B PEMOHT
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Harpysxa He TIOoAKJ/IDYEHa HJIH
MOAKJINYE€HA HEBEPHO

Y6eaUTbCs B IPpaBUJIBHOM
NO/IKJII0YEHUH Harpy3KHu

HapyuieHre KOHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeAHEHUA; IIPpU H606X0,[LI/IMOCTI/I
KOHTAKTHbIE€ TIOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE COEAUHEHHUA

o6 HEeCUMMeTpUs NOATAHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH LIEJI0CTHOCTb MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUNbHBIN JqucbanaHc | [loMepuTh COMPOTUBIEHUSA
CONMPOTHUBJIEHUH HAarpy3Ku Harpy3ox
CunbHBIN fucbasiadc pas OTKJIOYHUTD 3aUUTY
BHyTpeHHss1 HEUCIIPABHOCTD OTKJIIOYUTD 3aL[UTY UM OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha Bbixoie | [Ipo3BOHUTH BBIXO/, peryisaTOpa Ha
peryasiTopa HasiM4yue MeX($a3zHOTO KOPOTKOT0
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJII0
KopoTkoe CivmkoM  6oJibllIMEe  MYCKOBBIE | YBeJIMYbTE BpeMs MIJIABHOTO MYCKa,
Ow?7 | TOKU YMEHBIIUTE BbIXOJHOE
3aMbiKaHue!
HanpsDKeHYe, BKIKYUTE PEXUM
OTpaHUYeHHUs TOKA
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbUIUTh BbIXOAHOE
OpeBbIIaeT HOMHHAJIBHBIM TOK | HampsiKeHHE PeryJsTopa;
ow10 Meperpyska peryasiTopa B Te4YeHHe | BKJIYUTD PEXKUM OTPAHUYEHHUS
JUINTEJLHOTO0 BpEMeHU TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Kku
BHYTpeHHss1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Cucrema ynpaBJieHUs] QUKCUPYET 3aBeZJOMO HEBEPHbBIE MOKA3aHHUS
HanpsHKeHUs Ha JIUCILIee
Bo3mo:KkHasi npuYnHa JenicTBUs
HeBepHasd cxeMa mnNoAK/IOYeHUs | YOEIUTHCS B IPABUIBLHOCTH
Harpy3KH, 06pbIB HAarpy3Ku MNOJK/IYEHUS U OTCYTCTBUSA
06pBIBA HATPY3KH
TpebyeTcsa HacTpoiika mokaszaHui | OTKJHYUTH 3alUTy PyHKIMel FO5,
HanpsKeHUs MPOU3BECTH MOJCTPOUKY
ow13 HET U3MepeHus peryJiMpoBOYHBIMH PE3UCTOPAMU

UBbIx!

Ha 11ate A6 B COOTBETCTBUH C
nyHKToM 3.17 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKJII0O4E€HHOM
COCTOSIHHY IIPOBO/IOB, Pa3beMOB
HWKHeH n1aThl A6

Hapyuienue KOHTaKTa
MEXIUIaTHBIX Pa3beMOB MEXAY
maatamu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,[LI/IMOCTI/I
IPOYUCTHUTDb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTOop He BOCHpUHUMAET KoMaHAy “PaboTa”

Bo3Mo:xHasg npuYrHa

JeiicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJIeHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3anporpaMMHpoBaHa

[IpocMoTpeTh 3HayeHUe QYHKIHUU
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HeT omin6ok

¢yHkuusa F1 - Bwi6op cnocoba | F1; npu HE06X0AUMOCTU U3MEHUTh
10/1a41 KOMaH/bl ee 3HaYeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

3HayeHHMe CUTHaJIa 33/]JaHUs He u3MeHseTcsl uan paBHo 0%

Bo3MoxHasg npu4YMHA JencTBus
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUs] WJIM UX HeBepHOe | IPaBUJIbHOCTb NOJK/II0YEHUS
NOJKJII0YeHHe Lieney ynpaBJieHUs

HeBepHo ycTaHoBJieHO 3HaveHHe | [IpocMoTpeTh 3HadyeHHe OGYHKIUU
¢yHkuuu F2 - BpIGOp McTouHUMKA | F2; mpu HEOOGXOAMMOCTH U3MEHUTh

33J1a1011ero CUrHaJia ee 3HAYEeHHUe.
HeucnpaBHOCTh  KHOMOK  wiH | OTIpaBUTb B PEMOHT
BCTPOEHHOT0 epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEUCIPaBHOCTh

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

HeT omu6ok Bo3Mo:xHaa npyuYMHa JenicTBUs
HeucnpaBHbBI TUPHUCTOPHI [IpoBepuTh HCIIPaBHOCTb
THPUCTOPOB
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Ha nHAMKaTOpe HeT HaAMCeH, CBETOAUOAbI HE TOPAT
Bo3mo:KHasi npyuYnHa JenicTBUs
He nmopgaHo BcnomoraresibHOe | BKA0OYHUTB aBTOMaT QF2,
nutanue 220 B NPOBEPUTh HaIHW4YMe HaNpsSKEeHUs
HeT omn6ok
220 B Ha koHTaKTax aBTomMaTa QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
OTKJIloUeHue”
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT

[Ipy paGoTe peryjdaTop TMepUOAUYECKH “3aBHcCaeT’, JaHHble Ha
WH/IUKaTope OGHOBJISIOTCS HEeCBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs

BcnomoraTtesibHOe nutaHue | [IpoBeppTe ocuuorpadpom

COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W IpOBaJoOB B
HeT omn6ok IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKEHUH.

pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU

o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX

annaparos)

BHyTpeHHss1 HEUCIPAaBHOCTh OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipy nojavye HampspkeHUs Ha pPeryJsATOp Ha Harpy3ke HpUCYTCTBYeT
Hanpsi>KeHUe, X0Ts KoMaH/1a “Pa6oTa” He MoJlaHa, PeryJasTOP HAXOAUTCS B
pexxume “'oToBHOCTB”

Bo3MoxHasA npu4YMHA JencTBus

KopoTkoe 3ambikaHhe BHYTpPH | “[Ipo3BOHUTBL” THPUCTOP
THUPHUCTOPA

HegepHoe noJiKJItoueHue | Yoeaurcs B MPaBUJIbHOCTU
Harpy3ku MOJIKJIIDUEHUS] HATPY3KHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
[Ipu paboTe peryJisTopa BbiKIO4YaeTcsd aBToMaT QF1
HeT omn6ok =
Bo3MoxHasg npu4MHaA | Jencreusa
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OTKJIIOYeHUue” OTKJIIOUeHue”

Haxxata kHomka «”ABapuiiHoe | OTXaTb  KHONKY  «’ABapuiiHoe

JIAHHOHW MOJeJIM PEeryasTopa.

CuIIKOM 6OJbIION TOK HAarpy3KU | Y6eAUTech, YTO TOK Harpy3kd He
npeBbllIaeT HOMHUHAJIBHBIA  TOK

CinumikoM 6oJiblIol nyckoBo Tok | Ecium BO3HHUKAIOT 6oJsblIKE

Harpy3ku IIyCKOBBbIE TOKH, yBeJUYbTE BpeMs
IIJIABHOTO NyCKa,  yMeHbLIUTe
HayaJbHOe 3aJlaHhe BBIXOJHOTO
Halnpsi>KeHus

KopoTkoe 3aMblkaHUe Ha BbixoZie | “[Ipo3BoHUTE” BBIXOJ pery/asiTopa

HewncnpaBHOCTb aBTOMATa 3aMeHUTb aBTOMAT

11. TexHM4YecKoe 06C/IyKUBaHUE

11.1 TexHuYeckoe OOCIY>KMBaHHE peryJisiTopa MPOU3BOJUTCS He pexe OJHOro pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHUs peryasTopa

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEXXKHUMA PETYJISATOPA.

12 MapkupoBKa peryJaTopa

12.1 Ha kaxxaplil peryJiiTop HaHOCSITCS:

A) Ha3BaHUe peryasaTopa;

B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3aUTHI KOPIYCa;

/1) 3aBoACKOM HOMeED;

E) rog usrotossieHus.

13 YnakoBKa 6J10Ka
13.1 YnakoBKa peryJsisTopa Ipou3BOAUTCH B KAPTOHHYI0 KOPOOKY WJIY iepeBSHHBIN ALUK.
14 TpaHcnopTUpOBaHHE U XpPaHEHUEe
14.1 PerynsiTop XpaHUTb B 3aKpbITbIX IOMEIIEHHUSX B KAapTOHHBIX KOPOOKax WJMU
JlepeBSIHHBIX ALIMKaX [IPU CJIeAYIOLUX YCI0BUAX:

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

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

Bo3zyx B noMeleHUU He JOJDKEeH COAepkaThb NbIM, TapOB KUC/IOT U ILesIoYeH, a Takxe

ra3oB, BbI3bIBAOIIIHUX KOPPO3HIO.

14.2 PeryssiTop B yHaKOBKe TPAHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.
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14.3 TpaHcnopTHpoOBaHHWe [JONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-3-C-TTUA251-H-A ..o e 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veerurerernrreernnreersenennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
30§01 0 G 2 1T

16 T'apaHTHiiHbIE 06513aTE/JIbCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUSA U MOHTAXa.

16.2 B ciay4dae BbIXOJA peryasTopa U3 CTPosl B TedeHHWEe TapaHTUHMHOIO CpOKa IMpH
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

16.3 l'apaHTHUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHYeCKUX U UHBIX NIOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTEA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTENeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHM3alUil 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLMHU YCTPOUCTBA.

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

16.4 PeMOHT U CcepBUC, B TOM 4YHCJ€e FapaHTUMUHBIM OCYLIEeCTBJSAETCA Ha NpeANpUATHU
WU3TrOTOBUTEJIA.

16.5 B ciydyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PATUThCS 10 aipecy, YyKasaHHOMY caiTe KoMnaHuu: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al CxemMa no/JiK/It04eHHs Harpy3KH — “3Be3/1a” c paboyeil HEUTpasibio
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa
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IIpunoxxenune B FaGapuTHbIE U IPUCOEAUHUTEIbHBIE Pa3MepPbI
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Ta6sinna B1 F'a6apuTHbIe U IPUCOEIUHUTENbHBIE pa3Mepbl, MM

HaumeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-TINJ251-H-A-40 | 360 | 390 | 414 | 560 | 525 | 174 | bBoare M8 16
TPM-3-C-IINJ251-H-A-80 | 360 | 390 | 414 | 560 | 525 | 174 | Boarei M8 18

TPM-3-C-TINJ251-H-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | Boatel M10 25
TPM-3-C-TIMJ251-H-A-160 | 480 | 516 | 546 | 720 | 680 | 194 | Boatel M10 27
TPM-3-C-TIU/J251-H-A-200 | 560 | 602 | 638 | 840 | 790 | 194 | Bosatbl M12 35
TPM-3-C-TIMJ251-H-A-250 | 560 | 602 | 638 | 840 | 790 | 194 | Boatbl M12 38
TPM-3-C-TIMJ251-H-A-315 | 660 | 702 | 738 | 940 | 890 | 222 | Boatbl M12 43
TPM-3-C-TINJ251-H-A-400 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 55
TPM-3-C-TINA251-H-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boartst M12 63
TPM-3-C-TIN/1251-H-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTtsl M12 68
TPM-3-C-TIN/1251-H-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTtsl M12 76
TPM-3-C-[IMJ251-H-A-1000 HanoJsibHbl# mikad 1600x800x400 120
TPM-3-C-[INJ251-H-A-1250 HanoJsibHbi# mkadp 1600x800x400 130
TPM-3-C-[IMJ251-H-A-1600 HanoJsibHbl# mkad 1800x800x400 140
TPM-3-C-[IMJ251-H-A-2000 110 3aPOCy

TPM-3-C-[IMJ251-H-A-2500 1o 3a1pocy

TPM-3-C-[IMJ251-H-A-3000 10 3aMpoCy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31



