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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOILIHOCTH, UMeHyeMoro Jlasnee 1o Tekcty “TPM-3-H” , “perynsarop” uiu “ycTpoiicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHasHayeH [Jis PeryJMpoBaHUsl MEepPeMEHHOT0 HaIpsKeHUs B CEeTSX
220/380 B 50 I'm HA aKTUBHOW U AKTHUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 3a/JePXKKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycKka Nepuo/ioB.

PerysnaTtop Henb3sd WCNOJb30BaTh [ 3JEKTPONMUTAHUS MNpPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

1.2 Harpy3ska K pery/isaTopy NoJKJr4aeTcs Mo cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOrO ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisi 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3nuCcTOop Ha
nepejHell mnaHesnd I1Kada, TaK M JAUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) crangapTHbid curHai 4...20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHUPOBAHUSL.

1.5 PerynaTop sB/sieTCd  MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMILJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCledrnBaOLUX
HaJiexkHoe QYHKIIMOHUMPOBAaHKE YCTPOUMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTES
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.
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2. TexHU4YeCKHeE XapaKTEPUCTUKH U YCJIOBUS IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Tabsnna 2.1 - Texuuueckue xapakrepuctuku TPM-3-H

KosinuectBo ¢das 3
CeTb 198-242 B, 342/418 B, 50 I'y
YnpasJienue ¢pazamMu CoBMecTHOe

Cxema IMMOAKJ/IDYEHHUA HATPY3KHU

“3Be3/a“ c paboyel HEUTPaAIbIO

Hanun4yue BBOJAHOT'O aBTOMATHU4Y€CKOI'O
BBIKJIKOYATEJIA

Het

Hasnv4yre KHONKHU aBapm‘/iHoro OTKJIOYEHUA

Ja

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

®a30BbIM, NPONYCKOM NEPUOI0B

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

HoMHHa/NBHBIN TOK HAarpy3ku, A

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

Peryupyrouun 3jieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHan ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 Om

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

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.
BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,

“ToToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnanue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpPOHHAs1, paboTaeT TOJbKO Mepes MycKOM

3aLU,I/ITa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3almuTa: HeCUMMeTPUS BbIXOJIHBIX TOKOB(

JJIeKTPOHHadA
0OPBIB UJIH NOBPEXKJEeHHEe Harpy3KHu)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -

CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE) 1 MuH
[Topor cpabaTbIBaHUS 3aIUTHI OT KOPOTKOT'O [>= 3l

3aMblKaHUs( aMIIMUTYAHOE 3HaYeHHe)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In

cTabuIM3al MU TOKa

BpeMs cTabuM3aIUM TOKa MPU CKayKe

HaNps>KeHHUs CeTH WM Harpy3ku Ha 10% B 2.3 cek
peXXuMe CTabuJIU3allMUi TOKa
CTeneHb 3alHUIIeHHOCTHU P41
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OxaskeHHe [IpyuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIITOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
2,5 kB Mexay 1maccy, CUJI0BOM LieNnbio U
N3ongauus
yIpaBAsALIMMHU LensaMu
PexxuM paboThl Jnutenpsbly, [1B = 100%
CpoK aKcmyaTanuu He menee 10 sieT
['apaHTUs 12 MmecsaLeB
HuTtepdeiic RS-485, npotokos ModBus RTU onuusi, TpedbyeTcs gomn. miata RS-485

[ paboThl peryJjsTopa Heo6XoAMMO JBa HampspkeHus. OJHO HampsbKeHUe vepes
TUPUCTOPbI KOMMYTHUPYETCSI HAa Harpy3Ky — OHO Ha3bIBAeTCs CUJIOBBIM HAMpSKEHUEM; ApPyroe
HanpspKeHWe MCIOJIb3yeTcd [JIl [NUTAaHUA CUCTEMbl YIpaBJeHWs - OHO Ha3bIBAaeTCHd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PerynaTop npeAHa3HavyeH [Jisl 9KCIJIyaTalUY B CeyOLIMX YCIOBUSX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U ra30B;

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

B) BepxHU Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3J]eCTBUS MPSMBIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U Y/IapPOB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA
3.1 BHyTpeHHee YCTPOWCTRBO.

BHewmHuM BU/J peryasTopa npejacTaBJieH Ha pucyHke 3.1:

PucyHnok 3.1 BHeluHu# Buj perysstopa
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Ha niuiieBo#i maHe 1M pa3MelaloTCs 3/1IeMEHThI MHIUKALUHU U yIIPABJIeHHUS:
A) cBetoauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') KU IKO-KPUCTAIJINY€CKUH UHAUKATOD;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;

E) pyyka BCTpOEHHOTO epeMeHHOT0 Pe3UCTOPa;

) kHONKa aBapHUITHOT'0 OCTAHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnax/JeHus;

B) muiaThl cUCTeMbl YIIpaBJIeHUS];

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

) knemMHas kosoaka XT2 paa nmoaksatodeHusi HedWTpanu, XT3 - [ NOAKJIHOYEHUS

Harpy3Kuy;

E) aBTOMaTuuyeckui Bbika4aTeab QF1;
) naTyvku Toka ( 3 WITYKH)
3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 60koBoO# nmaHeu I.LIKa(l)a HaXOAHTCA KJieMMa 3a3€MJIEHHU .

B kayecTBe peryJiMpymolLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJYJIA, KaX/bld U3 KOTOPBIX COAEPXUT IO JABa TUPUCTOPA, COEAUHEHHBIX 10 BCTPEYHO-
napaJsiiesibHOU cxeMe. Ha siieBoi naHesid pa3MelleHbl 3J1eMeHThbl UHAWKALMU U yIpaBJIeHUs.
BHemHue mnpoBoja W Kabenud A TNOJK/IOYEHUS HaNpspKeHUs CeTH, Harpyskd W Lienei
yIpaBJieHUs] BBOJAATCA B LIKadp C HWXKHeW cTOpoHbl. llenu ympaByieHHS U CUTHa/IA3aLUU
NOJKJ/I0YAITCA K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJeHMUs.

3.2 PexXuMbI paboThL

PerysiaTop B J1060i MOMEHT HaXOAMUTCSA B OJHOM U3 PEXUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsaule 3.1.

Tab6sinna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yHnpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHWe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaHJAbl “Pabora” wam
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHUH KOTOPbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHus

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIUMEe UMIYJbChl, HA
Harpy3ke MPUCYTCTBYeT HamnpsbkeHWe. Ha MHAMKATOpe OoTOOpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHUsT KoMaHZbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“T'oTOBHOCTB .

“ABapus”

B 3TOT peXuM peryJsiTop nepexofuT NPU PerucTpayuu Kakou-Jubo

6




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

aBapuHHOM cuTyauuu. UMny/ibchl ynpaBJieHUs] HA CUJIOBble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JUKBUJALUM aBapuUiHOW cuTyauuu. [locne perucrpandu OTCYyTCTBHUS
aBAapUWHOM CUTyallUU PEryJsTOp MOKEeT aBTOMAaTHU4YeCKU IMEepPEUTH B
pexxuMm “PaboTa” niu “I'oTOBHOCTh” B 3aBUCHMOCTHU OT BH/]a aBapUHHOHN
CUTYalLlUH Y 3allpOrpaMMHUPOBAHHbIX HACTPOEK.

Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSIOIAsg HaAIKUCh

“IIporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYE€HUM NPOTpaMMHUPYeEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTu B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnociue
noZilayd TUTAHUS JJI CUCTeMbl ymnpaBJjieHUs( Korja Ha JAuUCILIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYIed MOJieJIU peryJsiTopa).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4yy KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoi cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
Tekyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOSICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPpYKTUBHO pery/asiTop BbINOJHEH B BHJE METaJJIMYeCKOTO0 HABECHOr0 WU
HanoJsibHOro mkada. Ha mepejHell maHesM HMEITCS OpraHbl YIpaBJeHUS U WHAUKALUHY,
nepevyucieHHble B Tab e 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeH!sl U MHAMKALUK peryasaTopa

OpraH ynpassieHus uiu | HasanaueHue

MHIUKAIUHU

ABTOMaTHUYeCKUH
BbIKJIO4aTe b QF1

3amuTa 1emnei ynpasJjeHus

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

loput B pexxume “ABapus”

Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

WMHJUKATOP

IpOrpaMMHUpyeMbIX yCTABOK

[lepeMeHHbIN pe3ucTop | YnpaBJieHHUE BbIXOJHON MOLHOCTbIO B PyYHOM peXUMe

“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BXoJ1a/BbIX0/1a B PEXKUM MPOrPaMMHUPOBaHUs

Jlis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMATb ee

Kromia "®" 3HAYeHMUs
KHomnka “>”" Jl/1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

KHonka “ABapuiiHoe

OTKJIIOYeHue”

Z[J'[H HeMeaJIEHHOT O CHATHUA BbIXOAHOI'O HallpAXEHHWA IpPHU
BO3HHWKHOBEHHWH aBapHﬁHOﬁ CUTYaAlUH.

3.4 HasnaueHue kjaeMM kaeMMHbIX Koa040K XT1-XT3, X1 u X4 npuBejieHo B Tabsule 3.3.

KnemMHuble kostoaku X1 v X4 pa3MelaroTcd Ha IjiaTe yrnpaBJeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/a04YeHHUsI CeTU
XT2 1 N s coelMHEHUS C HEUTPAJIbIO
XT2 2(3) N sl coelMHEHUs C HEUTPaJIbIO
XT3 1 LA Jlnsi coefiHEHMs C HArpy3Kou
XT3 2 LB Jlnsi coefHEHMS C HArPY3KOH
XT3 3 LC 51 coefiHEHUd C HArpy3KoH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6wmui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO yIIpaBJIeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pese
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 3-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 8 p3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOrpaMMUPyeEMOro

peJie

3.5 CxeMa coeJMHEeHUS HArPY3KHU.
Harpyska nojkstodaeTcs no cxeMme “3Be3zfa” ¢ paboyell HEWTpaIbl0 B COOTBETCTBHUU CO

CXeMaMHU W3 NPUJIoKeHHUd A.

[Ipy coefnHeHuM no cxeMe “3Be3za” ¢ paboyell HeUTpalbl0 MaKCUMaJbHble HaNpSKeHUs
Ha Harpy304yHbIX conpoTuBJieHUsX Ra, Rb, Rc paBHbI pasHbiM HanpskeHUsM Tpexda3zHoU ceTH(
HOMHHaJ/bHO 220 B).

IIpu BbIGOpE Kabesiss U IIUH CJAeAyeT y4eCThb, YTO NPU peryjaupoBaHuM ¢a3oBbIM
MeTO/J,0M, TOK B HEelTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cO6eHHOCTh
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIo.
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3.6 Boibop crnocoba nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbOJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

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

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, eciu
F1=2.

3.7 Br160op 3a/1at0111ero CUrHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINpPSXKEHUS PperyasaTopa MOXHO MeCTHO WU
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJISATh:

A) xkHonkamu “>" m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaKaTHe U yZiep>KaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpoeHHbBIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUSAM 33/jal0lero CUrHaJsia.

[ AMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSKOIIUX CUTHAJIOB MOTYT
NpUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

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

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop ucCnosib3yeMOro CUrHajJa OCYLeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIJiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJ/IM3allMu TOKA CUTHaJ 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

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

3.8 Hcnoab3oBaHUe GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysfTopa Mocje NpoBaJja CUJIOBOTO WKW BCIIOMOTAaTEeJNbHOTO HaNpsKeHUs
ompejesisieTcsli 3HayeHMeM QYHKIMU TNOBTOPHOro BKJIW4YeHUs F3, ycTraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluraeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIIYeHUe. Ecau npoan
HaNpsKeHUs JIJIMJICS MeHee IBYX CeKyH/I, TO BbIXO/JHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle JIBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpsKeHUs JJIMJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIMYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCS cooblieHre 06 ourMbke. B TakoM MoJIOKEHUU PeryJssiTop 3a6JOKMPOBAH M Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJIOKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Bp160p QyHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTH oT 3HayeHu# ¢yukiuui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

A) PeryssTop HaxoAuTcs B pexkxuMe “'0TOBHOCTB”;

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHUpyeMbIX peJie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHO€e HalpshKeHUe PeryyisTopa MOXKeT PeryJaupoBaThcs ABYMs crocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bribop crnocoba
peryJiMpoBaHus OCyLIeCTBJsIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZiHOE HamNpsbKeHWe peryJupyeTcs 3a CYeT HW3MEHEeHUSI BpeMeHHU 3aJlep’KKHU

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

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHue Ipy $pa30BOM Ccriocobe peryaupoBaHUs
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JlocToMHCTBa MeToa:

A) noaxoAUT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOU HArpy3ok ( cos ¢ >0,2);

B) noAXoAUT A/ peryJiMpoBaHusl TeMIepaTypbl MaJOUHEPLIMOHHBIX HAarpy30K U YPOBHSA
SPKOCTHU CBeYEeHMUS JIaMIl HaKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NYCKOBbIE TOKH;

HepocraTku metopa:

A) BHOCUT rapMOHMYECKHE UCKAXKeHUS HaNPSXKeHUS CeTH;

B) noTtpeb6/ieHre peakTHBHON MOLHOCTH, IOHMXKEHUE COS (p CETH.

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.4 Pa6ouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momayu koMaHAbl “Pabota” B TedyeHHe BpeMeHM TIHyCK BbIXOJHOE HaINpshHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHHUMAJILHOTO 3HauYeHUs1 Min /10 3aIaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBAeTCd IJIAaBHbIM MyCcKOM. /lajsiee BBIXO/JHOE HAMpsi?)KeHHe U3MeHseTC B COOTBETCTBUH C
CUTHAJIOM 3aJlaHUsl B JUana3oHe MexJAy 3HaueHUssMH Min u Max, a 3aTeM mocJje HoAa4yu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsSXKEHUE IJIABHO YMEHbILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOT'0 YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.11.1 [InaBHBIX NYCK U NJIABHOE BBIKJIKYEHHE

[IpuMeHeHHe (YHKLUUK MJAaBHOTO MyCKa W BbIKJKYEHUS TMO3BOJSAIT NpPeJoTBPAaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJEHHblE pPE3KUM HAaOpPOCOM U COPOCOM HArpysKH, a TaKKe
YMEHbIIUTD MYyCKOBbIe TOKU. BpeMeHa M1aBHOTr0 MyCcKa U BbIKJIOYEHUS 33[al0TCS B IpefesiaxX OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).
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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 HamnpsbkeHue U, To
JIEACTByIOllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3aaHus( NPy YCJOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAIbHO, HAarpy3ka JMHeHHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJsseMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOIIHOCTb P, To
BBIXOJ|Hasi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6auna 3.4 3aBUCUMOCTb BbIXOJHOTO HANPS?KEHHUST U MOIIIHOCTH PeryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTP

Hanpsi:xenue, U Moi1HocTs, 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 OCylLiecTB/sAeTCA NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

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

pucyHke paboyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULbI
JlMafasoHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO mapameTpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJis HWXKHero npegena paBHbiM 0%, a jus BepxHero - 100%, To
peryjiMpoBaHue OyZeT peajU30BaHO BO BCEM JHana3oHe - OT HyJs [0 IOJHOrO CEeTEeBOro
HaNpsHKEHUS.

JluckpeTHOCTB perysmpoBanus coctapset 0,1%.

3a/laHre 3HAaYEeHU HI)KHETO U BEPXHET0 MpeJiesIOB PeryJupoBaHus Jiisi $a30BOro MeTo/ja
OCyleCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysnatop MoxeT paboTaTb B peXUMe OrpaHHWYeHHUsl TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHMWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4uMHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxyM cTabUAM3aIUU TOKA

PeryssiTop MoXeT pa6oTaTb B peXHUMe CTabUIM3alMM TOKa, B KOTOPOM CHCTeMa
yIpaBJieHHUs] aBTOMaTUYeCKH HM3MEHSIeT YINpaBJisiiolliee BO3JEWCTBHE HA THUPUCTOPbl TaKUM
006pa3oM, 4TOOBI MOAAEPKUBATb TOK HAarpy3KH Ha 3aJlaHHOM ypoBHe. TOYHOCTh CTa6UIM3ALUU
TOKa - 2% OT HOMHMHAJIBHOTO TOKa peryJisTopa, BpeMsl CTaOWJMU3AlUM TOKA NMPHU CKAYKe
CeTeBOr'0 HampshKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3ajJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMep I3 = 27 A. OyHKIUMS BK/IOYAETCS M OTK/IKYAETCA MPOrpaMMHpPOBaHUEM
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yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd yctaBkaMu F21 u
F22( cM. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OrpaHUYEHUS U CTAOUJIN3alUU

B nmnpeo6pasoBaTesie HMeeTCI BO3MOXXHOCTb YCTAHOBKM CKOPOCTH  CTAaGUIM3ALMH(
OrpaHUYeHMsI) 3aJaHHbIX BeJWduH. Jlis 3toro umeercsa o¢yHkiua F18, koTopas moxeTt
NPUHUMATh 3HAUYEHHUS:

- 0 - MmeasieHHas. CKOpPOCTb CTAaOUJIM3ALMU MM OTPAaHUYEHHUsI MAaKCUMaJIbHO MeJJlIeHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuau3alnyMu. TOYHOCTb CTaOUJIM3aLUU
HanpsPKeHUs1 UId Toka — 1% oT HOMHHAJILHOTO HANPSKEHUsI CETH, BpeMsl CTAaOUJIU3AlMU TIPU
CKayKe CeTeBOr0 HaNnpsbKeHUs UK Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JIOCTHUTaeTCcsd CpeJHAST TOYHOCTh CTAOWJIM3AlMU. TOYHOCTh CTAOWJIM3ALMU HANpPsKeHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSXKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6picTpas. CKOPOCTb CTAOUIM3AIUM WM OTPAaHUYEHHUS ObICTpasl, MPU 3TOM TOYHOCTH
CTabuau3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wiad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKeHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHMUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCTb CTabWJIM3aLMU BbICOKAs MpPU OOJIbLUIOM OTKJIOHEHUHU
CTAaOUJIM3UPYEMOUM BeJUYHMHbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTAaOUJIM3UPYEMOUN BeJMYMHbI K 33ZlaHvio. Takod BUJ cTabUJIM3aLlUM MOXET OKa3aThCs
NOAXOJALLEN /I HeJIMHEMHOW Harpy3KH.

3.13 MeTo 1 IponycKa NepruoJioB

MouHOCTb, BblZiesisieMasi B Harpy3kKe, peryJiMupyeTcs 3a cieT U3MeHeHHUs1 YUCJia epruoioB
CEeTEeBOr0 HaMNpsKeHHs, B Te4YeHHEe KOTOPbIX OTKPbITbI THUPUCTOPbL. PopMa BBIXOJHOTO
HanpsiKeHUs NMpUBeJieHa Ha pUCyHKe 3.5

T
i

Linkn 1

PucyHok 3.5 BeixoZjHO€e HanpsiKeHUe MPU peryJiupoBaHUM METO/I0M MPOIYyCKa NePUo/ 0B

JlocToMHCTBa MeToAa:

A) He BHOCUT rapMOHUYECKHE UCKAKEHUS B CETh;

B) HeT moTpebJieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKHu).

HepocraTku meToa:

A) He NOJXOAUT JJis peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHS SIDKOCTH CBeYeHH S JIaMIl HaKa/IMBaHUS;
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B) He pekoMeH1yeTCsl IPUMEHSTD /IS aKTUBHO-UHAYKTHUBHOU Harpy3KU;

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

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IMOsIBJIEHHE CyOrapMOHHYECKHUX
coCTaBJAKIIMX( YaCTOTbl KOTOPbIX MeHbIle 50 I'u).

[Ipy wHcnosb30BaHUM 3TOrO MeTOJA MOIIHOCTb, BbljessseMas B Harpyske, MHOpsMoO-
NpONOPLHOHAIbHA BeJIMYAHE CUTHA/IA 3aJ,aHUS.
Pabounii [UK/ peACcTaBJeH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

100% — — — — — — —
CwurHan 3agaHws

et

Komanga “"Pabota”

0 -

PucyHok 3.6 Pa6o4uii [UKJ IPU peryJMpoOBaHUUA METO/IOM IPOIyCKa NepUO/0B

[Tocne momayu KoMaHAbl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IMKJIAa BbIXOJHas
MOILIHOCTb, BblZeJisieMasi B Harpy3ke, U3MeHsIeTCd B COOTBETCTBUM C CUTHAJIOM 3a/JjaHUs B
JAvalnasoHe MexJy 3HayeHudaMu Min u Max.

CurHan 3aZjlaHus oTobpakaeTcs Ha JUCIJIee B IpolieHTaX, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
BpeMsa 1juk/ia peryJupoBaHUs MOKHO YCTaHOBUTb NpPOrpaMMHO B mpegesax oT 1 go 10
CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.13.2 HukHHe ¥ BepXHHUe NpeJieibl peryJiMpoBaHUd
14
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HuxHUM 1 BepxHUU Mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha
pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAYEHUW HWXKHEr0 U BeEpPXHEro ImpefesioB
peryJMpoBaHus IpU peryJupoBaHUU MeTOAOM IPOIyCKa IepHUOAO0B OCYLLEeCTBJAETCH
nporpaMmMmupoBaHueM GyHkuui F27 u F28 ( cm. nyHKT 7).

JlMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

3.14 Br16op THNa HArPY30K

Perysatop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM HWJIM aKTHBHO-
MHAYKTUBHOU. Bb160Op ocCyllecTBsieTCsl porpaMMupoBaHueM yHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTHBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢pa3oBoM cniocobe ynpasyeHusi( F7=0) perysnartop caBuraet UMIyJibCbl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTepPUCTHUKY IOJ
aKTUBHO-MHAYKTUBHYI Harpysky. PekoMeHJyeTcsi yCTaHaBJMBaTb 3TOT pEXHUM MpHU
N0/ KJIIDYEHHUU HArPy3KU ¢ KoapduuueHToM MouHOCcTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JI0OCTOM XOJy, 3JIeKTPOABUTaTe NN U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJ/II0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), noaToMy BbI6GOp pekMMa aKTUBHO-UH/YKTHBHON HarpysKy He
TpebyeTcsl.

- NIpU peryJupoBaHUM MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YyCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJMYUBAET HANpPSDPKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IocJe Yero yke COOGCTBEHHO U
HayMHaeTCcsd peryJvMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa YyZAaeTcs
u36eaTb 6POCKOB TOKAa HaMarHUYMBaHUs TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3aIUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

PerynsTop uMeet crnenuaibuyo 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 peasiv3oBaHbl CJeAyOlIME BUbl 3aLUT:

A) 3amUTa OT KOPOTKOTO 3aMbIKaHUSI PETYJISATOpPA SABJASETCA 3JIEKTPOHHAs. JJIEKTPOHHAs
3allMTa peaJu3yeTcs MyTeM ObICTPOUM 06pabOTKM MUKPOIPOLLECCOPOM CUTHAIOB, NOCTYMAOLAX
OT ZJATYMKOB TOKa. [Ipy npeBbIllIeHUY MTHOBEHHOT'0 TOKa 3HaYeHHUs 3*IHOM MPOUCXOAUT CHATHE
yOpaBJAAKLAX UMIOYJbCOB C TUPUCTOPOB, a Ha JUCIJIee OTOOpaXkaeTcsl COOTBETCTBYIOLEE
COOOIIeHHE.

B) 3amMTa OT 1neperpy3kd THPUCTOPOB MpeJiHA3HAuYeHa /sl COXpPaHEHUs
paboTOCMOCOOGHOCTA THPUCTOPOB MNpPU JJUTEJNbHOU Meperpyske TOKOM, MpeBbIIIALEM
HOMMHaJIbHOE 3HayeHHe TOKa peryJjatopa. MuKpomnpolieccop HenpepblBHO H3MepseT TOKHU
Harpy3Ku U HaKallJIMBaeT 3Ha4eHUe BpPeMsA-TOKOBOTO UHTerpaJjia U CpaBHUBAET €ro C YCTAaBKOH,
IpU NMpPEBBIIIEHUN KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
Jucnee coobluieHue. PaboTa perysissiTopa 6JI0KUpyeTcs Ha 3 MUHYTBI, 10CJIe Yero OH NepexofuT
pexxuM “'oToBHOCTB” ecsiv moAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HOCTb peryssaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amuTa OT meperpeBa pajuaTopa obecrneuyuBaeTCs BCTPOEHHBIM TeMIEPATypPHBIM
JaTYUMKOM, KOTOpbIM HENpepblBHO ONpallMBaeTcd MHUKponpoueccopoM. IlpenenbHas
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TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
BEHTUJIAITOPbl OXJaXJAEHHUS W peryasaTop nepexofUT pexuM “ToTOBHOCTB”, ecqyd mHojaHa
koMmaHga “Cromn”.

[) 3amuTa OT HECUMMETPUU BBIXOJHBIX TOKOB SIBJISI€TCSA 3JIEKTPOHHOM. 3alljUTa MOXeT
ObITh BKJIIOYEHA WM OTKJKYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTblBaeT NMPU BbINMOJHEHUU CIEAYIOIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok dpas Icp = (Ia + Ib + Ic) / 3 6osbuie 10% HOMHHAJIBHOTO
TOoKa [ HOM perysigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osee yem Ha 15%, 25%, 35% uau
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpusi BbIXOJHBIX TOKOB MOET GbITh 00YCJI0BJIeHA MOBPEXKAEHUSIMU B Harpy3sKe,
Hanpumep, neperopaHreM TOHoOB, 06pbIBOM Harpy304HbIX IPOBO/JOB U T.II.

/1) KoHTposib mojk/a04YeHHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpPEHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMme “['OTOBHOCTBH’; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allTa MOXeT ObITh BK/IOYEHA U OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU F91( cM. nyHKT 7).

E) KOHTpoJIb HaNpspKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae HUX
“ciunanug”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIIOYeHa MyTEM MNpPOrpaMMHUPOBaHUSA
¢yukiuu FO92( cM. nyHKT 7).

2K) samura oT BHyTpeHHed HeucnpaBHocTH “Owm5 HeT cBaA3u Mexay mnatamu’
buKcHpyeTcs NPU OTCYTCTBUM O6MeHa JAHHBIMU MeXJy MiaTaMu. [[py BOSHUKHOBEHUU 3TOH
aBapyHM YCTPOUCTBO He MOXeT QYHKIIMOHUPOBATh, TPEOYeTCS PEMOHT.

3.17 HacTpouiku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlng u3aMeHeHHe nopora cpabaTbhlBaHUs 3aLIMThl OT KOPOTKOTO 3aMbIKaHUsI B BEpXHeH
yactd maatbl TPM-ZVEL A5 npeaycMotrpeHo 5 moJsiokeHud aasa mxammnepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awuTel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSATUN U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJsaTopa. B ileBoM BepxXHeM yrJy 3TOU e MJaThl UMEIOTCS JIBe
KOHTpoJibHble To4ykd “K3”. HampspkeHue, u3MepeHHOe MeXJAy 3THUMU TOYKaAMHU, [IOJDKHO
COOTBETCTBOBATh MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLMOHAIBHO
HaNpsPKEHUI 3TOM  ycTaBKU. [lpy  Heo6XOJUMOCTHM  YBEJHWYUTb UYYBCTBUTEJNBHOCTh
cpabaTbhlBaHUSI HYXHO 3TO HalpsDKeHHWe YMEHbUIUTb, JJs 3arpyoJieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.

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

- ecJiM JpKaMmIlep CHAT, HA OJHO M3 MNoJIoKeHUM J1-]J5 He 3aMKHyTO, TO 3aljUTa He
cpaboTaerT;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJielaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpoWKe 3alllUThl, MOTOMY 4YTO 3aljUTa CpabaTbiBaeT MO aMIIUMTYAHOMY(
MTHOBEHHOMY) 3HAUYE€HUIO TOKA, a He JIeHMCTBYWOIEMY. ITO yallle TOBOPUT O TOM, YTO BEJIUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dpakTop). [lonbiTKa 3arpyobUTh UM MOJTHOCTbIO OTK/IOYUTD
3amuTy oT K3 MoXeT mpuUBeCTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHHU JIOMYCKAKOT
HEKOTOpOe TMpejieJibHOe 3HaueHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HaCTpoMlKka Kak pas
npeaycMaTpUBaeT cpabaTblBaHUe 3alUThI [/ HENPEBBIIIEHUS 3TOTO NpeAe/IbHO-A0MyCTUMOT0

16



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

3HayeHUs. B 3TOM ciyyae U3roTOBUTENb UMEET MPABO OTKa3aTb B GECIJIATHOM rapaHTUHHOM
006CIY>KMBaHUU.

b) llokazaHus gaT4yvka Toka. B ciydae, eciv Tok, u3MepeHHbI GpaKTUYECKH, PACXOAUTCS C
JlaHHBIMHU, 0TOOpakaeMbIMU Ha JUCIlJIee, MOKHO POMU3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kl ¢pasza C”. [lokazaHusA TOoka Ha
JIUCILJIee U3MEHSIIOTCS IPSIMO-NIPONOPLIMOHANbHbI U3MEHEHUIO 3TUX KO3)PULIMEHTOB.

[IpyHuMas pelieHre o0 MOACTPOMKe NMOKAa3aHUU TOKa, clelyeT UMeTb B BUAY CleAyloliue
dakTopshI:

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

- [JOJs UW3MepeHus TOKa HYXXHO MCHOJIb30BaTh KJELH, CIHOCOOHble U3MEPSATH
Cpe/lHeKBaJjpaTUYHOe 3HayeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
WCIOJIb30BaTh TOJbKO NPU CHHYCOUJAJbHOM TOKe, a NPU HECHHYCOUJAJbHOM TOKe TaKue
KJelyd MOTYT JaTh NOTPelHOCTh u3MepeHus Ao 50%. PekoMeHayeTcss Mcnosib30BaTh Kiely
¢upmel "Fluke” niu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO MPOU3BOAUTH NIPU TOKe paBHOM 60-
80% OoT HOMHHAJILHOTO TOKA PeryJsaTopa;

- OTKJIOHEHME N0Ka3aHUU OT JAeWCTBUTENbHBIX 60osiee ueM Ha 10-15%, BeposiTHO, TOBOPUT
0 HAJIMYMU BHYTPEHHUX MTOBPEXJAEHUU, BO3MOKHO, TPEOYETCS PEMOHT;

- HeBepHasl HacTpoWKa MOXET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JIMOO HAOOOPOT OTCYTCTBHE MJIM CIULIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTHNHOM
00CY>KUBaHUU.

[Ipy npoBeseHUM omnepanuid MOACTPOMKH TOKa3aHUKW HaA [HUCIJIee PEKOMEHAyeTCs
bUKCHPOBATh PeryJupyeMyto BeJJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
HaHeJIM yIpaBJeHuUs.

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

PerynsaTop npejycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo yMmosuaHuto
3Ta MmJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HYKHO yKa3blBaTb MPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJIaTa He OblIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUThb
OTZIeJIbHO.

Jns ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTH 3HAaUYeHHE CKOPOCTHU NepeAayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CMTHajJia Mo WHTepdelicy HeoOXOAUMO YCTAaHOBUTh 3HadeHuss oOyHkuu F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHA Ha caliTe MPOU3BOAUTEIS.
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3.19 HWcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUEe"

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHWEe C HarPY3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUMH BHEIITATHOM CHUTYallUH, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHonka nmeeT $pUKcal1Io CBOETO M0JI0XKEHHUS.

[Ipy HaXXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIOMOIAaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI YIIpaBJeHUsl 06eCTOYMBAIOTCA U UMIIYJIbChI yIIpaBJIeHUsl Ha TUPUCTOPHI He MO TCA.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JeWHCTBYWOIIUM TpeboBaHusAM “[IpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
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 NMO/AK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeljaeTcsa MCNOJIb30BaHUE Pery/sAToOpa B arpeCcCUBHBIX Cpejax C COZep)KaHHWeM B
atMocdepe KUCOT, 1iesi0uel, Maces U T. II.

4.4 TloaxksirovyeHUe, PeryJMpoBKa M TexXHUYecKoe OOCIyKHBaHHEe peryssiTopa [JAO0JDKHbI
NPOU3BOJUTHCS TOJIbKO KBATUQUIMPOBAHHBIMHU CIEUAJUCTAaMU, WU3YUYUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
TpeboBaHUs «[IpaBHUJ TeXHMYECKOM 3KCIJyaTalMM 3JIEKTPOYCTAaHOBOK INOTpebuTeseld» U
«[IpaBuJ TEXHUKH 6€30MACHOCTH MPU IKCIIyaTAL[MU 3JIEKTPOYCTAaHOBOK NMOTPEOUTENTEN».

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

4.7 PeryiiTop He MOXKeT ObITh MCIOJb30BaH KaK pa3’beJUHUTE/Ib LIeNU UM U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecny ciayydailHas MmoJiadya HalpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJs
nepcoHaa Wik 060PY/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEIIHEN CUCTEMOM 6€301aCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOJKJIOUYEHHON K
BBIXO/ZY.

4.10 PaboTra peryJssTopa CONpPOBOXKJAEeTCS BbljeseHHeM Temsa. [y mpeaoTBpalleHUs
neperpeBa, BbIX0/a U3 CTPOs U MpeJl0TBpallleHHs oKapa Heo6X0JUMO:

A) ycTaHaBJIMBATH PETYJISITOP HA HETOPIOUYYIO TOBEPXHOCTD;

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

B) npu ycTaHOBKe Heo6Xo MO obecnieyuTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
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.
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Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

®yH- | Haanuce Ha OnucaHue
KIUs | MHAMKaTOpe
dynkuum F1-F8 aBisi0oTca o61MMHM 4151 BCeX PeXMMOB
OmnpepnensieT cmocob6 ympaBJjeHUs:: KoMaHJa “Pa6ora” mojlaeTci MeECTHO WJH
JUCTAHITUOHHO
3HaueHUe Hagnucoh [TosicHeHue
F1 Cr0co6 ymp. 0 TyMBuep KoMmaHpa "FaGOTa””HOAaeTCH nepelio,qotfl PYKOSITKH
TyMOJepa “PaboTa” B mosiokeHue “Bia
Komana “Pa6oTra” mojjaeTcs myTeM 3aMbIKaHUs KJIEMM
1 JUCTAaHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JIOAKHU X1 nJIaThl ypaBJeHUs]
2 modbus KoMmania “PaboTa” nosaetcs no unrepdeiicy RS-485
OnpejensieT cUrHaJ1 ynpaBJIeHUsI BBIXOAHBIM HanpsiKeHHeM
3HavyeHue Hagnuch IlosicHeHue
CurHas 3ajaHUs] U3MEHSAETCS HAXKaTHeM KHOMOK “>” U
“

0 KHONKU “ »

HaxkaTue “>” yBeJIMYMBaAeT BbIXO/[HOE HATIPSXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS MOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, Pa3MellleHHOr0 Ha JIUIEBOU

1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. MHHHMaJIbHOM BeJIMYMHe 3a/laHus, noJoxeHue “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 ynpaBJeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZj@aHUsl MOJ|AeTCs BHEIIHUM MepeMEeHHbIM
5 :;;eCHTJ(') Pe3uCTOpOM. PekomeHyeMoe 3HaYeHue
p P CONMpPOTUBJEHUSA 3TOro peauctopa 1..10 kOM
6 modbus CurHas 3aJilaHus nojlaetcs no uHtepdeiicy RS-485
OnpefensieT NOBeJeHUE PETYJISITOPA MOC/e MPOMNAXKHU HANPSHKEHUST CUJIOBOW CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxuMe “PaboTa”
3HaueHHe Hapnuce [TosicHeHue
Ecnu mpoBan HanpspkeHUs [JJIdJIc MeHee 2 CeK —
BBIXOJJHOE HamNpsKEHWE CKAuYKOM BO3BpallaeTcs Ha

0 BKJIIOUEHO MpPEeXHUH YPOBEHb.

Ecnu mpoBasn HampsbkeHUs Jawicd GoJsiee 2 cek -

F3 aBT.BKJI. MPOUCXOJUT aBTOMATHUYECKOE NIOBTOPHOE BKJIKYEHHUE.
Eciu mpoBan HanpspkeHUs [JJIMJIC MeHee 2 CeK —
BBIXOJITHOE HAmNpsKEHWE CKAauyKkoM BO3BpallaeTcsd Ha
MPEeXHUH YPOBEHb.

1 oTkJw4YeHo | Ecm mpoBas HampsikeHUs AJuics Gosiee 2 CeKk -
aBTOMAaTHUYECKUH I[epe3anycKk He MNPOUCXOAHUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpegensieT ycaoBHe cpabaTbiBaHus 1-ro IpOrpaMMHUPyeMOTo peJse
3HavyeHue Hapgnuce [losicHeHue
0 OTKJIl0YeHO | Pejie HEaKTUBHO BO BCEX peKUMax paboThl
F4 1-e pesie 1 CUTHaJ CpabaTbiBaHUe peJie IPOUCXOUT MPU NePeX0/ie B PEXKUM
'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie MPOUCXOJUT MPHU NEPEXOIE B PEKUM
PABOTA “PaboTa”
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3 CUTHaJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 2-T'0 IPOTPAMMUPYEMOrO peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peXKUMax paboThl
1 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT NMPHU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpepesisieT ycjaoBUe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOr0 peJjie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MPHU NEePEXOIE B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbIBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT NMPU NEPEXOIE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT MeTO/| pETYJIMPOBAaHUS BbIXOJHOT0 HANPSKEHHUsI
3HaueHue Hapnucek [TosicHeHue
F7 METOJ, per. - >
0 ¢$azoBbId Da30BbI¥ MeTO/| peryJMpoBaHus
1 np.nepuof, | MeToj peryJiipoBaHus IPONYCKOM IEPUOJ0B
3ajiaeTca XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HaueHHe Hapnuce [TosicHeHuMe
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 aKTUBHO-UHJ. | aKTUBHO-UHAYKTUBHasd. PeKoMeHJyeTcs HCNOJIb30BaTh
JUIsT Harpysku ¢ cos ¢u<0,8 nmpu ¢da3oBoM yrpaBiaeHHHU(
F7=0) wu jnaa Harpyskd, NOJKJIOYEHHOU uepes
TpaHcbopMaTop, 0OpHU yIpaBJEHUW MPOMYCKOM
nepuosioB( F7=1)
®yukuuu F11-F22 peiicTByOT ipu ¢a3zoBoM MeToe peryaupoBanus( ¢yukuusa F7=0)
BpeMs MaBHOTO BBIXOJA HaNpsHKEHUS Ha 3aJaHHBIA ypoBeHb. /[Mana3oH 3Ha4eHUH
F11 IJIaBH. YCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs M/IaBHOrO CHIKEHUS HANpSHKeHUs [0 MUHUMaJbHOTO 3HayeHUd. /luama3oH
F12 IIJIABH. BBIKJIL. o
3HaYeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
OnpenenisgeT 3aKOH MU3MEHEHHUS BBIXOJHBIX HAaNPSXXeHUSA U MOIIHOCTU B 3aBUCHMMOCTHU
OT yNpaBJISIOIEro cUrHaaa(mpu ycJOBUM, YTO HaNpsiKEHUE CeTU CUHYCOUJAJbHO, a
Harpyska JInHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per.BesuynHa
0 U BeixogHOe HampspkeHWe MpsMO NPONOPLHUOHAJBHO
CUTHaJy ynpaBJieHusi
1 p Bbixo/iHast MOI[HOCThb NPSAMO MPOMNOPIMOHATBHO CUTHALY
ynpaBJieHusi
MuHuManbHOE 3Ha4eHHe CUTHaJla 3aAaHus B %. /luana3oH 3HayeHUH GyHKUUM oT 0%
F15 | HwkH.Ipejgen
J1o 100%, Ho He GoJsiee 3HaueHus1 ¢yHKIUU F16. IuckpetHocTts 0,1%
MakcuMasibHOe 3HaueHHe cUTrHaJjia 3aJaHusa B %. /lnana3oH 3HayeHUd yHKLUM oT 0%
Fl6 BeEpX. Ipefe
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,1%
YnpaBsieHMe TOKOM Harpy3kd. @PyHKLIUSA BKJIHOYAeT WU OTKJIKYAeT PexXUM
OTpaHUYeHHs TOKA WK CTAOUIM3aUH TOKA.
F17 pexum 3HayeHue Hapnuce [losicHeHHe
0 OTIL PexxMbl OTpaHUYeHUs WM CTAOWJIM3ALUK  TOKa
OTKJIOYEHBI
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1

OrpaHHU4YEHHE

BkawoyeH PEXUM OrpaHHUYEHHA TOKA

2

CTabuIn3anuda

BkitoyeH PEKUM CTa6I/IJII/IBaL[I/II/I TOKa

dynkuus onpesiessieT CKOPoO

CTb U TOYHOCTb CTa6I/IJII/133L[I/II/I HJIK OTPaHUYEHHA

0 MepsienHas | MeasieHHasi cTabu/M3anusi, BbICOKAsi TOYHOCTh
F18 | craGumsamus 1 cpefHss CpefiHsis cTabuIM3alMs, CpeAHSIsI TOYHOCTD
2 6bIcTpas BricTpas cTabuan3anus, HU3Kasi TOYHOCTh
3 rubkas BeicTpass mpu GOJIBIIUX OTKJIOHEHUSX OT YCTaBKH,
Me/IJIeHHasi IPY MaJIbIX OTKJIOHEHUAX
F21 u. npegen | OnpefensieT MUHMMaJ/IbHOE 3HAYEHHE TOKA B HArpy3Ke B peXUMe CTaOUIU3alUH TOKa.
3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue yHkunu F22
OnpejiesiieT MakCUMaJlbHOE 3HAYEHHE TOKA B Harpy3ke B peXMMe OTpaHUYEHHs TOKa
F22 B. ipepe | WM CTAabUIM3alUM TOKa. 3HaYyeHHe QYHKIUU He MOXKET NMPEeBbICUTb HOMHHAJIbHbBIN

TOK PEryJISiTOPA U HE MOXKET ObITh MeHbllle 3HaYeHus1 QyHKIuU F21

dyukuuu F26-F28 aelicTBYIOT NpHU peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( ynknusa F7=1)

OnpefensieT BpeMsi OAHOTO I[MKJIA PEryJAUpoBaHus. [/luanasoH 3HaueHU pyHKLIMUH OT 1

F26 HKJI. per.
I p 10 25 cek c marom 1 cek
MuHuMabHOE 3HaueHHe CUTrHasa 3ajaHus B %. /luanasoH 3HayeHUd QyHKuuuU ot 0%
F27 | HmxH.mpenen o o
J10 100%, Ho He GoJsiee 3HauyeHus1 ¢yHKIUU F28. luckpetHocts 0,5%
MakcumasibHOe 3HaueHHe curHaJja 3ajaHus B %. /lnana3oH 3HayeHud pyHkunu ot 0%
F28 Bepx.npejen o o
110 100%, Ho He MeHee 3HaueHUus yHKIUU F27. luckpetHoctb 0,5%
OyHKIMA BKJIOYAeT WM OTKJIK4YaeT TEeCTUPOBaHUME Ha HaJlUuue Harpyskud Hu
BHYTpEeHHEee KOPOTKOe 3aMblKaHHE THPUCTOPOB
KOHTpPOJIb
FI1 Har 3HayeHUe Hapgnuce [losicHeHue
p- 0 BKJIIOYEHA 3alyTa BKIOYeHa
1 OTKJIIDYEeHa | 3aluTa OTKJIYeHa
QyHKIMSA BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
3HayeHue Hapnuce [losicHeHue
F92 | koHTpoJb a3 A
0 BKJIIOYEHA 3amuTa BKJIAOYEHa
1 OTKJIIDYEHa | 3aluTa OTKJIYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3aUMTy OT HECUMMETPHU TOKOB Harpy3Ku
3HaueHHe Hagnucek [TosicHeHue
0 15% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 15%
3amuTa o o
F93 HeCHM 1 25% 3amuTa cpabaThiBaeT NPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NPH HECUMMETPHUM TOKOB Ha 50%
4 OTKJII0YEHa | 3aliuTa OTKJI4YeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHHe Hagnuchb ITosicHeHue
0 HeT 3HaueHUs Bcex NOpOTrpaMMUpyeMbIXx GYHKIUA He
HW3MeHseTcs
Bce NporpaMMHUpyeMble byHKIUU NPUHAMAKT
3aBO/ICKHEe 3HAaYeHHs. ITU 3HaYEeHUs PABHbI:
OyHKIUSA 3aBojcKoe OyHKIUSA 3aBojcKoe
F98 | 3aBog. HacTp. 3Ha4yeHue 3Ha4YeHUe
F1 0 F16 100%
1 Ja F2 1 F17 1
F3 0 F18 1
F4 1 F22 [HOM
F5 2 F26 5 cek
F6 3 F27 0%
F7 0 F28 100%
F8 0 F91 0

23




"3sezga JnextporHnka” https://zvezda-el.ru/

F11 5 cek F92 0
F12 3 cek F93 0
F14 0 F98 0
F14 0 F99 1
F15 0% F100 3
F99 | RS-485 ajgpec OnpepesisieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247
OmnpefesisieT CKOPOCTh Mepe/ilauu JaHHbIX 0 ceTu RS-485
3HaueHue Hagnuchb
0 1200 6uTt/c
1 2400 6uT/cC
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6ur/c
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uT/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kl paza A Onpenensier k03GPUIIMEHT MepeAayd MO TOKYy MeXJIy H3MepeHHbIM 3HaueHUeM
F103 kI ¢paza B CUTHaJa C JaT4YMKa TOKAa U MOKA3aHHUSIMH TOKa Ha JIMCIJIEE B COOTBETCTBYIOIIEN ¢ase.
F104 kI ¢paza C Ha npeanpusaTuyd HU3roToBUTEJ/Ie OOBIYHO BBICTABJEHO 3HadeHHe OsnM3koe K 1,00.
JlvamazoH 3HayeHui ot 0 1o 2,50
8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6siune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE 1/ BCEX PEKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 =66 A.

1-a cTpoka Koj yHKIMM U ee COKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-51 cTpoka BesiMunHa 3a/jaloliero curyaJja

2-9 cTpoka BesunyrHa TokoB mo ¢asam A, B, C u TeMmnepaTypa
paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha JAuCIlJiee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
YTo6bl MpoCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM VIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUEe

PaboTa

9. Bo3MOKHble HEUCIIPAaBHOCTHU U CIOCOGHI UX YCTPAHEHUs
Bo3MokHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs IpUBeieHbl B Tabsue 9.1

Tab6suna 9.1 Bo3aMo)kHbIe HEMCIIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS
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N OmH6KH Haanucek Ha IlossicHeHHue
HHAUKATOpe
Harpy3ka He noJiK/JIl0YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/w4YeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJK/JII0YEHUH HAarPy3KHU
HapyieHue KoHTaKTa [IpoBepuTh KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE MOBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEepUTh 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCTpoHCTBO He 06HAPYKUBAET HANPSKEHUE CETU
Bo3mo:KHas npuynHa JenicTBUs
Hanpspkenuwe Ha peryasaTtop He | Y6equTbcs B MOJKIIYEHUH
. N0JaHo HanpsKeHUs, IpaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHre Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osbiie 190 B
BHYTpeHHss1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHHUS MHUTAHUS
CUCTEeMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelllee MoBeJleHUe peryJsaTopa
Om3 Hal'[an;(;l(g(?:HH' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH Tnepedjer B pexuMm “loToBHOCTh”; ecim F3=1, To
peryasaTop BoijeT B pexuM ‘[oToBHOCTB” moc/je NoJayd KOMaHJbI
“Cton”
TemnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.
Bo3MoxHasg npu4MHA JencTBus
HeucnpapeH BEHTUJIAATOP | Y6equThcs B HCIPABHOCTH
OXJIAXKJeHUS BEHTUJIATOPA
3acopeHbl BEHTHUJIAIIMOHHBIE | [IpouncTUTD BEHTHUJIAIMOHHBIE
YKaJII03U KaJII03M OT MbLIK U Mycopa
Ow4 neperpen!
PerynsiTop pasMelieH B IJIOXO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM WJIM  KApPKOM | OKPY’KaloIlero BO3/lyxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
peryistTop B  JApyroe  MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
[lnaTel A2 u A5 He o6MeHHBawTcA | [IpouyucTUTh MeXILJIaTHbIEe
HET CBSI3U MEXAY
Owb 1aTamul JpyT C APYrOM JAaHHBIMHU pa3beMBI, eC/IM OLIMOKA He hcye3aeT
— OTIPABUTH B PEMOHT
Harpy3ska He mnojk/iouyeHa WIH | Y6eAUThCSA B IPABUJIBHOM
NOJKJII0YeHA HEBEPHO NOJKJIIYEHUH HArPy3KHU
o6 HeCUMMeTpHus HapyiieHne KoHTaKTa [IpoBepUTH KOHTAKTHBIE
TOKOB! COoeJJMHEHUS ; IPU HEOOXOJUMOCTH

KOHTAKTHbIE€ IOBEPXHOCTH
3a4YMCTHUTb, BUHTOBbIE COeEJWHEHHUA
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MNOATAHYTb

O6pbIB MPOBOJIOB, OGPBIB BHYTPHU
Harpy3ku

[IpoBepHUTH L1€JI0CTHOCTb IPOBO/IOB
Y Harpy3KH NyTeM “NPO3BOHKU”

CUBbHBIA JycbaJsiaHc
CONPOTHUBJIEHUH HarPy3KH

[ToMmepUThL CONPOTUBJIEHUS
Harpy3ox

CunbHbIY fucbasaHc pa3

OTKJIIOUHUTD 3alUTy

BHyTpeHHSs1 HEUCIIPABHOCTh

OTKJIIOUHUTD 3alllUTy U OTIIPABHUTD
B PEMOHT

KopoTkoe 3aMblKaHHE Ha BBIXOJE
peryasiTopa

[Ip03BOHUTB BBIXO/| PETY/IATOPA Ha
HasM4yue MeX($pa3HOTO KOPOTKOT0
3aMbIKaHHUS U 3aMbIKaHUs Ha 3eMJTI0

CivwikoM  6oJiblliMe  MYCKOBBIE | YBeJMYbTe BpeMs IIJIAaBHOIO MyCKa,
Owm?7 Kopotkoe TOKH YMEHBIINTE BBIXOJHOE
3aMblKaHue!
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBg3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa HarpyskH | YMeHbIIUTb BBIXOJAHOE
npeBbIllaeT HOMHUHAJbHBIM TOK | HalpsiKeHUe PeryJsTopa;
ow10 Meperpyaka peryzasaTopa B TedeHHe | BKJIYUTD PEKUM OrpaHUYeHUs

AJINTEJIbHOTO BpEMEHHU

TOKA; YBEJUYUTb COMMPOTUBJIEHHUE
Harpy3Ku

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun6ok

PeryJsisiTop He BoCHpUHUMaeT kKoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JeiicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAUThCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

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

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh MO KJIIOUEHUS

MOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeucnpaBHOCTb  KHOMOK  wiM | OTIpaBUTb B PEMOHT
BCTPOEHHOTO epeMeHHOro

pes3ucTopa, BHYTPEHHSS

HEHUCIPAaBHOCTh

HeT omin6ok

PerynsaTop mnepexoiuT B

pexumM

“PaboTa”, curHan ymnpaBJieHUs

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

HallpAXeHHWd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPDI

[IpoBepUTh
THUPHUCTOPOB

HUCIIPaBHOCTb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa
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He nmnopzaHo BcmoMmoraTteJibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF1,
MpPOBEPUTh HaJUUMe HalpsKeHUs
220 B Ha koHTakTax aBTomaTa QF1

Haxxata  kHomka  “ABapuiiHoe
oTKJoYeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUcCAaeT’, [aHHble Ha
MH/MKaTope OOGHOBJAITCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

Bo3mo:KkHasi npuYnHa JencTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBepbpTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcmoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTesied, CBAPOYHBIX
annapaTtoB)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

[Ipy mojavye HamNpsi’KEHHWs Ha PETyJATOP HAa Harpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaH1a “Pa6oTa” He 1olaHa, peryJisiTOp HAXOAUTCS B

pexxuMe “'oToBHOCTB”

Bo3mo:KkHasi npuYnHa JenicTBUs

- KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP

THUPHUCTOPA
HeBepHnoe NOJK/IIYEHNE | YOe uTcs B MPaBUJIbHOCTH
Harpy3ku MOJK/JI0YEHNS HATPY3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

10.

10. TexHru4ecKoe 06C/IyKMBaHUE

1 TexHUuYeckoe OOCIYKUBaHHE pPeryJsTopa NPOU3BOJAUTCS HE pexe OJHOro pasa B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A)
B)
B)
r)
A)

11.
A)
b)
B)
r)

KOHTPOJIb KpeIlJIEHUsI peryJsTopa
KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, TOATS)KKA BUHTOBbBIX COEIUHEHU.
yAaJieHue NbLIU U TPsi3y;

KOHTPOJIb UCIPABHOCTH BEHTUJIITOPOB;

KOHTPOJIb TEMIIEPATyPHOI'0 peXUMa peryasTopa.

11 MapkupoBKa peryJaTopa

1 Ha ka1l pery/iiTOp HAaHOCATCA:

Ha3BaHHUe peryJATopa;

0003Ha4YeHHe NUTAKILero Hanps>KeHUs U 4acTOThl;
notrpeb6J/isieMast MOLIHOCTb;

CTeNeHb 3alUThl KOPIyCa;

/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

12.

12 YnakoBKa 6J10Ka

1 YnakoBKa pery/iiTopa Npou3BOJUTCS B KAPTOHHYO KOPOOKY WJIU JlepeBsSHHbIHN SALUK.
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13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 PerysnsiTop XpaHUTb B 3aKPBITHIX IOMELIEHHUSIX B KapTOHHBIX 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.

13.2 PerysisiTop B yHakKoOBKe TPaHCIOPTUPOBATbH MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAX)KHOCTH BO3/yXa He 6oJiee 95 % npu Temnepatype 35 C.

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

repMeTNu3MpoOBaAHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TPM-3-H oo 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

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJIIOJeHUU
N0J1b30BaTeJIEM YCJOBUHM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B ciayyae BbIXOJa peryjsaTopa U3 CTPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
CObJIIZIEHUH T0JIb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCraTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISL HE [IeCTBYIOT:

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
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejNpUsATHU
M3TOTOBUTEJIA.

15.5 B cayyae He06X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MOXKHO 00PATUThCS 110 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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Ipunoxxenue b F'aGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Ta6suna b1 'abapuTHbIE U IPUCOEJUHUTEIbHBIE pa3Mepbl, MM
HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-H-40 360 390 414 560 525 | 174 | Boatel M8 16
TPM-3-H-80 360 390 414 560 525 174 | boarel M8 18
TPM-3-H-125 480 516 546 720 680 | 194 | Boatet M10 24
TPM-3-H-160 480 516 546 720 680 | 194 | Boatet M10 26
TPM-3-H-200 560 602 638 840 790 | 194 | Bosartel M12 33
TPM-3-H-250 560 602 638 840 790 | 194 | Bosartel M12 36
TPM-3-H-315 660 702 738 940 890 | 222 | Bosatet M12 48
TPM-3-H-400 760 802 838 1000 950 | 222 | Boatei M12 50
TPM-3-H-500 760 802 838 1000 950 | 222 | Boatei M12 55
TPM-3-H-630 760 802 838 1000 950 | 222 | Boarbi M12 60
TPM-3-H-800 760 802 838 1000 950 | 222 | Boarei M12 64
TPM-3-H-1000* 760 802 838 1300 1250 | 282 | Boatsl M12 75
TPM-3-H-1250* 760 802 838 1300 1250 | 282 | Boatsl M12 85
TPM-3-H-1600 HanosabHbi# mkad 1600x800x400 120
TPM-3-H-2000 HanosbHbi# mkad 1800x1200x600 200
TPM-3-H-2500 HanosabHbli mikad 2000x1400x600 230
TPM-3-H-3000 HanosabHbli mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31
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