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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 Jlajnee 1o Tekcty “TPM-3-C-H-A”, “peryasatop” uiau “ycTpoicTBo”.

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 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-C-H-A
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50 'y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH “3Be3/a“ c paboyel HEUTPaAIbIO
Hasimyre BBOJHOTO aBTOMaTH4Y€ECKOI0 Jla
BBIKJIFOYATEJIs
Hasimyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS Ja
®a30BbIM, NPONYCKOM NEPUOI0B

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

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 cucteMsl yripaBJieHuUs MukpomnpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!

CurHan ynpaBJieHUs

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”,
“T'oToBHOCTBL”

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

3au_mTa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3amuTa: HECHMMETPHS BbIXOIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIeE
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE)

[=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
1 MuH

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUeE)

[ >=3Iun

TouHOCTb cTabUIU3aLUU IEWCTBYIOIIUX
CpeJHEeKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpspkenue u Tok - 2% UH, [H
MOILHOCTb, KBaZpaT HanpsbkeHus — 4% PH,
UH"2

Bpems cTabuin3aLuu TOKa, Haps>XKeHUs,

2..3 cek

MOILHOCTH, KBaJipaTa HaNpsSXKeHUsl IPU CKayke
HaNps>KeHHUs1 CeTH WM Harpy3ku Ha 10% B
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peXXuMe CTabun3aluu

CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpyKarwlleun cpesbl 0.40C
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJeHcaTa ( cyxoe NOMelleHHe)
2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
H3ongauus
yHpaBAsALUMAMHU LensIMU
PexxuM paboThl JuauTtenbubil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTHUda 12 mecsneB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcs Aom. niata RS-485

[ paboThl peryasTopa Heob6xoAWMO J[ABa HampspkeHUsA. OJHO HampsbKkeHUe 4epes
TUPUCTOPBI KOMMYTHUPYETCH Ha Harpy3Ky — OHO Ha3bIBaeTCs CUJIOBBIM HaIpSX)KEHUEM; Jpyroe
HalpsPKeHWEe MCIOJIb3yeTcs [iJii MNUTAHUS CUCTEMbl YIpaBJeHUs1 - OHO Ha3bIBaeTCsd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PerynaTop npesHa3HaveH /g 9KCIJIyaTalluKY B CeyOLIUX YCI0BUAX:

A) 3akKpbIThble B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepatypa okpyxatouiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcal U
BJIary;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHE BO3JelCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYTUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA
3.1 BHyTpeHHee YCTpPOWCTBO.
BHewHui BUA perysisaTopa npejcTaB/ieH Ha pucyHke 3.1:
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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.

BHyTpH mikada pasMelanTcs:

A) aBTOMaTHYecKu# BhikJIO4aTe b QF1;

B) TtupuctopHbie Moayau( 3 WUTYKU);

B) pazauaTop oxJaxJeHus;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) knemmHas kosofgka XT1 g noakatodeHusi HelTpanu, XT2 - ajd NOAKIHOYEHUS
HarpyskKu;

E) aBTOMaTuuyeckui Bbika4aTeab QF2;

) naTyvku Toka ( 3 WITYKH)

3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 6okoBo# naHesy mkada HaXOAUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpymoLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTC TPU TUPUCTOPHBIX
MOAYJA, KaXJbld M3 KOTOPBIX COJEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX [0 BCTPEYHO-
napajjenbHoi cxeMme. Cu/0BOe HamnpshKeHUe TMOJK/IYaeTcsl K CBOOOAHBIM 3aKHMaM
aBToMaTu4eckoro BbikjawoudaTesasd QF1. Ha 1uneBol naHesu pa3MelleHbl 3J1eMeHTbl MHAMKALUN
Y ynpaBJyieHUs. BHellHMe npoBoJa 1 Kabesu A5 NOAKII0YeHUs] Hallps>KeHUsl CeTH, Harpy3KH U
Leney ynpasJieHUs BBOAATCA B IIKad C HUXKHeH CTOPOHBI. llenu ynpaB/ieHUs U CUTHaJIU3aLUU
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 [lossicHeHHe

B 3TOM pexxuMe MMIYJbChbl yHnpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHWe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaHJAbl “Pabora” wam
“T'oTOBHOCTB” “[IlporpaMMupoBaHue”, NMPHU TNOCTYIVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHus

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HAJIMYUU KOMaH/ibl “PaboTa”.
[Ipy 3TOM Ha Bce TUPUCTOPHI MOAAIOTCA YIpPaABJSAIOLIME UMIYJIbChI, Ha
Harpyske HNpUCYTCTBYeT HampsikeHHe. Ha nHAuKaTope oToGpakaeTcs

PaGora TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHUsT KoMaHZbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“T'oTOBHOCTB .

“ABapus” B 9TOT pexuM peryyisiTop nepexofUT NMPU PErMCTpallMU KaKOU-JIM0O0
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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

UHAUKALUHU
ABTOMaTUYeCKUH KoMMyTanusa CcHUJI0BOro HamnpsKeHWs, 3aljdTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTH4YECKUHU 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJItO4YaTe b QF2

Csetoguop “Paborta”

['oput B pexxume “Pabora”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliue JaHHble, pPeXHUM paboThbl, 3HAYEHUS

MHAMKATOP

IpOrpaMMHUpyeMbIX yCTAaBOK

[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BBIXOJHOM MOLIHOCTBIO B PyYHOM pexXuMe

“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexume

KHonka “IlIporp”

14 BXoJla/BbIX0Jja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbIOOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSATb ee

Kuomxa " 3HAYeHMUs
KHomnka “>" Jl/1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMHUPYEMO BeJIMYHMHbBI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

KHomnka “ABapuiiHoe

oTKJ4YeHUue”

J1a  HeMeJJIeHHOTO CHATHUA BBIXOJHOI'O HAINpSXKEHUA IpPH
BO3HUKHOBEHWY aBAPUMHOU CUTYALIUH.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX kKoa040K XT1-XT3, X1 u X4 npuBejieHO B Tabsuie 3.3.
KsnemmHbIe kooaku X1 ¥ X4 pa3MelaloTCA Ha IJ1aTe YIpaBJAeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasnaueHnue
KneMMHuKk llenb
KJIEMMbI
XT1 1 N J1s1 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 HArpy3Kou
XT2 3 LC Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jig nogauuv adasorosoro curdaza 0..10 B
X1 3 lynp Jist moauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ncropa
X1 5 AGND O6uIMH /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJeHUs
X1 6 Ay g moa4y 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-3aMKHYTbhIN KOHTAKT 1-ro NporpaMMUpPyeMOro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 2-TO MPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIM KOHTAKT 2-T'0 IPOrpaMMUPYEMOTO
pene
X4 v HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPyeEMOro peJjie
O6uuit | O6UMM KOHTAKT 3-r0 NpOorpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 ;l;)}}ljel\/la.}leOGaMKHYTbIH KOHTAKT 3-ro NIporpaMMMupyeMoro

3.5 CxeMa coejMHEHUS HAarPY3KH

Harpyska mojk/io4aeTcss mo cxeme “3Be3zsia” ¢ paboyedl HEWTpasIblo B COOTBETCTBHUM CO
CXeMaMHU U3 NIPUJI0KeHHUs A.

[Ipu coegrHeHuu no cxeMe “3Be3/a” ¢ paboyell HEMTPA/IbI0 MaKCMMaJibHble HaNpPSX)KeHUs
Ha Harpy3o4yHbIX cOnpoTuBJeHUsaX Ra, Rb, Rc paBHbI ¢pa3HbIM HanpsikeHUAM TpexdasHoU ceTH(
HOMUHaJbHO 220 B).

IIpu BbIGOpe KaGesisi M LIMH CjJeAyeT y4ecTb, YTO NPH peryJiMpoBaHUU (pa3oBbIM
MeTOAO0M, TOK B HelTpa/iu MOXKeT NpeBbIlIaTh TOK B ¢a3ax B 1,7 pasa. ITo 0CO6EHHOCTb
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 Bbl60op 3a/1al0111eT0 CUT'HAJIA

YnpaBasAiTb YpOBHEM BbIXOJHOTO HAMPSDKEHUS] PEryJasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKH DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KadyeCcTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSThCS:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAI0TOBbIH 4...20 MA.

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

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npusoxxeHue A) u Tabauueil 3.3. BbIOOp HCNOJIb3yeMOTro CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabu/IM3alMU TOKA CUTHaJ 3a/laHusl 0TOOpaXkaeTcsl B aMmIepax, Hanpumep [3=28 A, B pexume
CTabW/IM3allMM HaNpsHKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexume cTabuansanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkuMe B CTaOWU/IM3AIMU KBaJ[paTa HaNPsKeHUS —
B BesiIMYMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxe curHas 3ajlaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.8 Hcnoab3oBaHUe GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue peryJiATopa Mocje NpoBaJjia CUJIOBOTO MJIM BCIOMOraTeJbHOI'O HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BKJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsHKeHUA JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaTh4eckoe MOBTOPHOe BKJIYeHHUe 3ampelneHo. Eciau mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/| — TO IPU HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo 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:

Min — — —
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.4 Pabouuii quk/a npu ¢azoBoM MeTO/le peryMpoBaHUs

[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOIO 3Ha4YeHusd Min 10 3alaHHOrO YPOBHA. ITOT Y4acCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCAd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMU Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BBIXO/HOE HANPSDKEHUeE IJIAaBHO YMEHbIAeTcsl B Te4eHHe BpeMeHHU TBBIKJ 0
MHUHHMMAJIbHOT'O YPOBHS ( [JIaBHOE BHIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBAETCS.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpuMeHeHUe QYHKUUK MJIaBHOTO MyCKAa W BBIKJIIOYEHUS MO3BOJISIOT MPeJOTBPATUTH

CKauK{ HaNpsiKeHHs CeTH, 00YC/I0OBJEHHbIe PE3KUM HAOpOCOM M cOPOCOM HArpys3kH, a TaKxKe
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YMEHBIIUTD MTyCKOBble TOKU. BpeMeHa M1aBHOTr0 NMycKa Y BbIKJIIOYEHUS 33/Jal0TCs B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkyui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kadyecTBe peryJiMpyeMoro napaMmeTpa MOXKHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiu
MouHocTb P. Eciu B KadecTBe BBIXOJHOIO IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAMY
3a/aHus( NPy YCJOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAJIbHO, HAarpy3ka JMHeNHass U uMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisseMass B Harpy3ke, HeJHWHENHO 3aBUCUT OT
3aJawlero curuasa. Ecjiu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BbloOpaHa MOIIHOCTD P, To
BBIXOJ|HAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU TMpPUBEJAEHBI B Tabuule 3.4.

Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNlpsXKEHUS M MOILHOCTH peryJisaTopa OT CUrHasa
3aJlaHud

BbI6paHHbIN BBIXOAHOW NapaMeTp

Hanpsixenue, U MoiHocTs, P

CUTHaJI
3afiaHusd, | 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

PBoIX,% | 1 4 19 116 ]25[36|49 6481|100 |10|20]3040|50]|60]70]|80]|90]100

Bbi60p pery/impyeMoro napameTpa OCylLiecTB/sAeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HWKHWM ¥ BepXHUU NIpeJieJibl peryJarupoBaHUsA

HxkHUM 1 BEpXHUU Npesesibl peryJupoBaHUsl COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke paboyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAaYE€HUW MO3BOJIsIET YCTAaHOBUTb TI'PaHULb
JlMafa3oHa, B KOTOPOM OyJeT BEeCTHUCh peryJUpoBaHHe BBIXOJHOTO napameTpa. Ecuawu
YCTAaHOBUTb 3HayeHHe JJis HUXKHero npegena paBHbiM 0%, a gus BepxHero - 100%, To
peryJiMpoBaHue 6yZeT peaJM30BAaHO BO BCEM JHana3oHe - OT HyJd [0 MOJHOTO CETEeBOro
HaNnpsHKEHUS.

JluckpeTHOCTb perysimpoBanus coctapset 0,1%.

3a/laHre 3HAaYEeHU W HI)KHETO U BEPXHETO NpeJiesIOB PeryJupoBaHus Jiist $a30BOro MeTo/a
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QYHKIUS T03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAETCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxuM cTabUAM3aUU TOKA

PerysissiTop MoXeT pa6oTaTb B peXHUMe CTa6UIM3alMM TOKAa, B KOTOPOM CHCTeMa
yIpaBJieHHUs] aBTOMaTUYeCKH H3MEHSIeT YIpaBJsdollee BO3JE€HCTBHE Ha THUPUCTOPHI TaKHUM
006pa3oM, 4TOOBI MOAAEPKUBATb TOK HAarpy3KH Ha 3aJlaHHOM ypoBHe. TOYHOCTh CTa6UIM3aLUU
TOKa - 2% OT HOMHMHAJIBHOTO TOKa peryJsTopa, BpeMsl CTaOWJM3AlUM TOKA NMPHU CKAYKe
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CeTeBOT0 HalpsXKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTob6pakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIOYAETCHI U OTKJIHOYAETCsS NMPOTrpaMMUPOBAaHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.11.6 PexxumM orpaHvYeHHs HAPAKEHUSA
PerynsTop mMoxeT paboTaTh B PeXXUMe OTpaHUYEHHSl HANpSKeHUs], B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHseT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BbIXOJHOE HamNpsiKEHHWE Ha Harpy3ke He NpPEBbICMJIO 3aZlaHHOe 3Ha4yeHHUe..
QyHKIMA BKJIKYAETCd W OTKJ/YaeTCd NporpaMMuMpoBaHueM ycTaBku F17, a BesauuuHa
MaKCHMMaJIbHOTO Hanpsi>keHus 3aaeTcs ycraBkoi F20( cM. myHKT 7).

3.11.7 PexkuM cTabuIM3alMy HANPSHKEHUS
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

ynpaB/ieHUs] aBTOMaTU4YeCKHM H3MeHsIeT yIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4TOObI MOAJEP>KUBATh HaNpsh>KEHHE Ha Harpyske Ha 3aJlaHHOM ypoBHe. TOYHOCTH
CTabuM3al U HanpsikeHus — 2% OT HOMUHAJIbHOTO HaNpsXKeHHUS CEeTH, BpeMsl CTabuIn3aluu
IpU CKayKe CeTeBOr0 HAMNpsKeHUA WaM Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oToOpakaeTcss B BoJsibTax, HampuMep Uz = 150 B. ®DyHKUMA BKJIOYAETCS W OTKJIIOYAETCS
nporpaMMUpoBaHueM ycTaBkd F17, a BeJWMYMHA MHHHMaJbHOTO Y MaKCUMaJbHOTO
HanpspKeHUM 3ajaetcs yctaBkaMu F19 1 F20( cM. nyHKT 7).

3.11.8 PexxyM orpaHUYeHH s MOLHOCTHU

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
0o6pa3oM, 4TOObl BBIXOJHAs MOIIHOCTb B Harpyske He IpeBbICMJA 33JlaHHOe 3Ha4yeHMHe..
@dyHKIMA BKJIOYAETCd U OTKJ/IYaeTCsd INporpaMMuUpoBaHueM ycTtaBku F17, a BesuyuHa
MaKCUMaJIbHOU MOIIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexuM cTabUJIM3aLUU MOIIHOCTHU

Perysnatop MoxeT paboTaTb B peXMMe CTAaOM/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
obpa3oM, 4YTOObl NOAJEPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CTabuIN3al My MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpa, BpeMs CTabu/IM3aLuu
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajaHusd
oToOpakaeTcs B KWJoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKLMA BKJIIOYAETCSI U OTK/IIOYAETCS
nporpaMMupoBaHueM ycTaBkHu F17, a BelM4YMHAa MUHUMMa/JIBHOM M MaKCUMa/IbHOM MOLHOCTEN
3agaetcd yctaBkamu F23 u F24 ( cM. nyHKT 7).

3.11.10 PexxyM cTabuIM3alMU KBAIpaTa HaOpsXKeHUs
PerynsTop MoxeT paboTaTh B pekMMe CTabUIM3allMUi KBaJipaTa HaNpPsHKEHUs], B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HW3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKUM 00pa3oM, 4UTOObl MOAJEp>KMBaTh HaNpsKeHWEe Ha Harpy3ke Ha 3aJlaHHOM YypOBHE.
ToyHOCTh cTabuAM3aLUM KBaJjpaTa HanpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HanpshKeHUs CEeTH, BpeMsl CTabWJIM3alUy NIPU CKayKe CeTeBOro HaNpshKEHUsl WM Harpy3ku Ha
10% - 2..3 cek. CurHazn 3aZjlaHusl oToOpaXkaeTcs B BUJe MPOU3BeJleHUs BOJIbT, HanpuMep Us =
10000 B*B. ®yHKUMsA BKJIKOYAETCId W OTKJ/OYAETCs NMporpaMMuUpoBaHueM ycTaBku F17, a
BeJIMYMHA MHUHHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi>KeHWUU 3a/jaeTcs ycraBkamu F31
v F32( cm. nyHKT 7).
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3.12 YcTaHOBKA CKOPOCTHY OTPAaHUYEHMUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OTpaHUYeHMs1) 3aZlaHHBbIX BeJUuMuH. [ 3toro uMmeerca JyHkuus F18, koTopas MoxeT
NPUHUMATh 3HAYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
Ipd 3TOM JOCTUraeTcsl HauboJblIasg TOYHOCTb CTAbWJIM3aLUM. TOYHOCTb CTAGWUIM3ALUHU
HanpspKeHUs1 Ui Toka - 1% oT HOMMHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs UK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpefiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs1 CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCThb CTabUIM3aL MU WU OTpaHHUYeHHUs ObICTpasi, IPU 3TOM TOYHOCTb
CTabuaM3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTabMJM3alMU NPU CKayKe CeTeBOr0 HaMpsKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasgd. CkopoCcTb CTabWJIM3alLMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUHU
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUIM3UpPyeMOM BeJMYMHBbI K 3ajaHuio. Takoid BHJ CTabUJIM3aLUM MOXET OKa3aThbCs
NOAXOJALLEHN /I HeJIMHEMHOW Harpy3KHU.

3.13 MeTo 1 IpoMnycKa NepruoJioB

MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryjiMpyeTcs 3a cCieT U3MeHEeHUs 4ucJia NePUO0B
CETeBOTO HANpSHKEHHS, B Te4YeHHEe KOTOPbIX OTKPbITBI THUPUCTOPbl. PopmMa BbIXOAHOTO
HanpsiKeHUs MpUBeJieHa Ha pUCyHKe 3.5

T
i

Linkn 1

PucyHok 3.5 BeixoZjHOe HanpsiKeHUe NP peryJiipoBaHUM METO/I0M MPOIyCKa NePHUO/ 0B

JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHUYECKHEe UCKAXKEHUS B CETD;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKHu).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3oK M
YPOBHS IPKOCTH CBEeYEHHUs JlaMIl HaKaJMBaHUS;

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

B) B ceTH BO3MOXHO MOSIBJIEeHME CKAYKOB HaNpsHKeHUs, O0YCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( pynkep-apdekT);
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[) npu ompeJeseHHbIX YCIOBHUAX B CETH BO3MOXHO IMOSIBJIEHHWE CyOGrapMOHHUYECKUX
cocTaBJsAOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BblJeJisieMass B Harpyske, MNpsIMoO-
NpONOpLHMOHAJbHA BEeJIMUMHE CUTHAJIA 3aJaHuS.
Pabouyuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

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

[Tocne momayu KoMaHAbl “PaboTa” B TedeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIHOCTb, BblJleJisieMasi B Harpy3ke, U3MeHSEeTCs B COOTBETCTBHUU C CUTHAJIOM 3aJlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpoleHTaX, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
Bpemsa 1nuk/a peryJiipoBaHUsl MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10
CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.13.2 HukHHe ¥ BepXHHUe NpeJieibl peryJiMpoBaHUd
HuwxHUM 1 BepxHUU mpejesbl peryJUpoOBaHUsI COOTBETCTBYIOT 3HaUeHUsIM Min u Max Ha

pucyHke pabodero uukiaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BEPXHEro ImpefesioB
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peryJiMpoBaHusl TNpPU PEryJHpPOBaHUM METOJOM HPOMYyCKa MEPHUOJOB OCYIIECTBJSETCS
nporpaMmMmupoBaHueM ¢yHkuui F27 u F28 ( cm. nyHKT 7).
JIMCKpeTHOCTb peryrpoBaHus coctasiseT 0,5%.

3.13.3 PexXuM orpaHU4YeHUd MOLIHOCTHU

Peryasitop MoxeT paboTaTb B peXUMe OTPaHUYEHUsT MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOOBbI BBIXOJHAsh MOIIHOCTb B Harpy3ke He IMpeBbICWJa 3aJJaHHOe 3HadeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.13.4 PexxyM cTabUIM3allMd MOLHOCTH

Peryasitop MoxeT paboTaTh B peXMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTb
CTabUIM3al MU MOLHOCTH — 4% OT HOMHHAJIbHOM MOLHOCTH PEryJsTOpa, BpeMs CTabUIM3aL U
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KuJioBaTTax, HanmpuMmep P3 = 10,0 kBt. OyHKUMSA BKJIIOYAETCAd MNyTeM
npucBoeHus yHKUMM F17 3HaueHUs1 paBHOTO 6, a BeJIMYMHA MUHUMMaJIbHOM W MaKCHMMaJlbHOU
MoLHOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. nmyHKT 7).

3.14 Bbi60p THIA HATPY30K

PeryssaTop vMeeT BO3MOXHOCTHM BbIOOpa THINA HArpy3Kd - aKTUBHOM HWJIM aKTUBHO-
MH/JYKTHBHOM. BbI60D ocyliecTBIseTcs NporpaMMupoBaHueM QyHKUUM F8( cM. myHKT 7)

[Ipu Boi60Ope F8=1( akTUBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cniocobe ynpasseHusi( F7=0) perysnarop caBuraet UMNyJibChl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJbHO MOMEHTA Iepexo/ia 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJIeHHbIM 06pa3oM, YTOObl ONTUMHU3UPOBATH PETYJIUPOBOYHYI0 XapaKTEPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaBJMBaTb 3TOT peXUM MpHU
N0/ KJIIDYEHHUU HArpPy3KH ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 OOMOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl Harpy3kKy MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOP peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHJAYKTUBHOU
Harpyskd peKOMeH/JyeTCsl VYCTaHaBJMBAaTb B CJydyae MOAKJIYEHHUS Harpy3kud 4yepes
TpaHcdopmaTtop. B 3ToM ciydae npu F8=1 perysnsatop cHavaja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsDHKEHUEe OT HyJs [0 IOJHOrO CEeTEBOro, IocJje 4ero yke COOGCTBEHHO U
HayMHaeTCcs peryJMpoBaHMe NPOINYCKOM NepHoJioB. 3a cyeT IJIABHOIO CTapTa YyZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
CpabaTbIBaHUA 3aIUTHI OT KOPOTKOI'0 3aMbIKaHUSI.

3.15 3anuch B 1aMAThb 3aBOJICKUX HACTPOEK.

PerynsaTop uMeet cneruaibayo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs paBHOTO 1, BCe MoJIb30BaTe/IbCKMe YCTAHOBKM CTUPAIOTCA, @ HA UX MeCTO
3anKMCbIBAlOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.

3.16 3amuThI
B perysisiTope peasin3oBaHbI CjeAy0LAe BU/bI 3a1UT:
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A) 3amuTa OT KOPOTKOrO 3aMblKaHUS peryjsTopa fBJseTc JAyOGJUPOBAHHOU W
ob6ecrneyrBaeTCs JBYMs CIIOCOOAMU: 3JIEKTPOHHBIM U 3alllUTa aBTOMAaTUYECKUM BBIKJIIOUaTeJIeM
QF1. DJsekTpoHHas 3alUTa peasM3yeTcs MyTeM OBbICTPOM 06pabOTKH MHKPOIPOLLECCOPOM
CUTHAJIOB, TIOCTYMAKLMX OT JATYUKOB TOKA. [Ipy mMpeBbIlIeHUH MIHOBEHHOTO TOKAa 3HAYEHMUS
3*lHOM mNpPOUCXOAUT CHSATHE YHPaABJAKLMUX HMIYJbCOB C TUPUCTOPOB, a Ha JHUCIIee
OoTOOpakaeTcsi COOTBETCTBylolLlee cooOlleHHe. B ciydyae HecpabGaTbhiBaHUS 3J€KTPOHHOU
3aluThI( MO MpPUYHMHE BHYTPEHHEN HEWCHPAaBHOCTU WM COOEe HACTpPOeK) HNPU KOPOTKOM
3aMbIKaHUHW HAarpy3Ky 06eCcTOYMT aBTOMAaTU4YeCKUU BbIK/ItoYaTeab QF1.

B) 3amMTa OT Tneperpy3kd THPUCTOPOB TMpeJlHA3HAYeHA /il  COXpPAHEHHUSs
paboTOCIOCOOGHOCTY THUPUCTOPOB NpPU JJUTEJbHON Ieperpy3ke TOKOM, IpeBbIIAOLIEM
HOMHMHa/IbHOE 3HAaueHWe TOoKa peryJjsTopa. 3aluTa sBJjseTcd Ay6JUPOBaHHOW U
obecrieyrMBaeTCs JABYMs CIIOCOOAMH: 3JIEKTPOHHO M aBTOMAaTH4YeCKUM Bbikjw4daTeseMm QF1.
Mukponpoleccop HempepblBHO HM3MepsieT TOKM HAarpy3Kd M HakallJiMBaeT 3HayeHUe BpeMsi-
TOKOBOTO HHTErpaJjila U CpaBHUBAET €ro C yCTABKOH, MPHU MpPEBbIIIEHUH KOTOPOH CHUMAET
MMIYJbCbl YIpaBJeHHUS C THUPUCTOPOB U OTOOpakaeT Ha JUcIJiee coobuieHue. PaboTa
peryJsiTopa 6JIOKMpYeTCs Ha 3 MUHYTHI, I0CJIe Yero OH NepexoAuT pexuM “T'oToBHOCTBL” eciu
nojaHa komanza “Cromn”.

[leperpy3o4yHasi cnoco6HOCTb perysasaTopa: I = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOU 3aIIUThI( 0 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJIM CO6Oe HACTPOEK) TUPHUCTOPhI 3AL[UINAITCSI OT IMeperpy3Kd TemJIoBbIM
pacluenvTesieM aBTOMaTH4YeCKOro Bbik/ItouaTesns QF1.

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

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

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

- OIMH WJU 00Jiee TOKOB Harpy3ku oTJiM4aeTcs oT Icp Gosiee yueM Ha 20% B TeueHUe
BpeMeHH 5-15 cekyH.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA OBPEXKAEHUSAMU B Harpy3Ke,
HanpuMep, neperopanuemM TIHoB, 06pbIBOM HAarpy304HbIX MPOBOOB U T.II.

/1) KoHTposib NOAK/IIOYEHUS HArpy3KM U TECTUPOBAHUE THUPUCTOPOB HAa BHYTpPEeHHee
KOPOTKOE 3aMblKaHHE OCYUIeCTBJSETCS CHCTEMOM ympaBJjieHUsI B pexrMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3alllMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYeHa
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HamNpsDKEHUS CUJIOBOWM CETH OCYIIECTBJISIETCS 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTbhiBaeT B CAydyae OTCYTCTBUS OJHOM WM HECKOJbKMX $a3 WM B Cjlydae X
“cniunanuga”. 3alyMTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHPOBAHUSA
¢yukiuu FO92( cMm. nyHKT 7).

) samura oT BHyTpeHHed HeucnpaBHocTu “Om5 HeT cBsA3u Mexay maatamu”
bUKCcUpyeTCs MPU OTCYTCTBUU OOMeHa JAaHHBIMU MeX[y IJaTaMu. [[py BO3BHUKHOBEHUU 3TOU
aBapuH YCTPOUCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aU[MTa OT HEUCIPABHOCTH L€ U3MepeHHUs] HaNpsi?KeHHUsI CpabaThIBaeT, eC/IM CUCTEMA
yIpaBJieHUs] U3MepsieT 3aBeJJOMO HeBepHbIe 3HAaUYeHHS BbIXOJHOT'0 HANPsKEHU . 3al[UTa MOXKET
OBbITh OTKJII0YeHa ¢yHKIMed FO5( cM. myHKT 7).
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3.17 Hactpouku

B peryssTope npeaycMoTpeHa BO3MOXKHOCTb HACTPOMKHU:

A) /lna usMeHeHMe nopora cpabaTbIBaHUS 3alUThl OT KOPOTKOTO 3aMbIKaHUSA B BepxHeH
yactu matel TPM-ZVEL A5 npeaycMoTpeHo 5 mosioxkeHUd Jja  kamnepa J1-J5 ¢
HanpsPKeHUsIMU ycTaBKU 3aumuThl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. W3HavanbHO Ha
npeJIprUATUH U3TOTOBUTEJIE YCTAHOBJIEH NOPOT cpabaThIBaHUA MO aMIJIUTY/e 0KoJIo 2,5-3*IH,
rae |H - HOMUHaJIBHBIN TOK peryJisiTopa. B sieBoM BepXHeM yTJy 3TOU ke MJIaTbl UMEIOTCS JIBE
KoHTposibHble Toukd “K3”. HampsikeHue, u3MepeHHOe MeXJy 3THMHU TOYKaMHM, JOJKHO
COOTBETCTBOBATh MOJIOKEHUIO |1-]5, 3aMKHYTOMY /KaMIlepoM. JTO HaNpsDKEHUE OINpefessieT
TOK cpabaTbiBaHMsA 3alUThl 0 K3. BesinunHa Toka cpabaTbiBaHMS NPSMO-NPONOPLUOHAIBHO
HanpsDKEHUI0 3TOM  ycTaBKU. [lpy  Heo6XOJMMOCTHM  YBEJHWYUTb YyBCTBUTEJbHOCTH
cpabaTblBaHUS HYXXHO 3TO HampsihKeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HanpskeHHUe ycTaBKU K3 yBeIMUUTB.

[IpuHUMas pelieHHEe 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKH 3aIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

- ecJM JpKaMIlep CHAT, HU OJHO M3 MoJIoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOH
3aBOJICKOM HACTpOIKe 3alluMThl, MOTOMYy YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywlLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTH K BBIXOJY THPUCTOPOB U3 CTPOS — BeJb OHHU JOMYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HayeHHe MTHOBEHHOrO TOKa, a 3aBOJiCKasd HAcTpoWKa Kak pas3
npeJlycMaTprBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHHS 3TOTO NPe/e/bHO-0NyCTUMOTO
3HauyeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIAaTHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

b) llokasaHus JaTyMKa ToKa. B ciydae, eciiv TOK, U3MepeHHbIA GpaKTUUYECKH, PACXOJAUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha JHCIJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/ MOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasa A”, F103 "KkI ¢asa B”, F104 "kI ¢pasza C”. [lokazaHusA TOoka Ha
JIUCIJIee U3MEHSIIOTCS MPSIMO-MPONOPLMOHATIbHBI U3MEHEHUIO 3TUX KO3QPHUIIMEHTOB.

[IlpyuHuMas pelieHue o0 MOACTPOIKe NMOKAa3aHUM TOKa, cle/lyeT UMEeTh B BUJY CleJyIolUe
dbaKTopBhI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHYl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaTOpa, OKa3aHUA
JlaTYUKOB TOKA MOTYT ObITh HEJOCTOBEPHBbI WJM BOOOILE HYyJ€BbIMH, HO 3TO He TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUN TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- JUIS HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
CpelHeKBaJ[paTUYHOe 3HaYeHUe ToKa. Ha Takux kjemax goJikHa ObITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” uau “Appa”;

- HACTPOMKY NOKa3aHUM JATYMKOB TOKA ONTUMAJIbHO MPOMU3BOAUTH NPU TOKe paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaATopa;

- OTKJIOHEHME NOKa3aHUU OT AelCTBUTENbHBIX 60Jiee yueM Ha 10-15%, BEpOSTHO, TOBOPUT
0 HAJIMYMU BHYTPEHHUX MTOBPEXJAEHUU, BO3MOKHO, TPEOYEeTCSA PEMOHT;

- HeBepHasl HAaCTPOMKa MOXeT NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aAlUT OT
neperpy3skd HWJM KOPOTKOrO0 3aMblKaHUs - JIMOO CJMUIIKOM 4YacToe U HeoOOCHOBaHHOE
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cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CJAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BbIXOZIJa H3 CTpPOA peryJsaropa MO MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
06CIY>KMBaHUHU.

[Ipy npoBeseHHMM omnepauud NOACTPOMKM IOKa3aHUW Ha JHUCIJIee PEeKOMeHAyeTCs
bUKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6Xo0AMMO HaXKaTh KHONKY ~®”
NaHeJIM yIpaBJeHHUs.

B) HacTpoiika nokazaHui HanpsiKeHUs Ha JUcIiee. 3a U3MepeHUe HalpsKeHUs1 OTBeYaeT
mata 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 CTOPOHbI — PE3UCTOPBI
R7, R8, R9( cooTBeTcTByOT daszam A, B u C) macuitabupywouide Ko3dpPpUIMeHT nepesadu OT
M3MepUTEJNbHOU MJIAThI K MOKAa3aHUSAM AucIies. Pe3ucTopbl MOTYT ObITh TPYHO AOCTYMHBI U3-
3a Kr'yTa MNPOBO/IOB.

Jl/1s1 NOACTPOMKY NMOKa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY GyHKIKen F95,
nojatb kKomaHay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
HMHTEPECYOILYI0 BeJIMUUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHON Harpyske HyJieBoe
HanpshKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee NIOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperysiupoBaTh NOKa3aHUSl Ha JAUCIIee, JOOUBIIMCh COBNAJEHUS C JIEMCTBUTEJbHBIM
3HayeHUeM. HM3MepsATb HanpspkeHHe HeOoO6XO0JAUMMO NpUOOpoM, 006J1aJaloUIUM CIOCOOHOCThHIO
U3MepAaTh cpeAHekBajpaTHyHoe 3HaueHUe(TRUE RMS). Ilocsie 3aBepiieHUsI HACTPOUKHU
peKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIMel F95.

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

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

Jns ynpasisieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTB 3HaUYeHHEe CKOPOCTHU Nepeaayu JaHHbIX yHKkiuen F100;

B) IIpu Heo6XoUMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0LEero
CUTrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HaveHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). boJiee mo/ijpo6Hasi JoKkyMeHTaIus o miate RS-485 u perucrpax
ModBus BbLI10KeHA Ha caliTe MPOU3BOAUTEIS.

3.19 Hcnosib30BaHUE KHONKHU “ABapriiHOe OTKIOYeHHEe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsKEHHEe C HarPY3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYalMM, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHaJIa WU OpYer UMyLeCcTBa.

KHomnka uMeeT PpuKcaLuio CBOEro MoJoXKeHus .

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

Jns Mozesield ¢ HOMUHAJIbHBIM TOKOM OT 125 A U Bblllle IPU HaXKaTHUU KHOIKU MOAAETCS
HanpsPKeHWe Ha MeXaHU3M He3aBHCUMOTO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.
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4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeHCTBYWOIIUM TpeboBaHusAM “[IpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

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 PETYJSTOP U NMO/IK/II04aeMble yCTPOUCTBA OT CETH.

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

4.4 TloaxksrovyeHHe, PeryJMpoBKa U TexXHUYecKoe OOCIy>KUBaHHE peryJssiTopa [JA0JDKHBI
NPOU3BOJUTHCS TOJIbKO KBATUDUIMPOBAHHBIMU CIENUAJUCTAaMU, WU3YUYHUBIIUMH HacCTosllee
PYKOBO/ZCTBO MO 3KCIIJIyaTalUH.

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

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

4.7 PeryiiTop He MOXKeT ObITh MCNOJIb30BaH KaK pa3’beJUHUTE/Ib LIeNHU UM U30JIMpylollee
YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJilaya HaMpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONacHOCTb JJs
nepcoHasia Wik 060PY/I0BaHUS, TO PETYJASTOP HEOOXOJUMO MOAK/IYATh Yepe3 NMpepbiBaTelb,
HanpuMep, KOHTAKTOP, YIIpaBJisieMblid BHEILIHEN CUCTEMOM 6€301aCHOCTH.

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

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l nmpeaoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaBJIMBATh PEryJISATOP Ha HETOPIOYYI0 IOBEPXHOCTh;

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

B) npu yctaHOBKe HE06X0AUMO obecreynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
10 IepUMEeTPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CiieayeT yCTaHOBUTD PEryJsATOP HA IUTATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTDb PEryJsATOP B COOTBETCTBHE C TpeboBaHUsAMMU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, Ipe/lHAa3HAYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.
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5.3 CeyeHue CUIOBBIX IPOBO/OB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyeT BBINOJIHATbL BHUTBIMH IAdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/JIIOYEHHEM K
yhpaBJARMUM KJIEMMaM JId KaXJ0ro CMraaja oOTaeJibHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM peryJsiTopa, AJis 4Yero pPeKOMeHJyeTcsd WX KOHIbl THIATeJbHO 3a4YUCTUTh U
00JIyAUTH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

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

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 Ilpu BbINOJTHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JMUMO BBINIOJHUTD CleAyolMe e CTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yKka3aHHOW B MPUJIOXKEHUU A, IpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCd NOAK/IIOYUTD JIaMIlbl HaKaJWBaHHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbca B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUS,
3a3eMJIeHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) mnojaTh Hamnps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJUO/bl Ha NlepeJHel NaHeau
mkada Jo/KHbI KPaTKOBPEMEHHO 3aropeThCd M NMOracHyTh, Ha AUcCHJee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWChb TeKylled MOJesM pery/sTopa U BKJIKOYAKTCA BEHTHUJIATOPHI
oxJaxkaeHus. [lasee Ha Aucnaee 0TOOPAa3sUTbhCS HaANuCh ‘T'OTOBHOCTB” U TeKylllee 3HaYeHHE
CUTHaJjia 3ajaHusi( HampspkeHUs WM MoluHocTH, Hanpumep Us3=57%, ). 3To o3HadaeT, 4YTO
perysiiTop roToB K paboTe ¥ NIpOrpaMMHUPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: Iojadya KomaHJbl “PaboTra”
OCYIL[ECTBJISIETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJH, BbIXO/HOE HaNpsiXKeHUE PeryJInupyeTcs
$a30BbIM METO/IOM, CHTHaJl 3aJaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6siep “PaboTa” B moJsiokeHHe “Bka” M NPOKpyTUTE PYy4YKy IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
MO/IK/IIOUeHHOW Harpy3ke( JlaMmax HaKaJWBaHHUs) U3MeEHsSeTCS HalpsbKeHWe B mpejiesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpaMmMupoOBaHue.

7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

21



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

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT pPEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPAaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpamMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynip.

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIIeCTBIISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHOMKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKylllee 3Ha4eHHe QYHKI U, HAalpUMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOe 3HAueHUEe QYHKIUU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucCliee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOM 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKLHUU U CTaHeT BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKe UHJUKATOpPa UCYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLHUHU, [IJIs Yero ONsATb HY>KHO
HaXKaTb KHOMKY “@”.

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

Ta6snna 7.1 [lporpaMmmMmupyeMblie GYHKIUU

dyH- Haanucek Ha OnucaHue
KIMg | WHAWKaTOope

dynknuu F1-F8 aABas110TCA 00LIMMMU AJ151 BCEX PEXKMMOB

Onpenensier cnoco6 ymnpaBjeHUs: KoMaHJa “‘Pabora” mnopaeTcad MeCTHO WU
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 cnoco6 ymp. 0 TvMbIe Komanga “Pa6oTa” mojaeTcs nepeBoioM PyKOSITKU
y P TyMOJiepa “PaboTa” B nosioxkeHue “Bka”
1 MCTAHIHOHHO Komanja “PaboTa” nojaeTcss nyTeM 3aMbIKaHUs KJIEMM
6 U 7 KJIeMMHOH K0JI0JKU X1 nJ1aThl yipaBJieHUs
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2 | modbus | Komanjia “PaboTa” mosaetcs no unrepdeiicy RS-485
OnpefensieT curHaJjl ynpaBJieHUsl BbIXOAHBIM HalpshKeHUueM
3HayeHHe Hagnucek [TosicHeHue
CurHas 3aaHds] U3MEHSAETCS HaKaTHeM KHOMOK “>" U
wer

0 KHOIIKH aun

HaxkaTue “>” yBeJIMUMBaET BbIXO/[HOE HANPsKEHUE

HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsXKeHUe

CurHan 3aZjaHusi U3MEHSETCs IOBOPOTOM pYy4YKH

IIepeMeHHOT0 Pe3UCTOopa, pasMelleHHOro Ha JIMLEeBOHr

1 BCTP.pe3UCTOP MaHeJu. [TosoxkeHUe “Mun” COOTBETCTBYET

F2 CUTHaJ yIp. MUHHMMaJIbHOW BeJIMYMHE 3a/laHusd, NoJioKkeHHe “Makc”

- MaKCHMMaJIbHOU BeJIMYMHE 33/JaHUS.

CurHas 3aZlanud NoJlaeTcs BHEIUHUM HanpspkeHueM 0-

2 0.10B

10B
3 0.20 MA CurHaJj 3a/laHud nojiaeTcs TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JaeTcsd TOKOM ynpaBJjeHus 4-20 MA
CurHan 3afaHud NOJAeTCAd BHELIHWM IepeMeHHbIM
5 BHeIl. PE3UCTOP | Pe3UCTOPOM. PekomeHnpyemoe 3HaueHue
CONpPOTUBJIEHUS 3TOr0 pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojiaetcs no uHtepdericy RS-485
OnpefensgeT noBejeHHe peryJsAToOpa IOCae NMPONAKU HaNPSAKEeHUs CUJIOBOM CeTH WJIU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHHe Hagnuch IlosicHeHue
Ecnyv mnpoBan HanpspkeHUs [JMJCS MeHee 2 CeK -
BbIXOJIHOE HaIlps>KeHWe CKayKoOM BO3BpalllaeTcs Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciu npoBasn HanpsbkeHUs JAauica Gosee 2 cek -

F3 aBT.BKJI NPOUCXOJUT aBTOMATUYECKOE MOBTOPHOE BKJIYEHHUE.
Ecnyv mnpoBan HanpspkeHUs [JMJCS MeHee 2 CeK -
BBIXOJIHOE HaIllpsXKeHWe CKAadyKOM BO3BpallldeTcs Ha
IIpeXXHUH YPOBEHB.

1 OTKJIIOYEHO Ecnyv npoBas HanpsokeHUs JAJuicad 6Gosiee 2 ceKk -
aBTOMaTUYeCKUH Ilepe3alyCK He MNPOUCXOAUT; YTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NoAaTb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpefensieT ycao0BUe cpabaTbiBaHUA 1-ro IporpaMMHUpPyeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO Pejie HEAaKTHBHO BO BCEX peXKMMaxX paboThl
1 cnrtan TOTOB S:paﬁaTbIBaHI;Ie peJie IPOUCXOAUT NIPU NTepeXO/ie B PEKUM
F4 1-e pene ['0TOBHOCTB
2 cenrtas PAEOTA ‘('Ipa6aTb:BaH1/1e peJie IPOUCXOAUT NIPU N1epeXO/ie B PEKUM
PaboTa
3 cnrtan ABAPUS S:paﬁaTb{’BaHI/Ie peJie IPOUCXOAUT NIPU NTePeXO/ie B PEKUM
ABapusi
OnpefensieT yca0BUe cpabaTblBaHUA 2-I0 IPOrPaMMUPYeMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO Pejie HeaKTHUBHO BO BCeX peKMMax paboThl
1 cnrtan TOTOB S:paﬁaTbIBaHI;Ie peJie IPOUCXOAUT NIPU NTePeXO/ie B PEKUM
F5 2-e pene ['0TOBHOCTB
2 cnrtan PAEOTA ‘('Ipa6aTb:BaH1/1e peJie IPOUCXOAUT NIPU NlIepeX0/ie B PEKUM
PaboTa
3 cnrtan ABAPUS S:paﬁaTb{’BaHI/Ie peJie IPOUCXOAUT NIPU NTepPeXO/ie B PEKUM
ABapusi
F6 3-e pese OnpepenseT ycJoBUe cpabaTbiBaHUs 3-T0 IPOrPaMMUPYEMOTo 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
OnpenensgeT MeTO/ PeryJIUPOBaHUS BBIXOAHOTO0 HANPSXKEHUS
3HavyeHUe Hagnuch IlosicHeHue
F7 MEeTO/, per. > "
0 ¢$a3oBbIl ®a30BbIll MeTO/| pETYIUPOBAHUS
1 np.nepuoz, MeTo/ peryJinpoBaHusi IPONYCKOM NEPUOJIOB
3a/iaeTcsi XapaKTep Harpy3Ky — akTHBHAs WM aKTUBHO-UHAYKTHUBHas.
3HavyeHUe Hagnuch IlosicHeHue
0 aKTHUBHas AkTuBHas Harpyska( cos du >0,9)
F8 HArpyaKa 1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH/lyeTcs HCIOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu pna Harpy3kd, MOOAK/JIOYEHHON dYepes
TpaHcpopMaTop, mpH yIopaBJeHUM MPOMYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphbl AJ1s UHJUKALMU B paboyeM pexuMe
0 LLUP WHuKalusi TOKOB, HANPSKEHUN U MOIIIHOCTeN o dazam
1 [,U WHuKausa TOKOB M HANIPsKeHUH 1mo ¢asam
F9 HH KA 2 I, P WHauKanus TOKOB M MOITHOCTEH 1o ¢paszam
3 U, P WHuKanus Hanpsi>KeHUH 1 MOLITHOCTEH 1o ¢paszam
4 I Wuukainus TOKoB 1o ¢pazam
5 §) Wuaukanus HanpsikeHUd no dpasam
6 P WHauKanusa MoIHOCTeH 1Mo ¢pasam
dyukuuu F11-F24 aeiicTByoT npu ¢pazoBoM MeToje peryaupoBanus( ¢yuknusa F7=0)
BpeMa n/iaBHOroO BBIXOJA HANpsPKeHWd Ha 3aJaHHbIM ypoBeHb. /lMama3oH 3HadyeHUU
F11 IJIaBH. yCK
dyukuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi mJIaBHOTO CHU)KEHUs HaNpSKeHUs [0 MUHHUMaJbHOTO 3HaudeHus. /Jluama3oH
F12 [JIaBH. BBIKJI. N
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
OnpenensgeT 3aKOH U3MEHEHUS BBIXOAHBIX HaNps»KeHUS U MOIIHOCTHU B 3aBUCMMOCTH OT
yOpaBJsSOIIero curHana(mpu ycjJOBHM, 4YTO HaNpsihkeHUWe CeTH CUHYCOUJAJbHO, a
Harpyska JinHelHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BrixolHOe HamnpsihKeHUWe MpsAMO NPONOPLUOHATBHO
CUTHaJIy yOpaBJieHUs
1 p BbIXo/iHasi MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHALY
ynpaBJieHUsI
MuHHUMa/bHOE 3HAaYeHUe CUTHaja 3a/jaHus B %. /luana3od 3HayeHu#d ¢pyHkuuu ot 0% 1o
F15 | HmwKH.IIpemen 0 0
100%, HO He 60.1ee 3HaYeHus1 yHKuuH F16. luckpetHoctb 0,1%
MakcruMasibHOe 3HaYeHUe CUTrHasa 3a/jlaHus B %. [luanasoH 3HaueHuit ¢yHkuuu ot 0% a0
F16 BepX. Ipeje o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F15. JuckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3kd. OyHKIUS BKIKYAET WU OTKJIIYaeT PeXUM OTpaHUYeHUs
TOKA WJIK CTAOW/IM3alUU TOKa.
3HayeHue Hagnuceh [TosicHeHue
F17 KM 0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTAOUIM3AIMU OTKIYEHbI
p 1 orpaHuvyeHue | | BkirouyeH pexxuM orpaHU4eHHUs TOKA
2 Crabunuzanus | | BkaoueH pexXuM cTabuaM3aldu Toka
3 Orpanuyenue U | BKJOYeH pexMM OTpaHUYEHUs HAPSHKeHUs
4 Crabuausanusa U | Bk/aoyeH pexyM cTabuan3aliy HanpsiKeHUst
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5 orpaHuyeHue P | BkiiloueH pexuM orpaHUYeHus MOIHOCTH

6 Crabunuzanus P | BkitoyeH pexuM CTabUJIN3allud MOLHOCTH

v Ctrabunuzanus | BkiroueH pexxuM cTabuIrM3aliu KBaipaTa HalpshKeHUs
U*U

F18

cTabuan3anusa

qDYHKL[I/IH onpeaesadeT CKOpoCTb M TOYHOCTb CTa6I/IJ'II/133L[I/II/I HJIN OTPAaHHUYEHUA

0 MepieHHas MepieHHasd cTabUaM3alMs, BbICOKAasd TOYHOCTD

1 cpeaHss CpeiHad cTabUIN3alHs, CpeiHsASI TOYHOCTh

2 6bICTpaH BbICTpaH CTa6I/IJII/I3aLII/IH, HH3KaAd TOYHOCTb

BbICTpaH Inpu GOJIBIINX OTKJIOHEHHUSX OT YCTaBKH,
MeJIEHHAA MPHU MaJibIX OTKJIOHEHHUAX

3 rubkas

F19

H. npepena U

OnpezesnsieT MHUHUMaJbHOEe 3HAYeHHe HANpsSPKEHWsT Ha Harpy3ske B  peXume
CTabUIM3alMK HanpshkeHUs. 3HavyeHHe OQYHKIMHM He MOXET MNPEeBbICUTh 3HavyeHue
dyuknuu F20

F20

B. npenena U

OnpefensgeT MaKCMMa/IbHOe 3HAaYeHUe HANPSHKeHUA Ha Harpy3Ke B peXMMe OTpaHUYeHus
HanpshHKeHUs WM CTabWIM3alUM HanpshKeHUs. 3HadyeHUe (QYHKIMM He MOXeT ObITh
MeHblle 3HaueHus1 dyHkuuu F19

F21

H. npegeJ |

OnpejiesiieT MUHUMAaJbHOE 3HaUYeHHWe TOKA B Harpy3ke B peXHMe CTAOW/IU3alUU TOKa.
3HaueHUe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

F22

B. pefe |

OnpepenseT MakCHMa/lbHOe 3HaueHUe TOKA B Harpyske B peXkMMe OTpaHMYeHMsl TOKa
WJIM CTaGUIM3aLUU TOKa. 3HaueHHe QYHKIMM He MOXET NPEeBbICUTh HOMUHAJIBbHBIN TOK
peryJsiTopa v He MOXKeT 6bITb MeHbliIe 3HaYeHUs1 PyHKIuU F21

F23

H. npegea P

OnpefienisieT MUHUMAaJbHOE 3HAaYEHUE MOLIHOCTU B HAarpyske B peXUMe CTaOUIM3aLUU
MOIIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEBbICUTh 3HaYeHne QyHKuuu F24

F24

B. npefen P

OnpejiesiieT MakCUMasIbHOe 3HAauyeHHe MOIIHOCTH B Harpy3ke B peXXHMe OTpaHUYeHHUs
MOIIIHOCTH WJIM CTAGUIM3AIUM MOIIHOCTU. 3HAUYeHUe QYHKIUU MOXKET ObITh MeHbIlle
3HaYeHUs GyHKIUHU F23

®yukuuu F26-F28 nelCTBYIOT IPU peryJMpoBaHUusA METO0M nponycka nepuoaoB( ynknus F7=1)

OnpefensieT BpeMsi OJJHOrO IIMKJIA peryiupoBaHus. [luana3oH 3HaueHUW PyHKUUHM OT 1

F26 HHICL. per. 10 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYeHHe curHaja 3afanus B %. /luana3oH 3HayeHut ¢pyHkuuu ot 0% n0
F27 | HwxH.penesn
100%, HO He 60.1ee 3HaYeHus1 yHKuH F28. luckpetnoctb 0,5%
MaxkcuMasibHOe 3HaYeHHe CUTHasla 3aJaHus B %. /luanasoH sHadeHud GyHKLUM oT 0% 10
F28 Bepx.npejes
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. luckpetHocTb 0,5%
F29 H. ipesiest P OnpefensieT MMHUMaJbHOE 3HaYeHHEe MOLIHOCTU B Harpyske B peXMMe CTabUIM3aLUU
MOUIHOCTH. 3HaueHUe QYHKIMU He MOXKET IpeBbICUTh 3HaueHHe yHKuuu F30
OnpefensgeT MakCMMa/IbHOe 3Ha4YeHHMe MOLIHOCTH B Harpyske B peXXHMe OrpaHUYeHHd
F30 B.IpeZies P | MOIHOCTH WM CTAaGUIM3aLUM MOIIHOCTHU. 3HaYeHHe QYHKLHUHU MOXKeT ObITb MeHbllle
3HaueHus pyHkiuu F29
dyukuuu F31-F32 paeiicTByoT npu ¢pazoBom meToje peryaupoBanus( ¢yuknusa F7=0)
OnpefensdeT MUHMMaJbHOE 3Ha4YeHHe KBaJpaTa HaNpPSKeHUs Ha Harpys3ke B peXHUMe
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HanpsKeHUsA. 3HadyeHHe OQYHKIMU He MOMXET MPEBBICUTH
3HaueHue ¢yHKMU F32
OnpefensieT MakCMMa/lbHOe 3HauyeHMe KBaJpaT HaNpsXKeHUsl Ha Harpyske B pexuMme
F32 | B.nmpenen U*U | ctabuiu3anuu KBajpaTa HanpshkeHHUs. 3HaueHHWe QYHKLHUM He MOXKET ObITb MeHble
3HavyeHUs ¢yHKIuHU F31
@®yHKLMA BKIOYaeT UK OTKJI0YaeT TeCTUPOBaHHe Ha HaJlUuMe Harpy3Ku U BHYTpeHHee
KOPOTKO€e 3aMblKaHHWe TUPUCTOPOB
Fo1 KOHTPOJIB 3HayeHUe Hapnuce [losicHeHune
Harp. 0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOYEeHA 3almyTa OTK/IYEHa
QyHKIMSA BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gpaz”
F92 | koHTpoJsb a3 | 3HayeHue | Haamuch [losicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOY€eHa
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1 | OTKJIFOYEHA | 3amuTa OTK/IYeHa
3aluTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSI BBIXOJTHOTO HaNPs>KeHUsl
FO5S samuTa UBbIX 3Hauenue | Hagnuchb [TosicHeHue
0 BKJIIOYEHA 3amyTa BKJIKOYEHa
1 OTKJIIOYeHa 3amyTa OTKJIKYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3aUMTy OT HECUMMETPHU TOKOB Harpy3Ku
3HaueHHe Hagnuchb [TosicHeHue
0 15% 3auuTa cpabaThlBaeT MPU HECUMMETPHUU TOKOB Ha 15%
F93 3amura 1 25 % 3amuTa cpabaThIBaeT MPU HECUMMETPHUU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJ/IFOUYEHA 3almuTa OTK/IYeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHUe Hagnucob ITosicHeHue
0 HeT 3HaueHUs Bcex MOpOTpaMMUpPyeMbIx GYHKIUA He
M3MeHseTcs
Bce nporpaMmupyemsble byHKIMHU NPUHUMAKOT
3aBO/JICKHE 3HAYeHHUs. ITH 3HAYEHUS] PABHBI:
OyHKIUSA 3aBo/jickoe OyHKIMA 3aBojckoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F20 UHom
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F98 | 3aBopg. HacTp. 6 3 26 5 cex
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
Fl16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpepensieT ajipec ycTpoicTBa B ceTu RS-485, 3nayenus ot 0 10 247
OnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HaueHHe Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/cC
F100 | RS-485 ckop 4 19200 6uT/c
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 Mepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢paza B CUTHaJIa C JaTYMKa TOKAa U MOKA3aHHUsIMHU TOKA Ha JIMCIJIEE B COOTBETCTBYIOLIEN ¢asze.
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F104

kI ¢paza C Ha mnpeanpusTuyd HU3roTOBUTEJe OOBIYHO BBLICTABJEHO 3HadyeHHe 6ju3koe kK 1,00.
JlvamazoH 3HayeHui ot 0 1o 2,50

8. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6uiuie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=25%,

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

[IporpammupoBanue | F2 - curnan ymp.

1-a cTpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOe MOsiICHEHHE

1-g cTpoka BesimumHa 3a/jal011ero CUruana

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

OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepHUOJUYEeCKH MEHSITCH.

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

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGBI UX YCTPAHEHUA
Bo3Mo>kHble HEMCIIPAaBHOCTH U CIOCOOBI UX YCTPaHeHUsl IpUBeJIeHbl B Tabiue 91

Tab6uiuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHUue
HHAUKATOpe
Harpy3ka He noJiK/JIl0YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPUCTOPA.
Bo3MoxHasA npu4YMHaA JencTtBus
Harpy3ska He mnojk/o4YeHa WM | Y6eAUTbCA B NpPaBUJIbHOM
NOAKJ/IIYeHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TIPU HeOo6X0UMOCTH
KOHTaKTHbIE MOBEPXHOCTH
owl HeT Harpy3Ku ujiu 3aYMCTUTh, BUHTOBbIE COeJUHEHUS
K3 Ttupucropal NOATSAHYTh
OGpBIB MPOBOIOB, OGPLIB BHYTPH | [IpoBepUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Ecnu  Tupucrtop “3sBoHuTca’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
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YCcTpoHCTBO He 0GHAPYKHUBAET HaNpsi>KeHUe CETH

Bo3mo:KHasi npyuYnHa JencTBUs
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUH
. N0JaHo HalpsKeHHUd, NpPaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MOJIKJII0YEeHUS
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsKeHHeE B CETU
6osbiie 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJNIbHOCTBhI0 GoJiee 2-X ceKyH/,. [la/bHelllllee MOBe/leHUE peryasTopa
Om3 Hannpl;ﬁgguﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHU4YeCKH TnepedjerT B pexuMm “loToBHOCTB”; ecam F3=1, ToO
peryasaTop BoijeT B pexuM ‘ToToBHOCTB” moc/je mHoJayd KOMaHJbI
“Cton”
TeMnepaTypa oxsaxawuiero paguatopa gocturJa 80 C.
Bo3MoxHasA npu4MHaA JdencTtBus
Heucnpasen BEHTUJISATOD | Y6e uThCs B HCNIPaBHOCTH
OXJIDKIEHUS BEHTUWJISITOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
Perynstop pasMemieH B IJI0XO | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTWIMPYEMOM WJIM JKAapKOM | OKpYKalollero BO3/yxa 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 | [IpouyucTUTH MeXILJIaTHbIEe
HET CBSI3U MEX/Y
Om5 iaTamu! JPpYyT C APYTrOM JJaHHBIMU pasbeMbl, eC/IM OIIMOKA He Uc4Ye3aeT
— OTIIPaBUTh B PEMOHT
Harpy3ska He mnojk/joyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHN HATPYy3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJMHEHUS; IPU HEOOXOJUMOCTH
KOHTAaKTHbIE IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
owé HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH L1I€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN nucbananc | [loMmepuTh cONpoTUBIEHUS
CONPOTUBJIEHUN HAarpy3KH Harpysok
CunbHBIN fucbasaHc pa3 OTKJIOYHUTD 3aUUTY
BHyTpeHHsS HEUCIIPAaBHOCTb OTK/II0YXTH 3alLUTY UJIHA OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [I[p0O3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTo KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUS HA 3eMJIIO
CivmkoM  6oJiblliMe  MYCKOBBIE | YBeJIMYbTEe BpeMs MJIABHOTO MYyCKa,
Ow?7 Koporkoe TOKU YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Ow10 I[leperpyska 3HaueHHUe TOKa HarpysKH | YMeHbIIUTh BBIXOAHOE
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IpeBbIlIaeT HOMHWHAJbHBIA TOK
peryasTopa B TeyeHue
JUINTEJIbHOTO BpeMeHH

Halnpsi>KeHue PeryssiTopa;
BKJIIOYUTb PEXKUM OrpaHUYEHUS
TOKa; YBEJIUYUTb CONIPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BOCHpUHUMaeT KoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JelicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

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

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npyu Heo6XOAUMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Om13

HET U3MepeHUs
UBbIx!

CucreMa ynpaB/eHUs] PUKCUPYET 3aBeJJOMO HEBEPHbBIE MOKa3aHUS

HalpAXeHHWd Ha AUCITJIee

Bo3MoXkHas NpUIUHaA

JencrBusa

HeBepHass cxeMa NOJAK/IOYEHUS
Harpy3kH, 06pbIB Harpy3Ku

Y6eauThcs B IPaBUIBLHOCTH
MOJKJII0YEHUA U OTCYTCTBUSA
06pBIBA HATPY3KH

TpebyeTcsa HacTpolKa MOKa3aHUM
HanpsKeHUs

OTK/II0YUTD 3aIUTY GyHKIMUeH F95,
MPOU3BECTH MOJCTPOUKY
peryJiMpoBOYHbIMH PE3UCTOPAMU
Ha 1nJiaTe A6 B COOTBETCTBUU C
nyHKToM 3.17 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6eauThbcs B NOAKII0O4EHHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HWKHeH n1aThbl A6

Hapymenue KOHTaKTa
MEXILJIATHBIX PAa3beMOB  MEXAY
m1atamMu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,ELI/IMOCTI/I
IMPOYUCTUTDb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTrHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxHasg npu4MHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

MNOAKJIDYEHHE

1[enel ynpasJeHus

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

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

Het omn6ok

HeucnpaBHOCTh  KHOMOK  wiM | OTIPaBUTb B PEMOHT
BCTPOEHHOT0 nepeMeHHOro

pe3ucropa, BHYTpPEHHSAA

HEHCIIPaBHOCTh

PeryansaTop mnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/eHUs

MNPpUCYTCTBYET W HN3MEHAETCA, Harpy3kKa I[MOAKJ/JIF0OY€Hd, HO Ha BbIXOJe

HalpAXeHHWd HET

Bo3Mo:xHasg npuYrHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPDI

[IpoBepuUTh
THPUCTOPOB

HUCIIPaBHOCTb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

Ha HWHAWUKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa
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He nmnopzaHo BcmoMmoraTteJibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF2,
MpPOBEPUTh HaJUUMe HalpsKeHUs
220 B Ha koHTaKTax aBTomMaTa QF2

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”

Bo3MoxHasg npuYMHa

JeiicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NO/K/II0YeH e
Harpy3ku

Y6e,ILI/ITCH B MNpaBUJIbHOCTH
IMOAKJIDYEHUA HArpy3KHU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryJisTopa Bbikio4yaeTcsd apToMaT QF1

Bo3MoXkHas NpUIUHA

JencrBusa

Haxkata kHomka «”ABapuiiHoe
OTKJIIOUeHHe”

OTxkaTh  KHONKy  «’ABapuiiHOe
OTKJIIOYeHue”

CynikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbllIaeT HOMHUHAJIBHBIA  TOK
JJAHHOU MOJIeJIN peryJsiTopa.

CinumkoM 6oJiblIol nyckoBo Tok | Eciu BO3HHUKAIOT 6oJsblIKE

Harpy3ku IIyCKOBBbIE TOKH, yBeJUYbTE BpeMs
IIJIABHOTO NyCcKa,  yMeHbLIUTe
HayaJbHOe 3aJlaHhe BBbIXOJHOTO
Halnpsi>KeHus

KOpOTKOE 3aMblIKaHHE Ha BbIX0/J €

“IIpo3BOHUTE” BBIXOJ, PETYASITOPA

HeI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

10. TexHu4ecKoe 06CIyKMBaHUE
10.1 TexHu4eckoe 0OC/Iy:KMBaHHE pETYJSATOpPAa MPOU3BOJUTCSA HE pexke OJHOro pasa B
1IeCTb MecslleB M BK/IIOYaeT B cebs:
A) KOHTPOJIb KpenJleHUs peryasaTopa
B) KOHTpOJIb 3/1eKTPUYECKHX COeIUHEHUH, OATS>KKa BUHTOBBIX COeJUHEHUH.
B) ypaneHue NnblIU U rpsi3y;
[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJISITOPOB;
/1) KOHTpOJIb TEMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa
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11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:
A) Ha3BaHUe peryasaTopa;
B) 0603HaueHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJiiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIU iepeBAHHBIN ALIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUe

13.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHUSIX B KAapTOHHBIX KOpPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

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

B) oTHOcHUTeIbHAs BJAAXXHOCTb Bo3Ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3zyx B oMeleHUU He JO0JDKEeH COAepkaThb NbIM, TapoB KUC/IOT U ILesIoYeH, a TaKxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PeryssiTop B yHakKoBKe TPaHCIOPTUPOBATbH MpHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOU BJIAXKHOCTH BO3/yXa He 6oJiee 95 % npu TemnepaTtype 35 C.

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

14 KoMNJIEKTHOCTb

TPM-3-C-H-A ..o e e e e e 1 mT

PYyKOBOZCTBO MO 3KCIIYATALMHU .eeerunerernrreernnreerssseennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
0201 0 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUUHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHEHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnJaTHbIA PEMOHT UJIA 3aMeHY.

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

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

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpraHM3alUi 6e3 corJacoBaHUs C U3rOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHUPOBaJUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIe
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAaPaHTUWHbINA OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciyyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAaPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al Cxema no/JiK/Il04eHHS Harpy3KH — “3Be3/a” c paboyell HEUTpasibio
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Ipunoxxenue b FaGapuTHbIE U IPUCOEAUHUTE/TbHBIE Pa3MepPbI
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Ta6suna b1 'abapuTHbIE U IPUCOEIUHUTEIbHBIE pa3Mepbl, MM

HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT

TPM-3-C-H-A-40 360 390 414 560 525 174 | bBoatsl M8 16

TPM-3-C-H-A-80 360 390 414 560 525 174 | boatel M8 18
TPM-3-C-H-A-125 480 516 546 720 680 | 194 | boatet M10 25
TPM-3-C-H-A-160 480 516 546 720 680 | 194 | boatet M10 27
TPM-3-C-H-A-200 560 602 638 840 790 | 194 | Boatet M12 35
TPM-3-C-H-A-250 560 602 638 840 790 | 194 | Boatet M12 38
TPM-3-C-H-A-315 660 702 738 940 890 | 222 | Boatei M12 43
TPM-3-C-H-A-400 760 802 838 1000 950 | 222 | Boatet M12 55
TPM-3-C-H-A-500* 760 802 838 1300 | 1250 | 282 | Bosartet M12 63
TPM-3-C-H-A-630* 760 802 838 1300 | 1250 | 282 | BoaTtel M12 68
TPM-3-C-H-A-800* 760 802 838 1300 | 1250 | 282 | BosaTtel M12 76
TPM-3-C-H-A-1000 Hanosabnbii mkad 1600x800x400 120
TPM-3-C-H-A-1250 HanosabHbii mkad 1600x800x400 130
TPM-3-C-H-A-1600 HanosabHbii mkad 1800x800x400 140
TPM-3-C-H-A-2000 10 3aMpocy
TPM-3-C-H-A-2500 1o 3anpocy
TPM-3-C-H-A-3000 110 3aMpocCy

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31



